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A RIDING MOWER
THAT COULD BE THE
CAR-OF-THE-YEAR.

If that seems a bit far-
fetched, consider; Our auto-
mobiles have earned the title
twice in the last six years
alone. So, why not our riding
mower?

After all, both feature
powerplants that evolved
from innovative Honda engi-
neering. Mid-mounted for
optimum maneuverability, the
advanced Overhead Valve

Fiear i mum performenee anil saleiy »

engines that drive our riding
mowers set the industry stan-
dard for fuel and o1l efficiency:
Like our automobiles, our rid-
ing mowers are easy to han-
dle. With Honda's exclusive
Mechanical Autoclutch
Transmission (MAT™), there’s
no clutch pedal to operate. You
just shift gears and mow. Of
course, all Honda products
share an impressive reputa-

tion for reliability.

Admittedly, a top speed of
5 mph is slow for a Car-of-the-
Year, but a beautifully man-
icured lawn may help you over-
look that. Indeed, you may be
inclined to overlook our compe-
tition, once you realize that
for the price of a riding mower,
youcanown [ELGiuiir.y
a Honda. Power

IT'S A HONDA ETE

v rermpmenad yop reas the vaner's s bee fore syt s your Hinds Fower Equipment. © 1088 American sty Matir Ci, Dne
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ineteen eighty-seven marks our B5th vear of publishing POPULAR MECHAN-
15, Our first issue was the January 1902 edition. Interestingly, our first
cover depicted the inside of a submarine, This month's cover story is, once again,
on submarines (page 86). But what a difference! Today's nuclear-powered attack

firepower than all the bombs dropped in World War 11 And thanks to the latest
stealth technology, they're almost impossible to detect. All this in just 85 years.

next B5 years  wil
brmg. . . . The first time |
met Humphrey Sutton, he
was wearing an aluminum
umbrella on his back and a
bunch of camera equipment
around his neck. | was mtro-
duced and we shook hands.
But being a dumb cub report-
er on another magazine back
then, | didn't know who he
was and [ wasn't overly im-
pressed. It wasn't until later,
when [ saw his photographic
work in other auto maga-
zines, that | realized that 1
had met one of the premier
automotive photographers of
our time, In the ensuing
vears, Humphrey's work has
appeared in every major auto

Sutton, Graphics Director Bryan Canniff, and gear,

In fact, Humphrey shoots most of our car photography, and we always call him
when we want the impossible shot. For instance, to get the fantastic photo that
kicks off our Hot Rubber high-performance tire article (page 82), Humphrey had
to rig up fender brackets, remote-control shutter releases, shock absorbers for
his camera, and much more. But he got the shot, which is typical of Humphrey's
attitude. No shot is too tough. The other side of Humphrey Sutton’s work is the
sensitive portraiture that he did for our special issue last July. The man is a genius
with & camera, and we're glad to be able to present his work m our
pages. . . . What do you think of the new color versions of classic Hollywood
films like “It's A Wonderful Life” and "“The Maltese Falcon™? While the debate
over the merits of film colorization goes on, the fact that such a thing 15 possible
today is what is remarkable to me. Imagine a person sitting at a computer adding
color, frame by frame, to a film and having it come out looking like it was always
there in the first place. It's a miracle, of sorts, although I'm not sure about the
ethical aspects of a computer operator sitting there and deciding what color suit
| Jimmy Stewart wore that day without consulting either Mr. Stewart or Frank
Capra. 5till, the process is fascinating, and we've got the story for you on page
O8. . . . So now we find out that the Soviets are monitoring every long-distance

subs can stay submerged almost indefinitely, and one can carry more destructive |

Makes you wonder what the |
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NOW YOU CAN
CONQUER RUST!

A

A

New NEUTRA RUST Gets Rid of Rust For Good!

NOT A PAINT, NOT A COVER-UPR, bt an
entirely new and revolutionany process for lim-
nating rust. Neutra Rust was originaily denel-
oped 1o control the incredible rust on ol rigs in
the North Sea and on ships of the Royal Nawy,
Think of the rust problems they havel Naturally
they use vast guantities of Meutra Rust and buy it
in huge 50 galon drums. For a long time that
was e only way you could buy 4. But a1 last
Meutra Rust is available in smaller sizes for home
and shop

MNow you can gel rid of rust for good jus! the
way thesy do al industrial and miltary installations
all over thi world)!

WHAT NEUTRA RUST DOES
Neutra Rust is like nothing you've ever used

befora It's amazing! No liresome scraping, wie
brushing and sanding to gel down 1o bam
metal. Meutra Rust works best applhed righl over
rust! It panetratas 1ha rust Gats nght down there
and chemically changes the rust into an entirely
new substance—a hard, black, paintable com-
pound callad fersoferric. The rust i gone—not
just covered up—GONE! For good. It no longer
even exists

MEUTRA AUST IS EASY TO USE

First knock off the loose or scaly rust, bul leave
the rest of the rust there (Remember Neutra
Rust works with rust) Then just brush Neutra
Rust on. Within minutes that rust will be

and the new surface will be there. That's all there
s 06 Clean upis easy, 100 Just soap and wates

YOU CAN ACTUALLY SEE NEUTRA RUST WORK!

When you first brush on Neutra Rust it i whita
Then, as you walch, it lums pale green, han
darker green, then finally a desp, wrought-iron

USE NEUTRA RUST OM: Automobliles - Boats

Outdoor Furniture * Drain Pipes * Guilers

Mailboxes * Swing Sets * Tools * Lawnmowers
* Blkes - Wagons * Hinges

Appllances = Toys

Rallings * Anywhere There's Rust!
For Mail Orders Call:
1-B00-221-6545

For turther information
about Neutra Rust

write 1o:

Jeff Momison, VP Marketing
Mew York Bronze Powdar Co, Inc

777 Dowd Avenua, Elizabath, New Jersey 07201

B GO T BTECD T e

plack What you have sean is the rusl baing
chemically comeried. The hard new surface
can be paimed amy color you wani, or lefi as is
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Letters

Be A Sport!

'ruu:eived my January '87
issue and went straight for
the article titled “This Spor-
tin' Life" (page 60)). Because
[ drive one of the cars listed,
it was of specific interest to
me. My concern was the
ranking of the Tovota Cressi-
da as last in an 8-car race.

As I read on, | found that
the model tested was the
family sedan, equipped with
automatic transmission, and
not the sport sedan which is
equipped with a 5S-speed
transmission, lmited-slip dif-
ferential and electronic-mod-

| ulated suspension system
| (adjustable shock absorbers).

These few options couwld

materially affect many of the
tests used to evaluate the
cars as sport sedans. To be
specific, gasoline mileage, V-
mile speed slalom and skid
pad.

| have never written to a
publication before, realizing
that the tester is voicing an
opinion, but please do not
compare apples to oranges.

When a sport sedan is in-
cluded in a model line, please
use it when testing sport se-
dans. Many people, including
myself, are unwilling to give
up creature comforts, such
as automatic  transmission
and a softer ride, in exchange
for shightly improved econo-
my and tests that are of value
only when driving a car to its
lirnit.

Now that | have gotten this

. Keep up the good work and

TR &

Cressida should have had sport options.

'i_- 3 E -

off my chest, I'll say that |
have been, and still am, an
avid reader of POPULAR ME-
CHANICS. | enjoy the diversity
of topics covered and read
the magazine from cover to
cover. My primary interest is
automotive and | find your
coverage on car care and
troubleshooting outstanding.

fine articles.
WILLIAM (). ROBARDS
BONNE TERRE, MO

Like most meg-
azines, PM can-
not buy every car
it lests. We bor-
mw  them  from
the manwfacturers and fm-
porters. We may ask for the
best-perurming “sport”™ ver-
siom, bt we don’t always
getit, even when we make it
clear to the car company
that it's in their best interest
to supply a car comparable
to the others in the tesi,

When we don't gef a car
equipped the way we'd like
it, we have oo options:
First, we can drop it from
the itesi and  pretend it
doesn't exist; or second, we
e fest the maodel we've got
in order to give readers
some idea of what the vehi-
cle is ke We usually choose
the latter. In the cose of
Toyota, we cowldn't pretend
that the best-selling imporl
docsn't ervist. You can be
sure that your letter will be
seen and heard af Toyota
and other car companies
ard result in foiver PM car
tesits

Architects first

Don't put the cart before the
horse. The first step anyone
should take m a restoration
project is to get in touch with
an architect for a consulta-

tion. If readers follow the
advice in Bob Vila's column
"Working With Contractors"”
(fHd  Houwse Restoration,
page 22, Jan. '87), they may
be put in & precarious posi-
tion. Mr. Vila only briefly
mentions consultimg with an
architect after asking the
reader to decide whether one
is necessary or not. I'm a
subscriber to PM and am all
for “doing-it-yourself,” but
tearsheets from magazines
and photos of other neighbor-
hood jobs are a poor substi-
tute for well thought out,
carefully prepared docu-
ments done by a professional
architect.
ROBERT L. RODIN, ARCHITECT
PORT WASHINGTON, NY

Don't lock 'em!

Millions of dollars have been
spent to develop antilock
brakes that prevent locked
wheels in panic stops, yet
you recommend having
“brakes that are capable of
locking up a wheel in a panic

stop if it is necessary . . .
(Wonder Wagons, page 80,
Dec, "86).

Too many drvers think
locked wheels stop a car
best. It's unfortunate that
yvou are perpetuating the
myth.

EDWARD NEPARKO
SOUTHWESTERN OKLAHOMA
STATE UNIVERSITY
WEATHERFORD, OK

You're right abaut nol lock-
ing the wheels, We didn't
mean to imply, nor did we
say, that the best way to stop
1 Cir in an emergency is o
lock wp the wheels. What we
did wish was that Tourus's
brakes were better, powerful
enough to lock wp o whesl,
For eample, yace oars
arent 't allowed on the track 4f
their brakes can't lock up the
wheels, Owice pou've got
strong brakes, i's up o the
driver to modulate braking
pressure o avoid  lockup
and really stop the car in the
shortest distance.

Affordable housing

I got the necessary push to
build a playhouse for my kids
from your Space Evpanders
story (“Build A Plavhouse
For The Kids," page 106,
July "85),

The construction explana-
tions and the detail drawings
were excellent. 1 followed
them to the letter,

The total cost of building
the playhouse was $220.

You should run this article
every couple of years for oth-
er parents; without it, my
kids (pictured top to bottom:
Melissa, Jennifer and Joey)
probably wouldn't have their
I playhouse today.

LARRY ENGLISH
GLEN DALE, Wv

As longtime subscribers of
PM, we are constantly
amazed at the ongnality of
your projects. My husband
decided that originality was
what was needed for a Barbie
Doll Playhouse after seeing
commercial houses that are
g0 expensive and cheaply
made. Ours is scrap cedar
with Plexiglass windows and
hinged decks that fold down
for storage. | made the cur-
tains from scrap material,

Techniques learned from
vour stories helped it all go
smoothly. EDNA BERKEY

MILLVILLE, DE

by reader Berkey is 5 ft. high.
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If You've Got
the Drive...

You don't have to race to have a taste

for competition. Or to drive some of the
most race proven street tires on the road
today. Firestone Firehawk performance
radials. Street tires we've raced at
Americd’s toughest tracks, pushing
them to the limit to prove and improve
their performance in our own Firestone
Firehawk Endurance Championship
series. The same ones you can buy now
at your Firestone retailer. Our V-speed
rated Firehawk SV."* Our H-speed rated
Firehawk GT.™ Proven in endurance
racing like no other street tires made.
Because, like you, we're driven to win.

FIRESTONE HREHAWK

PERFORMANCE RADIALS
Driven to Win.

*In competition, Firehawk performance radials are modified by shaving their treads to racing depth.
See your Firestone retailer for written speed rating and tire safety information.



Evoil thought the iné it of

“cruisin’ " was strictly a
Main Street phenomenon,
you've  never  strolled
France's main drag—the
Champs E]}rs.ées—ﬂn a Warm
spring evening. The street
and sidewalks are a clog of
cars, and café racers, punctu-
ated by pedestrians admiring
the velicular fashion show.
Now, that would be the place
to try Peugeot’s car of tomor-
row, the Proxima You
wouldn't need any of this pro-
totype’s 600 hp or the anti-
lock brakes or the electronic
navigation system, bul vou
could use the anticollision ra-

Peugeot Proxima s a striking
car-of-tomormow prototype.

dar to keep from bumping the
cars ahead as you watch the
parade from under the glass
bubble canopy. Anything you
missed you could catch on the
rear-view TV screen. You
can't buy this cruiser, but you
can see it at the New York
Auto Show at the new Javits
Center starting April 18,
Peugeol’s production
cars will be at the show,
too—from the 505 GL at
£14,160 to the 23,750 505
STX V6. Turning several

The 1788 Renault Medalllon DL wagon has a base price of 511,000, |

the latter's 145 hp was how
we discovered that Peugeot
has the perfect balance of
performance and luxury built
mto its new flagship. Another
place you'll see the 505 per-
form is on UL S, road circuits
where it will compete in
IMSA and SCCA events.
Renault's latest, the first
of its new cars for 1988, has
just arrived here from its
point of origin in Maubeuge,
just north of Paris. The front-
wheel-drive Medallion is the
biggest and best Renault
ever to hit our shores. It's
been proven in Europe
where the sedan, called the
R21, was introduced a year
ago, and the wagon, called
the Nevada, had its debut last
fall. The wagon isn't as big as
Peugeot’s, but it's stll a
whopper that's available in 5-
and 7-passenger versions.
Power is from a 2 2-liter,
103-hp, Mel-mected Four
with choice of 3-speed auto-
matic or S-speed manual
transmission. This is a Re-
nault that's going to be very
competitive against the other
European and Japanese im-
ports in its class. Next up is
the Alpme, the “French
Vette" we've already driven
(Umpaorts, page 12, Aug. '85),
and the Giugiaro-styled Pre-
mier. In the world of cars,

laps at Lime Rock using all of | 1988 is already here.

Not a mirage

Mitsubishi's 1987 Precs is
the new entry-level car in the
Japanese automaker's lineup.
And if it looks familiar, you're
right. Mitsubishi owns part of
Hyundai and helped get the
Korean-built Excel to mar-
ket. Now the company is
bringing its own version of
the car here—just as we pre-
dicted in our Hyundai report
(Imparts, page 12, Oct. "85).
The Precis comes with Mit-
subishi's 1.5-liter, ohc Four
(the same engine Hyundai
puts in the Excel). It delivers
29 mpg city and 34 highway
with the 5-speed stick. The
Korean-built Precis allows
vou to shop a Mitsubishi
store with a 6000 budget

Th:Frl.':hllMquhH'lI:v:rdun
of the Hyundal Excel.

and still bring home a car.

Offered in base and LS tnim |

levels, the Precis replaces
the low-trim versions of the
Mirage. The Mirage models
still in the line are the luxuri-
ous 4-door and the pocket-
rocket Mirage Turbo. Win-
ners both,

Top-down time

Jaguar XJ-5 conwversion loses hardtop, but keeps 262-hp V12,

It take a fair-sized

fresh-air
breeze out to the coun-
try in Jaguar's XJ-5
convertible — about
350,000,
the Hess & Eisenhardt
conversion, special-or-
dered and warranted
through Jaguar deal-
ers, gives you a soft-
top automobile that's
got it all over the com-
petition in that strato-

fund to

in fact. But
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) | Catch wind of Porsche’'s topless 944 [above
gpheric price class. PM and new Lotus [top)l Both are on the way.




ANYTIME.

ALL NEW. IMPCRTED FOR Take it anywhere you wanl. OFF-ROAD POWER. If you're
DODGE. BUILT BY MITSUBISHI  Anywhere. Because the power hungry. you've com
MOTORS CORPORATION. new Power Ram 50 has fo the right place, This 4x4
AND RE-ENGINEERED undergone some powerful  has the biggest 4-cylinder
BUMPER TO BUMPER. changes. And if's ready engine you can find in a
for just about anything. pickup: A hefty 2.6 liters.

by

'Based on dala available al time of printing. Shown with dealer inslalled spod bafand lights.




OFF-ROAD PROTECTION. SMOOTH RIDING. There's also
Power Ram 50 is built to o double wishbone type
take it, With protective skid  front sSuspension o smooth
plates for the engine, iront  out the bumps. And if all that
suspension, and transfer sounds good, how about an
case, And fo help with the  available stereo system with
uphill batties, we improved 25 walts-perchannel, coss-
our standard 5-speed. efte, 4 speakers, graphic

Sl

ANYPILACE.

equalizer, the works. Buy or
lease the new

fourwheel

drive Power

Ram 50. Ii's

ready when-

aver you are,

DIVISION OF CHRYSLER MOTORS

BUCKLE UP FOR SAFETY.




Aviation

BY FRED MACKERODT ;

when it comes to engines
for general aviation air-
craft, there's good news and
there’s bad news.

The good news 1s that
these engnes are lremen-
dously rugged and reliable.
Accidents due solely to me-
chanical fallure do occur, but
they're probably on the order
of a couple for every 100, (04
hours flown,

The bad news is that gen-
eral aviation engines are
hopelessly archaic, techno-
logically speaking. The cur-
rent crop of air-cooled piston
powerplants are more closely
related to the engines that
powered the B17 than to the
existing standards of technol-
ogv. Magnetos in this day and
age of foolproof electronic 1g-
nition systems? Come on fel-
las, you have to be kidding!

Liquid cooling

The good news from one of
the two domestic manufac-
turers of general aviation en-
gines— Teledyne Continental
Motors—is that they're in-

New Power To The Props

troducing liquid cooling. This
news would add up to a minor
blip in any other field, but
because of the snail's pace of
aircraft engine development,
it hias to be viewed as a major
breakthrough in this context.

The Voyager 550, a 550-
Cil.-in. engine rated at 350 to
400 hp, will be the first to get
FAA certification—by the
end of the year, they say.
Essentially, the liquid cooling
5 added to an existing air-
cooled design by shrouding
the outer end of each cylinder
near the combustion chamber
with an integral coolant jack-
et, Other than this modifica-
tion and the addition of a
radiator, the hgwd-cooled en-
gne is identical to the air-
cooled powerplant,

The benefits of liquid cool-
ing are many. It provides
more uniform cooling, which
dllows closer tolerances.
Closer tolerances provide
much better engine wear
charactenstics and extend
the time between engine
overhauls. It also decreases

fuel consumption and in-
creases power by allowing
higher compression ratios
without nsking engine-de-
stroying detonation. Because
it retains heat, lquid cooling
removes much of the prob-
lem of shock-cooling, which
occurs when a pilot is forced
to make a quick descent by
pulling the power all the way
back and descending at a high

| rate of speed. Liquid cooling
| also offers reduced cooling
| drag by concentrating the

area to be cooled with the
radiator area.

Continental may eventual-
ly convert all of its engines to
liquid cooling. A proof-of-con-
cept, 200-cu.-in. version was
one of the engines used to
power Dick Rutan's nonstop
flight around the world,

Muore good news is that the
liquid-cooled engines will be
priced about the same as the
air-cooled versions. The bad
news is that with some of the
bigger engines exceeding
£40,000 a copy, general avia-
tion engines are outrageously
expensive to begin with.

pn::lzlltles

Meanwhile, the good news at
Avco-Lycoming—the  other
domestic engine manufactur-
er—is that the company has
developed a  stratified-
charge, turbocharged rotary
engine. The displacement of
the twin-rotor prototype is
210 cu. in. and power is esti-
mated at 400 hp.

Liquid cooling is also part
of the design. The benefits of
d rotary engine over a con-
ventional piston engme are
numerous. It develops signif-
icantly more power per
pound of weight. Its appetite
15 omnivorous, being able to
burn almost any fuel that will
fit through the injectors. The
rotary is also  inherently
smooth running and quiet.
And it has many fewer parts,
simplifying maintenance.

Avco-Lycoming was on the
road to developing the avia-
tion engine of the future, but

| the project was canceled due

to a 500 percent increase in
liahility insurance, and a lack
of interest from any airframe
manufacturer due to their
own liability-based woes,

| (305) 567-5178.

If technological develop-
ment in general aviation 1sn't
going to remain at its present
standstill, something has to
be done about this problem of
increasing hiability msurance,
John Deere Technologies In-
ternational, Lycoming’s part-
ner in the project, will contin-
ue to develop the engine for
other applications.

Good news

The pood news at Norton
Motors Ltd. of Great Britain
i5 that they've deureloped
their own rotary engne
which might be available to
homebuilders in this country
by the end of this year. Rated
in the area of 50 hp and also
liquid cooled, the price is also
rumored to be reasonable
enough to make the engme
accessible to builders of ex-
perimental airplanes. We'll
keep vou up to date on any
developments,

Teledyne Continental has a
licensing agreement with
Norton to develop two ver-
sions of this engine.

Training bargain

Most people recognize the
name Flight Safety Interna-
tional as belonging to the or-
ganization that trains and re-
trains the pro pilots who fiy
heavy iron like the Lears,
Citations, Crulfstreams,
MDB(s and DC10s of the
waorld.

But few people realize that
Flight Safety also offers train-
mg for the private pilot hi-
Cense,

Its Vero Beach, Flornida,
division—where | recently
took a 3-day Multi-Engine In-
strument Refresher Course
—has a 5S-week ntensive
program leading to a pnivate
ticket. It includes 53 hours of
ground school, 37 hours of
flying and 10 hours of private
tutorning, and costs only
£2919, This even includes
the fee for the FAA fight
examiner. Dormitory-style
accommodations are avail-
able for about nine bucks a
night.

If you know anybody inter-
ested in getting their first
ticket, who has five weeks to
spare in the Florida sun, have
them call John Mareno at
™
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BY BOB VILA

Paint Problems

y's house paints are
higher in quality and
more versatile than ever, On
maost surfaces, they can re-
tain ther good appearance
for 10 years or even longer.
Nevertheless, many pamt
jobs are short-lived, and you
can't blame the paint. In most
cases, the cause lies else-
where, Let's take a look at

aration. If it occurs within the
first few weeks, it's probably
caused by trapped moisture.
While latex paint can usually
be appled to damp surfaces
without any problem, alkyd
and other oil-based paints
form a moisture barner skm
that traps the water inside,
The water then turns to va-
por and forms blsters. To

several externior painting | avoid this, never paint with
problems, discover their | alkyds after a rainstorm,
causes and see how to pre- | when the relative humidity is
vent them. miore than BS percent, while

Blistering—This 5 the
earliest stage of peeling and
is usually caused by moisture
trapped under the new paint
coat or by poor surface prep-

dew i1s on siding, or too soon
after you've washed the old
surface. Also, never paint
when the temperature is
more than 90° F.

_-Wh-—-‘h—-

Blistering and peeling are caused by trapped molsture.

If the blisters appear after
a month or 50, the problem is
probably poor surface prepa-
ration. If you washed the sur-
face down with detergents,
did you take the time to rinse
completely? 1s there heavy
local air pollution or salt
spray? Unless such films are
removed before painting,
they can cause blistering.
Alsn, glossy surfaces must
be given a light sanding be-
forehand, so the new paint
will grip well.

Peeling—This is the curl-
g of large pieces of dried
pamt and 15 merely a later
manifestation of blistering.
Severe peeling may also indi-
cate use of a poor primer, or
a very heavy flm of dirt,
grease, dust or other foreign
material on the orginal wood
surface. To minimize the
chance of the new coat peel-
ing, vou should sand or wipe
the old finish with a degloss-
mg hquid. Then follow the
manufacturer's directions
carefully as to what primer, if
any, is required before apply-
ing the top coat of paint.

Alligatoring—This 15 a
cracking and flaking, in a
square pattern, of the paint
surface. It can result from
applying paint over a previ-
ous coat that had a high-gloss
finish but was not sanded,
use of the wrong primer or

T

use of old paint, particularly
paint that's been stored in an
unheated space and allowed
to freeze.

To repair the condition,
sand the surface smooth then
apply a proper primer or un-
dercoat before applying the
new top coat.

Checking—Checking is a
series of long lines, with
shorter check marks crossing
between, usually caused by
the wood undemeath ex-
panding and contracting. This
can be a problem with ex-
posed plywood siding regard-
less of the kind of paint used.
Sanding and then applying a
new coat of wood primer
—Chek-Gard by Sherwin-
Williams is a good one—will
usually solve the problem.
But if the new paint shows
signs of coming loose, com-
plete removal of the old paint
is required. '

Wrinkling—This results
in a crinkled surface that is
caused by interfering with
recommended drying tme.
Contributing factors are: too-
thick finish coat, buildup of
too many layers, undercoat

(Plense turn to page £1)

Contributing Editor Bob
Vila is host of public televi-
sion's “This Old Housze,”
funded by Owens-Corning
Fiberglas.
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Checking Is caused by movement of wood under paint coat.

Wrinkling Is caused by paint that doesn't dry properly.
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Walt Disnay World Company

Wina Magical Trip to the Hilton at Walt DisneyWorld Village,
and Eastern Airlines makes it soeasyto get there.

You'll find special offers on famous brands plus big i
prizes at your local Hardware/Home Center Store.
Shop now, save money, and enter the DO-IT-
YOURSELF DAYS SWEEPSTAKES. The

Grand Prize . . . a family vacation for four at the
glittering, all-new Hilton at Walt Disney World™
Village, an official Disney hotel convenient to all
Central Florida attractions and transportation! Your
family could fly round-trip on Eastern Airlines to
Orlando! Hundreds of other prizes, too! See the
complete list of prizes and sweepstakes rules at your

SALE AND SWEEPSTAKES APRIL 1-30, 1987.
Enter me in the 1987 DO-IT-YOURSELF SWEEPSTAKES.
Coupaon valid through April 30, 1987 Nothing o buy or write.

participating retailer, deposit your entry and enjoy ol -
big savings on top brand names during April
City State Zip

Shop now for the special values on the following pages.
Mote: Some participating stores may not stock all items shown

Relailers Mams

Retailer's address
Chy Siale_ _ 2D =

N National
REfﬂ'" H‘]rdmre Sweepstakes subject o Federal, State and Local laws Voudl where
k L' wm L prohibited by law. All prizes will be awarded an & national basis i
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-KSaveNowonTheseFamous Brands ﬂ

doit:

IRUE TEMPER.

Save on these and other True
Temper lawn and garden tools and
do-it-yourself this spring! Special
prices now at your local hardware/
home center store.

.
s
.

AP4 Adjustable Anvil Pruner

RAINGO

The Self-Cleaning
Gutter System

...Yes it's true—you'll never have to climb another
ladder to clean your gutters again! Thanks to Raingo—
[ = Exclusiva the unique gutter system. Raingo's patented ridges,
Raingo Highflo™ Drop Outlet and Leafgo™ Debris Separator
ridges work together to keep your gutters free of leaves and
reduce ic8, dabris... And Leafgo’s new design with more grates is
Sggil‘;“d a sure winner! Remember to ask for Raingo brand vinyl
buildup. “snap-together” guttering systems available in white
or musket brown.

» Knife-edged slats
eject debris. Lealgo
also adapts to metal
gutter!

Genova
7034 East Court Street, Box 309, Davison, MI 48423-0309
In Mich.—1/800/572-5398. In USA—1/800/521-7488




ki Shop at Home Center/Hardware Stores 1

VAUGHAN'S | 1fwetoldvou | = =12 '-"'_---'l'-'.'uﬂlhrsnfﬂm
Perfect Pair | cerythingit | Tt p Weurmuct SR
- TWOESSENTIL | (loes, We'd need . Brings You New
o o= | thesyhole page. Quality Fastening Tools.
That Do It All!

Model
T-50%P [

Model | XPANDD

50 FASTENING J

Professional SYSTEM /'

AN purpose Heavy Duly

STAPLE GUN TACKER

Model Easily sl

TR550 ey oy

Professional Staple Gun!

Automatic Lever Feed Instantly converts

HOT MELT GLUE GUN H'l‘? Arrow T-50

Electronic Solid State '555'! or 155

* Uses 2 :F Mhu Stix iHE':
HEHHI HATIE * 4 Types of Glue Stix multi-purpose

The one tool for your - Fxmn.mmnr!

N awaueHan | V'eauipped weekend. | o Byiin Drip Tray/Stand
Vaughan & Bushnall Mig. Ca. | The newell Group Also Available: Model TH-500 Thumb Feed

Hebron, 1L 80034 Arrow Fastener Company, In¢c. Saddle Brook, NJ

$35 REBATE

ON BLACK & DECKER BEST-SELLERS.

47308 11 HP* P #8134 18" HEDGE TRIMMER
7)%" CIRCULAR Waves of power...in every stroke.
SAW / #82212 Our 2.6 amp motor makes smooth
With 2 handles that put BUMP FEED trimming easy. And cut in either
you incontrol, wrap-around © WEED direction with the
y steel shoe, and 74" TRIMMER 18" double-edge

combination blade, our Those weeds blade.
saw definitely comes haven't got a Eg{ﬂrgli:ﬂ?rl{gr&?
dressed for success. chance! Our 12" bl

And puts haavy-duty cutting power at your cutting swath, bump #8124 16" Hodge

fingertips. Full 2-year home use warranty. line feed, and power- :;HT?E ey

Get rebate from 3-8-87 fo 12-T-87. *max motor cufpul ful 3.9 amp motor are e shinindiol

tough enough to

really take care of 'em!

Gel rebate from 1-5-87

to 7-12-87. Also on

#82214 Bump Feed
Weed Trimmer

#7144 3" VSR DRILL
We've gotta blow our horn about
this one!
The M47
Series TM
motor gives you
more power...mora torque.
It's compact, easy to usa,
and has & no-load speed of
0-1200 RPM's. Full 2-year
home use warranty.

Gt rebate from 3-8-87 1o 7-12-87

#9751
HEAT'N STRIP™
Things start heatin' up when

B I( & Heat ‘N Strip's around| Each
blast of hot air softens paints
and varnishes for easy scraping.
nEcKEn Full 2-year home use warranty,
W Get rebate 3-8-87 to T-12-87
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The pool water test
youdont have to study for.

AquaChek”3 swimming pool test strips make pool testing easier than ever.

No sample collecting. No drop counting. No complicated processes.
Just dip an AquaChek™ 3 strip into your pool, hot tub, or spa. And get accurate readings
_________ - 1n5ecnndsgnp 31::1-:1].1livr.;1limt},-r.-.vmd'!:r*‘_e-e1}.1'«;“:#.;4] & chlorine. .
Sowt 70 i AquaChek™=3 pond st bt ot . e AquaChek™3 gives you peace of mind, accurate testing, as we
s uﬁ B e L ﬁ mm%nce It comes from ?ﬂﬂdkal hbfigamryé teci;‘r:qul -
e bk L ere epend on accuracy. 5o you can on Aqua
mm%m wﬁm Try it for yourself. Return the coupon below. And get 50
ﬂ.quathek'i test strips (enough for 150 tests) for only $5.00,
And you'll also receive a free copy of
[ | the attractive and informative
guide to the most contemporary
gggl care methods, Luxury Li

?nur satisfaction Is guaranteed,

|
: - % i - FuquaChek"S!spartﬂfa ine of high-
:::rr-mwr:wmnmwmmlmmmmm "‘:} quﬂlll;'%ﬂd -
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OLD HOUSE RESTORATION

(Contimied from page 16)

that was not completely dry, wrong
solvent or improperly stirred paint. Re-
pair by sanding the surface smooth,
covering with the proper primer and
then pamnting the top coat.

Chalking or powderi
pamts are designed to chalk to keep the
surface looking new, Chalking of old
paint can interfere with proper bonding
of a new coat, so scrub off as much of the
residue as possible beforehand.

In severe cases, you may have to
apply a bonding primer or sealer—Flood
Co.'s Emulsa-Bond for instance, Follow
the specific manufacturer's instructions
for such products.

Mildew—This manifests itself as
patches of black spots. Though most
exterior paints contain mildew-mhibiting
ingredients to retard growth of this
damaging mold, none work under all
circumstances. To remove mildew,
wash down the affected area with a
bleach solution. | recommend the fol-
lowing muxture: ope-third cup of pow-
dered laundry detergent, two-thirds cup
of household cleaner contaning trisodi-
um phosphate, and one quart of house-
hold bleach. Wear long pants, a long-
sleeved shirt, gloves, goggles and a
respirator to avoid breathing the fumes.

Stains that bleed through the
paint—These are often the result of sap
from knots in the wood seeping through
the surface, But it can also be caused by
rust from nails or metal hardware. Many
discolorations “bleed through” coat after
coat of paint, so repainting alone is not
the answer, Instead, apply a primary
coat of stain-killer, such as pigmented
shellac-base sealer.

Painting quidelines

Here are some guidelines to keep in
mind for any exterior painting project:

1. Repair structural defects first
Before applying primer or finish coat, it
is necessary to repair all damaged exte-
rior areas which may be possible
sources of leaks and subsequent paint
deterioration. Replace all caulking that is
cracked, missing or pulling away. Caulk
cracked siding and trim or replace the
cracked pieces entirely. Patch cracks in
stucco or masonry; small cracks can be
filled with caulk and larger ones with a
vinyl-concrete patching cement.

2. Follow the manyfacturer’s dirvec-
tiems for miving, thinning or apply-
ing the paint. Thorough mixing before
you start is especially important with
exterior paint. Don't try mixing in a full
can—ryou should first pour half the con-
tents into an empty can, then use a
paddle to mix what's left in the original
can until it's uniform in color and consis-
tency. Then pour this into the second
can and mix again. Pour back and forth

POPULAR MECHANMNICS ®» APRIL 1987

two or three times, then mix once more
with the paddle.

You can apply most exterior paints
with any of the common applicators such
as brushes, rollers or painting pads, The
choice should depend on the tvpe of
surface being painted. For stucco,
smooth concrete and similar large sur-
faces with moderate texture, a deep-nap
roller with a long-fiber cover is the best
tool. For surfaces with a very heavy
texture, buy a roller with the longest
fibers available (1%-in. pile). On clap-
board siding, a large brush is okay. But
keep in mind that a synthetic brush,
made of nylon, polypropylene or polyes-
ter bristle, should be used with latex
paints, while natural bristle brushes are
designed for oil-base paints. Don't use
natural bristle with latex paints—water
will penetrate the brstles and cause
them to go limp, making the application
of paint very difficult.

For wood shingles and shakes, a flat
painting pad is probably the best tool.

4 Prepare the ofd surface before you
apply new paint. Proper surface prepa-
ration is essential for the new coat to live
up to expectations. First, scrape away
all loose paint, sand and scrub the sur-
face, then rinse. Remove any mildew,
let dry for 48 hours, then prime and
apply the top coat.

4. Use the proper paint_for the sur-
Jace or conditions invelved. Despite
advertising claims to the contrary, dif-
ferent paints or finishes are required for
different surfaces. Wood shingles and
shakes are better left unpainted unless
they already have paint on them. [deally,
they should be stamed with a semitrans-
parent stain or treated with a clear wood
preservative. These products soak into
the wood, so they can't peel or blister.
However, if the surface is already paint-
ed, stay with paint or use a heavy-bodied
opaque stain specially formulated to go
OVer paint.

Wood siding may be coated with
house paint that dries to a gloss, semi-
gloss or dull finish. If you are using latex
to paint over latex, no primer is needed.
You can also use latex over weathered
oil-base paint, but if the oil paint is still
glossy, prime the surface first with an
acrylic latex primer to provide a grip for
the final coat. If you pamnt over latex with
oil paint, no primer is needed. Paint
stucco and masonry with specially for-
mulated alkali-resistant paints. As a
rule, latex-type masonry paints work
the best, last the longest and are the
easiest to apply.

One final note: Of all home mainte-
nance chores, painting is perhaps the
easiest and most cost-effective for do-it-
yourselfers. In addition to the gratifica-
tion you'll receive from tackling the job
yoursel, you can save at least two-
thirds of the money you would spend by
hiring a contractor, probably more. PM
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STIX-ALL GLUE
ALMOST
EVERYTHING.

Elmer's® Stix-All glues it all. With
a bond that stands up to heat, cold,
rain, impact and vibration. That's
something no super glue can do. So

use Stix-All for saving just
Buﬂmlq

about anything that breaks
skin at the same time. 4

or tears. And save your
SIXALL
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BY WADE HOYT

. Art And The Automobile

per East Side., It's a fasci-
nating place for any
car nmut, packed with

hen Jacgues Vaocher

wiorked for former
U.5. Ferrari mmporter Luig
Chinetti, he discovered that
wealthy clientele were inter-
ested m buving artwork de-
picting their favorite subjpect
—Ferraris in particular and
great cars in general. Jacques
held several art shows for
Chinett, then went mto busi-
ness for himself s years
ago, opening a modest gal
bery on New York's tony Up-

Auto art gallery has paintings, posters, models, books and toys.

Yaescale race cars—meticu-
lously pamted, with
all the rght decals
and  mumbers,  to
match actual cars n
actual races—to a
24500 Y. geale 99

museum piece. Most fasci-
nating to me was d senes ol

\-scale race cars from En-
gland complete with 1%.-in.
hand-pamted
their drivers

Moss, Graham Hill,

pamntings, posters,
books, antigue
tovs, classic hood
orpaments, sculp-
ture ane case after
case of models—all of
cars. The gallery is called,
appropriately enough, ot of
Umietoimabile,

Muost of the books are mo-
toring clssics, long out of
print. The posters
o back to the turn
of the century—
magnificent
things ke the pas-
tel 1906 Michelin ad
by Ernest Montau
(left). depicting a 6GO0-km
race i 1905 between a car
shid with Micheling and a
crack express traim. In those

inmocent dayvs before grid-

lock, the car fimshed a half
Y hour before the locomo-
tive. There are cases full
of miodel cars, from

Peter Gregg raced the

3201 [right| won Its dass
at LeMans in 1977,

Andy Warhol painted the
79 M1 with a broad brush.

Hawthorne (with a
mcroscopc polki-
dot bow tie), John
Surtees and James
Hunt,

Prices  range
from 50 cents for

for a startlingly realistic
painting of a classic Duesen-
berg Phaeton by Denms
Fritz, an old-car lover and
celebrity portrait artist (he's
done the Reagans). For the
man who has everything,
there's a striking $1500 crys-
tal Fervari Dayvtona,

S0 far, Jacques has done a
bnsk walk-in business cater-
mg to race fanz, drvers and
collectors who can come to
New York. By now, his first

| mal-order catalog will be
ready. You can get one by
sending 55 to Uarf ef DVoto
mobile gallery Itd., 354 East
bhth St., New York, NY 10021,

Miller Indy car that's a real

sculptures  of
a mimn Stirlng
Mik

Stella “blueprint” (abowve|,
in 1976, Roy Lichtenstein e

some stickers and posteards
depicting old cars to $14, 000

This 3.0 C5L by Alexander Calder

was raced In 75 by 5am Posey.

Artmobiles

Another patron of the arts m
a ungue way 15 BMW, which

| has commussioned contempo-

rary Amencin artists to paint
cars raced at the 24 Hours of
LeMans., The cars were re-

cently displaved at
the BMW Gallery in
Manhattan, perhaps
one of the world's
classiest car show-
rooms. Over in ong

Rauschenberg festooned ‘87
S35CSI with Great Masters.

comer you can sit down at a
computer  terminal and
“shop” for a BMW. The ex-
hibit floor was packed with a
19756 3.0 CSL decorated by
the late Alexander Calder, a
1976 bluepnnt version by
Frank Stells, a polka-dot “77
A200 by Koy Lichtenstem, a
gaudy 79 mid-engined M1 by
pop artist Andy Warhol, and
an "87 B35CSi road car with
cov Great Masters reproduc-
tions done by Robert Rausch-
enberg, ™
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Even if your car was made
halfway around the world,
you can still find parts for it right
around the comer. Just look for
the NAPA sign.

NAPA gives you quality.
In quantity.

Every NAPA AUTO PARTS
store, garage and service outlet
has access to more than 100,000
different parts. For all kinds of
cars, imported or domestic. So
chances are we'll have just what
you need nght
when you need
it. If we don't,
wecanusu- 4
ally get it for
you overnight.

And NAPA

brand parts are made to exacting
standards of quality. By the top

parts

Ty

manufacturers in the auto-
motive industry. In fact, |
many NAPA parts are act-

for your

\m '1 '.T.l AL

shouldn’t be abig adventure.

warranty. Many parts are
. even covered fm‘ the life
. of your car.

ually better than the origi- ﬁ%n.m; Call 1-800-LET-NAPA
g}al eqmﬁvment parts \ S and find us fast.

< . | Therearemorethan 6500
W SN With NAPA AUTO PARTS

th I;E’i“ go ‘ . stores. And you can find
wilh conliGence. the nearest by calling

Each and every NAPA ’ our toll-free number. Any-
brand part is backed by the where in the country. Any-
NAPA National Warranty Pro-

gram—the most extensive parts
warranty program available. If
you ever have
trouble with a
NAPA brand
Just return

ll' to HHW

AUTO PARTS stﬂre and welll
honor the manufacturer’s

time of day. Or si goy ly look in
the Yellow Pages. So when you
need parts for your imported
car, don't make it a big adven-
ture. Turn to -

NAPA instead. Zmamma

For a big " Apﬂ
advantage. ; F
All the right parts in
all the right places.”
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| 1960 and have been very satis-

| the three rings, which have

BY STEVE TOTH

' Worn Out Rings

have a Frgidaire 3- |

Ring Agitator Washer,
model No, WCI-60, serial No,
23E90854. We bought it in

fied with its performance up
until now. Cur problem is with

won to the point where the
two top ones no longer func-
tion and the bottom one is in
bad condition.

Considering the otherwise
dependable nature of this ma- |
chine, we would like to get it
repaired. Can you tell me
whether these rings are still
available? If so, how do I re- |
place them?

EDWARD BEUTSCH
CANAAN, NY

I checked with Frigidaire |
and, unfortunately, the two

| upper cones (the rings) are

no lomger made, though the
large battom  one is still
aiailable.

You may want to keep
your vintage washer in Ser-
vice by replacing its agila-
tor with a similar one aveil- |
able in a replacement kil
Frigidaire part No.
BO56770 (about $65). It can
be ordered through your lo-
cil Frigidaive parts or ser-
tHiee COTnpMIn Y.

The kit conitains a plastic
wpper and middle cone and
a flevible lower cone, water
seal bellomws, an agitator
cap, Meach cup and various
nuls, washers, sealonts and
instaflation instructions

If you intend to install

Jgust the three cones, then

yon shonldn't need any spe-
cial tools. Bul if you intend
to install the entive agitator
kit, then you'll need o spe-
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cial snap-ring removal el |
(Robinair part No. 12071,
about $H.30). The tool is
available from your Frigi-
iaire dealer, It will enohie
o o remove the snap ring
that fastens the water seal
bellonwes  focated  below  the
laeer come,

T vemove yoair old agiti-
tar, first pull off the rubber
ur plastic cap from the cen-
ter of the agitator. Doum in
the agitaetor youll find a bolt |
with either a No. 3 Phillips |
serew head or a 7/ jrin hex |
hedd boll. Remove the serew
o el This will allmw you
to take off the top section,
which includes  the two
cones, Belme thal, remove |

|
&2 acaToR car

@_,_ BLEACH CLIP
¥

= COLLMMN
JE mounming

MIDOLE COME
" < LCAWVER CONE

B MOUNTING NUT

LOCK WASHER

LOWER COMNE
VUATER SEAL
BELLOWL'S

Replace the agitator cones or
the entire agitator in certain
Frigidaire washers wsing the

company's replacement kit. |

the cone-shaped nut; keep
the tub from twrning while
you've doing this. Below
this nut is the lower dia-
phragm, Lift the diaphragm
off ils shaft

Ir yout've unable to lift off

the diaphragm, it may e |

because it's stuck o the

| cess panel Behind and un-

shaft by corrosion or resi- |
due, Lightly tap the dia- |

phoragm back and forth with
@ ruhber hammer. Rock if

back and forth until it's |

longe, then remone 18 Clemn
the shaft with a piece of steel

wool and spray it with a |

light coat of silicone spray
fubricant before instalfing
the menw agifator kit

Locked out

I have a Montgomery Ward
electric range made by Tap-
pan, model Noo 4361, This
maodel is equipped with a self-
cleaning oven. | was advised
never to try to open the door
when the oven is i the clean-
ing cycle, 1 adhered to this
precaution but found that after
the last cleanmg, the door re-
fused to unlock.

I thought perhaps putting
the oven through another
cleaning cvcle might solve the
problem, but nothing hap-
pened. Can you tell me how to
unlock the door and save the
£75 service call?

SYDNEY HENSLEY
DAYTON, OH

There are severad steps
yoi shondd try before calling

m service technicion, First, |

check the pointer on the
stop-time dial om the range's
clock. It must be set on the
time of day and popped out
Next, move  the
switch to the clean position
and wait 45 seconds (the
oven must be cool during
this test). It takes abowt this
temg for the Incking motor to
teorn and unlatch the door.
Onee the motor stops, the
doar should open.

If this doesn’t work, start
another clean cycle. First,
push in on the stop-time
knob, Set stop time o
hours ahead of the time of
day. Be sure the selector
swritch is still in the clean
pasition. Wait about o min-
ute and twrn back the time
af day, this should cawse the

selector |

Sfeature cannot be wsed until

stop-time knob o pop oul
Wail another minute and
the door should open.

If this still doesn't work,
wunlock the door manually.
First, unplug the range and
mave il away from the wall
Remove the lower rear ac-

der the control panel, near
the top, you will see o small
electric motor and  three
stwitches mounted to a chan-
nel of the doordocking
mechanism. On top of the
motor is a cam o which the
dovr-locking rod is held by a
cotter key, Remove the cotter
key then push the locking
rovd forward. This will open
the door. The self-cleaning

the range is repaired by a
service techwicion. ™

SERVICE TIP

Have you aver wanted 1o give
up on an appliance when you
have exhausted evaery con-
ceivable avenue lo get it re-
pairad professionally?

Let's face t—most simphe
problems are taken care of
by homeowners themsalves.
Oecasionally, the more com-
plax problems demand hat a
trained technician be called
in, But every ance in & whila,
you come across A problem
that can't be resolved no mat-
ler how much time and effort
are pul into it

Well, there is help. The
Major Appliance Consumer | |
Action Panel (MACAP)} was
founded in 1970 to help the
consumer solve  problams
such as these:

Stalffed with wvolunieers,
each having a particular area
of expenise in the appliance
field and an intarest in con-
sumer rights, MACAP claims
to have resclved B0 percent
of the 36,000 complaints it's
received since its incaplion,

MACAP offers a brochure
that explains the steps o
take when trying o resolve a
complaint, To receive this
brochure, send a self-ad-
dressed, stamped anvelope
to MACAP, 20 M. Wacker Dr.,

Chicago, IL 60608.

If gou have o problen acith any
applimrice, send your guestion, along
with the wrodel awd serial numbers,
to Agplinnee Clinie, Fopular Me-
chirsirrs, 224 West S7th St, New
York, NY 1oiiip. Sorry, but leftera
cenmed B dewered  individually.
Profiema of wide inlerest wnill be
diseussed i this codwmn,
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OGETHER & Hr-ﬁ!.l-h'@

new, extremely powerful,
hi-potency Formula in the super
5.7 liter size. Ready for a mesa-dose of excitement, Pontiac style?
Ingredients include available 210 fuel-injected hp, W56 performance suspension,
Goodvear Eagle VR tires on 16" x 8" aluminum wheels, domed hood, rear
spotler, sport mirrors and full instrumentation. Giant-size 5.0 liter engine standard.
Super-size 5.7 liter engine availability limited. See dealer for details.

\/PONTIAC FIREBIRD FORMULA

WE BUILD EXCITEMENT



' Modular Power Tools

Nuw from Sears is a mod-
ular power tool system
for the cost-conscious tool
buyer. The system's three
power tools—drill, sabre saw
and orhital  sander—are
powered by a snap-in-place
motor pack. 1 shop-tested
each ool and was surprised
by the power and perfor-
mance. | also liked how easy
it is to change the motor pack

Slide motor onto tool and en-
gage locking lever. The 1.6-b.
motor pack has a &-ft. cord.

from one tool to another,

The motor pack is a com-
pact %-hp, 2.5-amp, all-ball-
bearing motor. To use, sim-
ply slide the motor onto a tool
and engage the locking lever.

The drill is a 3/8-in., vari-
able speed (0 to 1200-rpm)
reversing model. It per-
formed admirably in hole-bor-
ing and sanding tests.

The “i-in.-stroke sabre

Palm-grip orbital sander uses '
sheet of standard sandpaper.
Orbit stroke is about ¥, .-in. dia.

Sears new modular tool system features three tools that are

powered by a single motor pack [foreground). Soft nylon carry-all
pouch accommaodates the three tools, motor pack and accessories.

saw operates at speeds from
0 to 3000 spm. A sturdy
blade-drive bar promotes
smooth cutting.

1 did find the grip a bit
awkward since the ONOFF
switch must be pushed for-
ward and held,

The Y-sheet pad sander
aperates at 11,000 oriats per
minute, [ts palm-gnp shape is
comfortable to use.

Varlable-speed sabre saw cuts
easily through 2-In. stock. Base
tilts 45" for bevel cuts,

The three tools and motor
pack cost about $20 each. A
woven-nylon tool pouch is

| also available for about $20.

The 5-piece package costs
about %85 Sold at larger
Sears stores and through the
Sears tool catalog. For more
information, contact Sears,
Sears Tower, Dept. 703
PM, Clucago, IL 60684,
—Rosario Capatosto

versing drill has a comfortable,
center-balanced handle,

Variable-speed
Moto-Too

The Dremel Moto-Tool en-
jovs a fine reputation as a
versatile power tool. There-
fore, | was anxious to try the
new  varable-speed Moto-

Tool (Model 395). Like other
Moto-Tool models, this com-
pact power tool accepts vari-
ous bits, brushes and abra-
sives to cut, engrave, rout,
grind, polish, carve, clean
and sharpen various materi-
als. (There are more than

150  accessories

available for use in
a Moto-Toal. )
The Model 395
has a varable-
speed switch that
alows vou to se-
lect the right
speed for the job,
Speed  selection
ranges between

Superversatile Moto-Tool Is sold separately
or In a kit, as shown. The kit includes plastic
storage/carrying case and 40 accessories.

5000 and 30,000
rpm. With its new
motor, the Model

395 boasts 30 percent more
power than previous models,
[ also fiked the tapered shape
of the housing that provides a
comfortable grip and good
contral.  The Model 395

Moto-Tool costs about $60 at
hardware stores, home cen-
ters and hobby shops. [t's

also sold in a kit (Model 3950)
for about 75. The kit in-
cludes a No. 395 Moto-Tool,
plastic carrying case and 40
assorted bits and accesso-
ries, For details contact Dre-
mel, Marketing Dept.-PM,
4915 21st St., Racme, WI
53406.—Rosario Capolosto

S

k -r"
7™

L 3

.‘-‘

Convenlently located sliding
switch allows speed selections
between 5000 and 30,000 rpm,

Keyless chuck makes bit |

changes quick. Chuck is avail-
able in kit or as an accessory.
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Get the flavor
of these leading brands,
but less tar...

Comparisons based on king-size versions of product
shown and tar levels from latest FTC report.



Breakaway yo flavor.
/i

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

Crawl Space

have the following situa-
tion: A crawl space, ap-
proximately 3 ft. below
grade. A poured concrete
foundation and a 2-in. con-
crete slab as a floor. Four
inches of insulation, foil faced
down, between 2 x B-in.
floor jmsts. A thin plastic
sheet covering both the insu-

lation and the floor joists.
The crawl space i1s con-
stantly damp and moldy,
causing a terrible smell
Heavy rains force water up
through the slab. It drains
back down in a day or two.
[ was told by the local utili-
ty company that fiberglass
absorbs water and all of it
should be replaced with ¥s-in.
or Ye-m. ngd insulation nailed
perpendicular to the floor
joists. Will this rid the house
of the ternible smell, provide
msulation and eliminate the

possibility of dry rot?

ERROL SCHNEEGURT
OCEANSIDE, NY

BY NORMAN BECKER, PE.

Troubles

The musty odor you smell
is caused by spores of fungi
(mildew ) which flourish in
damp envivonments such as
craw! spaces. Replacing the
instulation will not get rid of
the oidor. You must dry oul
the area to kill off the mold
that produces the odor. In
order to dry it out, you have
to ventilate on all sides of
the crawl space for cross air
vendtilationm.

A formula for determin-
ing the total square footage
(T) of vent openings is T=
(6L + A) + 300. L is the
perimeter af the crouil space
in linear feet, A is the area
af the crowl Space in square
JSeet. You will probably have
to wse an electrie defocmadi-
fier with a built-in humidi-
stat to reduce the moisture
fevel in the craul space.
These steps not only control
the mold that produces mil-
dew anid musty odors, but
also comirol  roi-producing

?;7

FOUNDATION =

\I?F‘II

The moisture barrier should be Installed on the warm side of the
insulation. Also, sufficient ventilation should be provided.

Sungi. Beeouse the insulo-
tiom was installed improp-
erly, with the vapor barrier
facing  down, the musty
odor may also be the result
af a mildew buildup arvound
the floor joists, above the
insudation.

Because the vapor barrier
did not face the heated por-
tion of the structure, interi-
or moisture may have corn-
densed  and  accumulated
around the joists. Damp
Joists are a source for the
vl that coiese mibden and
musty odors as well as mt

I suggest you remove the
insulation and allme the
Joists and the insulation to
dry. If the insulation and
vapor barrier are nol dam-
aged during removal, they
showuld be replaced with the
vapar barrier facing up. A
vapor barrier is not needed
over the juists as long as the
moisture buwildup in  the
crawld space is controfled,

Visual doorbell

My wife has seriously im-
paired hearing, as do many
people her age. | would like
to connect a light, probably
actuated by a relay to get up
to 110 volts, into our door-
chime wiring. How can | do

this? C.R. McALISTER
WINTER SPRINGS, FL
It's really quite simple

There are a number of de-
vices that are available for
the deaf and hearing im-
paired that can do the job,
One such device is ealled
the Watchman Signal Mas-
ter (about §5(1). It's ensy to
use and doesn't require
wiring into the doorbell
circwit. Plug a lamp into
the Signal Master and then
plug the Signal Master into
a 110-volt outlet.

The sonind of a doorbell,
telephone or other sounds
activate a conlrol in the
Rignal Master thal inter-
rupts the pomver io the
lamp. This couses the laomp
to flash on and aff. The
lamp can be initiallyon or
aff—it doesn’t matter.

The unit is equipped with
an  adiustable  sensitivity
conibrol. This enables it o
distinguish befween a ring-
ing doorbell and, say, a tele-
phone or a crying baby.

There 15 also o Watchman
Revedver (about 330) that
provides remote capability,
The receiver is plugged into
an outlet i any room, even
the garage, and if there is a
lamp plugged into the re-
ceiver, the lamp will flash
when  the Signal Master
Mashes Both units are aveil-
able at stores that sell com-
munication and noise-
alerting devices,

Some sowrces are Con-
1erse Communications
Center, a nonprafit organi-
zation, Box 54, West Hart-
Sord, CT OG107: and Hear-
ing fmpairved Telecommu-
nication Ine., 2929 Brym
Mawr Ave., Armdmore, PA
153,

Molid removal

| moved to a newer house,
and the basement was damp.
A few days with the dehu-
midifier on dried it out. The
problem we have is that mold
forms on the floor.

How can | clean off this
mildew and keep it from |
forming again?

CLIFFORD OLUFSON
AMERY, W1

Muold and mildew spores

| are always present in the

air and thrive in damp lo-
cations (see Crawl Space
Troubles, this page). A
mold bueifdup is not very
unusual in a new house
due to the initial high
moisture contend of the
building materials, which
evemtually dry out. Clean
mold and mildew from
conicrete and  Hiled floors
{and walls) with a solution
aff 4= to 1 eup of household
bleach to I gallom of waler,
Rinse with clear water
then dry. Wear gloves and
avoid skin eontact while
cleaning. Also, keep the de-
humidifier running to re
duce  further moisture
buildup, .

Fhi g Adtiw i St midiNle T Ree oF
i prodleen S Send of fo Someonm-
era’ Climie. Populor Meckawies, 22§
Weat 578h S1., New Vork, NV 108,
Letters cowned b arswernd mdfiiaa
wally, bt proflems of wvde oiterest
il b discnssed i the colwn. For
ey fnie-repniir and mid e nee
delp, et FACs Home Care (rusde,
FFLS powipaid. Sewd o arderiad do
Paplar Wechames, Bax 1008, Koo
ity Station, Nese York, NV 10168,
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The problem is sediment. __fk__ ...the solution is Sta-Kleen’
=

SL"’.’""'L""'.’ Doalides misHae an
Droinany wilher Neder KNS
@iyl Barreer el
ol e Durnge i
£ L0,
AnILACes S =0, caraihy

Wil

g Can Qunchy Tm 2 wisler

hastar info garhage!

A sall-cipaming Sis-Kisen
waler heater s i Dar
anled Agui-Foree Rimg. i

hos ke sedirme from

cofacimg m the [ank; 5o
Sia-Kiean slays enemgy-
efficent, and sls & ong

ARG DT,

A patenled Sta-Aieen 805 seli-cleaning waler
heater will give you all the hol waler you need,
save you moneay on fuel bills, and stay off the
junkheap! Its all bacause ol Agua-Force® design,
that keeps nashy lime, sand and olher sediments
from collecting mside the fank,

Want prool? How about an 8-year imited warranty
against tank lilure, and a S-year imited warranty
an all pars! Whal more can we say?

Sea your Reliance dealer, or call 1-800-251-4054
to get a sell-cleaning Sfa-Kiean water healer,

£ RELIANCE

WATER HEATER COMPANY

130 E‘-umbertand Strest, Ashland City, Tennesses 37015



Science

Sandia Chemist Robert Perry with his revolutionary antipollutant.

' Flying south
| Lots of Amencans go south of
the border n the winter, but
some of them don't come
back. These mnclude snow
geese and bobwhites. US.
Fish and Wildife Service re-
searchers last year published
papers expressing  concern
about the future of these hirds.
While not extinct, the hirds
were getting beyond the
merely endangered point.
Following joint research
with Mexico’s Ecological Con-
servation Department, the
American  scienbists  an-
nounced that Mexico and the
U.5 will work together to
replenish the vanishing spe-
cies. The two countries have
begun joint studies of the dis-
tmbution of the hirds, The
U.S. group will train Mexican
omithologsts in capture and
release. Meanwhile, the Mex-
icans have agreed to trap 60
wild turkeys, which have been
overhunted in the 1.5., send-
mg 50 to Anzona for breeding
and release mto the wild.

Shake ‘em up

The University of California at
Santa Cruz has started a new
research project to predict
earthouakes. Under a
$250,000 W.M. Keck Founda-
tion grant, the school will use
satellite images to detect slight
shifts in the Earth's crust to
predict earthquakes.

Rice is nice. ..
... but some find the food
grain too bland for therr taste,
Researchers at the U.S. De-
partment of Agriculture have
developed a test procedure to
determine chemically the aro-
| ma of rice. Using gas chroma-
tography methods, they've
determined that certan spe-
‘L'iesufﬁcepﬂpularﬁlﬁsia

have aromatic chemicals in
them similar to popcomn. By
recreating the chemicals in the
lab, the USDA researchers
have developed a technigue
for gving the mild popoorn
aroma to rice. It should be
popping up on grocery shelves
next year.

UFOs and UFOs

It happened again. Several air-
line pilots flying the North Po-
lar route earfier this year re-
ported citings of Unidentified
Flying Objects. This happened
on se pccasions in the
1970s, and the UFO reports
were given currency until sc-
ence writer James Oberg
pointed out, through painstak-
ing research, that the flashes
of light came from a Sowiet
launch site for space vehicles.
Unlike the last episode, the
Russians this time are not giv-
g credence to the UFO re-
ports. But several NASA sci-
entists told me they suspect
the UFOs are a repeat of the
earlier secret launches.

Computer screen feels

Blind people will soon be able to make use of the most advanced
personal computing equipment thanks to a breakthrough at the
IBM Research Division. Any user who can read Braille will be
able to do word processing, number crunching and a minimum
amount of graphics with the new Braille *“mouse.”

The computer control device has a Braille card in its center.
Buttons on the card are raised and lowered by a set of pistons.
The pin-sized buttons represent Braille code. Using the Braille
mouse, the blind person can learn where the cursor is on the
screen and what is under the cursor. P

itrous oxddes (NO,), found in automotive and other combus-

tion exhausts, are major contributors to smog and acid rain.
Current engine-cleaning technologies are able to reduce NO,
output by as much as 90 percent. But they do the job at great
expense. Scientists at Sandia National Laboratories have come
up with a NO, removal method that is more effective than
current eﬂlau:-,t cleaning devices and cheaper.

"We have discovered a chemical means of removal of NO,
from the products of combustion,” researchers Robert Pﬂ'n.r
and Dennis Siebers wrote in a paper published in Natwre, the
British scientific jourmal

In the Sandia process, the exhaust gas itself is used to heat
cyanuric acid, a compound found in swimming pool water
stabilizers. The heating transforms the acid into isocyanic acid,
which mixes with the exhaust gases, reacting with nitrogen
oxiles. The result is nitrogen, carbon dioxide, carbon monoxide
and water. These byproducts are relatively harmless when
released into the atmosphere. The good news is the NO, is
reduced by 99 percent.

The Sandia experiments were conducted on a diesel engine,
one of the most difficult combustion devices for NO, control. At
present, the Sandia team is running experiments to be certain
that no new pollutants are produced.

18M's Brallle computer card on control device can be read by feel.
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1987 COMANCHE SPORTRUCK:
It's ot only the newest 2-wheel drive
Comanche prckup, it's also the most
affordable vehicle Jeep builds. At just
S, 4495, Spor'Truck has the most
power ful standard engine of any trock
it class. . delvering an impressive
E21 horseprower. s, it the only
vehicle moats class with ag 15-meh
wheels und tives, standard.

POWER: This vear, Comanche comes
swith an all-new optiomal LA litre
Prever-Teeh Siv enene that puts out

174 horsepower and 220 foot-pounds ol
toroue. That makes Comanche by far
the most powerful truck of its kind,
AWIDE RANGE OF VEHICLES:
Conuinche gves voo the choiee ol
two-wheel drive or shift-on-the-fly
lour-whee] dove, And you can cliose
between the new shortbed model or
longhed with the fargest optional

AND IT’S ALL JEER.

wheel drive pavload capacity of

any truck i its cliss,

OTHER OPTIONS: Comanche
already has a lot poing for it. And
there's a long list ol available equipment
that includes a responsive new 4-speed
autermatic transmisson with overdrive.
Check ot the new SpocTruck and all
the other Comanche pickups. 1t the
kel off truck just about anvbiody can
afford. But it's also the Kind of truck
only Jeep can build.

T Y aiib il g I'i [Ty il
i i @ licmus

Jeep m Comanch

Available in 2WD and 4WD
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GlareDown mesh screen |foreground | protects your eyes from glare.

omputers are supposed to
make our lives easier
—but no one ever said that
living with a computer is easy.
The problems begin before
you own one. You have strug-
gled through all the conflicting
product claims just to decide
on a format and brand to buy.
Once vou get the computer
and its penpherals home, you
have to hook them up: This
miakes mnstalling a VCR or hi-fi
| system seem like child's play.
At last, vou get to tackle the
operating software, After an
hour's wrestling with the “per-
fect” word processor or
spreadsheet program, vou be-
gn to think that the manual
typewriter and one-arm-bandit
adding machine weren't so bad
after all
Assuming you've got vour
PC up and running, you soon

14

bemn to encounter problems
that the sales clerk and adver-
tising never mention. These
aren't necessarily bugs in the
machine. More often, thevre
external annoyances that al-
fect your computer’s perfor-
mance, or vour perfor-
mance o :
Computer.
Let's discuss vour
performance first. The
personal computer is a
product of late 20th-
century high technology
which unfortunately of-
ten finds a home in 19%th-
century work environ-
ments. With  rare
exceptions, most com-
puters get  plunked
down on desks or tables
designed for typewrit-
ers. The height of these '

—f

mg down on a
piece of paper,
but all wrong for the comput-
er's TV screen monitor, Not
only 15 the momtor situated
higher than a typewrter's
platen, but it's onented nearly
9 perpendicular to the view-
er. This forces you to crane
vour neck backward to read
the screen, mstead of mclining
your head comfortably down-
ard. The result is neckaches,
headaches and ultmately,
user fatigue,

Complicating this situation
15 the lighting scheme in most
offices and homes. Paper
could absorb much of the glare
from overhead lamps, Monitor
screens reflect it, with a ven-
geance. Even if the lamp isn't
shining directly on the maoni-
tar, the screen will pick up the
light reflected from your cloth-
g and bounce it right back to
your eyes. Evestrain is the
result, and all the maladies it n
tum engenders.

Short of buying special com-
puter furmiture, there isn't
much vou can do about the
tahle-height  and  neckache
problem except take pambkill-
ers. Such specialized furniture
can set you back as much as
the whole computer setup.
But for glare-nduced eye-
strain, there's an mexpensive
remedy. It's called a glare-
screen and it's found wherever
computers and accessories
are sold,

Typically, the plare screen
is made of a fine, nonreflective
transparent mesh. Its frame
attaches to your PC's monitor
with a Velcro-type adhesive.
The mesh prevents ambient
light from striking the momnitor
and reflecting, but permits the

W

surfaces is fine for look-

Touchpad dralns away static charges.

Uninterruptible power supply
runs computer during blackouts.

monitor’s display to reach your
eves. To some extent, the
mesh softens the flicker of the
seemingly stationary momtor
display. This is good, because
a monitor, after all, is a televi-
sion. You wouldn't watch TV
for eight straight hours each
day—at least not from a dis-
tance of 18 m. Une glare
screen that recently it the mar-
ket is Suncom’s GlareDown. It
comes in two sizes, at $20 and
$22, to fit all monitors.

Yet another computer-gen-
erated headache comes from
static electncity near the
workspace. Static, ke dust
and taxes, is unavoidable as
we pass through this life. It
wort't kill you, but it can blow a
chip in your computer or cause
its memory to go blank.

Static has many causes, the
chief of which are carpeting
and dry ar. You can't conve-
niently eliminate these, but
you can protect yvour comput-
er at the point of contact.
Some 18 months ago we ex-
plained how to make a static-
shunting device (Zapping
Static, page 62, Oct. '85),
Now you can buy one ready-
made for very little more. It's
called the Scooter Maodel
STP10 Anti-static Touch Pad,
from Ohm/Electronics. An ad-
hesive back secures the 3 x 4-
in. pad to any surface. A 10-ft.
wire ends in a clip you attach to
any ground. You touch the $13
pad before you touch your
computer to dramn away any
static you're carrying.

Perhaps the King Kong of
computer migraines strikes
when the power goes. You not

{Please fiiimi lo page 260

7
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Graduate School.

No one knows your GM car
better. No one. Mr. Goodwrench
has genuine GM parts designed
specifically for your GM car.
Including GM Goodwrench
Brake Shoes and Disc Pads.

Mr. GBodwrench is constantly
going back to school. Getting
advanced training at GM
Regional Training Centers
throughout the United States.
Taking courses in turbocharging,
ABS braking systems, electronic
instrumentation and all the latest

technology. So he knows how

your GM car is supposed to work.

And what to do if it doesn't.

The next time your GM car
needs repairs, take it to the
man who's factory-equipped
with the latest technology. ..
Mr. Goodwrench

CHEVROLET » PONTIAC » OLDSMOBILE » BUICK » CADILLAC » GMC TRUCKS

%1 o™ euaury I Ask for
N sepvice papts |[BELAITT=1010

GENUINE GM PARTS



With a notable excepbon,
most storms are shorl, Bat
inminutes, & tent that
lesks can spoll yourfun

Eureka! StormShield

Tenis keep you dry. Their
doubig-coated rafnproofing

prolects you everywhers waler

might enter—in roofs, awnings and
floors. And their flow-through ventilation
keeps you comionable:

Eurekal StormShield Tenis stand up in wind.
They've aven withstood Mt Everest's storms, S
abszorber design protects them where ordinary tents lear,
Choose frum 40 Eureka! StormShield Sizes and

2 *Ch.J ext. BOB for dealer locations. In Alaska or

And don't let a few minutes of waather spoil days of fun!

A,
-

hock-

Call
awali, call

Eureka! Tent

The StormShield

How B6E-PB, Binghamion NY 13002

ELECTRONICS (Confinued from page 441

only can't complete what vou're domg, but
it's likely you'll lose what you've already
completed. Remember, a computer's ran-
dom access memory (RAM) is volatile.
Anything you haven't filed onto magnetic
disc will be erased if the power fails,

To prevent this unhappy expenence, a
variety of manufacturers sell a device
called an uninterruptible power supply
(UPS). This is essentilly a battery that
patches into the computer's power sup-
ply. If the AC line current fails, the stored-
up juice in the UPS continues sending
electricity to the computer.

The capabilities of each UPS device
vary: Some supply power for hours while
others give you just enough time to save
the file you're working on and shut off the
computer in an orderly fashion.

Perhaps one of the smallest and most
versatile UPS devices available is called
Juice, from Orbic Controls of San Diego
(1-800-433-4221). It weighs 3 pounds and
smaps. onto the side of an Apple [IC
portable computer. If AC power fails, the
Juice carries on for two hours. It can also
be used as a 2-hour battery when AC's
not available, The %170 UPS can be
recharged through a car's cigaret lighter,
to save time when you're on the go. [twill
power the LCD display on an Apple 1IC,

o

but not the cathode-ray tube monitor
often used for home mstallations. Even
so, it should be reassuring to know the
computer itself maintains power. Right
now, Orbic doesn't offer versions of the
Juice for other computers, If that
changes, you'll read about it here.

Space pirates

Last month in this space (page 57), we
reported the drculation of llegal devices
that purport to defeat the VideoCipher 1
system used to scramble some satellite
TV programming. We also described the
penalties for manufacturing, selling, buy-
ing or using these devices—and the possi-
bility that some are nonfunctioning frauds,
and that others can be rendered useless
by the satellite TV programimers.

Now, word armves of legal action
agamst one alleged distributor of these
black boxes. General Instrument Corp.,
which owns the VideoCipher Il patents,
recently filed a cvil swit in federal court
against Picture Perfect Engineering of

The suit claims that PPE infringed on
VideoCipher copynights and violated the
Cable Communications Policy Act of
1984. That law prohibits the manufacture,
distribution, importation, sale or use of

products designed to receive encrypted
signals without authorization. You can
read “authorization” to mean pavment of a
fee to receive the programs,

General Instruments” suit seeks to pre-
vent the defendants from making or sell-
ing the “black boxes.” It also sedu-:
monetary damages. Though this is
first legal action taken against samlilie
pracy, General Instrument says it is
investigating other operations in order to
pursue additional suits.

News flash!

We're just back from the Consumer Elec-
tronics Show in Las Vegas with armloads
of news on new products, technical inno-
vations, and developments that will affect
the audio, video and communications
products you'll use in the future. Keep
vour eyes on the appropriate columns in
the issues ahead.

For the tme being, some of the high-
fights include: a “super” VHS wvideo re-
corder format with broadcast-quality res-
olution, a tiny 4mm video camcorder that
uses the same cassettes as the forth-
coming Digital Audio Tape system, DAT
itself (due here this year) larpe-screen
tube TVs and pocketable color LCD
models. P
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Learn robotics and
iIndustrial control as
you build this

]

New NRI home training prepares you|
for a rewarding 4:!ur::rnat.2rg in Ameﬁcggu '
newest high-technology field.

The wave of the future s here. Already, advanced robotic systems are producing
everything from precision electronic circuits to automobiles and glant locomotives.
By 1880, over 100,000 “smart” robots will be in use.

Over 25,000 New Jobs

Keeping this robot army running calls for well-trained technicians. . . people who
understand advanced systems and controls, By the end of the decade, conservative
estimates call for more than 25,000 new technical jobs. These are the kind of careers
that pay $25,000 to 35,000 a year right now. And as demand continues to grow,
salaries have no place to go but up!

Build Your Own Robot As You Train at Home

Now, you can (rain for an exciting, rewarding career in robotics and
industrial contral right at home (n your spare time. NRIL with 70 years of
experience in technology training, offers a new world of opportunity in one of
the most fscinating growth Nelds since the computer.

You need no experience, no special education. NRI starts you at the
beginning, takes you In easy-to-follow, bite-size lessons from basic electronics
right on through key subjects like instrumentation, digital and computer
controls, servomotors and feedback systems, fluidics, lasers, and
optoclectronics, And it's all reinforeed with practical, hands-on experience to
give you & priceless confidence as you build a programmable, mobile robot.
Program Arm and Body Movement, Even Speech

ed expecially for training, your robot duplicates all the key ele-
ments of industrial robotics. You learn to operate, program. service, and
trouhleshoot using the same techniques you'll use in the field. It's on-the-
Jjob training at home!

Butlding this exciting robot will take you bevond the state of the
art into the next generation of industrial robotics.

You'll learn how your completely self-powered robot inte

Fre«

o

with Its environ-

ment to sense Hght,

sound, and moikon.

You program it to travel
over & set course, avoid
obstacles using its sonar

ranging capahility, Program
in complex arm and body
movements using its special

teaching pendant. Build a

wireless remote cantrol device

demonstrating independent robot
control in hazardous environments.
You'll even learn to synthesize
speech using the top-mounted
hexadecimal keyboard.

Training to Build a Career On
NRI training uniguely incorporates
hands-on bullding experience to reinforee

your learning on a real-world basis. You get

professional instruments, including a digital
mudtimeter vou'll use in experiments and dem-
onstrations, use later in your work. And you get the
exclusive NRI Discovery Lab®, where you examine
and prove out theory from basic electrical concepts to
the most advanced solid-state digital electronics and
microprocessor lechnology. Devised by an experienced
team of engineers and educators, your experiments,
demonstrations, and equipment are carefully integrated
with 51 clear and conclse lessons (o give you complete
confidence as you progress. Step-by-siep. NRI takes you from
the beginning, through today, and into an amazing tomorrow.
Send for Free Catalog Now
Send for NRI's big free catalng describing Robotics and
Industrial Control plus over a dozen other high-technology
courses, You'll see all the equipment you get in detail, get complete
descriptions of every lesson. find out more about career
opportunities for trained techniclans. There's no cost or obligation. so
send today. Your action today could mean your future tomermow,

" o NR] V& scrooLs

mmm:ﬁﬂmlmm arm and
digit LCD readout, 51 fast-track traiming lesscos.

Education Center

“. 3939 Wisconsin Ave.
. [ | Washington, DC 20016

WE'LL GIVE YOU TOMORROW.

’ gj r‘ rall McGraw-Hill Continuing




Inside Detrot

BY JIM DUNNE

‘89 Fiero Bagged!

Pnntmc will give Fiero a complete redesign in less than two
years, fulfilimg the promise made when the revolutionary
sports model was introduced in 1985, New exterior lines are in
store all around, a major change made simple by Fiero's bali-
on plastic body panels.

Unlike most other cars, which have welded-on body panels,
Fiero's are attached by bolts or clips. To change styling, you
simply take off one panel and bolt on another. When Fiero was

MNext generation Fiero
will feature all-new body-
work, not nose jobs of the past.

mtroduced, Pontiac designers pledged to use this technigue to
change the design of the car more often than the customary 6-
or B-yvear cycles that steel-body cars follow.

The changes planned for 1989 are the result of that pledge.
What vou will see is a huskier-looking body, one with more
rounded lines. The bumper assembly m front will have a
massive appearance, Pop-up headlights will be kept, but their
lids are shaped differently. Outside door handles are similar to
those on the Beretta, moved up to the B-pillar.

A more rounded shape at the rear will be formed by a large
plastic panel that serves as bumper, fender, modesty panel
and backup light housing,

e

Olds Incas

Olds bought this concept car §

from Ital Design in [taly, then
gave it Olds badges, and in-
stalled an advanced Quad
Four engine inside. The car
features a 2-dour body design
with a
twists, The front doors are
attached to the wmndshield.

couple of special |

Oldsmobile Incas Show car by Ital Design features radical doors.

When the driver steps in, the
whole front of the passenger
compartment  opens  up
—windshield, side glass and
door openings—all in one
piece. Rear-seat passengers
get i through a clamshell
door on the nght side.

Olds claims that the Incas
is a mid-engine 4-seater de-
signed to contnbute fresh

ideas for its cars of the
future. But don't look
for that windshield to
show up on a produc-
tion car. The nside of
the car will get soaked in a
rainstorm if the front roof is

“Tu=ed and the mtenor ex-

posed.
Tempo/Topaz
freshening

For ‘88 Tempo/Topaz gets
some  major  freshening
changes. The grille, head-
lights and bumper alter the
front end, though the

changes are not major ones.
Rooflines on the 4-door are
new too, with a tuck-in at the
rear of the roof that alters the

quarter window there and
makes the trunk look longer.
The changes follow Ford's
aero-styvling direction, but
produce less of the “melted
candy bar look™ than some
other new Fords.

Stop!
You people down at GM's
Moraine Assembly plant have
made vour point. | agree you
make the best quality car or
truck put out by GM. Your 5-
10} and 5-15 pickups are the
class of the company. Now
will you please stop sending
me letters that remind me
how wrong 1 was in naming
the Corvette and Fiero GM's |
top quality vehicles m my
October column (page 28)7
Mea culpa. Your stack of
letters pomting out my mis-
take keeps growmng. |
stopped counting when | got
to 60 pages. All your signa-
tures have to run well over
1200 in number. But I'm not
surpnsed that trucks are the
best bwlt vehicles coming out
(Plense turn to page §2)

—

Lido letdown

Call it the Chrysler Turbo
Convertible by Maserati. Af-
ter all the speculation about
what to name Chrysler’s new
2-zeat convertble, the com-
pany chose something that
probably came out of a com-
mittee meeting,. No drama.
Mo punch. Just a straight,
descriptive label. Even Impe-
ral, one of the real name

40

andidates, would have been
better. Surely, a car that
costs $25,000-plus deserves
more than this. But we
shouldn’t protest too much.
Another candidate was Lido
—Lee lacocca’s real first

That didnt make it
either, so there's something
to be thankful for. The last
car named after an auto exec-
utive was the Edsel.

A strained look at the pleasantly restyled 1988 TempoTopaz
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The Duke -

-

inspired by the 1939 Jaguar S5-100k

The V-8 powered Sebring 5000 -

S w——— &

The Saxon - 1962 Austin-Healey reproduction.

rally Austin-Healey reproduction.

Why Is Building Your Own Classic

Roadster So Much Fun?

project for the whole family, you

I f you're looking for an exciting

offers a ten-day money back quality
guarantee,

can't beat the satisfaction that comes

from building your own Classic Roadster.
Our kits provide tremendous learning

experiences as well as beautifully
finished automobiles. Your
friends and neighbors will be
amazed at your handiwork.

Easiest To Build Kii Cars

On The Market

We put a lot of effort into our
kits, so you won't have to. We've
spent more on research and
development than anyone else in
the industry. Our design staff has
over 100 years cumulative
experience.

With our kits, you'll do no
fiberglassing or painting. It's all
done for you before your kit
leaves our factory. And it’s done
s0 well that Classic Roadsters

One Of The Most Respected
Names In The Business
Don't take our word about our

quality, listen to the experis:

“The Sebring's construction and fit
are typical of Classic Roadsters’
standards. In a word — great."’

Petersen’s Kit Car,

“Its combination

of big car comfort, elegant styling and

For details, call toll-free

1-800-437-4342

Please send me complete details on the Classic

Collection. Enclosed is $3. [ am most imterested in:

Easy-to-assemble Kit [ Factory-Built Auto

.
[ Prafit opportunity informaiion (82 additional)

State Zip

y Phone ()

Evrrm:g Phone ()

(Coupon muxt be complered o process information request)

|
[
| G
[
|
[
I Address
|
|
|
|
|
|
|

1617 Main Ave., Fargo, ND 58103

Classic Roadsters, Lid.

SV [ -

solid engineering may make the
Duike a new industry er:darﬂ for
medium-priced replicas. "' The
Superm.lafag of Kit Cars.

. part of a handful of manu-
ﬁ:lcmren who are changing the
face of the kit car indusiry."’

Hi Performance Cars.

Give Us A Call

Thousands have already
discovered the satisfaction that
comes from building your own
automobile. You can too! To
get started, or for more informa-
tion, call us toll-free today. If
you prefer to write, use the
convenient Coupon.



jans

of P  Only $1.50
From a tool box 1o a hovercrafl, an cebaox
cabinet to a siorage Darn, our catalog has
plans for you. Pick from workshop items,
models, furniture, outdoor sheds and toys
You can also select books on auto repair
boating, even the miiitary. Choose a video
trom This Cid House and more, 100

Send for your catalog today and see whal
you can build

TO ORDER Send your name and address
with check or money order to: Popular
Mechanics, Box 1014, Radio City Station,
Mew York, NY 10101,

Popular Mechancs & a pubhcation of Hearst
Magarmnes, a Division of the Hears! Corporation
011886 The Hearst Corporaticn. All rights rasaryed

Portable Ironing Center— Unscrews from
fhe wall to move whan you da. Plans feature a
receptacle for the iron, a fluorescent light
and storage space for all materials. The iron-
ing board folds up behind louvered doors
(PA-1005—55.95)

Roll Top Desk—MNostaigia bufts will espe-
cially appreciate the always popular rall iop
dask for both home and office: it's an antique
cherished by many. Make one yourself in fing
cherry and take pride in this charming heir-
loom. You build it as two separale unils, a
base and a roll top. (PA-1736—%595)

Save Time! Save Money!
Mill Supply Sells Over
1.000 Different Top Quality

STEEL
REPLACEMENT

PANELS

To Repair Rusi or Collision Damage
an Many American Cars, Pick-up
Trucks and Vans and Mos! Imports

".Ir-!!n 'Chﬂ'r l'.'Il-I¢ P

ke 210%

r1-a'. nw an

40."

by S ?i-lluu Agolin !.Htrm'k
ﬂ =
Fear W At

Nal:nnwlde Toli-Fres 1-B00-321-1THZ

Ohio Call (216) 241-5072
Mill Supply Dapt. B 704

3241 Supanor Avanue - Cleveiand

&=

O 44114

42

BANKS
TURBO POWER
Flattens Out Those Hills

BANKS DIESEL TURBO SYSTEMS

FORD 6.9L TURBO

GM 6.2L TURBO ALSO AVAILABLE

® EMISSIONS LEGAL IN ALL 50 STATES
» UP TO 50% MORE HORSEPOWER

» EXCELLENT HIGH ALTITUDE POWER
o DEALERS NATIONWIDE

= YOUR POWER SOURCE “SINCE 1958

banlss.

Gale Banks Engineering
546 Duggan Avenue, Dept. 650
Arusa Ca. 51702 (B18) 969-9605

& W7 GALE BANRE DWGINDERING

INSIDE DETROIT

{Canetinwed Frome poge jo)

of U.5. plants. Ever since | started
testing vehicles 20 years ago, ['ve been
convinced of that. U, S. pickups—inchud-
ing Ford, Dodge and AMC types—are
world class when it comes to quality.
Now, if only you can spread your skills
to the automobile factories at GM. . .

Justy
The name doesn't mean anything specif-
ic. “We bked it because it's -..imple and
sounds right for our small car,” says
Tom Gibson, Subaru president. The
tiny 2-door hatchback model 15 aimed at
the Yugo-Hyundai market, and priced
about as low as you can get a Japanese
car nowadays—$85495 for the hase DL
model. Add $700 and you can get the
(L., which is equipped with convenience
and comfort extras like mtermittent wip-
ers, bumper guards, split rear folding
seats, tachometer and high-line trim.
Subaru expects that buyers will be
“entry level” people in the 256- to 30-
vear-old group who are getting a new
car for the first time on a limited meome,
Or, multiple-car famiies who need a
runabout. Notable design features of the
Justy include a 3-cylinder, 9-valve en-
gine, S-speed transmission, wvariable-
rate steering and 4-wheel independent
suspension. Its tny engine is a mere 12
in. long, but puts out an adequate 66 hp,
From bumper to bumper, Justy is only
139 in. long.

Stretch Caddy

A change in the basic body of the
Cadillac deVille will lengthen the 4-door
by 6 in. Three inches will be added to the
wheelbase, and the rear overhang will
be stretched out another 3 in, Insiders
call the new deVille the “C-Plus” car,
referring to the “C" code designation of
the basic body that is shared with Olds
98 and Buick Electra. The "Plus” refers
to the added half foot. The big Olds and
Buicks will get a 3-in. longer trunk, but
no change in wheelbase, As a final part
of the rearrangement, the 98 and Elec-
tra will drop the 2-door version of the C-
body and sell only the 4-door,

Cadillacs in Japan

About 300 Cadillacs are sold m Japan
each vear, mostly purchased by compa-
nies. The price runs about $50, 000 for a
deVille sedan, the most popular model.
Sevilles, which would cost $70, 000, are
not imported because of the price and
the small size of the vehicle.

The Japanese importer says that [-
body cars, the rear-drive Broughams,
have to be repainted in Japan to bring the
finish up to luxury car standards there,
“(therwise, we only make minor modi-
fications, like parking and turning lamp
placement to meet Japanese laws.” M
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Radio Shack-The Technology Store’
EVERYTHING FOR DO-IT-YOURSELFERS AND HOBBYISTS

Micro-Size X/K Radar Detector

FAST™ Processor
Reduces False Alarms

The Micronta Road Patrol XK* is
a palm-sized performance-
?mnll GaAs Schottky-barrier

nt end and dual-suparhet de-
sign provide aslonishing sensi-
Tivity. S-BEamte X and K band
warning LEDs and tones pulse
faster or shower, indicating rela-
five distance to radar. 12VDC
neg. grnd. #22-1617

Ratiar dedecices nod sold whare peohibied. Lise may be meguiated by StEin o local law

With Carrybng Case, 2 Power Cords,
Visor m?ﬂq-ﬂuum Hardware

UHF/VHF Portable Scanner

99%s

2 Antennas—Telescoping Type
Fnr Optimum Range and

ucky" for Short Range

Take the “action™ alun?. Automatically
scans four channels on four bands— 30-
50 MHz VHF-Lo, 144-174 MHz VHF-Hi,
450-470 MHz UHF-Lo and 470-512 MHz
UHF-Hi. Buil4n scan delay catches all
responsas. Individual-channel lockout ]
switches let you temporarily skip un- : Lt
wanted channels. Squelch far l—" sl
noisa-frea monitoring. Built-in il
spoakar, #20-107 I TIP A
Molhis pea of sEanfmm mly o wnlawiul o regere 8 it
ml;;mk wiih lecad sulhonoes. Crysials and bai-

Low As $20
Per Month«

LCD Benchtop Digital Multimeter

99+
s

Low As $20
el

Per Month +
Battarias sxira

s Convenient
Pushbutton
Operation

= Transistor
Analyzer

Price breakthrough! Compare with meters costing several times
more, LCD bargraph display makes l:hanging values easier 1o
follow, Maximum/minimum of a changing Input can be stored in
memory and recalled to the display. Fully autoranging function with
manual override. A spacial h,, Iun::tmn to measure ransistor gain.
Measures AC and DC current 10 10 amps. Data Hold, continuity
checker, full auto-polarity, fused/overioad protecied. Add it to your
bench today. #22-195

Wireless Remote Control System

Hﬂllr Entlr a Dark House Again _
I
- L
s |
o =
AR,
Use with Hun n me 5 4
e i
lem unl'ﬂﬂ ,2,,.« f?
Transmitter requires battery.
——

All Plug’'n Power products are UL listed AC

Turn lights and appliances onfoff from your driveway. Comes with
one receiver module rated at 15 amp resistive, 500 watts. Controls
up to 3 more optional modules (below). #61-2675

Appliance Module. 2-prong plug. #61-2681, 12,85

Universal Appliance Module. 3-prong plug. #61-2684, 13.95
Lamp Module. On/olf control. #61-2682, 12.95

Wall Switch. With pushbutton override, #61-2683, 12.95

Burglar and Fire Alarm Center

Low as 520
Per Month «

6 Alarm
Systems
In One

}DE whole-house, round-the-clock security with this low-priced
HOUSE® panmntan’bnlanur alarm system. Sophisticated yel
easy to install, the center featuras four independently ocperated
burglar alarm loops, an Lndegandant fire alarm loop and a tam
protection loop. UL listed AC. Backup batteries extra. #49-4

Your Radio Shack Technology Stores have thousands of ltems II'I-I::'::IHI!I:MII' electronic parts,
solderin
phone sccessories, wire and cable, batteries and hundreds of other hard-to-

« CitiLing® mvolving credit from Calibank. Aciuad payment may vary dapending on balance,

security accessories, antennas, “how to” books, tubes, hobb

m ()

Alarm Center Accessories
@) AR

=~ og W |

—
(1) Four-Channel Emergency Phone Dialer With Wireless Re-
mote. Auto-dials up o 12 presalacted numbers.
#43-432
(2) Alarm System Smoke Sensor. #49-481
(3) Passive Infrared Sensor. Detacts intruder's body heat in area
202 35 ft. With LED walk-tam and Iampor swlich

#48-530 ...... 69.95
" Send for Our FREE 1887 Catalog ]
| Mail to Radio Shack, rimant B7-A-228, ]
| 300 Orva Tandy Center, Fort Warih, TX 76102 |
|  MNaME |
| stReer |
|l_ CITY STATE J

Radie .I'llaelt

A DIVISION OF TANDY CORPORATION
Prices apply al partcipazing Fadio Shack siores and deaters

pmnnt tele-
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he Thermos is more
than a gas barbecue
grill. It's an outdoor cooking
center. Mounted on a rolling
redwood cart with fold-up ex-
tensions, its two front doors
conceal the storage space for
a 20-pound LP fuel tank, with
room to spare for cooking
utensils and supplies.
The 140-pound grill has a
2-piece, 452-sq.-in. cast-iron
cooling surface, porcelain-

Outdoor Cooking Center

The Thermaos gas grill s mounted on a moblle redwood cart that has
plenty of storage space for cooking utenslls and accessories.

ized so it can be cleaned in a
dishwasher.

Features include a 21-sq.-
in. warming rack above the
cooking surface, a heat-tem-
pered glass viewing window,
fuel gauge and a cooking tim-
er. The tank provides 25 to
30 hours of cooking.

It's about $400 at depart-
ment stores and home cen-
ters. Write Thermos, Route
75, Freeport, IL 61032,

Smart sprinkler
Unlike most impulse sprin-
klers, which are limited to
spraying in a circular area,
the programmable Pattemn-
master ($25) can water al-
maost any shape lawn or gar-
den, its maker claims.
Simply adjust pins in the
detachable memory disc so it
sprays a pattern that matches
the lawn's shape. No water is
wasted fallmg on dnveways,
patios, decks or walks. [t can
reach from 16 to 43 ft. m an
arc ranging from 307 to 360°,
An extra memory disc 15
part of an expansion kit that
sells for approximately $5. It
allows the polymer plastic
sprinkler to be moved to a

new location without being
reprogrammed.

The Patternmaster i1s sold
at hardware and lawn and
garden stores. For further
details and more information,
write Gilmour Group, 332
West Broadway, Suite 815,
Lowsville, KY 40202,

Program the sprinkler so that its spray pattern matches the lawn's
shape. It waters the |[awn and not the patio or driveway.

Concrete

stain remover
FADE is formulated to re-
move oil stains from concrete
driveways, patios or garage
floors. Its maker claims that
it almost completely removes
recent stains and greatly re-
duces stains that have accu-
mulated over 25 or 30 vears.

To use FADE, pour the
liquid on the stain and let it
soak into the concrete. Usea
broom to mix the solution
thoroughly with the cil. Com-
plete the cleanup by hosing
down the area with water.
FADE emulsifies with water
and is rinsed away.

The product is intended for

et It soak to penetrate the concrete,

To use FADE, just pour it on an oil stain and On stubborn stains, use a stiff broom to
thoroughly mix the cdeaner with the oil.

use on concrete and nonpe-
troleum-based surfaces only.
It's sold at hardware stores,
home centers and directly
from Sakrete, Box 17087, 5t.
Bermard, Cmcinnat, OH
45217. One gallon covers
1000 sq. ft. and costs $9.95
postpaid; $10.95 west of the
Rocky Mountains, 2

To complete the cleanup, just rinse the stain
thoroughly with a constant stream of water,
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~GUTS/GRIT
SURVIVE.

THE NEW PRESTOLITE CENTURA BATTERY .

TRUST YOUR INSTINCTS AND GET TOUGH.

Demand the toughest Prestolite battery ever

made—ihe new, rugged Centura.

Centura’s got the guts to get you started when the

rest of the world stays in bed. Up to 650 cold cranking
amps to knock even sub-zero starting problems out cold.

Centura’s got the instincts to survive when ordinary
hatteries die. Its high tech design and rugged construction
combine to fame heal, cold, vibration, and water l055—

all those things that “wimp out” regular batteries.
Centura’s even got a tough, fold down carrying handle

that doesn't go limp when you pick it up. And fwo
pairs of terminals, fop and side mount, for vehicle

interchangeability and to make jump starting your buddy
a breeze

Centura’s got grit. A mu?n. 12-month full repfacement
warranly with real guts. The "other gquys” wimp out
after only 90 days.

And only Centura's got the toughest name in balteries
behind it. Prestolite. For over 50 years our batferies have
survived their share of jungles in cars, trucks, even fanks!
So whatever you're driving, domestic or import, off-road
or stop-and-go, your car deserves better than a
“civifian"" battery.

Go for the guis and grit. Go for Centura.

:.? GENERAL BATTERY CORPORATION

5 Hoacira

N a2
gy

Pl

prestolite

CENTLIM 3.

“Survival of the Fittest”
PREMIUM BATTERY




NEW/AUTO

No Slippin’ And Slidin’

Lego-like pegs and rods keep stuff from rolling around your trunk,

Tldy'-'l'ruuk Mat kit con-
aists of a black plastic
maat covered with Yp-in. pegs

Holders 4 in. high snap onto
the pegs to Keep cargo in

place. Each 514.95 kit con-
tns 3.8 sq. it of mat and six
holders. [t's from Tidyv-Trunk
Mat, PO, Box 217, Merri-
mac, A 01860,

A small vise

The mnature versions
shown below of the famous
Vise-Grip locking pliers are
onlv 4 in. long. These tiny
tools are great for precsion

Bits with grip

Ant-Cam-Out  Phillips  bits
have little teeth that help hold
the hits in  Phillips-head
screw slots so they won't slip
out. The $1.75 set of three
magnetic hits fits into a 96, 14
handle or §7. 70 Hollow Han
dle with bit storage space
Allen, Torx and straght bits
are also avatlable, The bits
are from Brownell's Inc
Route 2, Box 1, Montezuma
IA 50171

“Dimension 4 minl Vise-Grips
have bullt-in wire cutters.

apphcations or working m
tight spaces where standard-
size Vise-Orips won't fit. The
long-nose model sells for
$10.40 and the curved-jaw
| | model costs 38.75 at tool and
hardware stores
[hey're manufactured by
Petersen Mfg. Co. Inc
DeWitt, NE 68341,

Teeth keep Phillips bits from
riding out. chewing up screws.
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Foiled for good

Car Radwy/Cassette Lock is a
cassette-shaped  Jock  that
prevents unauthonzed use of
vour tape deck. Unless vou
have the key, 1t can't be re
maved without damagng the
deck, making it worthless to
thieves. Reflectors make it
visihle at might. It's $24.95
from Top Sound Internation-
al, 37-54 East LaSalle, Colo-

rado Springs, CO SO09,

H costs .'!‘\l.-'é--": L -'E'.'.r.:|||. lf:;r'||l'f'H[

Car Radio/Cassette Lock makes
car radios worthless to thieves.

Eeg

Take the wheel, Staniey.
I already did, Ollle.

Something
missing?

Line way o l.l':';.' a crook
from wheehng off in your car
15 to take the wheel with vou
Vehicle Securnity Svstem al-
lows vou to unlock and re

move the steerng wheel, It

ing on wheel selected, from
Grant Products, 700 Allen
Ave., Glendale, CA 91201

If you can’'t beat ‘'em, fool ‘'em

Need a burglar alarm for vour
car, but reluctant to pay the
price for a really good one?
Stop Thiel attaches to the
dashboard «of yvour car with
Velero, and blinks it's little

thing, but the wea 15 that
thieves will see it and look for
easier pickings before they
mp off yYour cor It runs for
mianths AA batteries
atop Thiel costs $49.95 plus

on Lwo

postage: Wallinn Industries,
!'ll i'.-\l|-l|||"| _|1']fl'| S |'.||".':I!..
Culver City, CA 90230,

red LED lamp just like a real
burglar alarm system. Stop

Thief doesn't really oo any-

Stop Thief attaches to your car's dashboard with Veloro, it looks like
a real auto burglar atarm, but is a fraction of the cost.

_—
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It stormed onto the American perfor-
mance scene. The Thunderhird Turbo
Coupe, moved by a sophisticated four-
cylinder turbocharged engine thats as

powerful as a V-8. And the lightning
behind its high-rewving thunder:
Motorcraft extended-tip spark plugs.
Their nickel-chromium-alloy
electrodes are designed to cope

Motorcraft frbm Ford

EXCEEDS THE NEED




BY NORMAN
MAYERSOHN

[ there's any motorsport

that 125-hp superhikes are
ideally suited to, it's drag rac-
mg. A Porsche might go
around corners with less dra-
ma, and a Lamborghin might
prevail m a contest of top
speed, but there simply isn’t
a streetable vehicle in the
| world that can  outsprint

19877s fastest motorcycles in
a U-to-60 runoff—under 2.5
seconds  for  the guickest
showroom stock models!

An  ncreasingly  profes-
siomal attitode in sanctioned
motorevele drag racing is
building a higger-than-ever
following this season, and
spectators are being treated
to the closest competition
ever. Factory support for
racers like Suzuki-backed
Terry Vance is elevating the
qualty of competition, too,
To best promote the perfor-
mance image of sponsors,
Vance and partner Byron
Hines race a G51150 model
in the Pro Stock category.
Factory-look bodywork that

¥

Wheelie bar keeps front wheel on pavement for 162-mph sprints,

fans can easily relate to
makes Pro Stock the class of
choice as a manufacturer's
showcease. 1ts growing popu-
larity prompted the National
Hot Rod Assn. (NHRA) to
add this crowd-pleasing com-
petition to a number of its car
races, mcludng the presti-
pous Labor Dav Indy Nation-
als and the season-ending
World Finals.

(M course, Terry Vance's
Pro Stock Suzuki 15 no more

like a showrnom sample than |

Dale Earnhardt's NASCAR
Monte Carlo is like the Chevy

in vour drivewsy. For start- |

ers, it will cover the quarter-
mile in 8.1 seconds from a
standing start, running out
the far end of the timing lights
at 162 mph. The dohc 16-
valve Four has been bored to
1260-¢cc by Hines, the me-
chamcal maestro of the team,
and fitted with a cylinder
block and cams designed n
the Vance and Hines shop.
Wound out to the 11, O{)-rpm
power peak, it makes 220 hp.

Visually, the Vance and
Hines Suzuki shows the
spectators a believable pro-
file.
base of the chassis, bullt by
Sandy Kosman's San Francis-
co frame shop, 15 not appar-
ent, thanks mostly to the long
wheelie bar extendmg from
the suspension swing arm.
This keeps the front wheel
from bumping the sky while
Vance concentrates on leav-
ing the line and pushing the
buttons for the pneumatic
gearshift selector.  Light-
weight wheels and fberglass
body pieces allow the Suzuki
to hit the starting lme at 612

| pounds with Vance aboard.

The combination of Ter-
ry's skillful riding and Byron's
masterful tuning has brought
two World Championships
and 22 National Event wins to
the Vance and Hines combi-
nation in NHRA competition.
But even more important
than what they've reaped
from their racing successes is
what thev've brought to the
sport. Their chosen vocation
could well be a public rela-
tions man's nightmare, given
the outlaw image of motorcy-

| chng and the backsireet con-

notations of drag racing—a
most unholy marmiage in the
eves of the unknowing, But
with ideally clean-cut ap-
proaches to their racing,
they've become the spurt’s
unequaled image leaders,
Solid backup—in the form of
Suzuki advertising campaigms

Vance's many fans seek out
their hero for signed posters.

The stretched wheel- §
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Crew chiel Byron Hines devel-
ops the 220-hp Suzuki Fours.

and product endorsements
on the arder of Vance-replica
Bell helmets—have made the
duo racing pop stars. Take a
look at the crowds flocking to
the Vance and Hines Racing
trailer for a signed poster for
proof of this. No wonder Su-
zuki has seen the wisdom in
retaming  these  successful
spokesmen for nearly 10
Vedrs now.

Not surprisingly, VYance
and Hmes have been able to
convert their racing success-
£s into business secunty as
well. First it was a line of
VHE high-performance ex-
haust systems, then a lme of
engine components, |later |
complete  competition  en-
gines, which helped to revive
the Pro Stock category by
making all the latest technol-
ogy available to anvone with
10,000 in hand.

Now they've tumed to
franchising retail locations
that both sell products and
provide high-quality repair
and installation services.
Cautiously, they've dabbled
in road racing, too, though in
this arena they are up against
enormous factory  expendi-
tures. As the saymg m the
pits goes, Honda has an un-
limited budget, and always
exceeds it

The $22,000 it costs o
build a top-qualifying Pro
Stock motorcycle is a bar-
gain, compared to the costs
of other forms of racing at
this level of professionalism. |
With high-profile teams like
Vance and Hines leading the
way, and many others hard




on their heels, Pro Stock bikes are vet
another form of motorsport that bears
close watching as it grows in stature.

Transfer of power
As mind-clearing and body-toning as a
bicycle ride might be, there are still
some mechanical gremlins able to turn a
fine day's nde mto a greasy-fingered
maintenance drll. Chain-drive systems
are the time-honored method of carry-
ing the pedal crank’s motion to the rear
wheel, but for all their simplicity, they
are somewhat long in the tooth.

Bridgestone, Japan's No. 1 bicycle
manufacturer, already has done its part
to unchain bicyclists with the belt-drive
Picnica model, a 1-step collapsible for
urbanites. Now Bridgestone’s gone one
better, building a self-adjusting tension
mechanism into the new Beltrex. Unlike
the belt-drive motorcycles, which can
slide the rear wheel back to keep the
belt taut, the Beltrex uses a floating
pulley that's cogped to the drive gear,
Tension on the pedal cranks drives the
floating pulley forward, taking up belt
slack and preventing tooth slippage. The
belt, reinforced with Kevlar, ought to
last 10 years.

An even more significant drve sys-
tem from Bridgestone, the stepless
transmission, has made it to a prototype
bicycle at last. Undergoing refinement
for the last two years, the infinite range
of gear ratios available in this transmis-
sion has the same wealth of advantages
offered by the continuously wvariable
transmissions (CVTs) under develop-
ment by all major carmakers.

As installed in the Spider prototype
bike now making the show circuit
rounds, the stepless transmission 15
entirely contained in the rear wheel hub,
The design originally used planetary
gear sets; the latest version that Bnd-
gestone has displayed uses an eccentric
and ratchet mechanism, steplessly
changing ratios by varying the angle of
the engaging pawl.

The advantages are many: You'll nev-
er miss a shift or be out of gear, the
chain never goes slack, the mechanism
is entirely internal and it is claimed to be
stronger and more durable than a derail-
leur system.

Beltrex drive uses floating pulley.
POPULAR MECHANICS & APRIL 1987

Wie took thi pictum on Mule Agpeecaton Cay rght hese in Lnchiburg, Tennevses

A TENNESSEE MULE is a lot like a Tennessee
whiskey-maker: Good, and stubborn.

For seven generations in Jack Daniel's Hollow

we ve refused to budge from a whiskey-making
method called charcoal mellowing. That's where
every drop of just-made Jack Daniel’s is seeped
through tightly packed charcoal before
aging. And nothing (not even aging)
makes it more mellow. So when
folks call us ornery and mule-like,
we're quick to agree. You see, if we
hadn't been so stubborn all these
years, our whiskey wouldn't be

so smooth.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Tennesses Whiskey=80-90 Proof«Distilled and Boltled by lack Daniel Distillery
Lem Matlow, Proprigtar, Route 1, Lynchburg (Pop. 361), Tennesses 37352



Car Clinic

Despite attempts by sev-
eral brake shops to get
rid of a squeal and pedal shud-
der when [ apply the brakes
of my 1985 Honda Prelude 5i,
the trouble continues, New
pads have been installed and
all four discs have been re-
moved and refinished.

What has to be done to
make this otherwise fine
automobile perfect?

KEVIM EICHENBALUM
HUNTSVILLE, AL

Prelude Si 4-wheel  disc

are  handled, noisze and
shndder will never go away,
The two condilions are un-
related. Therefore, oo re-
iy procedires arve needed:
(1) discs have to get special

shudder; (2) a new pod kit
o get vid af the brake noise
has to be installed. That kit
crn be ordered using Honda
Conitrol No. 2451474.

Let’s discuss the discs

be refinished on the car us-

o or Kwik-Way disc grind-
er. The provedure has to be
done precisely. For evam-
| ple, if the Honda broke dise
grinder is used, discs must
get o I7-minute-long rowgh
cufting and a J-minute-
long final coatting. [f the rear

discs are to be refinished, |

| they shouwld be taken off the
car and pul on o conven-
tiomad dise brake lothe,

The minimaum thickness
variation for both the front
and rear dises, as given in

| the service specifications,

brake system in the same |
way the brakes of other cars |

first. The front discs must |

Special Treatment

has to be maintained. [f the |

If a brake shop breats the I

handling to eliminate the |

ing a portable Honda, Snap- |

safety limit of any one disc
is erceeded, not only that
iise, but its male on the
other side, showld be re-
Maced.  Otherwise, wvibra-
tiom wrill eomtinue,

As for that squeal, the new
padds and shims in the kit [
mentioned showld take core
af it, but it's essential that
pids and shims get freated
with a product ealled Moly-
kate M7T before they're in-
stodled, Molykote should be
smeared on the backs and
ends of pads and on both
sides of each shim.

Finalty, whoever is re-
pairing your Prelude’s disc
brake system should use a
torpue wrench to tighten Ly

Eiﬂw

Up to his neck

in trouble
Most of us probably never give it
a sacond thought, but failure 1o
remove loose material from the
neck of those plastic ol contain-
ars bafore sticking the nack into
the oil fill hole could be dangar-
ous 10 your engine’'s health. Lis-
len to the experience of Ed
Moore of Lancaster, California:
“The neck of the Pennzoil
plastic bottle forms a very snug
fit in the oil fil hole of my 1984
Olds Deita B8 S-liter V8. While
removing an empty bottle from
the hole recently, the tight fit
caused the loose bottle cap plas-
tic lock ring around the neck to
snag, pull off and fall into the fill
hota. Luckily, the ring lodged

nuts B0 fL-ib If a power
impaet tool is used, disc
dimage may resull, which
| could put you right back
where you are now,

Lip service

| Was | surprised to learn that
my 1985 Ford Escort was
performing badly because oil
was getting nto the distnbu-
tor through a worn seal in the
base of the distributor! [ re-

| ceived an even greater shock

when my dealer told me I'd
have to replace the distribu-
tor at a cost of $137, plus
another $50 for labor. All for
a 25-cent =eal! I'm sure
there's a better way.

Isn't there?

MICHAEL ROSSI
EAU CLAIRE. Wi

There is. To repair a worn
25-cent lip seal—that's what
its  colled—advise  your
dealer yow have it om gomd
authority (Technical Ser-
vice Bulletin [ TSB| 85-89-310),

fo be eract) that only the
distritrutor base, which con-

| fains the seal, has to be re-

Maced. This simple replace-

[ ment will cost 322 plus

fabar. You may get some lip

Sfromm the dealer about this
part not being available, but
insist that he try. The part
number he showld wse is
EIFZ-121360-A

partway down the hole
and | was able to retriava
it with mechanical fin
gers.”

This means that belore
you stick the neck of an oil
container into your en-
gine, make sure there's
nothing attached o that
neck thal can break loosa
and fall inside, This goes for
locking nngs and peces of
aluminum foil that manutac-
turers use to seal the openings
of oil bottles, Furthermore, be-
fore putting a funnel into the oil fill
hole, wipe it off with a rag. Din
and foreign particles transferrad
from the end of a funnel to the
interior of an engine aren't axact-
ly enging “health foods.”

Pass the crow

I saidd something last month
in my answer to Don McFa-
chern's question aboud the
cruise control in his 1983
Buick LeSabre Limited
(page 28) the! want to put
right. He ashed why the
eruise comtrol o ill engage as
il should at all 1imes except
when the windshield wipers
are going. I explained that, |
s the windshield wipers
sweep back and forth, the
arm linkoge is  probably
siviking the cruise conbrol
gervo  wire  harmess  aned
causing a short thal keeps |
the cruise control from en-
guging. Well, gang, that |
coudd happen if Don's car
were @ Regal, bt not with a
LeSabre, The LeSabre wiper
linkage is in the cowl ple-
num, nowhere near the wire
harmess. More likely, the
reason for the odd way in
which his cruise control
acts i85 a fowlty Woo-in-one
mudtipurpose on-off swiich
that condrols both the cruise
comdrol and wipers. [f the
stivitch isn't bad, then the
wiring harness from the
switch to the wiper maotor
and cruise condrol servo has
a short. To find the short,
the steering column will
probably have to be opened.
(Please furn to page 53) |
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MICHELIN INTRODUCES
THE XC ALLTERRAIN TIRE.
FOR PEOPLE WHO CAN'T
ON THE ROAD.

Get off the beaten path and it's

|
-’ hard to beat Michelin, The XC Al
3 Terrain has a beely block
| shoulder and high-traction,
selt-cleaning tread lugs. And unlike
others, it wears evenly ond
prevents premature wearout,

Some oll terrain tires are all
compromise: good on road, but
not good off road. The
Michelin XC All Terrain is one tire
engineered for both,

On road: Our unigue tread
design solves the driveability
problem called “chatter.” The ride
is comfortable and quiet.

Off road: it doesn't go wild in the

wilds. It hondles responsively ond
controllably in oll weather con- A Michelin goes where other tires
{iihﬂllﬂls. Ar'ld bECDuﬁe l-rl'.‘l a M'f:l"lElir”l, fggr to tread. t's rDUgh. with an
it will not only take Yvou fo 1he Dnri.ci""p cempaundl ﬂnd Derfgfms
ﬂL."lbﬂ':.k. It Wll brll"'lg ‘r"ﬂIJ blfl':k. as Gggresmvel}f as it ID’:F'L:S.




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

-
- " ) . . . a1
£ 108N AEYNOLDS r:?mcnm";‘l . - - : mady! | 7. 131", 0.8 mg. nic 2 -z
. - -




CAR CLINIC
{Continged from poge 50)

Dry try
I lucked out and was able to buy a used
but sharp-looking low-nuleage 1986
Oldsmobile Delta 88. It has only one
flaw—the taillight lenses keep getting
coated with maoisture. An Olds dealer
says the assemblies are defective and
new ones should be installed. | find this
hard to believe. Is there no inexpensive
solution? DENNIS CHESNUTT
SAN DIEGO, CA

New assemblies have holes drilled into
them o allow ventilation, which pre-
venls the formation of condensation.
So why not just drill holes into the
assemblies now on your car? Remove
the two toillight firtures and ploce
them face doun on a workbench,

Using a ¥ tn. bit, drill two holes
inta the base af the fivture. Center each
hole between the sides of the firture
retainer on each end of the assembly,
but be careful not to drill too deeply or
you'll damage the lenses. The end of the
bit should penetrate the assembly
housing only ', in.

Now, Voyager
I own a new (200 miles) 1987 Plymouth
Voyager Minivan with the 2.6-liter en-
gine. While driving along at any speed
with the air conditioner on, the com-
pressor engages and disengages once
every 30 seconds or so. When it en-
gages, speed drops off enough to be felt.
When the compressor disengages, the
car surges forward slightly.
The service manager says “Normal, "
| say, “Phooey.” What do you say?
HERMAN WEISS IR,
MIAMI, FL

There’s no way o know who's right
wntil you do some investigating, but [
carn tell you that al present there aven't
any TSBs covering this condition. The
cycling you describe s normal for
temperatures under 90° F, What you
have (o determine is whether the sury-
irig 18 normal

Ask the salesperson who sold youw the
van to let you drive a demo, Determine
if you feel the same phenomenon with
it as you do with your vehicle. [f so,
you'll have fo reorient your thinking
and realize that this probably is the
way things are.

Suppose, though, you find that the
dealer's  demonstrator  owtperforms
your Minivan? Your “phooey” (s justi-
Sied, and the surge you feel may be due
io an engine performance problem
that’s aggravated by the normal opera-
tiom of the compressor. Ask the dealer
o book for a fouled sparkplug, igrition
tming that's ow! of adiustment, o
misadjusted carburetor or a bad car-
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buretor. Yes—a bad carburvelor. IUs nol
unusual for a carburetor as compler
as the Mikuni on your Mitsulishi-
budlt engine to hieve o flow accidenial-
ty introduced info it during manifoc-
ture. [f the engine checks owt nermal, it
could be that a bad compressor is
putting an ercessive load on the en-
i e

Attention Ford
truckers

Two of the most frequently asked ques-
tions I receive comeern Ford-bedle Hght
trucks, vans and wtility vehicles that
have a steering puell and abanormal tive
wear, Sometimes both conditions af-
Seet the vehicle. Sometimes one is pre-
send, but not the other,

These problems hove been with us
[for several years. Now it appears thal
engineers af Ford Parts and Service
v, have them in their sights, and
theyve contacted me aboul it Since
space is limited, 'l discuss steering
puidl heve and leave abnormal tive wear
until nert morth.

The shop manual lists several possi-
ble caovses why a light treck, van or
utility vehicle could be pulling to one
side. These include wneven tire pres-
sure, tives of different sizes being used
om the vehicle, unevenly distributed
ciargn, lonse steering linkage or steer-
ing gear mounts, a bewt spindle or
spindle arm and froni-end misalign-
ment,

In checking on these things, pause
when you get (o front-end misalign-
ment, because even {f fromi-wheel casi-
er angles are af or near the specified
amawnt, the vehicle will pull toward
the side having the least caster if the
caster split is 7, of a degree or greater.

So far, Ford has issued two impor-
tant TSBs describing installation of a
kit o equalize side-to-side front-wheel
caster. TSB 85-13-12 applies to 1980-
86 FIOW 1504 a0 2 and [983-87 Ranger
4 a2 models; TRB 85-19-15 covers
1980-86 F25(0350 & x 2 and 1976-87
E1500350 models. A TSE thal deals
with 1980-86 Bromeo and F150 pickup
4 x4 models will be published soom. Il
let yont know when it's oul

Watertight

Both rear wheel wells in the trunk of my
1986 Taurus have puddles of water in
them after a rain. The dealer keeps the
car a day or two, then tells me the
trouble's corrected, He's right—as long
as the sun keeps shining. But when it
rains again, I'm right back where |
started. Several other Taurus owners

DO YOU HAVE A CAR PROBLEM?
Suwat sk Mot about . Sewd gowr question fo the
e Cinie. Popoiber Mechamies, 225 Wesd 3700 81,
New Fovk, NV tirg. While lenters canwat e
ansaeres vreniually, prodiews that are of genernd
ritereat walf be disciessed 1w the eolumn,

SERVICE TIPS
® f your 1982 GM J-car 1.8-liter engine is
suddenly suffering a loss of power or
stumbles at part throttle, surges, or occa-
sionally backfires as you accelerate, it
could be that the mixture control solenoid
is in bad shape—to be exact, the solenoid
tip. In 1982, cars were equipped with
mixture control solencids having either
naoprena rubber or stainiess-steel tips.
I's taken this long for the rubber tips 1o
come apart and cause problems. Chack.
I the tip is rubber, replace it with stainless
steel (part No. 17081807). This repair is
covered under the S-year/50,000-mile
emissions equipment warranty.
® A spark knock condition in & 1986-87
Chrysler Corp. Ram Van or Wagon may
be caused by the negativa battery cable,
According to TSB 18-38-86, the cable
may be allowing the creation of a magnet-
ic fiedd. To find out. drive the vehicle with
the alternator fiald leads disconnected. If
the driveability problem disappears, in-
stall kit Mo, 4418441, which includes a
different negative battary cable.
B Nissan 2005X automatic fransmission
upshifts trom FIRST t0 SECOND gear? A
newly designed servo piston spring (part
No. 31621-X8604) may be just the thing
you need. You should ask your dealer lo
check TSB B6-176.

I've spoken with have the same prob-
lem. Can vou do us a favor and tell us

why? L.N. GRIFFIN
HIGH POINT, NC
Cbviously, there are open  senms

around the trunk, and water (s wind-
ing wup in the wheel wells. The most
likely places for these unsealed seams
are around taillights, along the tops of
water trowghs and where the rear win-

dow glass meets the body metal at both
COTTETS,

This is ome reason wihy manufoctur-
ers place drain holes around the body
—for wider that leaks through a gap to
drain instead of colfecting and eventu-
ally causing rust. Manyfacturers pul
tiny dart-shaped drain holes in spots
that will let water drain from the wells,

Your Tawrus wheel wells have these
hofes, bl Ford says s inderior de-
signers went a lithe wild and carpeted
nof oraly the trank, but also the floors of
the wheel weils, preventing dratnage.

Assuming your dealer tries bl foils
in his resealing efforis, you can do
senmething on youwr oum. Go to a fard-
ware or department store thai sells
housewares and buy a plastic kitchen
drain board or any item made af
ertruded plastic or alwminum.

Pull the carpet out af a wheel well,
cut a length of the drain board to the
size of the well, lay it in the well and
Mace the carpet over it. The pan will
hold the carpet about Yy in. off the floor
of the well. Now water leakirng into the
well will full wnder the carpet and will
drain, instead of being trapped by the
carpeL ™
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Voted PWA Manufacturer of the Year, 1985
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If you're in search of power, for work ™ o o [T
or play, a Crane Cam and set of liftersis ™| B
the best modification you can maketo ™[ - .
any engine. Crane's modern camshaft = 7T =~
technology provides cams that produce “[ 7 ¥
big improvements in torque and horse- ™ |
power without sacrificing fuel economy I i
or a smooth idle I

For example, on the Dyno (seechart) = |
our mild HMV™® 260 H iccammade ~| | B Compeilios Cums C1257
33 additional horsepower in our stock =l Gl Fiui it MO0
305 Chevy mule engine while signifi- " awne R
cantly broadening the torque peak. It ™ Do M £ ngine
means you'll have a much more power- "= = w= = = = = -

ful vehicle for fun on a twisty road, pull-
ing a heavy load or “four-wheeling it" to
your favorite hunting spot.

Crane cams are precision built to
exacting standards that far ex-
ceed ﬂuur original equipmen
camshaft. Most carry a lim-
ited, lifetime warranty and
they can be easily installed
by any competent mechanic or
experienced do-it- yourselfer. And it
won't cost you any more than a stock replacement — plus, you'll get
thousands of miles of added performance and driving pleasure.

— Crane has led the performance
camshaft industry for over 30 years
You'll see the Crane decal on the
world’s winni race ua.rs and we

ication. t.a
gﬁ;ﬂt}nﬂ wealt.h}&umqlmmm for heE:
in choosing the cam for car
% : : or truck eall ll:rgill;cn] aut.ﬂm

- i S stﬂneormn‘%'buchhelp]inem,(ﬂm}
. 2586174, — — -
“Ellhe[]fayuugetthe horsepower, mm
Hydraulic Lifters
“Remember! New lifters for

torque and erisp throttle nse of
yesterday with the Cmtelzﬁgmlugy

every neie cam.!"”
pn 113801 —

of tomorrow,

Consumer direct — HMV 260 Camshaft —
fits small block Chevy — sugg. @ —
$F112.00. Add £10.00 handling. Seml

eertified check or money o
to Crane Cams,
Ine., Dopt. FM,

530 Fentress
Blvd., tona
Beach, FL 32014,
“Not legal for sale
or use in CA on
pollution-controlled
motar vehicles . Teeh
help: S04/268-6174.

FROM
READERS

| Precision spacers

The most time-consuming part .of cut-
ting straight lines with a circular saw and
guide is setting the guide so the cut
appears precisely where you want it
The key to speed lies in making a spacer
that defines the distance from the edge
of the saw base to the inside of the
blade. To make this spacer, first true
the edge of a length of '- to '4-in. stock
and clamp it to a sawhorse. Then clamp
in place a straight guide rail against the
true edge of this stock. Hold the base of
the saw against the guide rail and cut the
thin stock to get the spacer, as shown
above. To use the precision spacer,
simply line up one edge of the spacer
with the desired cut, and clamp your
cutting guide against the other edge, as
shown below.

—{rregory K. Colen

Adjustable

wrench caliper

Measuring the outside diameter of a
pipe or other cylindrical object without
calipers can be an exercise in estima-
tion. Next time, use your adjustable
wrench for a caliper. Tighten the jaws
around the pipe and then remove to

measure with a rule or tape.
—Victor LaMoy
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Spring National Great Outdoors Sale— OFFICIAL RULES
NOTHING TO BUY. NOTHING TO WRITE.

Sweepsiakes subject lo Federal, State and Local laws. Void where taxad or prohibiled
oy law
Prizawasnnans will e determimed B witnassed m dravssng of antrias recensd

wanrars will be n
Priz . bl mred Rom-re
sole respan | yinnar, The odds
by thi numb iriae vied. All prl
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BrE Or relaiers

I.- "ﬂ'-F':-'{Il:Jl;.f N#T;C.;I‘:h;:::l.. THE EAGLE
h OGN HAS A VERY KEEN
[ EYE FOR FISH!

For more informaltion wrile or call!

+ I.' r P.0. Box 683, Catoosa, OK 74015
4245 E. 46th Avel, Denver, B0 802160011 + ERAGLE

belore May 2, 1887

eyt e L st e et 1-800-331-4105




“USING THE COLEMAN

POWERHOUSE" LANTERN CAN

MEAN A BIG ADJUSTMENT...

FROM CANDLELIGHT GLOW
TO FLOODLIGHT BRILLIANCE

—SHELDON COLEMAM, Jit.

Three hundred candle power of floodlight
brilliance, yet the Coleman Powerhouse Lantern* can
still adjust to candlelight glow. It's the most powerful
lantern in our history. Twice the power of propane.
And with its tremendous power and versarility, it's

perfect for the serious fisherman. .. /
or even the happy camper. : CELMH

IT'S NOT JUST THE NAME OF A COMPANTY;
IT'S THE NAME OF A FAMILY.

% Aunilahle with consenient CHrTYing cuse,
& 1986 The Colernan Company, Inc,

O THE CORE

&

SHAKESPEARE'S UGLY STIK LITE.
AMERICA’S LIGHTEST, TOUGHEST,
MOSTSENSITIVETUBULARROD.

Sure, it's lighrer. But after o hard day of pounding nm-
ning backs into the ground, “The Refrigerator” likes
relnx while he's fishing. And he doesn't want

to fight with. The LIGLY STIK LITE is light e

him relax — up ro 42% lighrer than the original Ugly Seik®
— b ir's just as rig and sensifive.
Shakespenre's™

LY STIK LITES, for whatever
kind of fis howedghe, bur with the
kind of sa t s

William “The Refrigerator” Perry SR e T

Shakespeare's exc




Time to go Fishing!

And enjoy timely savings ™ on quality fishing tackle
from Berkley. March 2%‘&] May 2, 1987

Thflmﬂn;lmhijm'nﬂ
line thai set over

ughtnmg Rod

ﬂ'

just 30 months. Availsble in tests and ' - The ceiriying performance o i 100% Rl ¢ rod has made it a
yardages for every fresh and sall water hy mﬂz i the ook preler! Look
fishing requirement, Save on Filler Spools. ﬁ:m slmanumwmm“u

SAVES1 e

Strike™

formitlated fsh atractan thal"s wo po

Berkdey €

mmww y for -
h‘ﬁ:ll Blockad has been formolated 10 screen out harmiul ﬁhﬁﬂlw gusransees you'll pet Twice the Sin
sum rays yet it not repel fish iff transferred to bait or Jare. o Your Money . Available in Muhlmﬂmﬂmum

g SAE $3

Advvanced three Construction Specialist advanced, fi's actually patenied. Pop-out
ﬁhtﬂﬂﬂ ml’ﬂhlﬂhﬂ |Ilm%lhuf:rlhluhu q:ﬂuﬂhnmm:wlhm:nmﬁ:uhqnm

IIII-IIIIIIIIIIIIIIII.III.II.I. II-I-I-I.II---I.II.IIIIIIIIII EEEREEEEEER

Spring Savings Coupon

To receive your rebate on eligible Berkley products purchased between March 26 and May 2, 1987, complete this form
end send it along with the UPC symbol from the box or rod tag plus the originel dated cash register receipt with purchase
price circled, Mail to: Berkley Spring Savings, P.O. Box 4109, Young America, MN 55399,

Check products purchased (limit ONE rebate per product),

w [] Trilene Filler Spools—$1 Rebate w ] Berkley Blockaid—$1 Rebate » [] Specialist Fly Line—S$3 Rebate
« [ Berkley Strike Liquid—$1 Rebate = [] Lightning Rod—$5 Rebate » [] Specialist Fly Reel—$3 Rebate
» [] Berkley Strike Solid—$1 Rebate

Name

Street Address 55 gttt Lo oL B TS S el g R

City State Zip 7 i Sl A o e o e




SEND US YOUR
OLD GRAPH.

WE'LL SEN
YOU *150

when you buy an LCR 8000 or LCR 8000D.

Why let that outdated paper graph recorder lie around collecting dust when you can Dffer valid on these salected Hmminbird
use it to collect $150 in cash? Three easy steps is all it takes to step up o the uitimale units Gnly, and-imied o gaper graph

recrders — no fashers ar sihes types ol

in fish-finding technology — Humminbird LCR 8000 or LCR 80000 — the depih sonar devices will be acoepted. Bath 5150
sounders thal made graphs obsolele! e B T

tion date, or while supples tast. Rebats

BSE S NO ranchecks of iher prics

Send us your graph (any brand), along with the warranty card you'll find inside protuct guaraniees made by dealers will be
your LCR box and a dated proof of purchase to: honored Absve tems must ba sent i orig!
OBSOLETE GRAPHS REBATE
#3 Humminbird Lane, Eufaula, AL 36027 bited, taxed. o atherwise restricted. Allow 6

% April 1 to May 15, 1987, buy at retail a Humminbird LCR 8000 or LCR 8000D. request must b postmarked ot laer than

veesks for recespt of check

(3) Receive a $150 rebale!
Even if you don't own a graph, we'll send you 850 when you buy an LCR BO0D or
LCR 80000. Just send us your warranty card and dated proof of purchase

What an offer! Only Humminbird — the industry’s innovative leader — could do it! im“m
e ——

And only for a short time. So, don't wait! Don't even hesitate! You've got absolutely
nothing to lose — but a lot of muss and fuss, and graphite mess!

LCR4+:1D.POSITIVELY IDENTIFIES FISH.

Iit's fish, it's red. It's that simple. Humminbkirds LCA 4 & D fea-
fures a unique, new microcomputer that can actually separate one lype
of signal from another, then display them on its unsurpassed, high-
canlras! scroan in 8 Wiy thiat elimimnates all the gum‘:.f.wr:arh The rasult?
Fish appear in red on the easy-1o-read screen. You don't need hard-to-
understand “white line” or "gray line, because objects as close as 3
inches to the bottom are clearly shown in red. And anything attachad
1o the botiom, such as structure, appears in black,

Plus, there's more. Large fish give off stronger signals than small
fish. With the LCR 4 = |, these stronger signals are displayad in a
darker shade of red | a red dot with a black dot behind it), s0 they're
easy to differantiate from the weaker signals displayed on the screen

Best of all, the big 4° x 3" LCD screan is easy to read in direct sun-
light. In fact, the brighter tha sunlight. the better the contrast, And
when you add in a fish alarm that sounds only for objects between sur-
face and bottom, you've got a winning, “cant miss” combination lor
finding fish!




T C¥ack-A I:..-'u:-. sl il
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Ready For This
ore They Did.

Nothing holds the cold like this
Legend ™ series ice chest trom
lgloo: the 48-quart “Plus 4.” Why?
Our own Ultratherm ™ insulation
everywhere, including the lid. In-

1 tests prove the Cold
Standard holds the cold up to 37%
than our nearest competitor.

Don't settle for anything less
than the best. Demand the Cold
Standard.

igloo

Built To Survive The Real World.”




Home Video

BY JAMES B. MEIGS

8mm Crystal Balil

n]thnugh it's been more

n two years since the
first Bmm video camcorders
were announced, people are

still confused about where
dmm fits into the video pic-
ture, s it the best way to go
for camcorder buyers? Will it
soon make VHS obsolete?

I recently made a visit to
Japan, where | pot a chance
to pose some of these ques-
tions to the people who in-
vented Bmm—the engineers
and executives at Sony Corp.
Sony is staking its future in
the video world on the long-
term success of Smm. i

Instead of trving to get
people to give up their VHS
VCRs (VHS is by far the most
popular video format world-
wide), Sony wants to take
Bmm nto new apphcations
places where the much -
larger VHS cassettes
can't go.

For example, Sony
recently mtroduced a
new supercompact, tabletop
8mm YCR in Japan. Called
the Page One, the new model |
is only about a third the size
of most VHS decks. Sony
hopes it will catch on with
students and others who
want a very small VCR they
can carry from room o room
or over to a friend’s house.

Of course, the most impor-
tant application for 8mm is in
camcorders. There, the tiny
gize of the Bmm cassette
gives the format a significant
edge. Sony recently intro-
duced a new camcorder that
nicely demonstrates &mm's
strength.

The new CCD-V3 ($1504)
is almost as small and light as

Sony's onginal Handycam,
and yet it includes virtually all
the features users expect ina
full-size camcorder: autofo-
cus, zoom lens and playback
in the viewfinder,
Meanwhile,

Canon, Olympus, Nikon and
other famous camera makers
have also weighed in with
impressive—and  extremely
compact—8mm camcorders.
With fricnds like these, |

think Sony can make a strong |

case for Bmm as a first-rate
format for home moviemak-
ers. Nevertheless, some of
the new VHS-C models of-
fered by Sony's VHS compet-
itors (including JVC, Hitachi,
Panasonic and RCA) are also
quite impressive.

My guess is that most
cameorder buyers will feel
torn between these two op-
tions. That means that al-
though 8mm should continue
to grow in populanty this

year, it will still be a long way
from getting the upper hand
—even in the camcorder
field.

If vou're in the market for a
VHS VCR, don't worry about

VHS becoming obsolete in |
the foreseeable future. With

more than 100 million VHS
decks in homes worldwide,
it's destined for a long reign.
But if vou're looking for a
camcorder, take a close look
at the Bmm option. With the
latest models, it shows off
some impressive  advan-
tages, The bottom line; Bmm
is off to a good start as a
specialty format, but it won't
pose a big challenge to VHS
for a long time to come.

RCA goes VHS-C
RCA has thrown its consider-
able weight on the other side

TS of the mini-camcorder

battle, by bringing out its
first camcorder that
uses the VHS-C type of
mintaturized YVHS cas-
sette. Until now,
the only cam-
corders the com-
pany offered used

full-size VHS
tapes.

RCA’s newest
camcorder is an

impressive  light-
weight contender.
RCA calls its new
CPR10O the Small Won-
der, borrowing a name the
company once used for its
tiny handheld videocamera.
That popular product had to
be connected to a separate

VCR to record, but the new |

Small Wonder does it all: It
can record for up to an hour
on a small VHS-C cassette

(about the size of a pack of

cigarets).

For playback, either con-
nect the camcorder to your
TV set or monitor, or
place the mini cassette n
the special adapter tray
that lets it play in
any VHS VCR.
Cables and adapt-
er are ncluded.

The Small Won-
der camcorder
weighs in at about 4
pounds  complete
with batterv. That's
ight enough for easy 1-
hand operation. [t includes all

standard camcorder fea-
tures—zoom lens, autofo-
cus, electronic  viewfinder
—and one additional benefit:
It uses the same solid-state
MOS (metal-oxide semicon-
ductor) image sensor RCA
builds mto its fll-size cam-
corders. That should mean
some of the best low-light
performance available in a
mini camcorder.

At a hist price of 81399, the
Small Wonder should help
make the VHS-C approach to
tiny camcorders extremely
popular this year. What does
all this mean to people who
can't decide between VHS-C
and Bmm camcorders? Just
this: There are now excellent
choices available in both con-
figurations. Don't  worry
about which format is more |
popular or claims to be the |
wave of the future—they're
both here to stay. Just look
for the features you need,
and, the approach that works
best with your current equip-
ment and likely uses.

Can you copy?

If you're among the millions
of Amerncans who've ac-
quired a video camcorder re-
cently, you've probably al-
ready discovered the biggest
drawback of shooting home
movies on video: It's too
easy., With today's cam-
corders it's all too simple to
record hours of footage.
What's hard s finding an audi-
ence to sit through it.

The answer, of course, is
to copy, or “dub,” the best
scenes onto another cas-
sette, creating a concise,
edited program from the

(Flease firn o page £2)
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1. Purchase ony Monroe (A} Gos-Matic® shock
absorbars part nos. 5800 thiu 5999, (B)
Gos-Mognum® shock absorbers port nos. 14800 thru

34999 |C) Monro-Matic PLLIS™ shock absorbers part
nos. 31000 thry J3999, (D) Goi-Matic® Stryf port nog
1700 thru 71799, or (E) Gos-Maisc® Replacement
Carirsdge part nes. 72800 thru 73999 anylime
betrerean March | and fune § 1987 2. You muu
submit tha following items 1o recsive your rebale. (o)
Crsgingl doted sales receipt with siare identification
for the purchose of the shock absorbers. [Mechanical
reproduchiont will be hanored b () The words
Gos-Mohc® Gor-mMagnum® Monro-Malic PLLS™
Gas-Mahe® Strul ar Shock Abwarber Replocemaent
Cariredge an the fop of the carons with the dark
blue panals nest 1o the Monroe logo rademark for

wach unit claimed. Only named cut from dork blue 1op
I paneh will be eligible. Check part number wqeene
1o make wre shocks arm eligible for mbate. You will
mcene a check far the amount due you Farms masi
be postmorked by Jume 30, 1987 Monroe Aulo
Equipment Company is not responible for late, lost os
meschracted mail Any forms not completely filled oul,
ar wirhaut all prool-of-purchawe materal enclosed will
e wiwalid, plm!ﬂ read rules :\umlu"lf all proal.of.
purchase bacome property of Monroe ond will not be
retprned. Reloin copses Tor your records. 3. Offer good
only in the L 5.A of parbopotng relailers. Ofer woed
whara prohibited. oxzed. or otherwie restriced. Mo
rain chacks or other product price guarantess mode
by retoilers wil be honoed, 4. Bonus offer whan 4 or
more units ane closmed of one ime. 5100 per umit for
Gas-Mahc® shock obiorbers, Goi-Mognum® shock
obsorber, Gas-Matic® drul or Gas-Matic® replocemeni
cartndga, 508 par wnit for Monro-Maotic PLUS™ sheck
abworber. Otfer imited 1o 4 pair {gny combanation of
qualifping unit) per lamily and/os oddress. Pleowe
allow & to B wesks for rebate. Mo UPS please
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HOME VIDEO

f Continuwed from page 61}

sprawling rough footage you origmally
recorded. But if you've already tried
dubbing vour home movies, or making
copies of any sort of videotape, you've
probably also made another discovery:
Copying videotapes usually means sacri-
ficing picture guality. There are some
things you can do to minimize the loss.
Here are a few pointers:

® Start with the best quality images you
can. Plan ahead by boosting room light-
ing before vou start shooting. Replace
T5-watt bulbs in table or overhead lamps
with 150- or 200-watters.

B Record any movies you plan to keep
on top-quality cassettes.

B To dub from a camcorder to a VCR,
connect a set of audio/video cables from
the camcorder outputs to the direct
audio and video inputs of your VCR. If
dubbing between two VCRs, always use
separate audio and video hookups.

® Make sure all contact points are un-
tarnished, cables are in good condition
and all connections are solid. Keep cable
lengths short to minimize signal loss.
® You can keep an eye on your master-
piece by making sure the VCR is hooked
up to a TV set or monitor. If you are
dubbing from a camcorder, use its elec-
tronic viewfinder for monitoring.

® When video images are copied, they
tend to lose picture detail while they gain
video “noise,” a kind of electrical inter-
ference usually visible as snow. If vou
are copying between two tabletop
VCRs, you can experiment with the
plavback VCR's picture sharpness con-
trol to minimize either of these prob-
lems. If your dubbed image seems soft,
turn up the sharpness control. But, if
nmse 15 the major problem with your
dub, tum down the sharpness control on
yvour playback deck. You will lose a little
picture detail but snow will disappear.
® [f you do a lot of dubbing you may
want to invest in a video enhancer to
boost the higher frequencies in the video
signal and increase picture detail. Most
enhancers offer a wider range of control
than a VCR's sharpness control can, and
some even offer separate controls for
picture detail and video noise.

ST

Super-Duper, a 550 video enhancer from
Ambico, comes with gold-tipped cables,

Hot laser

With all the excitement over VCRs and
videocassettes, it's easy to forget that
the videodisc is not dead. While VCRs
may offer convenience and the ability to
record, dedicated videophiles know that
today's laser videodiscs offer the ulti-
mate i picture sound quality.

Now there's a new option in laser
videodisc players. Pioneer Electronics
has just introduced a compact, afford-
able player that includes a feature previ-
ously available only on expensive top-of-
the-line models: the ability to play the
digital soundtracks found on many re-
cent laser videodiscs. The programming
includes movies and concerts. Played
back on a player with digital capability,
they deliver the impeccable sound quali-
ty of a Compact Disc.

Pioneer's new LD-B38D is the first
mid-priced plaver to include this digital
circuitry. At a suggested retail of $550,
it's still more expensive than many
VCRs, but considering that it offers the
unsurpassed sound quality of digital
combined with the traditionally superior
laser picture, it seems well worth it.

Budget-price Laserdisc has digital sound,

Beta fights back

There's good news for all you video-
philes who prefer the Beta format cham-
pioned by Sony. It comes in the form of a
new Betamovie camcorder that corrects
the shortcomings of previous models—
and then some.

In the camcorder battle PM reported
two issues ago (fnstant Replay, page
74, Feb. '87), we noted that Betamo-
vie—though the world's first camcor-
der—was a bit outdated compared to
recent Bmm, VHS and VHS5-C entnies.
Among other things, it lacked the ability
to play back the images you record. You
need a home Beta VCR to do that.

The new Betamovie sports an elec-
tronic viewfinder, so you can monitor
what you're recording as you record.
Additionally, you can connect the cam-
corder to any TV or video monitor to
watch your handiwork (or a prerecorded
movie). But that’s not all.

The original Betamovie, with its pic-
ture-enhancing SuperBeta circuitry,
could already boast the best resolution
of all the camcorder's we tested. Now,
it's even better. The latest model incor-
porates the Beta I-5 (for superwide-
band) recording mode. The result is
pictures that nearly resemble what
yvou'd pget from broadeast-quality 1-in.
videotape. Stay tuned for a hands-on
report on Sony's new marvel, ™

POPULAR MECHANICS » AFRIL 1987



HE JUST SAJED
A PILE oF CLAMS |

DON'T LET$20 BT
WORTH OF SAVINGS ON

MONROE SHOCKS AND ST RUTS
GET AWAY. Fs1 rov onroe: he betknoun name in ide

gas-charged products —Monroe® Gas-Matic; Gas-Magnum® and Monro-Matic PLUS™
You get the advantage of improved handling without sacrificing comfort. Plus

the added advantage of up to $20 in savings.

$4+ %4=5%520 Save %4 on every Gas-Matic" shock, strut and cartridge and Gas-
Magnum® truck shock. Save an extra $4 when you buy four, for a total of $20 in savings, S
$2+32=3510 Sove $2 on every Monro-Matic PLUS™ shock absorber. Save an extra jSacle.
$2 when you buy four, for a total of $10 in savings. Savings like these don't come =
around too often. Don't let them get away. Get into your Monroe® dealer today.

SMONROEE

AMERICA RIDES MONROE e e S T

-



VISION.
AND WHY IT
PAYS OFF
SO HANDSOMELY.

Taurus is dedicated to the principle that
successful design anticipates the needs

of the user.

The result of this vision is an automobile of
innovative design which is not only handsome,
but also makes a great deal of sense.
»EXTERIOR DESIGN. To the wind, Taurus
presents a clean, almost unbroken surface.
The headlamps, side windows, even the door
handles lie flush to the body. While the
effect is pleasing to the eye, it also pleases
the ear by reducing interior wind noise.

The overall shape is designed to enhance
Taurus’ stability on the road. Even the under-
body is shaped to reduce aerodynamic

lift and channel cooling air to the engine
compartment.

INTERIOR DESIGN. Taurus seats are designed
to satisfy two important criteria. One: For
refreshing comfort during long drives.

Two: For firm lateral support in turns.
Controls are placed and shaped so your
hands can find and identify them easily
(your eyes stay on the road). The steering
wheel is sized, placed and designed to make
it comfortable to grip. Even the safety belts
are easy to fasten and adjust.

Taurus will often carry rear seat passengers,
so they figure equally in the overall design:
With wide, comfortable places for their feet;
rear seat heat ducts: and if the rear seat
passengers happen to be children, Taurus'
child-proof rear door locks offer some peace
of mind.

THOROUGH DESIGN. To carry a lot of cargo,
the trunk is deep and commodious. To
carry two bags of groceries, most models
include an elasticized net to keep them
upright. When it rains, Taurus has 20" wipers




to clear the windshield. And for bright days,
a secondary driver’s visor, on most models,
provides simultaneous front and side
protection from the sun.

NEW 6 YEAR/60,000 MILE POWERTRAIN
WARRANTY. Ford’s powertrain warranty now
covers all new 1987 cars for 6 Years or
60,000 miles, whichever comaes first. This
limited warranty covers all major powertrain
components and certain deductibles and
restrictions apply. New, longer corrosion
warranty coverage for outer body panel rust-
through is 6 Years or 100,000 miles. See your
Ford Dealer for details and a copy of this
new warranty.

FORD TAURUS

FORD TAURUS. ON CAR AND DRIVER'S
TEN BEST LIST TWO YEARS IN A ROW. For
the second straight year, Car and Driver
magazine has named Ford Taurus to its
prestigious Ten Best list. A list that includes
some of the finest automobiles in the world.
Fitting company for a car like Taurus. Its
innovative design and responsive road

Buckle up=Together we can save lives.

manners continue to impress people every-
where. Especially those sitting behind its
wheel. And for those of you who prefer the
feel of a 5-speed, get behind the wheel

of the Taurus MT-5.

Successful design anticipates the needs
of the user. And the vision pays olf In
Taurus. Buy or lease one at your local
Ford dealer.

Have you driven a Ford...lately?




Outdoors

BY TiIM COLE

laris has recognized that
4-wheel drive in an ATV

is a double-edged sword—in-
dispensable when you need
it, inconvenient when you

don't. Unlike the Honda
Fourtrax, which has continu-
ous 4-wheel drive, and the
Suzuki LT 4WD Quadrunner,
| which has a lever-accuated 4-
wheel drive, Polaris has pone
the final step with automatic
on-demand 4-wheel drive.
The Polaris Demand 4
Drive system has a unique
front hub clutch that com-
pares front-wheel ground
speed to front driveshaft
rpm. If pround speed is slow-
er relative to shaft revolu-
tions, the clutch senses the
difference and automatically
engages positive drive to the
front wheel. When the
wheels gain traction again,
the front clutch automatically
shifts to NEUTRAL and the
Traill Boss 4X4 returns to 2-
wheel dnve. There are no
switchs, levers or hubs to

bb

lock in and out, so the driver
can concentrate on the ter-
rain. Extra long travel in sus-
pension front and rear, along
with the possibility of differ-
ential rotation between inside
and outside wheels during
cornering, give the $3399
Trail Boss powerful attri-
butes in comfort and
control. For more infor-
mation, contact Polaris
Industries Inc., 1225
North County Road 18,
Minneapolis, MN 55441,

Small-
outboards
update
Kickers for canoes and row-
boats offer unbounded range
and convenience for fisher-
men and hunters. And so far
we've managed to put up with
the minor meonvenliences in
fill-up and stowage caused by
integrated fuel tanks found on
most small units.

Engineers at OMC’s Evin-
rude division have recognized |

the difficulties, however, and
have addressed them nicely
with the new 3800 Excel 4.
This putt-putt features a re-
movable fuel tank attached
below the powerhead and
surrounding the engmne's
swivel bracket. The new
tank allows refueling off
the engine, and increased fuel
capacity allows greater cruis-
ing range than most engines
with buwlt-in tanks offer.

The 4-hp Excel’s 5.29-
cu.-in. displacement can
churn a feisty 5000 rpmona
100:1  fueloll blend. A
clutch permits starting in
NEUTRAL—an interesting
safety innovation in this size
range—and a special fuel-
pump on the engine permits
the use of a standard portable
tank to increase range. The
Excel 4 is known as the Ultra
4 under OMC's Johnson la-
bel. Who says good ideas
can’t come in small packages.
Contact Evinrude Motors,
FP.0O. Box 663, Miwaukee,
WI 53201.

And it'll cook
your breakfast

Up 'til now, do-it-all marine
navigation equipment has
been confined to the bridge-
decks of merchant ships and
megayachts. But the Apelco
division of Raytheon has been
working hard to bring big-
boat electronics to the casual
mariner. They've used high-
density LCD pixels in their
low-cost radar unit (Great
Gear, page 104, Mar. '87).
And LCD simplicity is at the
forefront of their new loran

-

_—_——

Remowvable fuel
tank fits snughy un-
derneath Excel's
tiny powerhead.

Apeico’s DXL 6600 merges posi-
tion on digitized marine chart.

Navigator/Plotter, a system
that combines position fixing
and digital chartwork in a tiny
unit that replaces the large,
expensive equivalent of just
two years back.

The DXL 6600 has all the
features of a sophisticated lo-
ran, including the ability to
store up to 100 waypoints,
compensate for true and
magnetic variations, steering
guidance, ground speed esti-
mate and a cross-track error
alarm. The unit establishes
the boat's position with a tiny
blip, and merges position
with an LCD chart of the area
that's derived from a stan-
dard PROM cartridge.

The LCI) chart graphically
illustrates coastlines, land-
marks, depths and navigation
aids. There's also a zoom
feature and scales ranging
from five to 100 nautical
miles. Course track is indi-
cated by a dotted line.

Now it's possible to get
state-of-the-art position re-
ports in an unbelievably inex-
pensive $1395 package. Con-
tact Apelca, 1107 N. Ward
St., Tampa, FL 33607,

Power to go,
hold the
pull-start
Portable generators are get-
ting more sophisticated as
they appeal to a wider slice of
the buying public, and Kawa-
saki's new GD-TODASI,
known by the overused tag
“Ninja, " is the most high-tech
offerig in the class. Its major
highlight is a 1-touch start.

{ Please turn fo page 750
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€ Philip Morris [nc. 1957

Mir's. suggasted pricing based on full-price brands.

Kings: 10 mg “tar." 0.8 mg nicoting —

100°s: 12 mg “'tar," 0.9 mg nicotine av. percigareite by FTC method.

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




Why just dream? Some
dreams are so within reach,
you'd be surprised...like the
dream of owning a boat.

Right now, owning a boat
is more affordable than ever
before. Financing has never
been this attractive or easier
to obtain.

The water is right, the
weather is perfect, the bait
is tempting. An explosion at
the end of your line let's
you know that this is going
to be one great moming.
$86-5160/month*—

18 ft. bass boat

w100 HP outboard

{total cost $6,200-$14.500**).
$65-5104/month*—

16 ft. aluminum fishing boat
w/50 HP outboard

(total cost $3,770-$5,990**).




Today, maintaining and Because, now, more than ever
keeping a boat is simpler than before, you can.
at any time since. Start living the boating
Now, boats are the best adventure.
value in years.
Wet and wild. Financing is simple...
Or sunny and serene. Financing a boat is as easy as
Make the dream of owning  financing a car. Rates are low and
a boat come true. Why? your dealer, bank, or marine

lender can put together the
financial package that's right
for you.

Getting started is easy...
Advances in design,
technology, and materials make
today’s boats longer-lasting, easier
to operate, and easier to maintain.

**Heinfl prices based on natorwide mamsihciurer sargple and Include price of engines where applicable

Throw the throttle down
and start wave-hopping
your way to sun, fun, and
free-spirited escape.
$113-5158/month*—
19 ft. runabout

with 170 HP 1/0

(total cost $8,250-$14,350°%).
$629-5829/month* —
34 ft. hooury cruiser with
twin engines (total cost
$71,000-$104,590**),



Your local C'mon Aboard marine
dealer will work with you to help
make owning, operating, and
storing a boat as easy as possible.

Boats hold their value much
better than cars, plus they have
great resale value. Just think of

As you silently glide across
the water with the wind in
your hair, the feeling of
freedom consumes you.
You tighten your sail and
go for more,
$66-$83/month"

16 ft. catamaran sailboat
(total cost $3,790-54,795**).
5295-5414/month*—
32 N, cruising sailboat with
auxiliary engine (total cost
$33.430-546,690**).

the hours of fun and adventure without obligation, and see a wide

your boating dollar can buy. selection of boats, accessories,

and even financing options. Best
Boat shows are the best of all, boat shows often feature
place to start... special price reductions.

Boat shows are fun for the SEE FOR YOURSELF HOW
whole family. They're a great EASY OWNING A BOAT CAN
place to explore the boating BE, VISIT THE BOAT SHOW
adventure. You can “window shop),’ NEAREST YOU!

T T

*Monthly cost of osnership Ggores bised on 20 peroent dowrpay im mnd mge firance mies and erms fom

rniicimssde semple of lerding nsthiviions polled Fad 1586
**Fetall prices based on catiomeide mampscuper sample and inchde price of engines where applicable
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boat with lasting value, carch a look at the
sturdy, dependable Cobin Sunskiff 177 out-

board. Time has proven the Sunskiff m be
a true fisherman. It hos a casting platform,
tackle box, aerated baitwell, self drining
motor well and ice chest, plus teak rod stor
© 1986 The Wil Disney Compmay

£ 1986 Cobis Boar Company

Aol 0 T R P

A Great Catch At $7,995.

age. Yamaha's d-cylinder 70 features Preci-
S100 J-:||.L‘|:IL] h:‘-'ll [T'I]ll'l.*ll::lﬂ .Imj COmes HTHI}J.'TI'J
with Yomaha's two-year factory limited
WarTAnTy,

Send $3.00 for vour copy of the 1987
Cobia catalog or pick one up at your

Cobia dealer.

Cobia (s a registered trademark of Cobia Boar Company 1966

Participating deslers only, Price does not include trarspartation, deaber prep nor sccessories.

For Your Nearest Dealer

- Cai 1.800-447.2882

m—1MAHA

Expectalot.

PO Bow 1857  Sandord, Florida 327711857
An Echermgron Comgpany Telex B0B6GT
JENO-327-94 53 (US) 1-800-432-5203 (Fla)

DON'T STARVE
YOUR EI INET
KV's "-i=!:'1r1.s' Farm :

Coi ';.j.'.in;:tL;:ulr;mr.-‘-r

Need [his Vital Protection

® Heavy Loads and High RPMs
Can Wear Out Valve Seats
Fast!

# Sale Solder Seal/Gunk® Lead
Substitute Provides the Lubri-
cation Now Missing From Fuels
No Longer Containing Enough
Lead

® And, There's A $1.00 Rebate By
Mail!

® Ask where vou buy automotive
supplies

Radiator Specialty Co, Charlotte, NC

A 510 REFUND

AY MAl
WPRRE 0 WAL Wil @ s OLHCT
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% Whede and whan

W Swivel Swing-

A 23" lift. Bol-on wiesl, HH!M

f TRAILER PARTS
¥ Hanawinches 1,0001bs.
Tradiar Light Kit .

Inland Hartors Inc.
Diraci Suppliers af
Boating*Outdoor=DiY
Recreational Products

GENERATORS *.‘S@
ELECTRIC 0
FPOWER

you need il

=8 HP Briggs.

«4200 Walts

= 1201240 Volis

=s5tarls ¥ HF Malor,
000 Wati GOD0 Wait
JUST $358 JUST §588

IR

Away Jack.

i
SALE PRICE ?,
$13.95 1an0ibs. 19.49
BITA5

2.000 1bs. Hubs complete 4 or 5 boll padr

Wl 480 8 Whosi & Tire, 4 o & hols
Wl 480% 12 Whoal & Ties, 4 or & hols
d Screw Jack with Wheed, 550 lbs

‘.’.‘.hu or call

FRE

bes.l it




Boating's Best Values Just Got Better

Introducing the fingst-gver ling-up of Capsl Amily runabouts from Bayliner.
Ten sensafional models, sach designed, equipped and priced lo defiver more
walue thar ever.

How did we fop the award-winning perdormance and fegendary affardability
ol boafing's best seller?. With sizzling new styling. Snappy new graphics.
Contemporary colors.. And again, more standard equipment. All at prices no
other tulider can touch,

The 1750 Capni Bowrider, one of five (okally new designs for 1987, offers the
rare twin Iuxdiries af roomy Interior with first-class accommodations and
compact, fow-prafile design lor super ski performance and easy irailering.

Ta the 1950 Capti Bowrider—America’s best-selling runabout ever—wa've
aoded toan already enviable colléctinn of standard equipment and styling
Innovatians,

The 2150 Capri Cuddy combines figh-performance hull design with a full
gighi-foot beam, for tast-and comforable weekend cruiging. Enclosed lockable
cuddy cabin and a boatload of standard equipment make this the ideal family-
boal valus

Every Capri features Bayliner's exclusive unitized construction and Sequeniial
Lift Hull ™ design for high strenglh, reduced weight and spirited efficiency,

Each comes ho you complete with AM/FM casselte stereo, custom swim
plattorm, complete canvas and a host of other standard items alfier builders call
options; many fealure the durability, serviceability and corrosion profection of
OMC Cobra ™ starm drive power.

Eight Capris are deliversd as Total Value Packages lattory-rigged with
power-maled engne and malched Escort®trailer for enginaered-in quality—al
truly affordable prices.

Visil your Capri dealer for a belier fook ai a befter-Than-ever ouy. Find him
in the-yeltow pages, or wiite for Ine name of the dealer nearest you

1950 Capri
gowrider

Boat, moter
aﬂd [ﬁl'lﬂ"i B

1780 Cagri Bowricar Pirvens DOl MRIGIANE, CONSUCTIAG I (MOUSHY § MOST dafdusiive Drock] ewnialinn Mes e Bapliner Capr
Boat, motor and trailer, gm-,.l $8 895" oS g Honors fve pasrs 40 2 /o in head-lo-dead’ compansan with the indusry s Snesr afisrngs

I-_;"

-

™
pout Capr valu

o like 10 koW MOTE 2 ;

| 19IIE::1." I.I'{P?:laaue riysh mi the niame of my

bt ; 5

narest Baylingf fimaler

"Manufacturer's suggested boal show prices in eftect at parficipiting deaiers. Actual prices sef by
Opaler. Tanes, ragistration; Ireight, oplions and dealer prep charges exdra. Prices may changs withoul nofice

1
1
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1987 BOAT SHOW SCHEDULE

Boat shows provide boat buyers many opportunities
throughout the year to shop and compare. Local boat

dealers listed in the "Yellow Pages” have additional

information on boat shows in their areas.
cITy 1987 DATES PHONE NUMBER
Annapolis, MD Apr. 17-19 {301) 268-8628
Basion, MA Jan. 31-Feb. 8 6171 536-8152
Boston, MA Feb. 1820 (617) 242-6002
Chicago, IL Jan. 7-11 {312} B36-4740
Cleveiand. OH Jan, 16:25 (216) 621-3618
—Th Jar, 31-Feb, 7 {313) 4275770
Fort Lauderdale, FL May 7-10 (305) 764.7643
Hartford, CT Jan 26-Feb. 1 (203) 529-2123
Hastford, CT March 12-15 (203) 529-2123
Houston, TX Jan. 10-18 {713) 526-6361

Jﬂ'i.'];‘ sonville, FL

Jan. 25-Feb. | {004) 725-3111

Los Angeles. CA

Jan. 30-Feb. B {714) 6337581

Miami Beach, FL Feb. 12-18 (305) 531-8410
M:Ll'._l'l_'.llllf__'l'_N M.-'Jrv:h 48 (31 ?:I A36 4?4[__"_
New Oreans, LA Jm il Fr'l:- B "'r'f-'dil BAS-9700
New "!'U-r? N‘!' _J_-'_l._l'l_ 2 ll 2 .__J._:I l:b84 6622
P"Irlﬂdl.ll.ll'llﬂ F'r* Jan. 31-Feb. B (215) 449-9910
Providence, RI Jarn. 21-25 (4011 B46-3734 !
San Mateo, CA Jan. 23-Feb. 1 (415) 436-46564
Seaside Hedghts, Nj Apr. 22-26 (201) 520-DB36
Seattle, WA Jan. 15:25 {206) 634-081 1
Syacuse NV Feb 1822 (315)4725433
Tacoma. WA Apr. 15-19 i:'!’f] 634-061 1

MA

Jan: T-11 _ (401) B46-3734

| Worcester,

The Quality Alternative to
High-Cost Inflatable Boats!

Why pay $600. 51000 or more for an inflalable
beat? Sea Eagle inflalable boats last for years
g0 almost anywheme and cosi as bttle as 560

Canoes, dinghies, malorboats fof fishing, camp-

Ing, river running, skin-diving and much, much
mare. Wrile of phone far

* FREE COLOR CATALOG!

SER EhoLE =

& e i ¥ S g bl iy B
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Ouir new
Sea Eagle 8H
with improwved
* B-poinl motormount
* Hoids 4 adults/850 Ibs
= 3 hp capacity
= Can be rowed, molored
or sailed

Pheni: 516-724-8900
B30 Abi—4-30 PM, Mon —Fri., EST

Saa Eagle, Depi. PMT48
PO Box 844, Smithiown, NY 11787

] Send me FREE color catalog!
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STOCK RUP
AMERICA

When Vi melect hdwrr
mwo-cycle or lm-qk.r.uﬂ ] H:n.h I thru
July 5, 1987, Mercury Marine will send a rehate
directly to you snd make a contribution o the
FishAmerica Foundation.

The FishAmerica Foundation is a nom-profit
organization dedicated vo improving the quality
of sportfishing resources. The FshAmerica
Foundation's cfforts contribute to increase fish

and clean up and maintain America’s
watcrwirys for ours’ and future gencrations.

There is no limit on the number of rebate
claims or contribations, Also, you can pledge

r rehate 1 the FishAmerica Foundation
roury Marine will then match your rebate
lm:ul arui send the incressed donation 1o the
Foundation. Just check the box on the coupan
1o make the donation =

You Save Money...
Am:ﬂu’lrhhermm
Get the Profits

r—_—-—------_
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comnpon from this ad or from the Quuldsibver

Use the

(I display at yoar Crbeiard,

Mariner (mabosnd or %&rﬂﬂu
PHX

-

/3

__-_---_--_—-——.




For just 57995", Four Winns pocls
a kot of boat into the one-of
a-chass stermdrive Freedom

On ane hand, Freadom s ideal
for people just gefting into
boating..srmarthy styled, aasily
fralkered, very afforaable.

On the ather hand, Freedom is
ooy, full-featured, full
powered,.o croff seasoned
boaters can foke pride In,

Stondard features inciude o
half feck swim plotformm, full
|r1511u|'r1en1-:11i-.“.r*_ oA rm and
filt, ski exve, ANVFM stereo cassette
Insulated cooler, undefioor ski
storoge, in-floor fuel fonk, i
fone irtaricr, shoirdess steal bow
rails, WhiteiNowy gal coat hull
with distinctive graphics. and

Heatom & oo ovolohie i ouiHooed

concaealed convartible fop
Freadom also includes the
exchsive Four Winns Winner's
Edge 3¥ear Owner Frofection
Flan™ ..o comprahansive ana
vear [imibed warrarty, plus two

rmicre yeors of axtended profec

thon covering hull ond deck struc

comfiguetion tor enginas roied up ic

20 ho

tural, engine ond stermndrive, ond
all other major boat systerms and
components. allat no extra cost
A MerCruiser 130 hp stemndnve
propulsion system (up 10 hg from
lost yaor) provides planty of
rmiusche for senous sking. The

quick-pianing, 1o-foot, deep-vee
hiull, with its genarous 7-fool
2.inch beom mokes o stable,
eoty-handiing platform for up
to 7 passengers

Just considering all ifs sfandard
fectures puts the Four Winns
Freedom in a prefty eiife class
Considenng its 57905° price
puts It In o closs all by (tealf

A group picture of the Four Winns Freedom

=

=

and all the other Boats in its class.

SRR WANNS

¥25 Frisb

e _ A
= We're Building Boots Today As If Qur Future Depended On It

= M 42401




OUTDOORS
{Comtisinied frove poge 66)

Pumping out a maximum of 700 watts,
the Ninja comes with a motorcycle-style
Yuasa battery which, combined with an
automatic choke and fuel valves, helps
to practically guarantee easy 1-touch
starting even under the most severe
conditions. The unit also comes with a
recoil start backup.

The Ninja also features AC/DIC circuit
breakers, an automatic voltage regula-
tor that keeps output within 5 percent of
a chosen level, efficient 1-fan cooling,
and a low-oil warning system that shuts

off the engine and lights a warning not to
restart because oil level is too low.,

The quiet (54.5 dBA at 23 ft.) Ninja
700 sells for the same price as the larger
1000-watt, recoil-only Kawasaki model
($529), but the electric-start conve-
nience should make the 51.8-pound
lightweight a popular new addition. Con-
tact Kawasaki Motors Corp., Box
25252, Santa Ana, CA 92799,

In the bag

If you've wondered how boat and air-
craft builders create tight, void-free
bonding in composite structures, look
no further than that Hoover n your
closet. Assembly lines designed for
lightweight, high-strength composites
are relying on pots of epoxy resin and
vards of glass, graphite and Kevlar. This
material is joined in layers that deal with
localized loading, directional stress and
bonding to dissimilar composite materi-
als. And it's accomplished not with me-
chamcal devices, but with a film of
evacuated plastic,

At C5 Yachts, for instance, lamina-
tors “vacuum bag" a core of end-grain
Baltek balsa wood (a truly high-tech
material in composite manufacturing) to
a typical cruiser’s outer fiberglass skin.
The white pipe in the photo is applied to
a seam between two plastic sheets. Air
is extracted and the plastic compresses

plastic sheet, creating a uniform bond.

evenly across the core material, which
has been “resmated.” The procedure
ensures uniform pressure in the lami-
nate and eliminates air bubbles, which
could jeopardize structural integrity.
Maybe it's too soon to throw away
hammer and nails, but vacuum-bagging
may also be the wave of the future for
the do-it-yourselfer. ™

Essential

Tools
For Your

You know the value of having
ihe right toals for the job al hand.

Eagy-lo-use, easy-on-the-
pocketbook Berryman products are
your blueprinl for maximum
performance,

Berryman’s B-12 CHEMTDOL
CARB/CHOKE SPRAY dissolves
varnigh and gum build-up on the
carburstors, choke shatt and link-
age of all gasoline-
operated engines.

Mo shop is complete without il.
Berryman products are guaran-
teed. So ask for them wherever
you shop for paris.

Guaranieed Quality Since 1918
3800 £ Randal Mill
Aringion, Texas Te0M1




NEW/ WORKSHOE
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This benchitop clamp system fasters a workplece using four cams
(top) and an adjustable fence, pegged into Ye-In-dia. holes.

The clamp system’s grid allows
you to position its cams around
the edge of a curved cbject.

bored m  the benchtop
{clamps also sold with a pre-
drilled work surface, S30).
The system is limited only
by the size of the gnd area.
It's suld at Sears stores and
catalogs. Write Sears, Sears
Tower, Dept. 7T03-PM. Chi-
cago, [L GU6R4.

Two sets of clamps can be used

together to hold large projects,
like frames, doors or panels.

SL'L'urr: wregularly shaped
objects with this bench-
top clamping system ($13).
Its four cams lock a work-
piece  against  its  fence,
Shightly less than % in. high,
the PVC plastic parts allow
for tool clearance and peg
mto a grid of Ye-in.-dia. holes

Lightweight belt sander

Skil's Model 7313 belt sander | 5Vi-pound sander has a ¥i-hp,
($66) features Auto-Trak, a | 4¥-amp motor that's cen-
system designed to keep its | tered on its composite-plas-
belt aligned during use, The | tic body for balance and con-
trol. The motor uses
ball, needle and sleeve
bearmgs and turns the
3 % 18in belt at 70
fpm. Sold at hardware
stores, it comes with a
mounting kit for use as
d bench sander. Write
Skil, 4801 W. Peterson
Chicago, IL

skil's lightweight, 3-in. belt sander
comes equipped with a dust bag and a Ave.,

mounting kit for use a3 a bench sander. GOGAE,

Benchtop Clamp System

Safety cabinet
Designed to store flammable
hiquids safely, this UL-listed
cabinet ($735) features weld-
ed 18-gauge, double-sided
steel panels with a 1%%-in. air
space in between, A 3-point
rod lock fastens its doors,
and its two adjustable shelves
have spill-catch grooves. The
cabinet is 18 in, deep x 43in.
wide x G5in. high. Weighing
322 pounds, it's free-standing
and comes finished with
baked-on vellow enamel. It's
sold at industrial suppliers.
Write Justrite Manufacturing
Co., 2454 Dempster 5t., Des
Plaines, IL 60016,

Justrite’s flammabie liquid stor-
age cabinet has welded con-
struction and a Z-in.-high bot-
tom sill to contain leaks.

Router bit storage box

| Keep your router bits from

getting damaged by storing
them m this box molded from
high-density  polvethylene
plastic. When it's closed, it
measures 2 in, deep ¥ 4 .,
wide x 7 in. long. It holds 24
bits in a range of sizes and
shapes. The storage box
has a reversible snap lock
that acts as a hook for
open-case hanging. It
costs $7.75 postpaid
from Woodcraft Supply,
Box 4000, 41 Atlantic

Ave., Woburn, MA Keep your router bits organized and
(1] 5. safe from damage in this storage case.
Heavy-duty bench grinder

You can grind, buff, brush
and sharpen with this 10-in,
grinder (about $160). The
Bl-pound machine comes
equipped with a coarse and a

medium wheel. It accepts
buffing and grinding wheels
and wire brushes up to 1 in.
wide with a 1-in.-dia. arbor
hole, The gnnder’s 1-hp.,
single-phase motor
produces 1720 rpm.
Some of its other
features include ad-
justable spark de-
flectors and tool
rests.  [ts  ON-OFF
switch is lighted.
It's sold at Delta
machimery dealers.
Wrte Delta Inter-
national Machinery
Corp., 246 Alpha
Dr., Pittsburgh, PA
15238, P

Fl.]
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APRIL 1987

BEAUTIFUL

Designer cars from American studios now compare
with the best Europe has to offer.

ETS elegant
bloek-long  lim-

BY JIM DUNNE, Detroit Editor

nies bought up the coach-
builders, name and all.

cusines of the

"20= and 3= didn't just come off the
lot. Unlike today's luxury ecars, they were
built to customer order. Many luxury carmak-
ers produced only the running chassis. The
wealthy buyer then hired a specialty shop to
design and build custom bodywork to order,
Later, companies like Rolls-Royee and Cadil-
lac offered “catalog” bodywork to people who
didn't need, or couldn't afford one-of-a-kind
exclusivity. Still later, all body design and
construction was brought “in-house,” to the
assembly line, sometimes when big compa-

But human nature
hasnt changed. The TV commercial that
pokes fun at lookalike GM luxury sedans is no
joke. A new generation of custom body build-
ers has sprung up in the U8, to meet that
demand for the exotic. The names are not as
familiar as old-time coachbuilders Fisher,
LeBaron, Muwrphy or Fleetwood, but the
intent to produce a unique vehicle is the same,

Man-made materials have been a bonanza
for customizers, so platoons of highly skilled
craftsmen don't have to hammer oot individ-
ual body panels with hide mallets. The trick in

Vector W2 |above] Is a Chevy-powered, twin-turbo rival to Porsche, Ferrarl and Lambaorghini.,
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making new shapes now is not in con-
structing a first-class body. That's the
easy part. The diffieult part is getting
an outstanding design that will last,

Vector

One of the most exotic of the so-called
designer cars is this 2-seater from Vec-
tor Cars (see lead photo). A creation of
Jerry Wiegert, the Vector W2 is ealled
“serospace technology for the street.”

“We were determined to build an
American car that is superior to any-
thing in the world," boasts Wiegert.
“Our O-to-60 time is under four sec-
onds."” The engine is a transverse, mid-
ships aluminum version of a GM 350-
cu.-in. VB with twin turbos and a twin
fuel-injection system. Horsepower, at a
mild 5 pounds of turbo boost, is claimed
to be GO0 plus.

Vector wants to build 250 cars this
year in three versions that range in
price from 880,000 for a kind of entry-
level model to $150,000 and more for
the W2 and W2A. For your cash, Vee-
tor offers a free high-performance driv-
ing course, so your naw toy won't drive
you. Vector Cars, 400 North Marine,
Wilmington, CA 90744; (213) 775-2277.

Kolb-Design Taurus

From the Kolb-Design shop that has
been turning out boutique kits and
performance models since 1972 comes
this bargain for the mid-price sedan
set. What Bill Kolb ealls a Taurus
ground-effects package will cost you
well under 21000, plus $516 for the
EBS wheels. High-performance tires
of your choice are extra. Body parts
are a space-age mix of nylon and ure-
thane called Nylethane. Kolb will do
the customizing for you at his Blauvelt,
New York, shop for under 32000, plus
the cost of tires. A precision designed
Koni-Kolb  suspension package runs
an extra 3995,

Like most of Kolb's designs, the Tau-
rus offers more than yvou see. Front air
dams are built to direct air to the front
brakes so you don't lose stopping power
in heavy use; rocker panel covers are
formed to keep the same
i:]'lll,”'lll \']l'll,rl:l'll-['i" s

BO

Kolb-Design Taurus features slick aero aids and uprated tires'wheels'suspension,

production cars; and the add-on parts
don't wrap all the way around the car in
the rear, so it can be towed, or cabled
up onto a flatbed without damage. Bill
Kolb, Rt. 303, Blauvelt, NY 10813;
(814) 359-8185.

Eurovette

Inspired by the stunning Ferrari Tes-
tarossa, the Eurovette combines the
best of American and [talian designs in
a package that can be serviced at your
local Chevrolet dealer. Bring in a stock
Corvette and Special Edition Corvettes
Ine, will turn it into a Eurovette in 14
days. What you will get is all-new body
panels below the beltline and to the
rear of the front fender panels. Electric
tloor handles will be added, and all the
changes will be painted in your original
color. Wraparound taillights are the
major disguise at the rear.

In addition, Gotti 16-in. modular alu-
minum wheels, which inerease the rear
track by 6% in., will be exchanged for
your origingl equipment Vette wheels.
The cost: about 12,000, “What we have
iz obviously something that looks like
the Testarozsa for $100,000 less,” says
Dave Samuels, marketing director for
Eurovette, “We build about 30 per
year, mainly for male professionals who
want to be seen in something more
striking than just the standard Cor-
vette.” Special Edition Corvettes, 1619
Clearwater-Largo, Clearwater, FL
J3516; (813) 6RL-4660,

Zimmer Quicksilver

Take a VG-powered Fiero, streteh the
wheelbase a whopping 16 in.—all in
front of the door—replace the body

panels with all-new fiberglass shapes,
and you have an idea of what the
Quicksilver is all about. It blends the
styling of many of the newer luxury
coupes like Toronade, Mark VII and
LeBaron with a production chassis and
drivetrain that promise long life and
dependability. The engine is the Fiero's
2 Rliter V6 performance option,
hooked up to an automatic transmis-
sion, Performance, like that of the pre-
mium Fiero, is excellent, though not in
the class with some true sports models,

“We're not after the performance
driver,” reports Carl Severe, president
of Zimmer. “Like the early Thunder-
birds, we have lots of chrome, lots of
leather and white sidewall tires to set
us apart from the street dragsters.”
List price is $48,000. But you may have
to wait if you want to park one in your
driveway, Severe says that only about
110 will be built each year. Zimmer
Motor Cars Corp., Papano Beach, FL
F2061; (305) 953-T600,

Cars & Concepts
Mark VIl

Take an LSC version of the Lincoln
Mark for vour base car, and add just
about anything you want to build on
that will be hot. Cars & Concepts will
put this GTC (Grand Touring Coupe) in
vour driveway for about 35500 over the
price of Ford's factory version.

For those buyers who like their mon-
ey's worth in something you can see,
the GTC delivers lots to look at. Subtle
ground-effects panels at sides, front
and rear, plus a complete new panel for
the lower side body area make the car
look lower and more =zolid, Wheels are

Eurovette s a Ferrarl Testarossa-like
body on a Chevrolet Corvette chassis.
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Zimmer Quicksilver,

belleve it or not, is a
stretch _]Dh on a mid-
engine Pontiac Flero,

BBES 156 x st-ulu
Minum 1} that
miteh the body caol-
And the whaole
single-col-

1 1N -
[. 3! i‘ll‘l B,

III'.I!II.‘-

vthing but
the wheel rings, lights and badges—are
painted one color.

For an extra $6000 or so you can get
the Stage II GTC, with dramatic
changes in the way the car handles, The
air springs up front are stiffer, Koni
shocks are added, 16-in., 50-aspect ra-
tio Goodyear tires give better grip,
front and rear stabilizer bars maintain
balance, and semimetallic brake pads

bring out the best in the car's standard
antilock brakes. Cars & Concepts,
12500 Grand River, Brighton, MI
48116; (B00) 227-T016.

Hot to trot
Then, there are the specialty cars that
emphasize power rather than styling.

One is the limited run of Shelby Dodge

Cars & Concepts GTC Is a
monochromatic version of
Continental Mark Vil with
an AMG Mercedes look.

into an innocent-leoking econ-
obox. Another low-profile rocket is the
Gale Banks Firebird, featured in our
February '87 issue (page TH). “We'll
give you 500, 600, 700 hp, and yvou ean
drive 'em on the street,” says Banks,
who also builds turbodiese] Ford and
Chevy light trucks. "It looks stock 'til
you pop the hood. It's a sleeper that
catches people by surprise.”

& or stunners, there probably
nalized car that fits yvour
and pocketbook somewhere

in the 1.8, ™







than anything you could buy even a few years ago. How
much better? Dan Gurney told me, “The tires available
on today’s passenger cars are better than the racing slicks 1
used at LeMans in 1967." Considering that Gurney was
hitting 230 mph down the Mulsanne Straight, vou ought to
feel pretty secure as you race down to the 7-Eleven,
According to Fred Kovae, Goodyear's vice-president of
tire technology, much of this advancement is due to
computer engineering. As he puts it, “Computers can be
used to design tread patterns, prediet wear, engineer
internal construction, analyze stress, test behavior and
permit modal modeling of the entire tire/vehicle system."”
Leo Mehl, Goodyear director of racing, is more blunt: "In
the old days, we'd make up some tires, put them on a race
car and see how they worked. That kind of blind testing was
not only very wasteful, it was potentially dangerous.
Today, we can take a new idea, refine it on the
computer, and have that tire on the racetrack or a
passenger car within 30 days. And we know before
we make it how that tire will perform.
“The revolution in tire molding came in the late "60s"
savE Mehl., “That’s when tires started getting lower and
witder, and we learned how to mold them with a concave
treai, so that when you blow them up, they have the right

lt'ﬁ no secret that the tires on your new car are far hetter

ThE‘ th".d QE”E‘E‘UU” Of shape. The revolution in tire compounds came only in the
hjgh-perfﬂrma nce tjre dESigl"I late "T0s. Before, to get the necessary amount of tire wear,
: vou had to give up traction. Now we have rubber com-
promises Safet}", SPEEd and pounds that give good wear, but also good traction.”
‘f]na”y‘;: foul-weather ﬂEIFb”Tt}I" The third great revolution in tire development is happen-

ing right now, with incredible advances in tread design.
Asvmmetric tread designs—the Yokohoma A0SR, for
example—put more rubber on the outside where most
cornering takes place. Unidirectional designs like the
Bridgestone RET] and Goodyear "Gatorback” squeegee
water so effectively they ean corner nearly as quickly on
wet asphalt as on dry.

Speedway to driveway

With the exception of Goodyear's NASCAR tires, just
about every racing tire in the world is now a radial tire.
Sinee virtually all street tires are radials nowadays, this
means racing technology is directly applicable on the
street.

The famous “Gatorback”—the tire with the distinetive V-
shaped tread pattern that's original equipment (ODEM) on
the Corvette, Z-28, Mustang GT, et al—is literally a street-
legal version of Goodyear's Formula One rain tire, Bridpes-
tone's similar RET1 is derived from a rain tire used in
European Formula Two. Most of the other leading-edge
high-performance street tires were also developed and
tested in racing.

According to Rick Brennan, performance tire engineer-
ing manager for Bridgestone, a number of techniques
developed for racing have been incorporated in high-
performance tires like the RET1. Competition-inspired
rubber compounds resist heat buildup. Nylon cap and strip
plies molded over the steel belts in the tread restrict
movement of the tread and tire “growth” at high speads.

BY RICH TAYLOR. Contributin g Editor _I_T]tmharz? ru}__'r}:ml' m the hea-:i‘ area and wire rwn_ﬁrrcem;_-nr.s
— in the lower sidewall improve steering response,
PM PHOTO BY HUMPHREY SUTTON Right now, you have a choice of similar tires from

POPULAR MECHANICS ® AFRIL 1587 83



American, Japanese and BEuropean
manufacturers. American companies
are generally considered world leaders
in tire technology, and their top offer-
ing= include Goodyear’s Eagle VR Ga-
torback and Eagle GT, BFGoodrich’s
Comp T/A, General's XP2000V, Fire-
stone's Firehawk GT and 5-660 and
Michelin's American-designed and built
Sport EP-X.

Until two or three vears ago, Japa-
nese tires of any sort were derided by
racers as “rim protectors.” Today,
some of the best Showroom Stock rac-
ing tires are built in Japan. They in-
clude Bridgestone's RETI, Toyo's Se-
ries 600 and Yokohoma's AMIE and
AMBR. European tives in this class are
the Goodyear NCT, Pirelli PT00, Conti-
pental CVA1, Fulda Y-2000, Michelin
AWX and Dunlop D4,

Speed ratings

Mozt of these “ultraperformance” tires
are “V" speed-rated, There are speed
ratings for everything from lawn-mow-
er to heavy-equipment tires, but there
are only four relevant to automobile
tires, Speed ratings were developed in
Europe, where it is still poszible to
drive as fast as you can go down the
Auntobahn, If your Ferrari or Porsche
can hold 150 mph for hours on end, vou
need tires that won't blow up after 10
minutes at 110,

S-rated tires have been laboratory-
tested at sustained speeds of 112 mph
without failure. H-rated tives are capa-
ble of a sustained 130 mph, while V-
rated tires will sustain 150 mph. Good-
year has just introduced the first #-
rated tire, the Gatorback ZR-3, cleared
for sustained speeds over 150 mph.
While it is not yet Z-rated, Porsche has
selected Bridgestome’'s RETI as the
OEM tire on its 958 supercar, Both the

B4

Fat-cat award goes to huge
Michelin XGT Plus tires de-
signed for the Corvette.

Porsche and the special
256M0VR-1T  Bridges-
tones sre designed for
sustained speeds up to
200 mph. It's not likely in
the near future that vou'll
need a capability for sus-
tained speeds of 130
mph—not  to  mention
200—but it's nice to know
that your tires have so big a
anfety cushion,
Une problem with high-per-
formanee tires derived from rac-
ing is that many of them don't work
=0 well il the pavement is wet, Racers
swilch tires at the first dreop of & show-
er, but that's not practical on an every-
day street machine. No matter. Yoko-
homa recently introduced the AVS
series of Dry, Intermediate and Wet
street-legal tires. Each one has a differ-
ent tread design and compound, for
superior traction under its specifie set
of conditions. They're all V-rated, but
capable of sustained spesds of 186 mph.
No doubt, Yokohoma expects to supply
more to Showroom Stock racers than to
everyday motorists who like to do 4-tire
pit stops at every change in weather.

Winter performance
Virtually every V-rated high-perfor-
manee tire has truly abyamal traction
on ice or snow. The wide footprint,
high-traction tread compound and
small-element tremd design combine to
“fNoat” on snow, You'll either not be
able to go at all, or vou'll glide danger-
ously at even low speeds. You wrast
switch to snow tires on all four wheels
for winter driving if youor car has con-
ventional high-performance tires,
Goodyear has just solved the prob-
lem of finding fast snow tires by intro-
ducing the first low-profile, V-rated
snow tires. The Eagle M+5 passes the
standard industry tests for mud and
BIFW lr.'ﬂ"linu, yel it comes in all the
usual performance tire sizes and can be
run all day long at 150 mph. No one is
sugpesting that you drive 150 in the
snow. And there is no way any M+35
tire can equal today's high-performance
tives for dry-road traction, but the Ea-
gle M4 5 is far better than conventional
snow tires on dry asphalt. [U's the all-
around winter tire that high-perfor-
marnce cars can wear until spring.
About M percent of all new cars are
equipped with all-season tires, accord-
g to Goodyear's Fred Kovae, In our
experience, most of these “do-every-
thing” tires don't do any one ting very

CONSTANT
PERFORMANCE TIRE

All-season tires will evolve Into constant-perfarmance designs.
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well, Goodvear’s answer is the Eagle
GT+4. The GT+4 is H-rated for 130
mph cruising, but also M+S rated for
equally good performance over a wide
range of weather conditions. Unlike the
typical V-rated “dry” performance tire,
or Goodyear's Eagle M+5 winter tire,
the GT+4 and Michelin's EP-X are
year-round tires not intended to be
changed with the seasons.

The GT+4 is what Marshall MeLu-
han used to call “the opening wedge of
the trial balloon.” Fred Kovae says that
in the future, teday’s all-season tires
will evolve into what he calls the “con-
stant-performance” tire, a tire that
“will deliver equivalent input to the
driver in the dry, wet or snow—at low
speeds or high—on any surface.” The
iden is to provide the driver with pre-
dictable performance and no surprises.

As tire aspect ratios pet lower, the
sidewalls get shorter and wheel diame-
ters have to increase in order to pre-
serve reasonable pround clearance. In
the lust five years, the leading edge has
gonge from 14- and 15-in. wheels to 16-
and 17-inchers. Designers are alveady
testing extremely low-profile tires on
19-in. rims, and wheels greater than 20
in. in diameter have been tried on road-

Leading-edge technology used

in the JJD System 8 fits two skinny

tires to each wheel |above | to provide
superior traction in very heavy rain
with deep puddles. The Eagle M+ 5 from
Goodyear |[below) is a snow tire that's

good for 150 mph on clear pavement. It
beats the high-performance winter blues.

racing cars. [t's just & matter of time
before you see them on the street,
Shorter sidewalls give more predict-
able handling because they eun be stiff-
er. But stiffer sidewalls make for a
harsher ride. Most tire companies are
Lesting experimental wheels that have
different diameters on the inside and
outside of the rim—say 17 and 19
in.—s0 that the outside sidewall can be
atiff for good handling, while the inside
siddewall is =ofter, for a smooth ride.

Two-for-one tire

This inner/outer coneept has been tak-
en one step further by Swiss inventor
Jerry Juhan. Instead of one wide tire,
his JIL Twin Tire System 8 uses a pair
of narrow Avon tives fitted side by side
on & single wheel, Juhan elaims dry
roar performance comparable to a sin-
gle wide tire, but with much less dan-
ger of hydroplaning in the rain.

On JIIVs current production tive-
wheel combinations, both the inside
and outside tires are identical. Bul as
Dr, Ferdinand Piech of Awdi says,
“Imagine having the outer tire made of
a tough compound to stand up to cor
nering forees, the inner tire made of a
different compound for traction and
comfurt.” Then there's the possibility of
different tread designs, different size
inner and outer rims, three or even four
narrow tires per wheel, and =0 on. Of all
the futuristie tire coneepts aroumd, the
JIT geems to be the most versati-
le . . . though at S2000 to $45600 a =et,
hardly the least expensive.

We had an opportunity to do exten-
give real-world testing of the JJD con-
cept on g BMW 325, The wet-weather
performance is as spectacular as ex-
pected, with the added benefit of a
perceplibly smoother ride over pot-
holed pavement, LI dual tires can go
some 30 mph faster through deep water
than conventional tires before they
atart to hydroplane (skid).

Since the chance of getting two {lats
at onece is small, the JJD system ean

f PMlewae L to pge 102

INTERMEDIATE TREAD

Yokohama's AVS tires are avallable with treads designed for use In sunny weather [left], rain or sprinkles [right].
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he fierce wind stirs up whitecaps
on the restless ocean surface.
Twenty-foot waves cascade into
one another as ithe siorm churns
the water. Yet 150 ft. below, a
giant black vessel glides, nearly oblivious to
the seething tempest. The gentle rocking of
the U.S, Navy's TRIDENT-class submarine is
the only clue to the violence of the storm
above. But the crew is not alone in this
undersea world.

“Conn, Sonar, | hold a contact, a probable
Soviet submarine, bearing two-five-eight."”
The sonar supervisor peers over the shoul-
ders of the sonar operators at their console
screens, vividly bright in the otherwise dark

AL PHOTD BY SEIM GAMDY

sonar room. In the control room, the officer
of the deck, or 00D, has ordered the crew to
battle stations and informed the captain of
the situation. The “old man” hurries from
the wardroom, where he and other officers
were enjoying a movie, to the control room.

There, he receives the reports from his
battle station’s fire control party:

“Contact now bears three-zero-two. He's
drawing right."”

“Contact classified as Soviet submarine,
VICTOR II1 class.”

“Ship manned for battle stations.”

Acknowledging the reports, the captain
mentally calenlates the course, speed and
range of the VICTOR, confirming the infor-
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mation given him by his executive officer, or
X0, In front of the XO are the operators of
the Mark 118 Fire Control System. While the
digital computers solve the complex geomet-
rical problems of target pesition and neces-
sary torpedo settings, other watchstanders
are busy constructing paper plots of the
action, both as a vital backup to the comput-
ers and for a permanent record.

“Right 15 degrees rudder, all ahead stan-
dard, make your depth 400 feet,” the captain
orders. Repeating and acknowledging the
orders, the diving officer of the watch and
the helmsman hasten to respond. The watch
ensures that the helmsman and the planes-
man guide the 18,000-ton vessel swifily yvet

POPULAR MECHANICS = APFI[ 195

smoothly, with a precision of movement sur-
prising for such a large ship.

An order to “Make torpedo tubes 1 and 2
ready in all respects™ sets the anxious menin
the torpedo room in motion, making their
checks of torpedo conditions and ensuring
that the tubes will fire when the switch in the
control room is thrown. Just 250 ft. astern of
the control room, highly trained engineering
personnel operate the nuclear reactor and
its associated steam plant, under the orders
of the engineering officer of the watch.

“Match sonar bearings and shoot!” the
captain orders. The torpedos run true, The
TRIDENT has destroyed the enemy! This
time, however, it is a training exercise, with
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surfaces: the rudder and stern hydro-
planes. The single serew aft is specially
designed for quiet operation while pro-
viding a top speed of more than 20
knots. Driving that serew, and provid-
ing electric power for the machinery, is
a General Electric S8 nuclear reactor.
The 24 Trident-1 missiles, which rep-
resent a quantum leap in aecuracy,
range and warhead size over the earlier
Polaris and Poseidon missiles, enable
the submarine to fulfill its prime mis-
slon as a deterrent to nueclear war, In
atldition, she is armed with deadly Mk.
48 torpedos for active defense. To con-
found searching enemy ships and sub-
marines, the TRIDENT is the guietest
of U.5. subs, contains sensors to find
hiding places, and can deploy acoustic
decoys to deceive enemy sonars.
Because of their construction, the
interior spaces of underwater veszels
tend to be more eramped than surface
ships. However, the TRIDENT's dual
“Blue" and “Gold™ erews, each with 15
officers and 150 enlisted men, have
mare living space and better accommao-
dations than those aboard any other
LS. submarine, Roomy 9-man berth-
ing ureas are nestled between the mis-

RADIO AND
1 COMMUNICATION
ANTENNAS

PERISCOPE

e
Rt

RADARIRADIC

COMMUMICATION

CREW OUARTERS

sile tubes, Entertainment facilities in-
clude a videotape playver, stereo
system, jukebox, gym with body-build-
ing equipment, Ping-Pong table, ice-
cream machine and library, The heads
even contain porcelain toilets with 1-
valve operation, a true luxury on a
submarine, The increased emphasis on
crew comfort is important during the
TRIDENT's 70-day patrols.

The commizsioning of the 1SS Nevn
dir in August 1986 brings the total
number of (OH [0-class subs to eight, At
present, all TRIDENT subs are being
built by the Electrie Boat Div, of Gen
eral Dynamies Corp. in Groton, Con
necticut, although Newport News
Shipbuilding in Newport News, Virgin
i, 18 rearing up to compete as well,
Onee  commissioned, the ships are

based in Bangor, Washington., Later,
some TRIDENT crews will eall Kings
Bay, Georgin, their home port.

Artist's conception of the insides of a pre-
Trident nuclear sub was based on Deferse
Department information. Trident subs,
while sleeker and roomier, are designed n-
ternally in much the same way.
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Soviet Victor [l subs pass in rare review photo shot during a Baltic S5ea operation.

To accomplish its mission, a fleet
ballistic missile submarine (SSBN)
must employ long-range missiles, re-
sulting in a patrol area large enough to
hide in, and close enough to home part
to minimize transit time. The ship must
have a highly accurate navigation sys-
tem, sinee the targeting of the missiles
depenids on the firing platform’s knowl-
edge of where it is. The SSBN must be
very quiet, to remain undetected in an
environment where sound ean travel
for great distances, Sufficient torpedos
must be carvied aboard to enable the
sith to fpht back if sttacked, or to serve
a5 an attack submarine following the
launching of all missiles,

There are two types of submarines in
the LS inventory: SSBNgs, often
called boomers, and fast-attack subma-
rines (B8Ns), Fast-attuck submarines
have a drastically diflerent  mission
thin SSENz In wartime, these hunter-
killers would prow] the sceans to attack
enemy SSBNs, surfuce battle groups
and merchant ships. They are smaller
and fuster than SSBNs, und more agile
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But it's difficult to sharpen
and has no stain resistance.
The answer to the staining
problem in the future will be
CPM T440V. High in ecar-
bon, very high in vanadium,
and high in chromium, this
steel also has good stain re-
sistance and, in some tests,
haz demonstrated outstand-
ing edge-holding.

The excitement in knife-
making certainly isn't limit-
ed Lo specialty steels, how-
ever. Cold Steel Inec. is im-
porting a line of knives called the
Shinobu Lockbacks, whose blades are
ground out of what they call San Mai
stecl. It's a stainless-stee] iminate con-
sisting of a hard core sheathed by
spring-steel sides that are forged into
one inseparable piece, The blade offers
astrength, sharpness and edge holding.
While laminating knife blades iz hardly
new, laminating temperature-sensitive

Gerber uses tough Vasco Wear steel In Its folder [bottom].

stainless is indeed unique, particularly
in a small pocket lockback like the
Shinobu.

Gerber Legendary blades makes a
line of knives using a steel called Vasco
Wear. Vasco Wear is, as its name
implies, a wear-resistant steel. It is
high in carbon content (1.12 percent),
high in molybdenum (1.35 percent), and
high in vanadium (2.40 percent). Either

the molybdenum or the va-
nadium alone would make
thiz steel tough, but with
both elements in the mix-
ture, this steel iz extremely
tough.

Despite these advance-
ments, though, the answer
to the perfect knife steel has
never been found. And it's
my guess that it will be a
while before knifemakers
find the perfect balance of
flexibility, edge-holding and
ease of sharpness, always
the elusive objectives.

Handle materials, on the
other hand, are undergoing an interest-
ing transformation as the progression
from the wood/bone era to modern syn-
thetics continues. Tracing the lineage,
"Giks-era Delrin took the place of Cellu-
loid and natural materials like bone,
ivory or stag commaonly used in the 19th
century. Later, Micarta, a phenolie
plastic made by Westinghouse, allowed
handles to be made that were impervi-

evolees of “mispeak” are caling it “the
Muttiple Indvidual Soidier Tasks 1ool,” a
nom: oe gueme that may get cumbersome

Enter The ‘Smart’ Bayonet

solder’s field krife was the ncreasng reliance
on personal knives in the field. The infaniry
simply wasn't getting proper use out of the M-F
standard-igsue bayonet, which was developed
in tha early '60s 1o attach to an M-16.

manded ia fix bayonets n battle was during the
Korean War, and bayone! training was phased
out in 1976, The Sacretary of the Ammy renstat-
ad bayonat framng n 1983, bul the real spark
that caused the Army to consider replacing tha

In addition o easy adapabilty o today's
Army  standard shoulder arm—the M-16
A2—the Army was looking for a knife that could

cul wire, saw wood, cleave alurminum
arcralt skin and pop the steel bands that fasten
amma containers,

One mieresting feature of the new bayonet,
designed by Phrobis il of Oceanside, Caliomsa,
& the wire-cutting recess on the bottom of tha
sheath. A lug above this U-shaped indentation
accepts the oval hole near the blade's tip, The

fancy-pants 21st century uliity tool, present-
day Gls wil aly have something 1o complain
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ous to heat, cold, water, oil, corrosion
and impact. As a recent example, the
gentlemen at Timberline Knives use
traditional Micarta in a survival-knife
concept that relies on removable handle
scales. Small compartments are cut into
the scales, which are filled with surviv-
al aids like fishing equipment, snares,
line and a compass. The Timberline
stows in a belt holster, which also
carries a small Allen wreneh for disas-
sembling the handle.

The latest wave of handle technology
relies on thermoplasties. Zytel, Valox,
Kraton, Thermorun and Elastomer AR
have eauzed a virtual revolution in knife
design. The new field of synthetic knife
handles also includes rubberized mate-
rial like the Elastomer AR found in the
Aron Kazei of Japan and Kraton made
by Shell. These particular products in-
habit a never-never land between rub-
ber and plastie. They are made from
styrenic and butadenie copolymer and
block copolymer rubber. While they
look and feel like rubber, these thermo-
plastics are much more durable than
rubber and can be molded and pro-
cessed like a plastic. They are strong,
resistant to water, acids, bases and can
stand short exposure to solvents and
oils. They can even withstand tempera-
tures as high as 250" F should they need
to be sterilized.

Zytel and Valox

Hard glass-reinforced Nylon copolymer
compounds such as Zytel and glass-
reinforced polyester alloys such as Va-
lox do not resemble the rubberized
thermoplastics. But they, too, have the
advantage of withstanding wide ranges
in temperature.

In addition, handles of Zytel and
Valox can be colored any shade desired
and the wear-proof color will be distrib-
uted throughout the material. Best of
all, they combine lightness and
strength, which produces comfort and
confidence when the knives are hanging
from your belt.

What's available in knives using
these new materials? Case has pro-
duced a filet knife like no other on the
market. The Snapper is a lockback
folder with a handle that can be apened
for cleaning purposes. In addition to
having stainless steel throughout for all
metal parts, Case has used a thermo-
plastie rubber for the handle,

Case developed its own bonding pro-
cess to hold the thermoplastic to the
steel, and tested the handle material
and bonding by immersing it in water
for up to two weeks.

Even further, Case operated the
locking mechanism more than 4000
times with no sign of deterioration.
This testing was topped off by dropping
the knife repeatedly from a height of 15
ft. with no damage. Best of all, the
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Handsome Micarta is the handie of choice in
Timberiine’s pocket survival knife. Fishing
line, flles and compass are inside scales.

Snapper is right for both tackle box and
countertop butcher block.,

Gerber, Buck and Al Mar all use the
rigid glass-reinforced polyesters to
make handles for very lightweight
knives. Gerber uses Zytel for its inter-
changeable blade series as well as small
lockbacks and even large, folding filet
knives. Gerber couples Zytel for both
handle and holster in knives designed to

Western has combined skinning blade and
drop-point hunter in a dual sheath. Thermo-
plastic Kraton forms the grip.

be used in wet conditions. Zytel and
Type 441 stainless steel, generally,
make pood partners for knives to be
used in a harsh environment.

Buck has a series of knives it calls
Bucklite, which uses Valox. Valox is
very similar to Zytel and is used for the
same purposes—light weight and
strength. Buck's Valox handles come in
a wide range of colors: brown, red,
green, blue and black.

Buck uses Kraton in its filet knife
handles. The rubber-like feel of this
handle keeps the knife from slipping
when it pets wet. Buck teams T425
Modified stainless with all these ther-
moplastic knife handles to make them
truly high tech.

Superior edge-hoilding

Vasco Wear blades by Gerber are
meant for the hunter or outdoorsman
who needs superior edge-holding. The
Vasco Wear, combined with a Micarta
handle, makes a knife that will also
stand up to severe use,

Perhaps the newest line of knives to
come on today’s market is the line that's
being sold by Calmont Cutlery. Cal-
mont’s knives are all designed by Cal-
vin Montgomery and they are an excit-
ing new concept.

The patented “point protector” on all
Calmont knives was designed to aid the
hunter in feld-dressing game. The
point protector covers the point of the
blade when there is a danger of pene-
trating the internal organs during the
field-dressing chore. When this danger
is past, or at other times when the point
may be needed, the point protector
folds back along the handle and is com-
pletely hidden.

‘“1-piece’ construction

There are several models of Calmont
knives and they are all made from 440-
A steel in a “l-piece” construction,
Elastomer AR handles have been add-
ed to some models to aid in gripping the
knife under adverse conditions. Should
the owner wish to remove these han-
dles for cleaning, or any other reason, a
simple serewdriver is the only tool that
is required.

Newest in Calmont's line is a knife
with a blaze orange handle. As with all
thermoplasties, the eolor completely
penetrates the handle and there is no
worry that it will fade or wear off,

These are just some of today's knife
bargains. They're all in the 330 to 355
price range, with the exception of the
Turnbull custom, which sells for $150.

There are other designs in the works
from the various cutlery companies.
And the search for better steels and
handle materials seems ongoing. As our
caveman ancestors knew only too well,
there's no end to what some ereative
mindz can accomplish with a knife. PM

93



PM COMPARISON TEST:




More than just a rubber boat,
a modern inflatable can be
the ultimate in sport,

utility and easy storage.

We test six top sellers.

BY TIMCOLE, Boating/Outdoors Editor
Photos by Dan Nemey

el R B e ® A

owhere will vou find a boat that
will do as much—or as little
—as a soft-bottomed inflat-
able. It's perfect as a tender for
a larger vessel, as a beach boat
or river runner—even as a low-cost utility
platform for diving or exploring. But let the
geas kick up the merest fraction, and the
rough ride produced by a conventional inflat-
able can knock you into the next county.

It thus becomes both versatile and limited,
a boat for all reasons, and yet a boat that's
only suited for a narrowly defined environ-
ment—inappropriate for big la and un-
sheltered seaways, indispensable for flat-wa-
ter rivers and tropical coves,

Most manufacturers have tried to broaden
the inflatable’s proper operating band with a
variety of add-ons—like shock-absorbing in-
flatable seats behind wh steering attach-

ments, and rigid bottoms. This last feature
3 ssfully suppresses the bounce, but then
you're right back where you started from in

the stowage department.
With this in mind, POPULAR MECHANICS
decided to compare six stripped-tdown soft-
elative to handling, interi-

enough rigid inflatable be
market to warrant a full-blown G-way test
(though that day is coming soon) and testing a
clutch of contemporar fi-bottomed boats
allowed us to gauge how various manufactur-
ers approach the deceptively complex task of
building a boat you can stow in a closet,
With Mercury Marine providing identical
Mariner 40z, and John Izzo of Marine General
in New Haven, Connecticut, pr ng rig-
ging expertise, we put 15-footers from Zodi-
ac, Novurania, Novamarine, Achilles, Avon
and Lancer through a mixture of sea states
and wind wisle The winner demonstrat-
ed clear superiority in handling, but not
without a price.

Zodiac Mark lll Futura

While interior volume, top-end speed, accel-
eration, stowage convenience and detailing
are all pretty compelling test criteri pot-
ing over the wavetops 12, in essence, all an
inflatable is supposed to do. So it better do it
well. The leader of the band in that case was

Zodiac relies on stabllity tubes to blast Into the lead
of PM's mega &-way Inflatables showdown.




RIDING ON AIR

clearly Zodiae, which has parlayed a
generation of experience with little
rubber boats into the safest, best hand-
ling—and priciest—inflatable on the
market. The Zodiac performed so well
that testers eried foul. Akin to compar-
ing a Mercedes with a Cadillae, it liter-
ally outclassed the competition.

The keys to Zodiac's success are the
unique “secondary tubes” running lon-
gitudinally port and starboard down
the bottom of the boat. The Zodiac may
be a couple of seconds off the pace in
speed and acceleration (see chart), but
gecondary tubes permit right-angle
cornering at wide-open throttle with-
out cavitation, Be wary, though—the
Zodiac is so responsive to tiller move-
ment that it's quite possible to become
separated from the boat with any radi-
cal high-speed maneuver. Routine use
of the emergency stop lanyard is
strongly advised.

The secondary tubes possessed a cer-
tain shock-absorbing quality, too,
which enhanced the overall ride, The
Zodiae also managed to achieve level
high-speed flight without exeessive
“nose rise” on acceleration, which we
particularly appreciated in rough,
crowded conditions.

The Zodiae we tested could have
benefited from a spray hood, but the
boat’s full-length rubrail has a signifi-
cant downturn, which helped deflect
wash. The boat also has an ineredibly
strong bow handle, an inflatable’s pe-
rennial weakness,

Most manufacturers in today's infla-

LOA: 155"/ Beamn: 6'3"/Payload': 2866

tables market hand-build their prod-
ucts. But the French have developed a
mechanical process for building their
boats based on “thermal bandaging”
technology. Mass  manufacturing
doesn't seem to have detracted from
Zodiac's quality, though, and if we have
a complaint, it's with the boat's meager
stowage capacity,

Novurania
Canguro 450 GS

The next three boats in our test ranking
were all within a shade of one another
following our empirical performance
runs and subjective analyses, with the
Novurania earning the nod for the No.
2 spot. We developed a lot of affection
for this [talian entry. Its large-diame-
ter inflation tubes give it a Michelin-
man pudginess, which was truly com-
forting in a steep chop.

Of the “also-rans” behind the Zodiac,
the Novurania performed the best. We
experienced some cavitation in the
tight spots, but not as much as with the
rest of the fleet. We attributed this
handling edge to the boat's full-length
wooden keel (an important stowage
consideration) and its deep-vee forward
entry. Downturned inflation tubes also
helped deflect water, producing the
driest ride in our fleet.

Novurania exhibited a lot of savvy in
certain areas, like the asymmetrical
transom cutout, which allowed room for
the tiller during hard right-hand turns.
You don't realize the safety value of
this feature until you have to execute a
sudden dodge.

Novurania

also  approached—but

=

LOA: 14'9"/Beam: 6°9/Payload: 2700

didn’t quite achieve—a proper stowage
solution with its semi-dry but unse-
cured stowage compartment forward.
Heavy objects still managed to slither
aft on acceleration, but the Velero-
secured envelope stowage for registra-
tion papers and other valuables was a
step in the right direction.

Novamarine Navy 765

Its strong point iz the dry, securable
stowage pod forward underneath a neat
wooden folding platform lid. This var-
nished wooden area is finished with
nonskid grit and you ecan stand on it
when elimbing onto the deck of a larger
vessel. The stowage area is secured at
the rear, so stowed items stay stowed,

The MNovamarine also boasted the
greatest cockpit volume, and its unique
sequared-off bow inereased total volume
and helped in offloading passengers.
Novamarine's bailer was also clearly
superior to those found aboard other
boats, exeept for the primitive but ele-
gant approach adopted by Lancer,

While cavitation in tight corners was
problematical, it wasn't as bad as some,
and testers naturally turned to the
Nova for errand-running, a sure sign of
practical acceptance.

Achilles SD 156

The Achilles' transom is mounted far-
ther forward than usual, which neces-
sarily places weight well forward in the
cockpit. That equates to level accelera-
tion and a slightly smoother rough-
water ride. It also subtracts from im-
portant cockpit volume, an irksome
detail in an otherwise well-designed

LOA: 157 /Beam: 7'1"/Payload: 2640

Weight™; 250/No. chambers”; 7+ keel

Weight: 250/No. chambers: 4

Weight: 220/'No. chambers: 4

Cockpit volume®; 42 57 1t.*/Floor: aluminum

Cockpit volume: 46.75 f.*/Floor: wood

Cockpit volume: 50.79 f1.*/Floor: wood

Material®: Strangan plastomer-coated Poly

Material: 1000-denier Neo./Hyp.-coated Nylon

Material: 1500-denier Neo./Hyp.-coated Poly

Construction® Butt-joined thermal bandaging

Const.: HLU, seams lap 17, taped, 2-ply battom

Construchion: HLU, seams lapped 17, taped

Top-end speed”: 32 mph

Top-end speed: 31 mph

Top-gnd speed: 33 mph

Acceleration®: 4.26 sec

Accelerabon; 3.38 sec.

Acceleration: 3.62 sec

Performance™ 27 .66 sec,/Handling rank'®; 1

Performance; 29,08 sec./Handling rank: 2

Performance: 30.02 sec./Handling rank: 3

Set-up rank'': 4/Price as tested': $6100

96

Set-up rank: 1/Price as tested: 33875

Sal-up rank: 2/Price as lested: 54230

| Test Specs: 1. Payload in pounds recommended by manulaciurer. 2. Weight in pounds accordng 1o manulacturer n two packed bags, ranging In siZe
from the largest—Zodiac, 13.37 1.° plus 5.8 ft. *—to the smallest—Novamanne, 7.88 1% plus 2.42 1.2, 3. Total number of air compariments plus inflatable
kel where appiicable. 4. Cockpet volume in cubic feet obtained by multiplying internal length by internal width by cockpit height, 5. Neg. = Neoprene

e e e e . . . e el
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boat. Running, the Achilles top-end,
acceleration and performance-course
figures were all respectable, But the
boat has no integrated dry stowage,
and we disliked the detachable spray
hood on the nose of the boat. It fit
poorly and got in the way when climb-
ing over the bow,

Avon Supersport 54.60

Avon's position in the inflatables mar-
ket remains high, based on the compa-
ny's long-standing reputation. But we
uncoverad some serious shorteomings
in key areas. Poor acceleration and
performance course figures revealed
major handling flaws. The boat rears up
on its stern tubes for several seconds
after throttle up, which is not only
glow, but limits the helmsman's ability
to see. No other inflatable behaved so
ahysmally. The Avon also experiencei
severe cavitation, even in lazy corner-
ing, and pitched water over the tran-
som into the cockpit at high speeds.
With a complete failure in the boat’s
gide grab handle on top of these perfor-
mance deficiences, it appeared that this
m:ijl 1 innutﬂh[f' ]t]unl]f;,:rl:l]l't,'l' |'|'.|..- Lo
work hard to vestore past glories,

Lancer Maxi 4505P

We like to throw worthy neweomers
into PM boal comparisons whenever
possible, and Lancer from New Zew
land happily agreed to participate. The
hout's strong suit is not exactly evident,
however: According to Lancer’s Ken-
neth Catt, it's a spevial coating to resist
the high temperatures and high ultravi-
olet light that prevail in the Pacific rim.

LOA: 15'6%/Beam; B'3 /Payload: 2750

i -

We took a real shine to the Lancer's
simple but hardly attractive bailer sys-
tem, a pair of duckhills fashioned from a
couple of heavy-gauge rubber tubes,
Other manufacturers solve the problem
with more complicated, less efficient
hailing svstems,

Bevomd these details, and the boat's
basic construction, however, the Lane-
er has o mejor task in competing with
its European contemporaries. The boat
auffered eavitation probloms in almost
every condition including smooth-wi-
ter, straipht-ahead operation, even
with the long-ghaft engine stipulated by
the manufacturer. This materialized in
poor speed and performance figures
across the board. And, like the Achil-

-

- -

LOA: 15" /Beam: 6'2"/Payload: 2030

Weight: 230/No. chambers: 5+ keel

Weight: 274/No. chambers; 4 +keal

While handling was PM's
prime test criterla, proper
detailing wasn't over-
looked, Clockwise from top
left: Zodlac's secondary
tubes; Novamarine's useful
grab handle/mooring cleat
comba; Nova's stowage lid/
I ; and Lancer's
elementary but highly effi-
dent baller system.

- £l
lez, the soft spray shield fitted over the
nose gol in the way during boarding
and was hard to see over,

Lancer has no doubt discovered that
the inflatables market is a tough field in
which to compete. These aren't just
hastily glued rubber blobs with an egge-
beater pasted on the hack, They're
highly engineered vessels that rely on
sophisticated syntheties, coatings, lo-
callzed support for point lodding, and
nuanees in bottom shape to cope with
an ever-changing sed state, They can be
the answer to vour pravers—aor literal-
ly & puin in the butt when the conditions
aren't right. How they fit inte yvour
bouting plans depends on where you're
coming from.

LOA: 14'9"/Beam; 6'4"/Payload; 2320

Weight: 242/Na. chambers: 34 keal

Cockpit volume: 35,79 ft."/Floor: aluminum

Cockpit volume: 45.69 ft.*/Foor. aluminum

Material: 840-deniér Neo./Hyp_-coatad Nylon

Material: 840-denier Hyp.-coated Nylon

Cockpit volume: 47.17 ."Foor. wood

Material: 1680-denier Hyp.-coated Nylon

Construction: HLU, seams lapped 17, taped

Construction; HLU, seams lapped 14", taped

Top-end speed. 31 mph

Top-end speed: 32 mph

Construction: HLU, seams lapped 17, taped

Top-end speed; 28 mph

Accaleration: 3.97 sec

Acceleration: 4.14 sec

Acceleration: 6.20 sec

Performance: 30 30 sec. /Handling rank 4

Perlormance! 2960 sec. /Handiing rank: 5

Perormance: 3017 sec /Handling rank: &

Set-up rank: 5/Price as tested: £3590

Set-up rank: G/Prico as tested: $3350

Sat-up rank: 3/Price as tested: $4833

Hyp. = Hypaion, Poly

- Polyester. B, HLL =Hand layup. 7. Measured on flat-water with no wind or current using MPH X-band radar gun. 8. From 0-25 mph

9, Timed on closed 'g-mile flat-watsr course using Heuer dagital stopwatch. 10, Bubjective ranking based on performance in vanols wind and sea siatas,
including cross-chap. 11, Subjective ranking based on time and affort in instaling floor and infiating. 12. Prices do not include engine

POPULAR MECHANICS & APRIL 957




COLOR-BY-

U
- ._.-- —— — S — ——
e — e — e —— — i — — — — e




Hollywood'’s latest headline
Involves no starlets or matinee
idols. The hot stuff’s about a
digital computer process that
brings living color to old
black-and-white film.

BY 5| EVE PARKER, West Coast Efiilﬁl—I
Photos by Dave Gooley

ou're flipping through the chan-
nels when vou come across a
a'.:l||1||I:II' .'||I:l_‘._'r'. e I'\."Ili I'r'illu;-
nize a8 8 favorite, late-night,
old-time movie, 1 ou wateh fora
few moments, the images are there but some-
how—difTerent

No, vou're not in *The Twilight Lone,” bt
your hlpek-and-white favorite 1= now in color,
Recent advances in computerized video pro-
cessing bring this new dimension to b&w
photographic flm. The mage wand has al-
ready touched classies such as “The Maltese
Faleon” and *Yankee Doodle Dandy.” More
are on the way, including “The Treasure Of
The Sierrs Madre,” “White Heat™ and a host
of series from TV's polden age.

Adding color to b&w motion pictures had
its start in the daye of silent films, when

produvers might hire scores of artists to
hand-paint special effects onto already-pro-
cessed films. Today's color-adding technology
iz a far ery from those puinstaking attempts to
liven up a dall, gray image,

It's still a tedious, time-consuming and
expensive process, but two large companies
formed expressly for the purpose of adding
eolor to bw imuges are working three ghifts
a dav, seven davs a week, in an attempt to
mest massive orders placed by the owners of
huge film and TV librarmes.

Colorization, & firm located in Toronto,
Canardi, and Color Svstems  Technology
(CST) of Marina Del Bey, California, are two

Finger painting? Well, almost. A colorist at Califor-
nia’s C5T uses the keyboard of an Apple Macin-
tosh computer to pick frame from a black-and-
white Erral Flynn mowvie, and manipulates the
computer’s mouse controller [under right hand)

to select and apply shades of colors.
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COLOR-BY-NUMBERS

companies at the forefront of the color-
adding industry. They utilize computer
techniques with many similarities, but
some vital differences. Colorization is
affiliated with Hal Roach Studios—
owner of many b&w oldies, and CST
has contracted with media mogul Ted
Turner to add color to 100 classic films
Turner aequired when he purchased
the huge MGM film library.

Both companies rely on color-adding
systems with some top-secret cireuit
boards that read digital video signals
off a copy of the original b&w film and
then assign color values to the signals,
frame by frame.

Pick a color . ..

The first step in the color-adding pro-
cess I8 making a high-quality, 1-in.
videotape copy of the b&w film. Next, a
computerized shot-list must be made of
the entire movie, detailing every item
and movement in each shot within a
seene, In “Yankee Doodle Dandy,” for
example, more than 1400 separate
shots had to be detailed and cataloged
before any color-adding work could be-
gin. At more than £3000 for each min-
ute of color-added tape, edit machine
operators want to be sure all the infor-
mation is in-hand before the computers
start their work.

It is at this point that researchers,
art directors and colorists combine as
the team to determine what color Hum-
phrey Bogart's smoking jacket should
be, if Shirley Temple’s eyes are hazel or
brown, and if the railroad car in “42nd
Street” ghould be red or black as the
cast “Shuffles Off To Buffalo.”

Much of this information can be
gleaned from still photos shot for pub-
licity while the movie was being made,
but some of it is unknown,

CST and Colorization researchers
might visit Hollywood's Western Cos-
tume Co. to see the actual costumes
used in many of the productions. Or the
researchers might take a trip to a local
historical library to check on the colors
of buildings, signs and so on. Even a
flag used in a scene can give a hint as to
the other colors involved.

Computer painting
After the shot-lists are compiled and
the colors are agreed upon, the engi-
neers and videotape operators take
over, under the watchful eye of the
color-adding artistic team.

Utilizing a system run through Apple
MacIntosh computers in the “edit bay”
rooms, with software designed in-
house for this specifie applieation, col-
orists scroll through the b&w videotape
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There's as much art as science
Invalved in adding color to a
b&w film. First, every item in
this busy frame [ Captain
Blood'' | must be listed. Then,
art researchers seek out old
color publicity pictures and
original costumes to find the
colors that were filmed.
Sometimes, clues come from
period paintings and histori-
cal documents. After a colorist
applies shades to a reference
frame, a computer takes over
until the scene changes.

frame by frame, adding
shades of color,

doth svstems prescribe luminance
values to each frame of videotape, now
individually eaptured in a frame-stor-
age r|t"\ il'l'. '”H'H' ]J'I'i.]_' |l'| ThiEss ".':l]l]!‘.‘- HIRH
an indication of the VArVINE Fray levels
in the original black-and-white produe-

appropriate

determining  the
specific

tion, and help in
brightness and shade of the
|.'l|r|l.||':- to he .'II||||'l.|. to the [-|]|1|.

Colorization’s system highlights pie-
ture elements or “pixels” in the seene
—tiny pinpoint areas which can be col-
ored and shaded individually, CSTs
color-adding system puts “masks” m

n example of mindess insipid-
ity . . ." That's the term venerable
drector John Huston used to describe
the recent color-added telecast of “The
Maltese Falcon,”" his 1941 black-and-
white classic.
“I's not color any more than pouring
tablespoons of sugar water over a roast

What's al issue is arlistic integrity.
Most of colorizing's detraclors beligve
that adding color 1o a black-and-white
fim tampers with the director's orignal
intent. Even when color fim was avai-
able, black-and-white often was chosen
for creative to set a
mood. Movies such as “Paths Of Glory”
and "Raging Bul" come to mind. When
color wasn't an option, drectors stil had

The Color Of Money: A New
Technology Under Attack

tions in the absence of color,
In its defense, the proponents of color-
izing say it wil expose more people to




“polyvs” over areas with the same lumi-
nunee values, and colors browd areas of
the seene mstead of individual shapes
or items, a2 i8 done with Colovization's
miet hod.

Both systems have ap to 50,000 hues
which ean be added. Despite company
elaims eoncerning the quality of fin-

At CST, original b&w movies
and color-added versions are
stored on 1-in. open-reel vid-
eotape recorders. Tape opera-
tor [abowve) can access any
frame for colorist. Psychedelic
Cap'n Biood |left ) shows possi-
bilities of colorizing.

ished product, to the untrained eye
bath systems appear to produce abont
the same results.

Onee eolor iz applied to the opening
frame in & shot, the compuater can liter-
ally take over, It will compensate for
movement in the shot by determining
whether a pixel (or a mazked area) bos

pan-and-scan process, which crops off
the edges of a movie frame 1o fit TV's
narrower screen proportions. MNobody
compiains about this when the mavie
rights are sold for broadcast.

~ Ethical issues won'l decide whether
colorizing is here to stay. TV ratings and
videocassette revenues wil. Viewers wil
vole with ther walets and their back-
sides, thereby teling video distributors
and TV advertisers whether colorizing is
worth the money.

T PHCHT BY ONT INC

Crers
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changed in luminanee wvalue, and
whether the added color should move
with that change or remain stable,

Machine vision

Of eourze, any major movement in a
shot or the entry of 4 new character
changes things considerably, ealling for
additional colorist work. *Yankee Doo-
dle Dandy,” whose song-and-dance ex-
travagunzas involved many extras en-
tering and leaving the stage, took three
shifts of colorists, working in 10 editing
rooms, nearly 60 days to eomplete.

In order to accomplizh this seemingly
never-ending chore, C5T uses 42 Sony
BUH-260 animation recording ma-
chines. These 1-in. videotape recorders
can record not only frame by frame, but
video field by field—essentially adding,
checking and rechecking the ecolor
movement in & frame 60 times a second.
Harris 654 Quad Framestore devices
allow the colorists to keep a single
image on their monitors for as long as
necessary, without the glitches and
Jumpiness you'd experience with most
home-use  videocasseite recorders.
From the master 1-in., color-added vid-
eotape, copies can be made into any
format (VHS, Beta, ete.) to be replayed
anywhere in the world.

Future applications

According to its proponents, future ap-
plications for color-adding abound. Al-
ready, medical technologists find that
by assigning eolors to b&w X-ray film
procedures such as angiograms, more
diagnostic information can be gleaned
from a single test. In the field of explo-
ration, color-added satellite images can
reveal natural resources beneath
Earth's surface. For pilot training, col-
ored high-speed b&w films shot at
Mach II add a dose of realism never
before experienced on the flight simula-
tor. Even musie videos and other artis-
tie ventures are being shot in b&w with
color added later at the whim of the
director.

At this writing, only a relative hand-
ful of color-added feature films have
made their debut. Many more are likely
to come. California's C3T estimates
that of the 16,000-0dd b&w movies
available in the U.8., some 5000 are
candidates for a facelift. The company
also reckons that about 150 TV series,
from the 1500 produced in b&w, are
suitable for coloring. So whether you're
watching a young Steve McQueen in a
color-added version of “Wanted: Dead
Or Alive" or vintage Bogie in the elassic
“The Maltese Faleon,” what you're
really witnessing is a technology in the
earliest stages of its growth, ™
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THE SOVIETS
ARE BUGGING
- AMERICA

When the Reagan administration sent 55 Russian “technicians’ packing
last fall, it put only a slight dent in Russia’s U.S. spy network.

BY SEN. DANIEL PATRICK MOYNIHAN

oviet agents may be listen-
ing to your personal tele-
phone  conversations. If
vou're involved in the gov-
ernment, in the defense in-
dustry or in sensitive scientific activity,
there is a good chance they are,

In fact, a recent unclassified Senate
Intelligence Committese report on coun-
terintelligence indicates more than half
of all telephone calls in the United
States made over any distance are vul-
nerable to interception. Every Ameri-
ean has a right to know this,

You should also know that the Rea-
gan administration has recognized this
threat for a long time now, but so far,
the bureaucratic response has been
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piecemeal, and at times reluctant.
Consider this as background: In
1975, when 1 was named permanent
1.5, representative to the United Na-
tions, Vice President Nelson Rockefel-
ler summoned me to his office in the Old
Executive Office Building. There was
something urgent he had to tell me. The
first thing 1 must know about the Unit-
ed Nations, he said, is that the Soviets
would be listening to every telephone
call I made from our mission and from
the ambassador’s suite in the Waldorfl
Towers. 1 thought this a very deep
secret, and treated it as such. Only
later did I learn that Rockefeller had
publicly reported this intelligence
breach to the president in June 1975.

The Rockefeller Report to the President
on CTA Activities Within the [United
States notes:

“We believe these countries (commu-
niat bloe) can monitor and record thou-
sands of private telephone conversa-
tions. Americans have a right to be
uneasy if not seriously disturbed at the
real possibility that their personal and
business getivities, which they discuss
freely over the telephone, could be
recorded and analvzed by agents of
foreign powers.”

The Soviets conduct this eavesdrop-
ping from their “diplomatic” facilities in
New York City; Glen Cove, Long Is-
land; San Franciseo; and Washington.
By some estimates, they have been

POPULAR MECHAMNICS & AFRIL 1987



T L T

doing so sinee 1958, President Reagan
knows this well. He sat on the Rocke-
feller Commis=ion and signed its final
report eoncluding that such covert ae-
tivities existed

If we had any doubts about this
eavesdropping effort, Arkady Schov-
chenko dispelled them when he came
ovier in 1975 and subsequently defected
in 1978, As you will recall, Schevehenko
was, #t the time, the second-ranking
Soviet at the United Nations and an up-
and-comer in the Soviet hierarchy. He
describes the listening operation in
New York City in his book BEreaking
With Muoscow: “The rooftops at Glen
Caove, the apartment building in River-
dale, and the Mizsion all bristled with

POPULAR MECHANICS ® APRIL 1957

B Y R R T

antennas for listening to American con-
versations."

But we have to worry about more
than just parabolic dish antennas
tucked behind the eurtains in the Soviet
“apartment” building in  Riverdale,
New York.

There are also those Hussian trawl-
ers that travel up and down our coast.
They are fishing, but fishing for what?
Communieations, And now the Soviets
have taken their eavesdropping a step
further and have built two new classes
of AGI, or Auxiliary Gathering Intelli-
genee, vessels. From the hull up, these
new vessels are floating antennas, |
SUpPOsE,

Most dangerous of all, perhaps, is the

| SRY gy ._l.u.ul-lu-ll-l-"l'1 Ladn hal

New Soviet embassy [top] is on a rise over-
looking the Pentagon. Its spy electronics are
concealed in a rooftop structure,

Soviet listening complex in Lourdes,
Cubi, just outside Hovana, This facility
iz the largest such Soviet listening facil-
ity outside its national territory. Ac-
cording to the president, it “has grown
by more than 60 percent in size aml
capability during the past decade.”

Louardes allows instant communics-
tion with Moscow, and is manned by
2100 Soviet technicians, 2100!

By eomparison, our Department of
State numbers gome 4400 Foreign Ser-
viee (Mfficers—total,

Apain, to cite the recent Senate In-
telligenee Committee report: “The

T [ T
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massive Soviet surveillance efforts
from Cuba and elsewhere demonstrate

. . that the Soviet intelligence payoff
from interception of unsecured commu-
nications is immense.” Intelligence spe-
cialists are not prone to exaggeration,
they do not last long that way. You can
be assured that “massive” amd “im-
mense” are not subtle words as used in
this eontext.

There are, however, two things vou
should know,

First, our most secret government
messages are now protected from inter-
eeption or are scrambled, and all classi.
fied message and data communications
are secure. In addition, protected com-
munications zones are being estab-
lished in Washington, San Franciseo
and New York by rerouting most gov-
ernment cireuits and by enerypting mi-
erowave links which continue to be
vulnerable to intercept. But there are
still communications links which earry
unclassified, but sensitive, information
that we need to protect.

Second, it is a truism in the intelli-
gence field that while bits of informa-
tion may be unclassified, in aggregate
they can present a classified whole. The
Senate Intelligence Committee informs
us, "Due to inherent human weakness,
government and contractor officials, at
all levels, inevitably fail to follow strict
security rules. . . . Security
briefings and penalties were
simply not adequate to pre-
vent discussion of classified
information on open lines,” If
the Soviets can piece it to-
gether, you must assume that
they will, given the resources
they invest toward this effort.

But the intelligence commu-
nity needs no reminder that
we are up against a deter- g
mined and crafty opponent. In
1983, for example, a delega- [
tion of Soviet scientists were B8
invited to tour a Grumman
plant on Long Island, No cam-
eras, No notes. All secure,
right? Wrong, The delegation
had attached adhesive tape to
the soles of their shoes to gather metal
frapments from the plant floor for fur-
ther study at home. The Soviets are
pretty good at metallurgy—probably
the best in the world—and we don't
need to help them any further.

But coneern is not always translated
into budgetary action, at least not in
the realm of communications security.
Let us take a look at the technical
problem confronting us,

As you know, there are two basic
wiays voice can be transmitted over
telephonic media: digital and analog.
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Analog refers to voice waves which are
modulated (amplified) up to a very high
frequency (HF). That is, they are in-
ereased in speed from hundreds of ey-
cles per gecond to thousands of cycles
per secand, This facilitates their pas-
sage over distance.

Nevertheless, because analog radio
waves diminish rapidly over distance,
it’s necessary to periodically amplify, or
boost, the signal either at a microwave
relay tower repeater or satellite tran-
sponder, (Actually, the signals are di-
minished in frequency to voice quality
and then brought back up to high fre-
queney. )

Digital transmissions are voice or
data vibration signals which are cop-
verted into a series of on-and-off pulses,
zeros and ones, as in a computer. Like
analog telephone calls, digital ealls go
through a process of modulation and
demaodulation,

For the purposes of this discussion,
we nead only remember two things
about analog and digital telephony.

First, analog telephony is fast being
replaced by digital telephony because it
better translates computer language.
But, more importantly, after a high
initial overhaul cost, it's possible to
send thousands of digital ealls (bundles)
over a single conduit. Therefore, as we
expand our digital capacity, we must
ensire that both our analog and digital
communications are protected from So-
viet eavesdropping.

SOVIET COMMUNICATIONS

INTELLIGENCE FACILITY
LOURDES, CUBA

Lourdes, Cuba, satellite station as seen from a U.S. satellite.

Second, sending bundles over a sin-
gle conduit is the base block at which
we introduce the encryption I am talk-
ing about.,

When you place a long-distance tele-
phone call from point A to point B,
there are three communications paths,
or circuits, over which yvour call might
travel: microwave, satellite or eable,

Cable is the most secure. However, it
is the least practical and economical
method for bulk transmission over long
distances. As a result, 90 percent of our
long-distance telephone traffic is sent

by microwave or satellite, and that
which is in the air can be readily inter-
eepted.

Ag your signal travels along the cable
from your home to the local switching
station and then on to a long-haul
switching station, it is combined
istacked and bundled might better de-
seribe the process) with as many as
1200 other signals trying to get to the
same region of the country.

This system of stacking and bundling
gignals is ealled multiplexing and it's
how the telecommunications industry
gets around the problem of 7 million
New Yorkers all trying to call their
senator at the same time on the same
copper wire or radio frequency.

If you use a commaon carrier, that is,
if you have not rented a dedicated
channel from a telecommunications
company, a computer at the long-haul
switching station will select the first
available route to establish a cireuit
over which vour call signals may travel.

Therefore, calls that the caller be-
lieves to be on less vulnerable circuits
may be automatically switched to more
vilnerable ones. All this takes place in
1 to 3 seconds.

So let's follow your call as it goes by
either microwave or satellite.

If your eall goes via microwave, it
will be relayed across the country as a
radio wave in about 25-mile intervals
from tower to tower (watch for the
towers the next time you drive on an
interstate route) until it even-
tually reaches a  distant
switching station where it is
unlinked from the other sig-
nils, passed over eable to your
friend's telephone, and con-
verted back into voice,

The problem with this sys-
tem: Along these microwave
paths there iz what we call
“spill." This measures about
12.5 meters in width and the
full 25 miles between towers.
This is where the microwave
signal is most at risk, Using a
well-aimed parabolic dish an-
tenna (located, let's say, on
the top of Mount Alto, one of
the highest hills in the District
of Columbia, and site of the
new Soviet embassy) you ean intercept
this signal and pull it in. And that is just
what the Soviets are doing.

My =olution: Throw the bastards out
if they are listening to our microwave
signals. Nothing technical about it. On
three occasions [ have introduced legis-
lation requiring the president to do just
that, unless in doing so, he might com-
promise an intelligence source, OnJune
7, 1985, this measure was adopted by
the Senate as Title VII to the Foreign
Relations Authorization Bill, but it was
dropped in conference with the House
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HOW SOVIETS TAP OUR

NES

In the ultimate phone tap. you place a call and the signal goes to a

of Representatives at the urg-

ing of the administration.
Nevertheless, 1 think the

administration accepted the

phone company microwave transmitter, which beams the call to a
recelver. Some of the return signal “spllls.” allowing Soviets to plck
it up. Signal s transmitted to a Russian satellite, which sends it to
Cuba. Map shows location of Russian spy stations.

ground station to ground sta-
tion, a technique analogous to
the cable networks scrambling
their signals. This can be done

simple logic behind the pro-
posal when at the end of Octo-
ber, 55 Soviet diplomats were
ordered to leave the country,
including, The New York
Times tells us, “operatives for
intercepting communica-
tions.” Now, let's not let the
Soviets just replace one agent
with another,

The process is much the
same for a satellite telephone
call. Today, approximately
eight telecommunications car-
riers offer satellite serviee us-
ing something like 25 satel-

SOVIET SPY STATIONS

lites. Let's suppose your

for under §1 billion. If we start
by encrypting just those un-
classified signals we catego-
rize as sensitive, those having
greatest impact on the nation-
al defense or foreign relations
of the U.5. government, it
would cost us about half as
much., It would cost us so
much more not to do so,
Communications  security
has no constituency. There is
no tangible product and the
publie can never really be sure
that we have done anything.
But National Security Deci-
sion Directive 145 says it is a

signal has traveled to a long-
haul switching station and all
microwave paths are filled. The carri-
er's computer searches for an alterna-
tive path to send the signal and picks
out a satellite connection. At the
ground station, your call is sent by a
transponder up to a satellite and then
down again to a distant ground station.

Using an array of satellite dishes at
Lourdes, the Soviets can seize these
signals from the sky just as a backyard
satellite dish can pull in television (and
telephone) gignals. High-speed comput-
ers then sort through the calls and
identify topies and numbers of particu-
lar interest. And if the information
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provided is real time intelligence, the
Boviets have the ability to transmit it
instantaneously to Moscow, And yes,
the Boviets have the range at Lourdes
to grasp our satellite transmissions as
they travel from New York to Los
Angeles or Washington to Omaha.
Here, too, there is a solution: Devel-
op and procure cryptographic hard-
ware for use at the common-carrier
long-haul switching stations. This hard-
ware will enerypt the multiplexed tele-
phonic signals (that is, approximately
1200 calls at a time) before they are
transmitted as radic waves from

PR LLLETRATIONS B DEAMN ELLE

national policy and national
rezsponaibility to offer assis-
tance to the private sector in protecting
communications, Its time to make com-
munications security (ComSec in the
lingo) a true national security priority
supported with resources as well as
rhetorie, This was certainly the eonelu-
gion of the comprehensive Intelligence
Committee report.

I agree, and have suggested a way to
get on with it. If someone has a better
ides—if you have another idea—I
would be happy to know it. The impor-
tant thing is that we stop this massive
leak of sensitive information and pro-
tect your privacy. ™
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ONE-MAN BAND

Want a dance-hall combo at your fingertips? Plug into one
of today’s new-technology electronic instruments
and make some beautiful music.

BY FRANK VIZARD, Contributing Editor; Photos by Brian Kosoff

he expression “one-man band" con-
jures up the image of a guy in a funny
straw hat alternately mouthing a
trumpet and harmonica while beating
a cymbal and bass drum strapped to
his back. The more talented of these
entertainers might sing and tap dance as well.

“One-man band"” remains a viable phrase, but its
meaning is gaining respectability. This solo orchestra
has dumped the weighty apparatus of the past in
favor of electronic keyboards that produce the sounds
of many musical instruments,

Electronic keyboards have been around for a while,
mostly in the hands of pioneering professional musi-
cians. But these early models were priced well
beyvond the reach of the average music fan.

Now, pro and amateur alike have the opportunity
to play any musical instrument they wish—regard-
less of musical training—at the touch of a finger. An
electronic keyboard looks like a piano, but at vour
command it will sound like a flute, guitar, trumpet,
harp or even a glockenspiel. About the only musical
option missing from the electronic keyboards PM
surveyed was the bagpipe.

Each instrument eapable of being reproduced by an
electronic keyboard is called a “voice.” Technics' SX-
Kl (§690) electronic keyboard, for example, offers
16 voices—meaning the ability to reproduce the

sound of 16 musical instruments. Voice capability isa
major factor in kevboard pricing.

How good do today’s electronic keyboards sound?
The scores for such themes as “Miami Viee” and
“Chariots Of Fire” were produced electronically. And
where it once took 20 musicians to play a score, four
musicians can now produce the same composition
using electronic keyboards.

The popularity of electronic keyboards made by
Casio, Technies, Yamaha, Bontempi and other com-
panies eoincides with steeply rising prices for conven-
tional pianos and acoustic instruments. A good piano
now costs more than $2500 while a decent electronic
kevboard can be had for just a few hundred dollars.

The newest electronic keyboards produce truer,
more lifelike sounds than earlier models because of a
feature called Pulse Code Modulation (PCM). This
means that the actual sound of a trumpet, for exam-
ple, is digitally recorded onto a memory chip instead
of being created electronically—or svnthesized—as
with older or very inexpensive models.

By pressing the button marked “trumpet” and then
prezsing a key or series of keys, yvou tell the kevboard
that the series of notes you'll play should have the
sound timbre of a trumpet. This digital, electronic
signal is then converted to an analog soundwave
signal capable of being reproduced by a loudspeaker
built into the keyboard. In stereo keyboard models,

Casio’s MT-500 keyboard |beiow | has four
drum pads on top plus bullt-in percussion
rhythms. Comparny’s 35-1 Sound Sticks
[5100) produce drum sounds from any
surface. Technics' 5X-K50 (right | offers 16

voices—inciuding brass.







the gound can be routed to your home
hi-fi system for even better sound re-
production. For nonstereo models, ex-
ternal amplified speakers designed spe-
cifically for electronic keyboards are
also available.

Sound creations
Some keyboards give you more than
prepackaged voices: They let you cre-
ate and add your own. This feature is
called “digital sampling” and it means
the keyhoard can sample any external
sound—perhaps the revving of your
car's engine—and store that sound in
its memory. For example, Casio's SK-1
lets you record the sound through a
mierophone built inte the keyboard.
You can also use an external miero-
phone, or feed the keyboard from a tape
recorder. Once the sound is sampled
and stored (in an auxiliary voice bank)
you can play this voice just as you
would any other, such as a trumpet.,
Most keyboards sold today produce
only one voice at a time, Models priced
at 5900 or above are generally able to
produce two voices—say guitar and
trumpet—simultaneously. In models
that let vou record as vou compose,
each voice is recorded individually and
then the ensemble is played back to-
gether. Some maodels particularly well-
suited for composing offer MIDI (Musi-

—

Follow the bouncing ball with Yamaha's TYU-40, Cartridges (top) lead you through melody.

cal Instrument Digital Interface). This
feature allows you to connect an elec-
tronic keyboard to a computer. With
the proper software, the notes played
on the electronic keyboard can be dis-
plaved on a TV monitar or printed out
on musical notepaper, aiding those who
can't write or read music but who ean
play by ear.

Pick your beat

Each voice produced by an electronic
keyboard can be backed up by a variety
of electronic rhythm sections, every-
thing from roek to reggue, availuble at
the touch of a button. The number and
choice of rhythm sections varies from
muodel to model.

Alternately, you may decide to pro-
virle vour own rhythm on & model such
as Uasio's 3299 MT-500 unit, The MT-
5 comes with four tiny yellow drum
pails built-in for more control over per-
cussion. The optional and larger DP-1
dirum pad set allows a second person to
play percussion as accompaniment.
Opee you've got the basie rhythm go-
ing, most keyboards permit the bass
and drums to be adjusted further for
varying degrees of emphasis. The ap-
propriate chord is selected for the mu-
sie to be played, using the keys to the
far left of the keyboard. For an E
minor, for example, you'd press the
third and fourth keys simultaneously.

Special effects
Special sound effects are available on
most models as well, Typically, there is
a vibrato switch for a slight, rapid
varintion in pitch, Often the vibrato
switch ean be adjusted so that the
vibrato effect is delayed. A sus-
tain switch makes the sound
linger after the key is released,
A reverb switch creates a concert hall
ambience, And in stereo models, a ste-
reo chorus switch creates a sound that
swells between the two speakers.
Uther features to choose from include

mini- versus full-size keys. The latter
often makes plaving easier, and in some
models, these keys are as touch-sensi-
tive as piano keys in order to provide
greater tonal control.

Multiple production
“Polyphonic” means that an electronic
kevboard can prodoce a number of
notes together—eo you can create
chords. Most keyboards are either 4- or
B-note polyphonic. If an electronic key-
board is not pelyphoniec, then it is mono-
phonic, meaning that it can play only
one note at a time,

Musical novices might enjov key-
boards that allow them to follow a
bounecing light from one key to the next.
The snap-in song cartridges in Yama-
ha's TYU-40 ($40) help you play the
melody this way., Some models are
available with built-in tape decks so you
can play along with your favorite musi-
cal artist. These models generally in-
clude radios as well.

Affordable fun

Electronic keyboards range in price
from below $50 to $1000 and above. At
the upper end of the scale, the serious
musician will find a whole range of solo
electronic instruments such as pianos,
organs, and even nonkeyboard instru-
ments such as cellos. .

While many of these salo instruments
are expensive at present, they are des-
tined to come down in price. Among the
most recent advances in this direction is
an electronie 5-piece drum set made by
Simmons, The MIDI-capable SDS1000
drum set costs $1000, but offers a preat
deal more versatility than the tradition-
al drum set. From the snare pad, for
example, a drummer ean choose among
four digitally sampled percussion
sounds and play the “sound” that best
suits the music. Practice can be per-
formed silently, too, All the drummer
has to do is plog in a pair of head-
phones, ™
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Doing It Yourself |

More and more people across the board are getting involved.

ecently, [ read an interesting study. It was
published by the Do-1t-Yourself Researeh Insti-
tute, an organization that tracks our participa-
tion in all sorts of activities, from changing
engine ofl to installing new windows in the
home, and much more. The pages were filled with numbers
stacked on top of other numbers like stones in the Great Wall
of China. In spite of this, a few points were very clear and
very impressive,

One was the total size, in dollars, of the American hormne-
improvement market. In 1984 it was $65.2 billion and by 1980
the report predicts it will grow to $123.9 billion. The do-it-
yourself portion of this market—the money we spend to
improve our homes ourselves—stood at $38.1 billion in 1984,
with a projected rise to $73.1 billion by 1990,

In this day and age of trillion-dollar federal budgets, these
numbers may seem a bit dull. But when you consider that in
1983, the Gross Domestie Product of Australia was approxi-
mately $150 billion, you get a better idea of just how large
these numbers really are.

The report goes on to say that 73.5 percent of all American
households are involved in some do-it-voursell activities.
And even more surpriging, men and women seem to be
approaching these tasks with the same enthusiasm: In 55
percent of the DIY households, the man was listed as most
involved; in 45 percent of these households the woman was
congiderad most involved.

Not only are these numbers high, but there has been a
steady increase over the preceding 15 years. From 1970 to
1984, the DIY market grew more than 250 percent, adjusted
for inflation, which is a growth market if there ever was one.
While such numbers may deseribe, in their own way, what is
going on, they don't do much to reveal why such a remark-
able thing i= happening.

The first explanation that comes to mind is saving money.
Certainly the committed do-it-yourselfer eliminates much, if
not all, of the labor costs on any given job. Furthermore, the
sweat equity we put into our homes often has a way of
returning a very pleasant percentage at sale time. This is
especially true these days when the cost of housing seems to
rise every year regardless of feast or famine in other sectors
of the economy.

Another contributing factor to this growth phenomenon
must be the shared perception that we can do a better job
purselves. This idea is summed up best in the frequently
heard expression, “You just can't get good help anymore.”
This eliché is so pervasive it now may be entrenched forever
in the American state of mind,

But at its core, this notion also turns on a financial axis,
Certainly good help is still out there, it's just expensive. And

for those millions of homeowners saddled with painfully high
mortgage payments and other costs of maintaining a family,
there aren't many dollars left over for anything else. In such
an atmosphere, a homeowner can afford more time on a
specific job than a contractor can, which means a greater
attention to detail. And that often translates into higher
quality results.

But beyond these considerations of saving money and
obtaining affordable quality rests the issue of personal
fulfillment. This is, in many ways, the most intriguing reason
why people do things for themselves, This sense of satisfac-
tion is implied when we say how much we enjoy “working
with our hands." Part of this enjoyment must be the simple
physical pleasure, especially for those who spend most of
their time working in a sedentary environment. This can be
reinforeed by simple pride in ownership, the inclination some
have to spend hours of hard labor hand-waxing their hard-
wood floors or trimming a hedge row to perfection.

With all these factors taken into account, it still seems that
the benefits of working around the house must touch some-
thing deeper. One possibility was implied by Tracy Kidder in
his remarkable book titled House (Houghton Miffling 1985).
On page 303, when he discusses the New England Puritans'
relationship to their homes, he writes;

“, .. some of the New World's poets and diarists con-
ceived of houses as human imitations of divine handiwork. A
roof was like a head, rafters were like bones, posts were
shoulders, clapboards were skin, windows were eyes, doors
were mouths, & threshold was lips and a chimney was a
breast in which lay the heart, which resembled the hearth,
which contained the flame, which stood for the soul.™

Leaving aside some of the more ethereal aspects of this
passage, the basic organie metaphor for a house is particular-
ly apt. A home is not merely a shelter or a possession or an
mvestment, at least in the financial sense. It is most
importantly the place where we live, where we raise our
children, where each of us tries to define what is the best part
of our lives. Our homes are invested with our most special
feelings and in these terms, taking an active and creative role
in this environment seems perfectly sensible and profoundly
rewarding. Our homes offer all of us not only the opportunity
but also the location to improve our lives in a tangible and
unequivocal way.

In the pages that follow, and in our home improvement
stories throughout the year, we are trying to service this
interest. We do understand and appreciate the financial
benefits that come from doing things for yourself. But we
also hope to cultivate some of the more subtle pleasures of
improving your home so it will become even more respongive
to the lives being lived there,—S.W.
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Redwood
Renovation

An ingenious redwood paneling system with
movable, wall-hung shelving units creates
a handsome den/guest room.

BIRREAREEA RO ARV EARA N

BY JOSEPH TRUINI, Shop And Tools Editor

rehitects, interior designers and do-it-yourself

homeowners share a common predicament: Find-

ing creative ways to use space most efficiently.

This is especially important in home improvement

jobs where it's often less expensive to get more
quality living space from an existing space than to add onto
vour house. It's with this thought in mind that we present the
room interior shown here.

The deecision to remodel was prompted by a very common
situation: A spare bedroom, no longer oceupied regularly,
was being wasted. The homeowners wanted to reclaim the
space but keep the option to accommoedate overnight guests,
The completed room provides them with that opportunity.
By day the room is a casual denfdiving room. At night, when
necessary, it converts into a comfortable guest bedroom. A
futon sofa bed makes the transition easy.

The room features a elever wall paneling system composed
of preassembled 14 = 2%in. redwood panels, Between each
row of panels is a 1%4-in.-wide horizontal channel on which
the shelving units, called book boxes, are suspended. This
flexible design allows you to position the book boxes virtually
anywhere in the room.

Place a box in a lower channel for use as an end table or
nightstand. Raise it to a higher channel, with the shelves at
eyve level, for display purposes. Also, the book boxes slide
easily in the channels go you can ereate new designs quickly.
Each book box has one adjustable shelf, Shelves can also be
placed between two boxes.

The wall panels and book boxes are made of clear all-heart
vertical grain redwood—the finest prade redwood available,
Redwood was chosen for its warm, rich color, dimensional
stability and, from a do-it-yourself standpoint, its workabil-
ity. [ts fine texture and even grain pattern make redwood
easy to mill, saw, join, sand and finish.

Make the panels and book boxes from Vi-in. redwood. You
should use 1%%-in.-thick stock for the upper and lower panel
cleats. For the reveal that's visible in the channels, use %-in.
redwood plywood.

For other ideas on how to use redwood, contact the
California Redwood Assn,, 591 Redwood Highway, Suite
3100, Dept. PM, Mill Valley, CA 94841,

Room design: Csburn Design, San Francisco, CA; Construction: Michael

Bean; Photos: Peter Christiarsen; Room stylist: Tres Mckinney;
Technical artist: Eugens Thompson

Solid redwood
paneis create this
handsome, functional
room interior [right .
Shelving units, which
fit In channels
between panel rows,
can be put virtually
anywhere on wall.
Futon sofa bed
converts den into a
guest bedroom
[belona).




Wall preparation
Before beginning work on the walls, remove all existing
baseboard and other moldings that will interfere with the

check to see if the electrical wull
outlets and switche be extended for remounting to the
panels. If not, rewiring is necessary. (Coution: Be sure to
shut off the power at the fuse panel before checking the
electrical components,) This is also a good time to paint the
ceiling, if necessary,

Next, snap level chalklines for installing the wall ledgers.
Cut the ledgers from Kiln-dried 2= 2 stock; actual dimension:
1% = 1% in, The ledgers are used 1o support the wall panels

panel installation, Also

POPULAR MECHANICS & AFRIL 198/

(see drawing detail 2). For a typieal 8-ft.-high wall, center
the first ledger 164 in, off the floor. Position the remaining
ledgers 154 i, on-center,

serew the ledgers securely to the wall studs, On
uneven and extremely rough walls, vou'll need to shim
behind the ledgers to keep them straight (photo 23,

Panel assembly
Each panel i an azcembly of nine redwood purts, The panel
face is mad 0¥ % T % 24-in. boards that are flanked on
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REDWOOD WALL PANEL

To speed the production of the identical panels, build the
simple jig shown in photos 3, 4 and 5. Cut the parts to size for
all the wall panels, Using 100-grit sandpaper, slightly round-
over the front edges of the parts that form the panel faces.
Now assemble the panels one at a time,

Start by placing the panel face parts face down in the jig.
Next, glue and nail two % x 2% x G-in. cleats to the panel
back to hold together the four face parts. Saw or rout a % %
Yi-in. rabbet In the upper cleat and glue and nail it to the
panel back. The rabbet accommodates the plywood reveal on
the panel installed above it on the wall (see cross-section
drawing detail), Attach the lower eleat to the panel back, and
then glue and nail a % = 3% * 20-in. redwood plywood reveal
to the eleat (photo 6G).

Note that the plywood reveal must extend beyond the
panel face when installed at an inside wall corner. The reveal
must be held back from the edge of the panel when installed
on an oittside wall corner (see top-section drawing details).
Also, the panels in the first row, those closest to the floor,
receive a 6Y-in-wide plywood reveal that doubles as base-
board molding. After all the panels have been assembled,
finish-zand them with 120-grit sandpaper. Now you ean
begin mounting them to the wall,

Mounting the panels
Start at the floor and work toward the eeiling. Hold a panel
against the wall with the upper panel cleat on top of the wall
ledger. Using 10d finishing nails, nail down through the
upper cleat and into the ledger (photo 8).

Also, on the first row of panels only, nail through the
revealbaseboard into the wall studs.

To start the second row, position a panel so that its
plywood reveal is in the rabbet of the panel divectly below,

3 x IB" RARBET
1102w 12012 x 29
LPPER PANEL
T-1i8x1-1/2 x 29~
LOAVER PANEL CLEAT
38k 3108 x 29"
RECARACOTID PLY

CLEAT

1 Use 12d or 1&d
nails to attach 2+ 2
ledger strips to the
wall. You could ako
screw the ledgers in
place with 3-in.
drywall screws.
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5§ Artach the cleats
to the panel’s

| backside with 3d
finishing nails.
Position the two &-in.
cleats so they
straddie joint lines.

Secure the panel by nailing down through the upper cleat and
into the wall ledger. Continue installing the remaining panels
in this manner. The uppermost row of panels must be face-
nailed to the wall ledger (photo 10). Conceal the small space
between the top panels and eeiling with 1x4 trim and 1Ve-in.
quarter-round molding (photos 11 and 12),

Book box construction

The easv-to-build book boxes feature simple plue-and-nail
butt joints. Cut each box side, bottom and shelf from 1= 10
redwood stock, Make the box tops from 1x12 stock.

The top overhangs the box sides to support a ¥ = 1 = 29-
in. eleat that fits in the chunnels between the rows of wall
panels. Note that a second cleat, located 15%:-in. below the
first eleat, provides additional support for the wall-mounted
box. Usze steel corner braces to support the cleats and flat
corner irons to strengthen the box side-to-bottom joints (see
back view drawing detail). Before assembling the box, bore
Yi-in.-dia. x ¥-in. shelf clip holes in the inzide surface of the
box sides, Space the rows of holes about 2-in. apart,

Assemble each box with glue and 6d finishing nails (photo
14). Then, attach ¥-in. half-round hardwood molding to the
fromt edge of each box top, bottom and shelf. Finish-sand the
boxes and shelves with 120-grit sandpaper.

Finishing touches

Dust the panels and book boxes with a tack cloth and apply a
coat of clear, semigloss lacquer. When dry, rub the surfaces
with 40 steel wool and apply three more coats. Apply the
lacquer with a spray gun or paintbrush. We masked off the
room and sprayed the panels after they were mounted to the

b :—§=:: L =
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JOHN DEERE REVEALS
THE SECRET OF LONG LIFE.

Just look at any of our engines bpec:lﬁcal]idemgned drive belts, our 300 and 400

machines. for heavy yard wor Series Lawn and Garden
Notice how our Compare differentials. Tractors employ one-piece
seams line up. How driveshafts similar to the kind
edges are turned. used in automobiles.
How we use bolts - _ . In short, where they ex-
where other brands use it ey W pose, we protect. Where they're
‘ screws, and welds where they weak, we're strong.

use bolts. Where they use straight- And the strong survive,
And the closer you look, cut gears that tend to grind -
the more dramaticbecomethe  on each other, ours are
differences. beveled to mesh smooth-
Compare frames, for ly, reducing wear.
example. Compare drive
ere they use half-length  systems.

or two-thirds-length frames, we « .Where they use Full lengeth stvel tracton frawies petain their Stingth
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frames for superb earboxes, our 200 For more reasons why
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Compare Garden Tractorshave  like a Deere, or for the name of

engines. variable-speed trans-  vour nearest John Deere dealer,
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walls. (Caution: Always wear an appropriate respirator
when spraying any finish, Make certain you spray only in a
well-ventilated area.)

You could also lacquer each panel individually before
installation. Once the final lacquer coat has dried, apply two
coats of paste wax and buff with & soft eloth. Other finishing
options include polyurethane varnish, Danish rubbing oil or

& Glue and nall ¥
In. rechwood ply-
wood strip to lower
panel cleat. The strip
creates a reveal be-
tween the rows of
redwood wall paneils.

Jjust a few coats of paste wax. To hang a book box on the wall,
simply insert its two cleats into wall channels at the desired
height. Be sure that the box is seated securely behind the
panels (see drawing details 1 and 2). Install the shelf elips and
position the shelf. Always empty the book box and remove
the adjustable shelf before raising or lowering the box to
another channel. ™

11 To conceal the

12 Complete the
trirmaerk by install-
Ing 1Y2-In. quarter-

the 1 x4 trim. Secure
the molding with
4d finishing nalls.

13 Cut the book
box tops from 112
stock. Then, glue and
nall a %e=In. = 1-<ln.-
wide cleat to the
rear, underside sur-
face of the box top.
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-~ THINK ALL C-CLAMPS ARE THE SAME?
THINK AGAIN.

&) hot a[I’t_ I}Blaimps]am c:jaater? equal
r a tradition of guality and performance,
chooss VISE-GRIP Locking - Clamps (R
Old fashioned screw—w‘ne C-Clamps
just don't compare with VISE-GRIP
clamps. Unique self-leveling swivel
ds protect work. They're easy 10 use,
ock on quickly and provide a sure grip
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How to re-roof your home with cedar shakes.
BY FRED L. WOLFF AND JEANNE WOLFF

ry to imagine the most traditional early American | Hand-split cedar
country home and chances are you'll have it roofed | shakes offer the
with handsplit cedar shakes, Shakes harken back | homeowner a way to
to the days of making nearly everything yourself ::;“':“: ’r:;"d
and they remain one of the few products you can roofl;"ll.'::drinngtk
buy where much of the production is done by hand, Function- design element of the
al as well, shakes are durable, naturally resistant to decay, | house. With more
and provide an increase in the strength and insulation value | than 5400 sq. ft. to
of your roof. Applying a shake roof can be a relaxing and | cover, we encoun-
enjoyable experience requiring a minimum of simple tools, | tered most of the
but demanding eareful preparation and layout. tricky roofing prob-
The ranch-style house chosen for our project suffered from | 'ems including valiey
several typical problems resulting from inadequate roofing, | =ning. fiage con-
Attic and ceiling damage was traced to improperly installed mir:]sm New alu-
roof valleys, and insufficient shingle overhang had allowed | inum tascia and sof-
water to drip over and seep behind the faseia, eausing | ms completed the
deterioration. Poor attie ventilation encouraged excessive | job. giving us a roaf
heat buildup, which contributed to blistered shingles and | that not only looked
structural heat warping. better, but worked

Types of shakes and coverage srsreflinasiiod
Shakes are glabs of wood split radially from a log and are

either tapersplit or straightsplit. A third type is called
handsplit and resawn, in which the underneath face is sawn
at a taper. Split shakes resist moisture ahsorption because
the cells are not severed by sawing. Wood shingles, on the
other hand, are always sawn. Shakes are made from red
cedar and come in 18- or 24-in, lengths.

Determine the slope of your roof by measuring the vertical
rise of the roof deck over a horizontal run of 12 in. For roofk
with a slope less than 4-in-12, shakes are not recommended.
For slopes between 4-in-12 and 5-in-12, use 24-in. shakes
with a maximum T%-in. exposure. This provides the best
coverage for shallow roofs. For slopes greater than 8-in-12,
you can use 18- or 24-in. shakes. At these slopes, the
exposure can be increased to a maximum of 10 in. for the 24-
in, shake, and T% in. for the 18-in. length. For more detailed
information on shake coverage and specifications, write to
the Red Cedar Shingle & Handsplit Shake Bureau, 515 116th
Ave. N.E., Buite 275, Bellevue, WA 98004,

It's a good idea to take into account the length of the slope
from eave to ridge when working out a suitable exposure,
Subtract the width of the ridge shakes (6 in.) from the slope
length and divide by what seems like a pood exposure to get
the number of courses, Try to avoid a less than 3-in, exposure
of the last course. You may have to experiment with
different exposures to achieve this. On solid-sheathed roofs,
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experienced roofers often begin making adjustments in
exposure when the roof is about halfway done Lo insure that
the last course comes out just right.

How much to buy
Roof measurement is made in 100-sq.-ft. units ecalled
squares, and shakes are packaged so that five bundles will
cover one square at a 1lin. exposure, But your roof may
require an exposure other than 10 in. If s0, use this simple
formula to figure bundle coverage. Divide the specified
exposure (10 in,) by your new exposure and multiply by the
number of bundles per square as specified by the manufac-
turer (5). For a shake roof with 6 in. to the weather, figure;
5. x5 = 8% bundles per square. Then, divide your roof area
in square feet by 100 to get the area in squares, and multiply
by the number of bundles per square as caleulated above,
Eaves, valleys, hips and ridges require additional shakes.
The eave starter-course must be doubled. Most roofers use
sawn shingles for the first course underlay and these should
cover 60 linear ft. per bundle. For ridges and hips, figure on
one bundle of shakes covering about 16 linear ft., and allow
roughly two extra squares for each 100 fi, of valley, To save
time at the ridge and hips, prefab units are available.

Types of sheathing

Due to their strength, cedar shakes may be applied over solid
or open sheathing. In an open-sheathed roof, boards are only
neceasary along the nailing line of each course, and are
centered at a spacing equal to the shake exposure. We laid 1
* 3 nailing strips over the existing roof to create a second
open deck. On new open-sheathed roofs, use solid sheathing
over the entire eave overhang and begin spacing thereafter.

Other materials and tools

Shake roofs require a 36-in.-wide layer of 15-pound roofing
felt for the eaves and valleys. Additional 18-in.-wide strips
are laid over the upper edges of each course extending on to
the sheathing, and a 12-in.-wide strip is needed for ridges
and hips.

Toaols for shake installation can be as simple as a hammer,
tape measure, square and power or handsaw. A chalkline will
insure straight courses, and a shingler's hatchet comes in
handy for both nailing and trimming; it features a sliding
gauge which aide in laying uniformly spaced courses, For fine
trimming, use a block plane and have a staple gun on hand for
tacking the felt in place.

Omn a job as large as ours, we found the Paslode automatic
nailer to be an invaluable tool. It's loaded with strips of 2%.-
in. galvanized ring-shank nails and provides fast and consis-
tent nailing. For hand nailing, you'll need 6d (2-in.) hot-
dipped galvanized nails for laying the courses, and 8d (214-
in.) for hips and ridges. Always make sure the nail
penetrates the sheathing at least Y in.

Don't take chances when working on roofs, Our 4-in-12
slope roof was easy enough to walk and work on, but as slopes
get much steeper you should rent roofing brackets, Eave
work often requires the renting or building of scaffolds. If
you build your own, be sure it's securely fastened to the
building and cross braced, Use double-headed nails for easy
dismantling when the job is done.

Getting started

We began our roofing project by stripping away the old
ghingles along the eaves and gables 0 the nailing strips could
be securely nailed to the perimeter of the roof. If necessary,
replace the existing felt by sliding new material under the old

1 Nail 1 = 3 strips
along the gables and
valleys, and across
the roof centered at
the exposure dimen-
sion. Triple the strips
at the eaves.

5 Bulld an eave jig
for a straight and ac-
curate 1%3-in. shake
overhang. Saw the
Jig off when the first
course Is done.

with the eave Jig and
fasten with éd nails.
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YOU WIND UP WISHING IT
WERE MORE THAN
ONE WEEKEND A MONTH.

You might find yourself in a chopper, cruising the treetops at 90 miles per hour

Or doing something more down to earth, like repairing an electronic circuit

What you won't find yourself doing is getting bored. Because this isn't ordinary part-time work. It's
the Army Reserve.

You'll get valuable skill training. Then one weekend a month, and two weeks each summer, you'll put
that training to good use, while receiving good pay and benefits.

But maybe most importantly, you'll come away with a feeling deep down that you were challenged and
came through. And that doesnt disappear when Monday rolls around.

See your local Army Reserve recruiter about serving near your home. Or call toll free 1-800-USA-ARMY.

ARMY RESERVE.
BE ALLYOU CAN BE.
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shingles. Next, fasten the eave nailing strips in place. These
should be cut 4 in. short of any valleys and extended flush
with the gable edges. Then, install nailing strips along the
gable edges and up the valleys. Maintain a 4-in. space
between the valley center and the valley strip on both sides.

To insure good weather resistance and provide a firm base
for the first course, nail two additional strips at the eave
alonggide the first. Also, double the nailing strips in the
valleys for better flashing and shake support. Locate the first
nailing strip above the eave strips by marking off exposure
inerements—ifrom the eave edge—on the gable nailer. Cen-
teral x 3 on the first mark above the eave strips and nail in
place parallel to the eave.

To space the remaining strips, cut a spacer block to a
length equal to the exposure less the nailing strip width, For
full 3-in. strips and a 7V%-in. exposure, the spacer will be 414
in. When you reach the ridge, remove the old ridge-cap
ghingles and nail down double strips on each side,

Eave and valley preparation

Before yvou begin layving the shakes, install 36-in.-wide
roofing felt along the eaves. Valleys should be underlaid with
36-in.-wide felt and then covered with 20-in.-wide rolled-
aluminum sheet or a specially prepared center-crimped
metal valley. The valley flashing should extend 10 in, from
the valley center on both sides.

Carefully lay the aluminum in the valley and mark the ends
for trimming. Leave a 2-in. radius where the valley eorner
meets the eave and allow for & 1- to 1%-in. overhang, Tack
the flashing in place along the edges into the nailing strips,
Strike chalklines on both sides of the valley about 4 in. from
the center. These are used to puage the trimming angle for
villey shakes and guide their installation.

Applying the shakes

When preparing to lay the first course, use a guide to insure
that the overhang will be uniform and the course straight.
Stretch a string between the gable rake overhangs slightly
below the first-course shingle position, and align the first
eourse with this string. Or, you ean build a jig by nailing two
first-course underlay shingles near the ends of a spare nailing
strip. (See photo 5.)

Secure this strip over the eave by nailing the two shingles
to the roof &0 that a 1%4-in. space remains between the strip
and the eave edge. Use your rafter square as a spacing
guage. If you need to use several of these jigs in a row, install
the end ones first and sight down the eave to align the rest,
When you're done with the first course, remove the jig by
sawing through the shingles that support it. The gables
should also have a 1- to 1%-in. shake overhang. Tacka 2 = 4
to the gable ruke, flush with its top edge. Then, trim the
shakes back to the face of the 2 x 4. Don't forget to take into
account any gable trim that may be applied later.

Next, install the first row of underlay shingles, allowing
each to rest against the guide strip, and cover these with the
first course of shakes. Try to maintain a minimum 1%in,
offset between the shingle gaps on all courses. Use two nails
per shake regardless of the width of the shake, Place the nails
about 1 in. from the shake edges and about 1'% in. above the
next course line. To compensate for possible expansion,
never lay the shakes tight, Leave a Y- to Y-in. gap between
them. When driving nails, avoid setting the heads deep.
Divive only until the head contaets the wood, For subsequent
eourses, cut a serap of wood to the exposure length to use as a
gauge for course spacing, or simply mark off the length on
your hammer handle.

T Temporarily fasten
a 2 = 4 spacer board
to the gable rakes
and trim the shakes
flush to this edge
for a neat rake

overhang.

B Marking the first
course with a chalk-
line starts the second
course, Strike a line
every third or fourth
Course 1o insure unik-

form spacing.

9 Rough trim the
shakes with a shin-
gler's hatchet and use
a block plane for fine
tuning. Use only two
nalls per shake,

11 Strike a chalkiine
on the valley flashing
about 4 in. from the
center to gauge the
trimming angle and
guide the shake
application.

12 Interiace felt
strips between each
course. Aliow the felt
to cover the upper
partion of each
course and extend on

to the sheathing.

124

POPULAR MECHANICS ® APRIL 1587



Continuing up the roof

After the first and each suceessive course of shakes, apply a
strip of 18-in.-wide roofing felt over the course. The upper
edge of the felt is attached to a nailing strip so that it extends
over the shakes, leaving about twice the exposure length of
each shake uncovered,

When your course reaches a valley, lay a shake in place and
line up a straightedge with the valley chalkline to determine
the correct cutting angle. You can save this shake touseasa
gauge for precutting the valley shakes on the ground. |

It’s a good idea to strike a chalkline every =o often as you
progress up the roof to correct any accumulating error, Save
the larger shakes for use in the valleys and put aside the best
of those about 7 in. wide for eapping hips and ridges.

We installed the Nutone RF 69N attic fan with heat and
humidity sensors to exhaust heated air and control attic
humidity. Apply shakes to the fan position and then frame
the hole to be cut with nailing strips. Cut the hole and install
the unit following manufacturer’s instructions. Leave about
a l-in, clearance between the shakes and the unit to avoid
debris acoumulation.

At the peak

When you reach the ridge, allow the ends of the shakes to
extend over the top, then eut them back with one pass of your
circular saw. Next, lay a 12-in.-wide strip of roofing felt
along the ridge extending 6 in. on each side.

Ridge shakes are applied at the same exposure as the rest
of the roof and are started at a gable end with a double
course. When fitted, these should extend roughly 6 in. down
both sides of the roof and just cover the roofing felt. Nail
guide strips, or strike chalklines, along the last courses on
each side of the ridge. When aligned with the guide strip or
chalkling, the untrimmed ridge shakes should be slightly
wider than necessary, Nail the first shake in place and trima
bevel on the upper edge so that a shake on the opposite side
can overlap it neatly. Nadl the opposite shake in place and
trim its edge flush.

Continue covering the ridge in this manner, alternating
the lap from one side to the other. You can also apply shakes
from each end to the middle, and then install a saddle made
from the butt ends of two shakes to cover the center joint.

Finishing the job

When the roof was completed, we turned our attention to

17 Cut and instail rebuilding the trim and soffits.

new aluminum soffit We removed the old fascia and replaced it with new wood.
m:’m a | This was then clad with prefab aluminum fascia. We cut the
iyt old soffits away and installed new alominum soffit sections,
Al (ks The and used Styrofoam “proper vents” between the rafters to
roof sheathing. insure air eirculation.

Most cedar roofs are left untreated and have a life
expectancy of about 30 years. If you are planning your shake
roof for an area of high humidity and temperature, consider a
clear chemieal preservative such as Cuprinol to retard
moisture penetration and protect against rot and mildew. An
airless sprayer makes it easy to apply. We used the J.C.
Penney engine-powered airless sprayer. Always observe the
manufacturer's precautions when applying chemical preser-
vatives. In very dry climates, a treatment of linseed ofl or
other commercial wood-oil product will keep the cedar from
drying out and losing its resiliency.

Although a shake roof of this type can easily ecost five times
as much as a conventional asphalt roof in materials alone, we
felt the advantages of cedar were well worth it. Handsplit
shakes offer the warmth and elegance of traditional simplic-
ity while aging gracefully and providing protection from the
elements. P
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A step-bv-ste uide nstalling a resilient tile floor is a simple, straight for-
A P l:irr fl; g il ward job that gives vou a terrific return on time and
to installing tloor tile. money spent. Floor tile manufacturers have come up

with a remarkable variety of tiles. The different styles
| and colors offer hundreds of possibilities. But the

5 BY PAUL BARRETT results you get will only be as good as your surface prepara-

: T, tion because the tiles are flexible encugh to show serious
[llustrations b}r George Retseck Miie ™, Irregularities in the floor beneath them.

(", o Resilient floor tiles are made of asphalt, solid vinyl or vinyl

R p v ¥

.i|i . " ! “ly  reinforced with mineral fibers, called vinyl composition.

il (it Bl 'l'ul The preparation process is similar for all of these floors,

Ll / / e
1 The minimum tools required for Installing floor tlle include |
a framing square, pry bar, utllity knife. tape measure, notched

trowel, heat gun, hammer and a folding rule. A chalkline
and a linoleum roller may alio come in handy.

S

| 26



though the adhesive you'll need varies according to the type
of tile, and the floor to which you'll glue the tile. Your local
flooring dealer ean provide the proper adhesive for your
situation. No matter what tile you choose, plan to warm the
room in which you will install the floor to T0°F for 24 hours
before beginning, and keep it at that temperature for 24
hours after installation. Also, be sure to keep the tiles warm
for at least one day prior to laying them down. For this story,
we installed vinyl composition tile in a kitchen.

If you are also working in a kitchen, remove the refrigera-
tor and range, and place them in another room. If you have an
electrie range, simply slide it out and unplug it from its wall
socket. If vou have a pas range, make arrangements with the
pis company to disconneet the appliance before you begin
work. If you have a built-in gas range, which you will leave in
place, be sure to shut off the gas before you use any
flammable adhesive, since the pilot lights could ignite fumes.

Next, remove any shoe molding from the bottom of the
baseboard. Pry off the molding with a flat pry bar, then pull

2 Beginwork by re- [
moving any base-
board shoe molding
with a flat pry bar.
Pull out the nalls
from the back using
locking pliers.

3 If floor Is covered |
with heavily dam-

aged tiles, remove

these with aflat pry |~
bar. Begin by driving =
the pry bar under
OnNe COrmer,

put the nails from behind with locking pliers to avoid
damaging the wood. The shoe molding can be reused.
Manufacturers claim you can install new tiles over old tiles or
linoleum under certain conditions. Your present floor cover-
ing should be firmly stuck to the floor, have a smooth surface
{not an embossed one), and have no foam backing.

If your floor meets these requirements, first remove wax
and floor finish by serubbing with a cleaner and steel wool.
{Never sand a resilient floor, since it may contain ashestos
fibers. ) If you have a few slightly loose areas, nail them down
with underlayment nails, sinking the nailheads just below
the surface. Fill over the heads—and any other depres-
sions—with patching compound, such as Dashpatch.

If your existing floor is in poor condition, you have two
alternatives. The firat is to cover it with Y-in. underlayment-
grade plywood. Nail the underlayment in a 6-in.-sq. pattern
(every 3 in. along the edges) with underlayment nails; sink
the heads just below the surface. On this job, we rented a
floor stapler, specially made for stapling underlayment. It

] 5 Replace severely
| damaged floor
boards with new
ones and renall any
Set nallheads below
+ floor surface.

& I existing Noor
boards are in bad
shape, cover them
with ;
Special stapler drives
and sets staples in
one operation.

& Once oid tiles are
remaved, scrape glue

|
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eost about $20 for one day (including staples) and drives and
sets the staples in one motion. Lay out the plywood to
minimize seams in doorways and other heavy traffic areas.
Stagger the sheets so that the seams at the ends are not

continuous, Then, fill the depressions over nailheads, and |

seams between sheets, with patching compound. When dry,
sand the compound flush with the surrounding surface, Use
100-grit sandpaper, and clean the dust very thoroughly.

Your second alternative for repairing a bad floor is to lift
the existing floor covering and start fresh. This method has
the advantage of giving vou aceess to the subfloor, which
may be in need of repair. Also, you will not be raising the
floor height, which makes the finish work later that much
easier. To lift the tiles, use a flat pry bar or wide putty knife.
Then, do your best to serape away any backing paper and
adhesive left on the floor. Some adhesives are water soluble,
so it's a good idea to dampen the floor first,

Onee the old tiles or linoleum have been removed, examine
the floor underneath. Replace any broken boards with new
wood of equal thickness, making sure to begin and end your
new boards over floor joists, Nail down any loose boards, and
fill any cracks between boards with patching compound.
Sand the compound flush, remove the dust, then glue 15-
pound asphalt felt to the wood. Your flooring dealer can
supply the proper adhesive for thiz job, Be sure to butt the
edges of the paper, and keep the lines on the paper facing up.
Roll each row of paper with a linolewm roller or rolling pin
before setting the next piece.

Once the surface is prepared for the tile, vou can take a
step that will save some trouble later on. It is possible to cut
and fit the tiles around any door stops and casings, but it is
far easier to cut off approximately % in. from the bottom of
these trim boards to allow the tiles to slide underneath, Place
a tile next to the stop or casing, then ecut the wood with a
gharp handsaw, using the flat tile pz p guide.

Laying out the floor
Next, you can begin to lay out the floor. The layout is figured
from the center of the room, so that the tiles around the
perimeter are balanced, and at least one-half tile wide. If
vour floor is to include a pattern which continues from one
tile to the next, balance the pattern on the exposed surface,
disregarding the areas that will be covered by appliances.
You might find it helpful to draw out your pattern to scale on
graph paper before you begin. The easiest way to get an idea

of the eventual appearance of your floor is to lay the tiles dry,
so you can experiment freely with patterns and borders.

First, find the centerline between two opposite walls, and
mark the floor at this point at both ends, Snap a line on the
floor between these marks. Place the tongue of your framing
square on the chalkline at the center point of its length and
make a pencil mark along the blade, perpendicular to the
chalkline, Using the mark as a guide, snap a perpendicular
line on the floor. These lines are reference lines, and can be
used to find your actual starting point.

Lay the tiles dry, and move them one way and another,

floor that will be exposed to view. Shift the starting point in
the center of the roam until you find the point which will yield
the biggest border tiles. Once you've found your starting
point, snap new lines in the proper position, parallel to your
original reference lines. The new lines should intersect at one
eorner of your first tile, and extend to the walls.

The adhesive you use is determined by the tile you buy.
Many of the reinforced vinyl tiles are available with adhesive

128

8 Once compound
Isdry, sand it flushito |
surrounding surface
using 100-grit sand-
paper, Be sure to
vacuum up all dust,

9 For better fitin
door openings, cut
off door stop and

casing so tile can fit A”'“‘
underneath. Lise
loose tile as saw-
blade gulde.

10 Draw initial ref-
erence lines on floor,

then distribute tile

to check for fit.
When satisfied. snap
final chalklines onta
the floor.

11 Spread adhesive
onto floor according
to manufacturer's in-
structions. Most ad-
hesives require use
of notched trowel.

12 Install tiles
along both chalk-
lines first, then low-
er ensulng tlles into
place as shown.
Make sure all edges

align perfectly.

until you find the placement that yields the best results. Use |
cardboard patterns of appliances to get a true picture of the |
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“Some windows are too cold.’

North,
south,
winter,
summer —
windows
made with
Sunglas
Heat Reflective glass work like
transparent insulation to save
you valuable energy dollars
year-round.

Sunglas HR also helps reduce
condensation and drafts to
keep you more comfortable
day and night no matter what
the weather.

Sunglas HR is the insulator that
really is a window. A high-tech
glass that looks like old-
fashioned clear glass, but
actually reduces both heat loss
and heat gain 65%* by keeping
radiant heat where you want it:

inside when it's cold —
and outside when it's hot.
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“Some windows are too hot””

In other words, with Sunglas
HR your windows are never
too hot, or too cold — but
just right.

What's more, Sunglas HR
also reduces the sun's harmful
ultra-violet rays that cause
premature fading of household
fabrics.

*Versus single glazing. Based upon Va" air
i Pt il cur i e

Sunglas HR is ideal for new
homes and replacement
windows, even for simple add-
on storm windows.

Sunglas HR also makes great
energy sense for sunspaces.
In fact, the larger your glass

area, the more you need
Sunglas HR.

Ask for Sunglas Heat
Reflective glass from Ford
Glass by name, because when
it comes to glass that works 24
hours a day, 365 days a year,
every year — Nobody
outglasses Ford.

See your local window dealer or call
1-800-GLASS-HR lor a free brochure.

G Bt
Glass Division

Founded 1919. A division of Ford
Motor Company.

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




When we asked 300 Professionals to try
the new Stanley SHORT CUT™ saw, they all told us
it cut faster than the saw theyre using now. For one simple reason.
The teeth.
Each tooth is bevel ground with three distinct cutting angles, to give you a quicker, smoother cut.
Theres a 15" Tool Box saw, as well as 20" and 24" Professional™ saws
The new Stanley SHORT CUT™ saws. There may be teeth rhar STA N |_ E Y

cut faster, but you wouldn't want to use them on the job.

1967 THE STAMLEY wiam s

helps you do things right:
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backing. If you go this route, be very careful when laying the
tiles, as they cin't be adjusted once they've been pressed down,
Do any trimming before you remove the paper backing,

If vou are using adhesive, keep in mind that different types
require different methods of application. Some can be applied
with a paintbrush or short-nap roller, while others need to be

| spread with a notehed trowel, which was the case in this

instullation. Instruetions for spreading glue, as well as any
cautionary notes, are printed on the can. Be sure to read and
follow the instructions on the label,

It's a good idea to do the room in sections, to allow yourself
room to move, so plin to cover one quarter of the room at a
time. Cut a 2 = 2-ft, piece of plywood to kneel on, s0 you
won't be kneeling on the freshly laid tiles.

Begin spreading the adhesive along one of the starting
lines, then work into the corner and back to the other line.
Spread the adhesive just over the ling, The colored chalkline
will read through the adhesive.

Set the first tile at the intersection of the guidelines, as
carefully as possible, Then, set the edge of the next tile
against the first tile, 2o that the corners are perfectly
aligned, and lower the tile into the adhesive. Work out along
the two lines, then fill in between in a pyramid fashion. Avoid
sliding the tiles into place, as this will force glue in between

the edges. If you are installing solid vinyl tiles, roll the tiles
as vou install them with a linoleum roller or rolling pin. After
you have laid 20 or so tiles, go back and roll them again. Use
firm pressure to ensure that the tiles are pressed into the
glue. For other tiles, simply press them firmly into place
with both hands.

Set only the full tiles at first, then go back and cut the
border tiles, For the most aceuracy, scribe the border tiles to
the wall. To do this, place a loose tile upside down over a tile
in the last row installed. Be sure the tile is lined up perfectly
with the tile beneath it, and that the pattern runs in the
proper direction. Then, place a full tile over the loose tile,
with one edge against the wall. REun & peneil along the upper
tile, marking the tile beneath, Heat the tile along the cutline
with a heat gun. When the tile softens, lay it on a smooth
surface and cut it with a utility knife and straightedge.

Onee all the tiles are installed, remove any adhesive spots
on the surface with mineral spirits or the solvent mentioned
on the can label. Reinstall any shoe molding, then move any
appliances and fixtures back into place.

If necessary, cut down any doors that swing over the tile.
Allow Yiin. cledarance between the bottom of the door and
the new foor. Then, rehang them. Apply metal trim strips
where the tiles meet other floors, nailing them in place with
the special nails provided, Finally, avoid washing your floor
for three days, so the adhesive will have a chance to set, PM

[ 7 16 When laying cut

| | tlles—especially

M notched ones—be
sure to lower them

== Into place. Sliding a

| tlle will force glue

| Into the cracks.

'

18 Once the cutline
Is drawn, heat the
back of the tile with
a heat gun. Direct
the warm air along
the cutline untll the
tile is soft.

1 17 Tofit around a
plpe, first cut a
maiching diameter
hole in the middile of
the tlle and then
make a stralght cut
to the edge.

15 Lay heated tile
on a smooth surface,
then cut along the
lime with a sharp
utility knife, Use a
framing square as a
straightedge.

T 71 18 when all the tile
_:-'" __.E is Installed, be sure
that abut other
fioors with metal
trim strips. Nail
these in place.
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5 Foolproof Fixes

A mini-guide to some of the most common bathroom repairs.

TEXT AND PHOTOS BY MERLE HENKENIUS

Faucet Repair

he faucets in your home will even-
tually need repair, and because re-
placement parts are inexpensive and
plumbers are not, it makes sense to do

the job yourself, All that's required is a
basic knowledge of faucet components,
an adjustable wrench, a utility knife or
awl, a serewdriver, heat-proof grease |
and assorted washers or replacement
cartridges, depending on yvour faucet.

1 Begin repair by removing decorative caps from handies using a utility knife. If your faucets
don't have caps. look for a setscrew at the bottom of the handles.

handle with screwdriver, If stuck, use han-

die puller. as shown. to prevent damage.
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3 To remove valve stem, slide adjustable
wrench over locknut and turn counterclock-
wise, Valve stem should come out easily.

These days vou are likely to encounter
two types: the older valve stem-and-
seat units and newer washerless car-
tridge types. |

In stem-and-seat units, the movable
valve stem connects to the handle and
the wvalve seat is threaded into the
fixture. By turning the handle counter-
clockwise, the stem moves off seat and
water passes through. By turming the
stem the other way, it bears down on
the seat and stops the water. To get a
tipht =seal in the elosed position, the
bottom of the stem has a replaceable
washer. To prevent water from leaking
around the stem in the open position,
the outzide of the stem is covered with
gither graphite packing or a small O-
ring. Because replacing the washer and
packing is easier than replacing the
valve seat, undertake the repair as soon
as you see water beginning to drip.
Otherwise, vou can damage the seat by
overtightening the valve stem.

The washerless cartridge-type units
work in a similar way, The cartridge
simply moves up and down within the
fixture to start or stop the flow. When
these become worn, however, the en-
tire cartridge must be replaced.

To repair either type, begin by shut-
ting off the water. If the faucet has its
own shutoff valves, just turn these off.

& Remove worn washer from valve stem,
then replace with new one. Tighten screw
50 washer just begins to compress.
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If not, shut down the entire system at
the water meter. Next, remove the
faueet handle. To do this, you must pry
off the decorative eap on the top of the
handle and remove the screws under-
neath. Some faucets have a setscrew at
the bottom of the handle that holds the
handle to the stem.

If you have trouble removing the
handle, gently pry under its edge with a
screwdriver, If this deesn't work, then
use a handle puller to remove it (photo
2). With the handle removed, yvou will
gee the valve stem and its locknut.
Using an adjustable wrench, loosen this
nut and back out the entive stem. You
can see if it's a washer-and-seat type or
a cartridge model. If it's the former,
remove the washer serew and discard
the old washer. Replace it with a new
one that fills the stem flange complete-
ly. Then replace the stem O-ring or
graphite packing and apply heat-proof
grease to the washer and all faucet and
stem threads, This grease can easily
double the life of washers and make
removing the stem easier next time.
Reinstall stem and handle.

To install new cartridges in wazher-
leas faucets, just press the new unit
into place, tighten the locknut and re-
place handle and cap, Some models, as
shown in photo 6, have a spring-loaded
rubber cap that seals against bottom of
cartridge. These must also be replaced,
then carefully guided—with new car-
tridge—into the fixture,

§ Carefully remove old O-ring from side of
vahve stem with awl ar knife. Then replace
with size recommended by manufacturer.

6 On washerless faucets, entire cartridge
—inciuding spring cup on bottom-—must be
replaced. Use awl to guide both.

POPULAR MECHANICS ® AFRIL 1387

Grout Repair

Smmer or later a tiled shower wall
will need grout repair. If erumbling
gprout goes untended for long, water
will find its way through the tile joints
and into the building material behind,
Onee this happens you could be looking
at a very expensive repair hill. It is
much better to treat the problem while
it is still manageable and affordable, All
you need is an inexpensive grout re-
maoval, tool, d small tube of premixed
grout, and a tube of latex or silicone
caulk, A grout float is optional, |
Begin by examining the tiles closely,

A classic example of
how easy wood finishing can be.

The classic approach to fine wood
finishing is a simple process.

First, stain the wood using Wood
Finizh by Minwax. It penetrates deep
into fibers, becoming part of the wood.

Then for lasting protection and
beauty, apply Polvurethane Finish by
Minwax in satin or gloss.

Turn bare wood into an enduring
classic with America’s classic wood
finishes. Our free 30-page booklet,

Minwax makes wood beautiful

*linwas o regeiered trademark. 511985 Miswss Cosnpany
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Look for dark or discolored grout or
joints where grout has fallen out. Also,
look for tiny cracks where the grout
meets the edge of the tile. Serape out all
loose grout—to a depth of at least %
in.—with the grout removal tool.
Once you have removed every trou-
ble spot, wipe all joints clean with a
damp cloth, On small areas, use your
fingers to work the new grout into ]
place; use plenty of grout. On larger | 2 rorce new grout into joints using rubber | 3 Complete bathroam regrouting by apply-
areas, use a rubber-faced grout float | fioat. Then wipe excess grout from surface | ing latex or silicone caulk around fixtures.
(photo 2). When the spreading is com- | with damp cloth. Let dry and buff, Wipe off excess caulk before It dries.

RETIRE N

YOUN | B ] | 4 When regrouting countertops, pay close
aee attention to sink area. First remove grout
then remove old caulk from under sink rim.

Become
Financially
Independent |

You can learn how to make big MONEY (even over a million S)
QUICKLY without taking money from your pocket. Also, LEGALLY
pay no income tax on your gain for vears. Untaxed money
compounds very fast.

8 Force grout Into joints under sink rim

using finger. Wipe away excess and carefully

Eliminate house and car payments, pushy bosses, gopher jobs, reports. time it i 5 coulic Wil grip Wl

clocks, layoffs, etc

Have TIME to swim, fish, goll. travel, shop, etc

Rapidly increase your net worth

Dedicate little TIME, TALENT or MONEY.

Use honest, legal, ethical technigues.

Take PRIDE in how you make your MONEY

"Knowledge is CHEAP compared to the price of IGNORANCE ™

NO RISK %0 day REFUNDABLE guarantee of purchase price of the 96 page
book

#® Costs less than a tank of gas .. YOU are probably fueling up the wrong thing.
FUEL up your BRAIN

|ust send wour name, address and 510.00 :
plus $2.00 cash for postage, handling, & Wipe away excess grout with damp cloth,
and any tax fo: then when surface is dry, buff it with dean
rag. Owvercoat of sealer b optionai.

Jenkran, Box 27779K, San Diego, CA 92128

plete, wipe all excesz grout from the
surfuce using a damp sponge. Work the
sponge in large diagonal passes and
ringe the sponge frequently.

Wait about an hour, or until the grout
residue turns white. Then polish the
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New Comfort-E"glass

keeps it comfortable inside

—no matter how uncomfortable it is outside.

A new glass, manufactured with a
spedial, micro-thin, transparent coat-
ing, can keep your home more com-
ﬁmnhlc}f:rrmmd And it saves

energy — when your home has win-
drnrsm:u‘.lcwirh Comfort-E glass.

With its transparent coating, new
Comfort-E glass actually reffects heat.
Kecps it in in winter, keeps it out

in summer,
Reduces window cold spots,
drafts, and condensation.

In winter; Comfort-E’s transparent
coating reflects furnace heat and heat
from sun-warmed objects back into
your home. The inside pane of glass
stays warmer, reducing cold spots,
condensation and drafts caused by
cold spots. You stay warmer because
up to 66% of the heat lost through
single pane windows is saved by
double pane windows® made with
Comfort-E glass.

Comfort-E glass used in leading
window brands.

You'll find windows made with the
new Comfort-E glass in a variety of
styles from many manufacturers,
Look for the Comfort-E label to as-
sure year-round comfort and savings
for your home.

For the name of manufacturers that
produce windows and patio doors
with Comfort-E glass and a free
brochure that shows how much
Comfort-E saves on energy bills, call
toll-free 1-800-634-5277.

Window inside winter
hieat and owside summer heat,

Cmqﬁx'f-f:‘gh:ﬁ Ihei'}mupmml
Insulation, can cut
costs as much as 2

That'svm}rwcailnrwmmﬁm—E
glass “The Transparent Insulation”
Blocks summer heat gain.,

In summer, Comfort-E glass reflects
up to 58% of the heat conducted
through single pane windows to
keep your home cooler and re-
duce air conditioning costs.

A AFG Industries Inc., PO. Box 929, Kingsport, TN 37662




MAIL ORDER MALL

TURBO-WASH™—FOR A POWER CLEANING TRIP

hether the problem is weak waler pressure
or weak resolve to tackle thal awesome
cleaning job, Turbo-Wash transforms a garden
hose into a dynamic 1000 psi stream that does
the job for you. A soap reservoir comes
already filled with B oz. of special Soft-Sudsm™
and the result is a dirt-cutting blade of water
and suds that cleans everything from cars and
tires to boats, outdoor furniture, patios, even
second story windows or the entire house ex-
terior. Finely engineered ABS plastic with
fingertip controls, 3 adjustable spray tips and
soap/water ratio control. Biodegradable Soft-
Suds wor't harm shrubbery or grass; 2 extra
32-0z. bottles included in the remarkably
reasonable price of $30.00. ($4.95) #A1703

TOTAL TOOLS

snL it time to stop “making do” with g

that ragtag collection of tools that never
seams to include what you need? Beau-
tifully fitted in four organizer pallets in a
simulated leather attache that goes where
you do are 121 tools, all guaranteed for
your lifetirme! 51-pc. socket set (SAG and
metric) in metal carrying case; 5-pe. and
10-pe. screwdriver sets; 7-pc. nutdriver
set; 13-pc. combination wrench set and
2-pe. adjustable wrench set; 4-pc. plies
set, 3-pc. miniature pliers set and 2-pc.
locking pliers set; 16-pc. hex key set;
crimper/boltcutter/wirestripper: torpedo
level. When it's so easy to locate the pro-
per tool, repair jobs get done without
delay. A lifetime investment. S179.00
($2095) A#1713,

A CLASSIC AMONG WATCHES

andsome his-and-hars watches will never be

out of style, Pleasantly priced for giving—ar
treating yourself—they have the traditional appeal
of black lizard bands (genuine, of course) and
gasy-to-read dials in rich champagne. The
fashionably thin casa s stainless-steel backed, with
dial edged in 1-micron gold plate over brass. Inside,
a modern classic: a fine Japanese quariz move-
ment. Men's: $50.00 ($4.95) #A1709; Women's
$50.00 (54.95) #A1710.

“PAPERLESS PRINTER"

ou know that panicky

feeling that comes in
the midst of a string of
calculations; did one
number get skipped or
entered incorrectly? With
most calculators, the only
way to check is to redo the
entire series. And calcula-
tors with printers and tape
can be bulky and incomenient, Now this little
B-ounce wonder (4"x6"x34") offers the conve-
nience of a 100-entry memory and 4-line readout
that scrolls up and down for reviewing. You can
even scroll up to Insert a new variable and com-
pare results, or to correct an entry, With four func-
tions, square root, percentage and subtotal func-
tions, and four-key independently addressabie
master memory. Three “button” batteries includ-
ed, $39.00 ($4.95) #1718,

EVER-HANDY POCKET
WORKSHOP

old an entire workshop in the palm of your

hand—aor stash in pocket, glove compartment,
desk drawer, purse. Weighing in a1 5 ounces and
folding to just 4%2” long, it opens to a full-siz set
of pliers (needie-nose at tip, regular bolt grabbers in
the middle and sharp wire cutter at the base). Plus
24" knife; 4 screwdrivers (ieweler's, medium, large
and Phillips); awWpunch, file; can opener, fish scaler
and ruler Stainkess steel: S25.00 (52.95) FATT12.

ORDERIVG INSTRITTHANS AND GUARANTEE: B ghap ria ['mided
Phirred Servic uderrivr puibibl I indury frospl deliiery. The prie
il ik il hoen fidloarvel iy (08 i g ooad A nufling g
in | Be perw s sl i dieen prace plus shepming and amelling
churpes for snch em ordernd & ormioe @ e fedwd price f seck (em
[ pou @rr nnd mgied for any resimn, eture e @bl o
ki B dags amd e TV erchange I or refund e lem: peice per
Ilﬂﬂ?lllhﬂ'l-ll

H.M. SPECIALTIES c/o MAIL ORDER MALL e m o 8002286200 " T e
DEPT. PMEQ 047; PO. BOX 1574, RADIO CITY STATION: NY, NY 10107  puease FiLL ouT THIS OROER FORM AND WAVE (T IN FAONT DF YOU WHEN CALLING.
SEMD TO (PLEASE PRINT) ITEM! N0} QUANTITY DESLRIPTION! COLOR ITEM FRICE SHP: B HNDLG TOTAL PRCE
ADDRESS

oy STATE Fo o

ENCLIOSED 5 A CHECK Ot MAONEY DRDER (ND CASH PLEASE)

FOR§ PAYABLE TD WM. JPECIALTEER

WE ALSD ACCEFT CIMASTERCARD [ WVISA EXP DATE

ACCOUNT # SIGMATURE TOTAL AMOLUNT

|5uﬁ: we cannol handie Cansdin, formgn or CO.D onders | Plasss .ilhu]]u-:i for dehvary fiom ous fcep! of i ordes <1587 MAGALDG MARKETING GROUR ihC

THE HEARST CORPORATION ADVERTIEEMENT

L R, P A P W T Wi
250 W 55 8T, NY. NY 100158
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tiles with a soft cloth until they shine, If
vou want added protection, wait at
least 12 hours and brush the joints with
a clear silicone sealer. This liquid is
available from most ceramic tile out-
lets. Because many grout problems
start around the faucet handles and
where the tile meets the tub or shower
base, it pays to caulk these areas with
latex or silicone caulk.

If you have a tile countertop in your
kitchen, you should watch for needed
repairs there as well. With parbage
disposers and built-in dishwashers now
vibrating eabinets and countertops sev-
eral times a day, the grout has a ten-
dency to loosen or break.

Regrouting & countertop is secom-
plished in much the same way as show-
er repairs. The only real difference is

that you should use a sand-mix grout
compound instead of standard grout.
This type has greater strength and
durability and is available in either
premixed tubs or dry-mixed bags. Also
pay special attention to the area around
the sink. Remove as much grout and old
caulk as possible from under the sink
rim. This will result in a better bond for
the new grout and caulk.

-

1 Begin porcelain repair by thoroughly
sanding the chipped area to remove rust

and soap residue. Use fine-grit emery cloth.

3 Mix equal parts of resin and hardener on
a clean glass surface. Then add colors gradu-
ally untll you match the fixture color,

Drain Cleaning
leaning clogged plumbing drains
need not be difficult. The trick is

knowing when to hire a professional

and when to do it yourself. As a general
rule, clean small, easily accessible
draing on sinks and tubs, and leave
larger toilet and sewer lines to the pros.

To do a good job, most drains require

a 2-step cleaning process. First, snake

the drain line, then use a plunger and

hot water to force debris into the larger

sewer stack, A handheld snake and a

plunger are good investments for this

job. Because you'll probably use the
snake every few years, it's better to
buy one than to repeatedly rent one,
Start by removing the trap from the
clogged drain line. This ean be the most

2 After sanding. wipe the area with isopro-
pyl alcohol. Be sure to use a clean doth and
go over the area several times.

Porcelain Repair|
U‘ntil recently, porcelain repairs

could not be trusted to last, and |
they were always noticeable, But new
epoxy resin kits, like Match-Pateh used
here, will last, and color-matehing ca-
pahilities are great.

Preparation and application are sim-
ple, just follow the five steps shown,
Color matching, however, requires
some experimenting. Just follow the
directions for the kit you buy to blend
various colors to achieve a match,
These epoxies take an hour to set, so
remove the pateh with aleohol and start

over if you make a mistake.

& Fill the chipped area with patching com-
pound using a single-edge razor. Malke sure
patch Is Nush with surreunding surface,

1 Begin by removing the trap. Adjustable
pliers will loosen plastic fittings. but a pipe
wrrench ls required for chrome.

i —_— e
| & Before the patch sets, smooth the surface
with alcohol and your finger. Use alcohol
sparingly because It thim the patch.

2 Slide snake cable Into drain line one foot
at a time. Tighten setscrew on cable, then
turn crank and push in cable gradually. |

POPULAR MECHANICS » APRIL | 787
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three great

skylights
from
ENTARAMA

“VENTED"

“MOTORIZED"

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

sattractive low profile domes—two
layers of acrylic (25% better insulator
than glass).

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

 standard copper flashing of one piece
design can be installed leakproof in less
time than any other unit.

*« NEW FOR 1986 — Roller shade s
featuring SUN SCREEN—energy
solar screening.

I N N S S S S S S S —

Send color brochure & complete info to: PM-47

stem
cient

Hame
Adoress

State
City B Lip

VENTARAMA |© oo

Hickswille, NY 118

SMYLIGHTS :ssoee
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3 After snaking, reconnect trap, then run
very hot water into draln line. Plug over-

flow with rag. then plunge drain opening.

4 Bathtub drains must be snaked through
overflow opening. not drain hole. Begin by
removing trip-lever plate and mechanism.

5 Slide snake into overflow opening and
crank. Trap ks within 2 ft. of opening. so
you'll feel resistance almost Immediately.

troublesome part of the job. Chrome
traps become fragile with age and can
crumble or break when taken apart.
Plastic traps, on the other hand, are
Joined with compression fittings which
are much easier to remove.

When you have the trap out, begin
feeding the snake cable into the drain
line one foot at a time. Some clogs will
fill the entire drain line, from the trap,
while others might be logged between
fittings 10 ft. away. You don't have to
crank the cable until it no longer pushes
in easily. When you do feel resistance,
loek the ecable to its housing with the
setserew and slowly push the snake and
turn the cable at the same time,

When the snake housing is against

the drain opening, stop, pull out anoth- |

& Remowve snake and run very hot water
into drain. Plug overflow opening with rag,
then plunge drain opening repeatecdiy.

er foot of cable, lock it into place, and
crank again. Hepeat the process until
vou have worked through the entire |
line. Then reverse the steps to remove
the snake. Pull it out and crank the
cable one foot at a time.

When all the eable is retrieved, re-
connect the trap and run hot water into
the line. Then plunge the drain until the
water passes freely. When plunging
fixtures with overflow openings, these
openings must be plugged with a wet
rag; otherwise, you will lose the foree of
the plunger.

The process for cleaning tub drains is
basically the same, except the snake is
operated through the overflow open-
ing. To gain access, just remove the
trip-lever H'I[‘l,‘hﬂ]"!]hﬂ'l. as shown.

Automatic
Drain Vents

t is sometimes impossible to vent a
plumbing fixture with a conventional
vent pipe, especially on jobs when you
relocate the fixture. But to operate

properly and keep vour house free of

sewer gas, every fixture must be vent-
ed, To make this eazier, manufacturers
have designed automatic venting de-
vices that are easy to install, inexpen-
sive—around §5—and almost foolproof,
Keep in mind. however, that some
codes prohibit their use, so check with |
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It's never too soon or too late
to do something right for your deck...

ThE right side of this deck was brightened quickly and easily in less than 30 minutes with a spray lippl-H:Illl:ll'l- of new Wolman Deck Brightener.

...thanks to Woan Protectlon Products

Restore

Whether your pressure-treated wood deck is
brand new or old and gray, you can do some-
thing right now to restore, protect, or beautify
it. The Wolmanized® pressure-treated wood
people have a complete line of products for
total deck care. Wolman™ Deck Brightener to
restore old, weathered wood to a bright, natural
look. Waolman RainCoat™ Water Repellent to
protect wood by minimizing warping, splintering,
and cracking. Wolman®™ Deck Stains with water

w KOPPERS
ﬂﬂl‘l
Protection Products

| rotct

-
Beautify
repellent to beautify and protect pressure-
treated wood. You'll find them all in a Wolman
Deck Care Center at quality building supply
dealers, hardware and paint stores. For infor-
mation about your deck problem, or the location
of a Wolman Deck Care Center near you, call
1-800-556-7737. Or write to the Koppers Com-
pany, Inc., Protection
Products Division,
Pittsburgh, PA 15219.

From the Wolmanized Pressure-Treated Wood People




~ ARMY RESERVE OFFICERS TRAINING CORPS

For a few hours a week, Army ROTC gives Joaguin Martinez a chance w

apply classoom theories to the real world.

It a valuable opportumty to learn how to manage, motvate and lead people.
And it provides the Kind of expenence and responsibility many other praduates will
have to wait vears for.

Ennoll in Army ROTC as vou would for anv other college elective. Then
prepare to be challenged mentally and physically. To build the self-confidence and
leadership skills essential to a successful career

You won't be starting that career at the bottom. You'll have a very impressive
set of credentials—both a college degree and an officers commission in the US. Army,
Army Nanonal Guard or Army Reserve,

If you want to develop skills and conhidence vou won't get from a texthook,
write Army ROTC, Dept. C1, PO Box 2000, Clifton, New Jersey 070159974

é6My other
college courses
just talk about
leadership and
management.
In Army ROTC,
we're doing it.99

Joaquin Martinez, Jumior
Ulniversiey of Texas, Austn




HOME IMPROVEMENT GUIDE

— _—

1 An automatic vent Instailation usually
requires the replacement of existing fittings
with plastic ones like those above.

& The vent plece threads Into a 1Ye-in.
female adapter. The adapter is then glued
directly onto a length of drain pipe.

8 Abave is typical installation if drain comes
through wall. Vent plece Is on top of vertical
pipe behind sink bowi.

your loeal building department before
proceeding. A typical vent has a 1% x
3-in. plastic evlinder with a hooded
passage on one end and male pipe
threads on the other. Inside is a spring-
loaded diaphragm. When drain water
rushes past the vent, suction opens the
diaphragm and pulls in surrounding air,
instead of pulling water from the trap.
When pressure is equalized, the dia-
phragm closes to keep sewer gas from
eacaping. To install one, dizsassemble
your existing fittings, and buy proper
fittings and pipe for your situation,
Install these so you have an arrange-
ment like the one shown in photo 3. PM

An almost unbelievable offer—but there’s a reason!

Why would Haverhills “sell”
this DL-323 Power Failure
Light for only $12.95?*

*But read the ad for an even more astonishing deal!

We are one of the largest national mail-
arder houses. In order to make our opera-
tion even more efficient, we need to in-
crease our customer file by at least 25,000
names per month. The best way to do
that is to make an almost irresistible offer
of quality merchandise—or, as the God-

father put it, “an offer you can’t refuse”.

The DE-323: A Rechargeable 3-Way

Power Failure Emergency Light
Because of our large buying power and

agents all over the world, we have un-

limited access to merchandise. And after -

scouring all sources, we decided that the
DL-323 would be such an irresistible of-
fer, especially if we could “sell it” at a give-
away price. At our special-offer price of
$12.95, the DL-323 is a “steal” You get
these quality features:

B Plug into any 110-volt wall outlet.
The DI-323 will always be charged.
Bypass circuitry avoids overcharge.

B Red LED serves as nightlight and
shows that unit is on charge.

B If power fails, the DL-323 turns on
automatically. When power is re-
stored, it reverts to the charging
mode.

B Unplug the DL-323 anytime and
carry it as a convenient Hashlight.

B Has folding plug, offlon switch.

B NiCd power cells for continuous re-
charging and highest performance.

B White high-impact designer body,
3* wide, 12 * deep.

B 1.5 watt bulb, easily replaced and ob-
tainable anywhere,

B Faceted parabolic reflector for wide-
beam illumination.

B Listed by Underwriters’ Labs.

Every home should have af lexst one
Power kailure Lighi. Many prefer to have
one in every room of an apartment or on
every floor of a house. You are not hel
less—groping for candles or a flashlight
that more likely than not has spent or cor-
roded batteries. But the DL-323 goes on
when the power goes off and provides
area illumination when you need it. You
can remove the DIL-323 from its socket any
time and use it as a bright broad-beam
flashlight—it's always fully charged!

Ag for quality: don't let the low promo-
tional price turn you off. The DL-323's are
made to highest quality standards. We
warrant them for material and workman-
ship for one full year. And, of course, UL
(Underwriters’ Laboratories) wouldn't
put their stamp of approval on them if
they were not convinced of the quality.

The DL-323 is called “3-uny™ becouse it serves
as @ rightlight, Aashlight, and area-illuminating
pocer fifure light.

Here is the deal.

Take advantage of it!

The DL-323 is made to sell for $29.95 to
$39.95. We ourselves have sold thousands
at these prices. But with this special
limited list-building offer, you may order
this outstanding Power Failure Light for
just $12.95.

Because this is a list-building promo-
tion, we must limit this offer to a mazi-
mum of three (3) Power Failure Lights per
household. You may, however, rquest up fo
six (6) Power Failure Lights maximum if you
il your order within 30 days of the publi-
cation of this ad. (No exceptions, please!)
If you do buy six (6) DL-323 Power Fail-
ure Lights, you only pay for five (5}—the
sixth one is with our compliments, abso-
lutely FREE! With this offer, only mail
orders, accompanied by check or money
order (no chargecards, no phone orders!)
can be accepted. Because of the special

rice, we cannot assure that the DL-323%
will be available beyond 60 days from the
publication of this ad.

Take advantage of this incredible buy—
this totally u;)pfewdenled offer—while it
is available. Write your name and address
on a sheet of paper, and also write “Code
Bon."” Tell us how many lights you want
and include your check or money order.
Add $2.95 postage/insurance for the first
light and 55.90 for two to six lights. Add
sales tax for California delivery. Mail to:

since 1067 I [ ] II

List Building Division, Dept, DL-323
131 Townsend Street
San Francisco, CA 94107
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HomeWor'

guide to the latest home improvement produc tw

Sink reaches
new heights
Mo matter how tall
you are, you can use
the bathroom sink at
| a convenient height
thanks Lo the new
Lift from Villeroy &
Boch, This
artlculated sink
support can be
adjusted through a
range of about 16%;
in. The foiding Lift
features Nexible
stainless-steel tube
for water supply,
and waste is carried
away through a
fexible 1%%-in.-dia
heat and acid-
resistant plastic pipe.
This unit should be of
special interest to
those canfined to
awheelchair,
Dezigned to be used
with Villeroy & Boch
sinks, che Lift is
avallable in 11
colors, Prices start at
5950, Contact
Villeray & Bach Inc.,
Interstate B0 at New
Maple Ave.. Pine
Brook., NJ 07058,

Side lines
For the look of real-wood clapboard
siding, Louisiana-Pacific Fntl'udm:es]t;
new Inner-Seal lap siding. This ', .-In.-
thick siding features oriented-strand
construction and is available in widths of
&, B, 9%: and 12 In. Its face is covered with
a resin-impregnated paper overlay that's
embossed with a rough-sawn wood-grain
pattern. The ready-to-paint siding comes
factory-primed in 156-ft. lengths and costs
about 5480 per thousand sg. ft.
Homeowners can buy the siding by the
plece at bullding suppliers. For details,
contact Loulsiana-Pacific, 111 5.\W. 5th
Ave., Portland OR 97204

"
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CIE MAKES THE WORLD
OF ELECTRONICS YOURS.

Today's world is the world of elec-
tronics. But to be a part of it, you
need the right kind of training, the

kind you get from CIE, the kind that

can take you to a fast growing career
in business, medicine, science,
EOVErNMEnt, aerospace,
communications, and more.

Gty

training.

You learn best from a specialist,
and that's CIE. We're the leader
in teaching electronics through
independent study, we teach only
electronics and we've been doing
it for over 50 years. You can put
that experience to work for you
just like more than 25,000 CIE
students are currently doing

all around the world.

&
You learn best with practical training,
so CIE's Auto-Programmed® lessons
are designed to take you step-by-step,
principle-by-principle. You also get

valuable hands-on experience at every

stage with sophisticated electronics
tools CIE-designed for teaching, Our

4K RAM Microprocessor Training

Laboratory, for example, trains you to

work with a broad range of com-
puters in a way that working witha
single, stock computer simply cant.

rsonalized
E-aining
You learn best with flexible
training, so we let you choose from
a broad range of courses. You start
with what you know, a little or a
lot, and you go wherever you want,
as far as you want. With CIE, you

CIE

— — — — — —

can even earn your Associate in
Applied Science Degree in Elec-
tronics Engineering Technology. Of
course, you set your own pace, and,
if you ever have questions or
problems, our instructors are only

a toll-free phone call away.

Thaz

To find out more, mail in the
coupon below. Or, if you prefer,
call toll-free 1-800-321-2155

(in Ohio, 1-800-523-9109),
We'll send you a copy of CIEs
school catalog and a complete
package of enrollment information.
For your convenience, well try to
have a representative contact you
O answer your questions.

Cleveland Institute of Electronics
1776 East [Tth S1., Cleveland, Ohio 44114

YES! I want to get started. Send me my CIE school eatalog including details about
the Associate Degree Program. [ am most interested in:

[ computer repair

[1 telecommunications

L] robotics/automation
[ ather.

[ television/high fidelity service
[ medical electronics
[ broadcast engineering

Mlchress

Apt.

Ciry

Sure Lip.

Agr Amea Code/Phone No,

Check box for G.1. Bulletin on Educational Benefits

[ Veteran L1 Active Duty

| Prifil M
|

MAIL TODAY!

ORCALLTOLL FREE 1-800-321-2155 (In Ohio, 1-800-523-9109)
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Nostalgia fans
For moving stale air and distributing heat
nothing compares to the old-time grace of
a celling fan. Hunter now offers the
Studio Series 42-in. celling fan in brass,
antique brass and white finishes. These
fans feature real wood blades and
matching blade irons,

The Studio Series fans come with a 3-
speed, electrically reversible motor for

Affordable oak

The Haas Cabinet Co. now offers
homeowners affordable red oak cabinets
with its American Autumn cabinet line.
Frame and panel doors with %e-in.-thick
raised panels are constructed of solid oak,
as are the cabinet face frames and drawer
fronts. The drawers feature dovetalling at
all four corners, and they glide on center-

mounted steel drawer slides. The upper
wall units have a Ye-in. fixed center shelf
and adjustable Yi-in.-thick shelves of
vinyi-covered particleboard. A 36-in. sink
unit sells for approximately $235; a 36-In,
upper wall unit costs about 5220 at
kitchen dealers. For more information,
contact Haas Cabinet Co.,, 625 W. Utica

| st Sellersburg, IN 47172.

complete air-flow control, and are
covered by a 5-year limited motor parts
warranty, The brass or antique brass 42-
In. celling fan costs about 5110, and the
white fan costs about 5100. The Studio
Serles celling fans are sold at hardware
stores and home centers. For more
information, write to Hunter Fan Co.,
Marketing Service Dept., 2500 Frisco Ave.,
Memphis, TN 38114.

Get Your “Hand

At

s-On” Career In

ation

TN

Avi

L

AVIATION MAINTENANCE

Your “Hands-On” Training...

to become an Airframe and Powerplant (A&P)
Technician takes place at Embry-Fiddle's FAA
approved, type 147 facilities in Daytona Beach,
Florida. You leam all aspects of aviation
maintenance - from airframes to instruments;
from electrical and hydraulic to pneumnatic
systems. AL Embry Fiddle, you will tear down
reciprocating and jet engines, reassemble
them, and fire them up “live” in our test celis.
In our FAA Certified Repair Station, you will
overhaul engines for the Embry-Riddle flest.

Your Career Opportunities...

in aviation maintenance could never be better
than now. A recent FAA report indicates that by
1990 there will be an average of 40,000 job
openings each year in general and commercial
aviation, the govermment and aeronautical firms.

The Embry-Riddle Difference

= Eam your A&P and Associate Degree in
Aviation Maintenance Technology in just
18 manths,

= Your ARP from Embry-Riddle sams 60
semester hours toward your associate or
bachelor degree.

* Avionics and flight training can be combined
with your aviation maintenance program.

« fyiation maintenance fellowships offer wp to
100% tuition waivers for exceptional students
with ALP certificates.

= Your education is backed by Embry-Riddle's
worldwide reputation as the leader in aviation
education, eaming you a ‘degree” of respect.

——— ——— —————— ——(— —— —
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Wear the watch only a mint could create.

74

=
3

Endarged to shivw dietail

At a time when high quality “coin watches” are the ultimate in fashion
jewelry for men—this watch is something special.

The spectacular sculpture on its face is actually minfed. Just ke a coin.
In 24kt gold electroplate on solid sterling silver. It has to be, to capture
all that detail.

It's an onginal. By famed artist Gilroy Roberts, whose portrait of
President Kennedy made the U.S. half-dollar one of the most collected
coins on earth,

It's exclusive. From The Franklin Mint, of course, The one source
world-renowned both for minting exceptional coins and for creating fabu-
lous jewelry.

And it's a superb timepiece. With a fine Swiss quartz precision move-
ment and black leather strap. Impressive. Quietly elegant. The price?
Just $195, payable in convenient monthly installments.

Please order by April 30th.

The Franklin Mint Eagle Watch by Gilroy Roberts

& e = e o
(rder Form
The Frankdin Mint _ Please mail by April 30, 1987.
Franklin Center, Pennsylvania 19091 ! For Warranty information, write to Customer Service,
Please enter my order for The Frankin Mint Eagle Watch, The Franklin Mint, Franklin Center. PA 19091,
| need send no money now. [ will be hilled for 5 deposit of £39.% when
my watch is ready to be sent to me. The balance will then be billed after Mir. /Mrs. / Miss -
ithl'm“ in four l:.’ql.lll H'H.Illhlj’ mstallments of $39.* each. FLEAEE FRiRT CLLAELY
PR rory b Address

. City, State, Zip 3

Signature e Please allow 6 to 8 weeks for shipment. 58

Al OWDIRE AR BUBIEET TO ACCEFFAMER
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Multifunction ventilator

With the NuTone model 9945 Heat-A-
Ventlite, you can provide your bathroom
with heat, ventllation and a bright celling
light or night light. It features a
convenient 4-function wall switch with
separate onorr controls so each function
can be used separately or In combination.
For low malntenance, the model 9945 has
a white Noryi grill that never needs
painting. The 1500-watt nickel-chrome
heating element provides instant heat
where you need It, saving fuel costs for
the entire house,

Other features Include a 70-cfm blower
and 100-watt light with hinged glass for
easy lamp changing. The model 9965
Heat-A-Ventlite costs about $180. For
more Informatlon and the locatlon of the
dealer nearest you, write to NuTone Inc.,
Madison and Red Bank Roads, Cincinnati,
OH 45227,

Serviceable surface

\What won't burn, mark, scratch or stain;
Is nonabsorbent; and comes In a selection
of designs to sult any decor? Vance
Industries has the andwer with Its new
Surface Saver. Offered a3 a bullt-in mode!
or portable tray version, the Surface Saver
Is made of nonporous tempered glass for
eazy cleaning. It can be used as a cutting
board, nonstick kneading surface and
heat-resistant resting place for pans direct
from the stove. The bullt-in model comes

with Instructions and hardware and costs
about 543 for the 16 x 20-In. size; 535 for
the 12 x 15-In. size. You can buy the
Surface Saver at kitchen remodeling
suppliers and home centers. For more
Infarmation, contact Vance Industries,
7401 W. Wilson Ave,, Chicago, IL 60656,

New air for old

NuTone now offers an air-to-air heat
exchanger for a single room or small
apartment up to 1000 sq. it. Model AE-T0
| 5500) welghs about 25 pounds and can
be Installed permanently In a wall or
window, It exhausts stale indoor alr and
replaces it with filtered outdoor air. The
two streams never mix, but heat s
tramsferred. NuTone clalms the AE-70 will
save up to B0 percent of heating and
coollng energy that would otherwise be
lost. The ventllation rate varies from 30 to
70 cfm. Contact NuTone Inc., Madison and
Red Bank Roads, Cinclnnatl, OH 45227,

for the nearest dealer.

RAINGO's
complala

TIME

camfres systam ca

Solid PVC Vinyl
Gutter Systam

minaticn
whspouts
wirtually maintenance free

=, Court 51, Bo

108
in, M1 48423-0304

For Further Information Cal

metal syslems

See March 1987 issue of P.M.

“Better Home Section”
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Compact luxury

For those short on bathroom space,
American-5tandard now offers the
Lexington Soaking Bath. Fitting neatly in
a standard 5-ft.-long space, the new bath
measures 36 in. wide and 20 In. deep.
Construction s heavily reinforced high-
gloss acrylic and speclal features include a
slip-resistant floor and grab bar. The basic
bath costs about 5990 and can be
equipped with an acrylic front apron

| $225) as shown. The bath s sold through
bathroom supply dealers. For more
information, write to American-Standard,
Plumbing Products, | Centennial Pl,, Box
6810, Piscataway, NJ 0BB54-6820.

Shadow control
Designed around a self-supporting arm
5ystem, the Pease retractable arm awning
can be installed by the average
handyman, claims the manufacturer. The
standard hand-crank operation can be
replaced by an aptional mator-drive,
which can be further enhanced by
Installing wind and rain sensors that
provide automatic retraction. Available at

The real thing
Here's an exception to the old rule—you
can't judge a book by Its cover. These
colonlal-design doors from Morgan
Products are no imitation. Featuring
traditional frame-and-panel construction,
the solid red oak interior doors will lend a
touch of distinction to any living space.
The six double-hip raised panels are a
full 1% In. thick and the doors are
available in eight sizes ranging from 1 to
3 ft. wide x BO in. high. They are avallable
through bullding supply dealers. Prices
range from about 5185 for the 1 ft. width
to 5350 for the 3 ft. width. For more
infarmation, contact Morgan Products
Led.. Box 2446, Oshkosh, W1 54%03.

bullding suppliers, the unit comes In
lengths up to 19 ft. with an 8- or 10-ft.
extension. Prices start at about 5950 for
the 8 x 10-ft.-long hand-operated model.
For winter storage on homes with short
eave overhangs, an aluminum hood Is also
avallable for approximately 5150, For
detalls and more information, contact
Pease Industries Inc., 7100 Dixle Highway,
Falrfield. OH 45014,

Steeling the show

of 24-gauge sheet steel. For corrosion
resistance, the steel is galvanized and
factory precoated. Construction features
Include a unique no-weld system and the
door sections fit together with tongue-
and-groove joints. The model 4501 is sold
through Windsor Door distributors, Prices
range from 5250 to 5300 for an 8-M.-wide
door; installatlon extra. For additional
Information, you should write to Windsor
Door Div., Ceco Corp., 5800 Scott
Hamiiton Dr., Little Rock, AR 72209.

on the corner

Standing
Make your kitchen more efficient by
freeing up straight runs of countertop

with the Lustertone rtment
corner sink | $425). This satin-finished sink
Is made of stainless steel and Is completely
undencoated to deaden nolse and reduce
condensation. It's available with soap
dispensers and a choice of two faucet
designs. Fully equipped as shown, the
sink costs about 5650. Contact Elkay
Manufacturing Co., 2222 Camden Ct., Oak
Brook, IL 50521,
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“GUARANTEED

FOR THE LIFE

We guarantee Tripledge Wiper Blades
for as long as you own your car! Mo
other wiper blade can offer this guaran-

Advertisement

Many Hearing
Problems Can
Be Helped.

Chicago, [ll—A free offer of special inter-
est to those who hear but do not under-
stand words has been announced by
Beltone. A non-operating model of the
smallest Beltone aid of its kind will be
given absolutely free to anyone who sends
for this free model now.

Send for this model, it will show you
how tiny hearing help can be. It is not a
real hearing aid and it"s yours to keep
free. The actual aid weighs less than an
eighth of an ounce, and it fits completely
into the ear canal,

These models are free, so we suggest
you write for yours now. Again, we repeat,
there is no cost, and certainly no obliga-
tion. All hearing problems are not alike
and some cannot be helped by a hearing
aid but many can. So, send for your free
model now. Thousands have already been
mailed, so be sure to send your name, ad-
dress and phone number today to Depart-

tea. If you are not completaly satisfied ;
you gel your money back. ment 4830, Beltone Electronics, 4201 West
Victoria Street, Chicago, Iinois 60646,

Offer not valid in California.

OF YOUR CAR.

THE WORLD'S FIRST SYNTHETIC WIPER.
Trip blades are made from DuPont
Nordel-=the sama materal used in 50,000
mile radial tires. Tripiedge wipers will never
tear, crack, spit, rot, dry oul or stick. Not
affected by ice, snow, blazing sun, smog or
road chemicals.

EASY, DO-IT-YOURSELF INSTALLATION.
Includes 2 complete units: High Quality Black
Metal Superstruciures complete with Tripledge
Lifetime Wipers. They snap on in seconds.

PRICE PER PAIR ONLY
CUSTOM FIT tor virtually every U.S. and

s l ““
impaort car, van or truck.

Shipging
CALL TOLL-FREE 1-800-847-0653

lh-l
—
P rusicients pisase call 1-215-538-8008 or send checH, MOnNSy-0roes or CAd NUMDar Bnd GpIrEson | s | fue)
MasterCard Creci ca i um

AIR-FLO DESIGN. Blades won't litt in
high winds, high speeds. 6 claws grip
firmly, distnbute pressure avanly.

PATENTED DESIGN.

Protected by U.5. Patent 4473919,

" EARN $20/hour

With ¥our Own
MAGHATRAC,

\'-ﬂ

Bulldower 1

& NEW ENGINE

18 hip Twrin Cylimdes
® NEW POWER

4500 k. Maw. Pull
& NEW LOADER -

Lifre TED iba. 10 T N
® NEW BACKHODE -

Digs & Losdi 108 W

'ﬂ'n'lr.'.

Catalog — showing
Magnatrac—Kif

carstrection &

oade ol your Viss oF card numbiers handied with sinel Sascusty s B0 i b
TRIPLEDGE WIPER CORRP, Dept. 9244 3165 Tucker Road, Bensalem, PA 18020 Pl —_fo b Y- : -
....................................... LT
0] YES!Sendme ____pairor ipledge [ 12031255 . || \Nemmmmp s Ty,
Lifetime Wipers—the only wiper GUARANTEED | 3 53485 Save$4.00
for the life of your car. 4 pr. $45.80 Save$6.00
([Single Blades $6.50 ea)
Name Shr:E:ng $1.95 first pair
(Shipping 2nd, 3rd, & 41h pai
Addrass mr?rr $1.00 each) e
Gity State Zip AmiEnclosed
Fa. Resients Add Safes Tax
VISA/MC#H Exp. Date
” fHP B Horzontal . ... ..... $130.05
CEF # !' - Year Make Model E:F‘T:::r:aﬂh I::ﬂ;nm R L)
s AW HP T aah Vertical ,...... $9885
Car #2: Year Make Model BHP mfmﬂn 'n'arli-u:: .. $106.65
Car #3: Year Make Model 4000 Wall Ganerator . ... .. ..... $449895
Car #4: Yo ok Model 346 16140 Eopioes 00 1 20 o
Boiiltunnd sl SMALL ENGINE CITY
2612 Lyndabe So. Depl. Pui2
150 Minnsapolis, MN 55408, 6120872-4288




The Queen Of Ocean Liners Sails Again

Queen Elizabeth 2 will

gail again next month fol-
lowing a 6-month stay in dry-
dock. The 20-vear-old luxury
lingr has been refitted with a
Sdiesel-engine  propulsion
systemn, replacing the steam
turbine plant that once took
her to a stately 28% knots.
The new powerplant will give
the Queen a maximum 42
knot speed with half the fuel
consumption of the original

rig. Each diesel engine is
hooked to a 10.6-MW genera-
tor. A waste-heat recovery
system with a total efficiency
rating of T4 percent gives the
vessel extra power. The refit-
ting of the 67,000-ton ship is
expected Lo keep it seaworthy
through the first decade of
the 21st century. On a recent
Atlantie erossing, Capt. Law-
rence Portet, who has spent
more than 40 years at the

helm of Cunard ships, told us,
“Speed is everything. Con-
version to diesel will give us
the speed we need.” He also
pointed out that the 6-blade,
variable-pitch propellers be-
ing installed in the Queen will
reduce cavitation—the form-
ing of & vacuum in the propel-
ler draft, That vacuum cre-
ates drag, slows a ship down,
and reduces control over the
vessel, The new propellers

will eliminate those problems.
The first voyage of the Queen
Elizabeth 2 is from South-
hampton to New York in mid-
May. The @E2 will ply the
Atlantic coast and the Carib-
bean through the summer and
will make eross-Atlantic trips
in the fall.

Editor, Dermis Evoea

Contrnibutosy: Jowh Eppinger, Steve Es
ko, ena Scon. Solange DeSandis
Jack Harmrmonid

OEI's new powerplant has
nine diesel engines and new props.
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Meit-down
for our safety

Say the word “melt-down,”
and we all shudder. The
woril 18 used to describe the

Fl,'EH'IH'n1 i-;'m:t tlf.'.,il.'i:ifiull[ t,hﬂ[
can happen at a  nuclear
powerplant. In the scenario,
nuclear fuel heats up beyond
J000° F, melts down the core
of the reactor, and stars a
chain of events reminiscent
of the Chernobyl disaster,
Setentists at Sandia National
Laboratories have built a 34-
ft.-tall, 12-ft.-dia. steel pres-
sure vessel in which they can
rmun  controlled nedar-melt-
downs to find out how they
wotild affect various con-
struction materals like steel
and concrete, the major con-
stituents of a nuclear reactor
eontainment wall, The test
vessel is a '/ -seale model of
a typical pressurized water
reactor, Testing later this
year is expected to reveal
better formuldas for building
containment walls,

DNA machine
builds genes

Genetie engincering alveady
has produced artificial insu-
lin, supergrowth hormones
and other exotic chemicals,
But the field has been slowed
down by the process of map-
ping any DNA (dioxyribonu-

cleie acid) molecule. DNA,
the basic building block of
life, consists of strings of
four units in & sequence Lhat
determines evervthing from
eye color to blood type in
humans, Mapping the mole-
cules has been a complex
proces: involving dozens of
steps. But Cal Tech re-
gedrchers have unveiled o la-
ser-powered deviee called a
sequenator  which reduces
the process to hours. As the
sequendator reads the layout
of @ DNA strand, the parts
are  recorded numerically
and graphically on a comput-
B SCTeEn.

Superski
supersonic jets
We are moving closer to the

era of ultralightweight skins
that ean keep an aireraft cov-

n for

ered beyond Mach 2. Me-
Donnell Douglas researchers
have developed an alumi-
num-lithium alloy which has
bhean flight tested at close to
Mach 1 an the wing of an F-

15 Eagle. Early tests indi-
cate the material will take
the heat of Mach 2 and cut
the welght of future jets by
20 percent.

ﬁ(' marks
the wing

Sikorsky has begun flight
testing a revolutionary hy-
brid ealled the X-Wing. The

152

chopper is so-namet] because
itz rotor blades ean be
stopped in flight and lined up
to become Oxed wings for
higher speed and lift. During
the 30 seconds when the ro-

NASA/SIKORSK

tor is stopped, pressurized
air is blown through slots
along the 27-ft, length of the
blades to !l!'ll'u'ilit' lift mnd
flight control,

“Here you have something

e —————

POPULAR MECHANICS & AFRIl

that could fly at 30 to 40
knots and alzo fly at 400
knots,” savs Sikorshy engi-
neer Arthur Linden.
Testing will continue
throughout the vear,

1967



A base for
the moon

Scientists working on the
Columbius Project at Law-
rence Livermore Labs have
eome up with the basic de-
sign for a moon base that
cotild be functioning by 19652,

The Space Station ig expect-
el to be operational at that
time, The hase would be ser-
vieed by lunar lander/return
craft desigmed to deliver in-
flatable modules of the base,

Workshops, habitats  and
labs would operate inside the
modules, Oxyren would be
drawn from lunar rocks. The
project is expected to eost
250 million just to design.

Star search
starts anew

Cal Tech astronnmers are in
the first year of a 5-year
project to photograph the en-
tire northern sky using sensi-
tive new photo technigues

POPULAR MECHANICS » AFRIL 1987

resulting in a basic astronami-
cal map. The Palomar Sky
Survey will update a survey
done in the 19508 when films
were less sensitive. Astrong-
mers ean wiatch what the
cameras sees through new
instruments (inset photo).
Meanwhile, on Mona Kea,
Hawnil, a multiuniversity
consgortium plans o similar
southern search,

Tiny brain,

We're a step closer to the ar-
tificial-intelligence cockpit.
MeDonnell Douglas has built
a powerful new microproces-
gor for F-18 jets. The proces-
sor allows the jet's comput-
ers to handle information
BD percent faster than in the
past. The MDC281 has a
16-bit,  integrated-circuit
module specifically designed
for the 215t century aircraft.

The microprocessor fits into
the palm of your hand and is
so good it eliminates eight
other avionics data boxes
used in early production
maodels of the F-18. This is
the memory that monitors
fuel supplies, damage to the
gircraft, air temperature and
other important data, Avion-
ies researchers are looking
to a time when all the brains
on a highly intelligent jet will
take up less space than a
personal computer,
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rpoon
is for ships

With delivery earlier this
year of the 4000th Harpoon
mizsile, the Defense Depart-
ment now -has the weapon
operational in all types of

Short-range
nuke missile

Boeing Asrospuee has begtin
warl: on the Short-Range
Attack Mizsile (SRAM) I1.
The missile is to be used by
the B-1 bomber, Capahle of
carrying a nuclear warhead,
the SEAM Il will be

powered by 1 Hercules Bae-
chus rocket. It will carry a
Boeing flight-control  com-
puter. First tests {or the
missile are scheduled for
1454, The missile is sched-
uled for deployment in the
19%0s and may become part
of the Advanced Technology
Bomber (ATB) program,

Taking a walk
the robot way

Ohio State University has
demonstrated the first work-
ing-model of its Adaptive
Suspension Vehicle, a 17-ft,
muchine designed to walk

rather than roll over rough
terrain ot speeds up to 8
mph. The G-legged machine,
which can be remotely ton-
trolled and functioned as a
robaot, can also be manned by
u crew of six. With a crew,
the driver can operate it
with a joy stick connected to
the motorized legs,

delivery systems. Originally
designed for ship-to-ship
combat, the MeDonnell
Douglas missile is now part
of the armaments of subma-

Guidance
rates high

A Standard sea missile has
heen fired with new guid-
ance svatems designed for a
variety of combat situations,
Designed for the Harpoon
migsile, the guidance system
is covered with a coated plas-
tie radome eontaining solid-
state radar. A general-pur-
pose digital computer and
other chip-based technol-
ogies help the fire-and-for-
get missile home in on a moy-
ing target preselected and
programmed into it. The
computer lets the missile
move with the target. De-
pending on the launching

rines, land-launching sites
and Naval aircraft. [t flies on
g solid-propellant  booster
and packs a 488 5-pound,
high-explosive warhead.

platform, any missile using
the Navy's missile-guidance
svstem can have a varying
trajectory, which means it
can be fired aver the horizon
and follow targets whose al-
titudes are chanping.

LTl




Save Gas, Save Engine with “POLY”

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

The Secret is “Poly”

“Poly" is short for polytetrafluoroethylene
(TFE), the slipperiest substance known 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 quar of Slick 50
can reduce engine friction, increase gas
mileage and horsepower and reduce engine
operating iemperature, causing your oil and
engine to last longer. . . plus it reduces
metal wear, defraying costly overhauls,

Years of Testing and Use
Have Proved it True!

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

The March/April 1982, p. 35 issue of
“Consumer Digest” magazine stated,
“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.”

One of the country's most respected re-
search institutes reporied applying a power-
ful ultrasonic cleaning process to a Slick 50
trealed engine and were surprised at its per-
manence. *"We actually expected the Petro-
lon Slick 50 TFE Resin coating (o 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 500 “We can indeed
say scientifically that Slick 50 does work,
and that it does reduce engine wear! . . . for
the price of one treatment when compared
io engine rebuild, we feel that you'd be
money ahead using Slick 50

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

The power technology laboratory at a
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
elements of space.

Perhaps most dramatic of all is a torture
test overseen by the Automotive Services
Council for Pennsylvania and shown on
WTVE television. Three cars with 75000
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
water temperature never rose and the en-
gines sustained no apparent damage.

| GAS AND DIESEL ENGIN
1US. QUART/.946

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

it's Easy to Treat Your Engine

A few minutes before oil and filtler change,
add the engine Mlush you get free with each
order to clean out the engine. Let the engine
idle for 5 minutes. Then drain the oil, change
the filter and add the proper amount of oil,
less one quart. Add one quart of Slick 50,
drive for 30 minutes, and leave it in the crank-
case for at least 3,000 miles. As the engine
operates, the oil carries the “poly™ between
the parts where it is burnished into the pores
of the metal.

Only One Treatment Necessary
It'’s permanent, so you do it only once,
not each time you change oil. One quart of
Slick 50 will treat all standard 4, 6 and
S-cylinder gasoline and diesel engines.

Works with Most Olis

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 perceniages may vary depend-

ing on your driving, vehicle condition,

weather and geographic location, but no

matter what your conditions, Slick 50 can:

1. Increase mileage

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

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

4. Minimize oreliminate costly overhauls
by reducing engine wear

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

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent grade
of petroleum oil which meets or exceeds
every manufaciurer’s engine warranty re-
quirements. [n 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 Yourseif

Here's an opportunity to make handsome
profits. Having such solid test results from
major institutions make Slick 50 easier to
sell than many other products. Free dealer-
ship information is senl upon request,

For purchase or further information
call toll-free 1-800-525-8624, ext. 4 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 255
South Bent Avenue, #B-1,Dept. PM487,
San Marcos, California 92069,

Yes, | want to improve my car's performance

and save my angina — rush me risk frea

[1 One Slick 50 at $3995 + $4.00 shipping
and handling. Caif Fescents add 6% Sales Tax

[ Give me free shipping and handling for my
order ol 2 or more al $39.95 each.

O Check [ COD [ VisaMasterCard

Card #

Exp. Dala

Namea

Eﬂ% address if possible for UPS delivery)

City__ State_ Zip
==—=PEC

H"UQTESHUE Energy Corporation

255 South Benl Avenue, #B-1, . PM4BT
San Marcos, California 92069
CALL NOW, TOLL FREE 1-800-525-8624.
IN CALIFORMIA, TOLL FREE 1-800-233-8558.
TIRET Progressive Ensrgy Cop



e
your own
small-engine

repair business. S

N’thmp:u how to service mowers, garden
equipment, enow blowers, dmnmn,uutv
boards, motorcycles and more. Then shows
you how o start and run your own business. ™
If you're looking for independence
fnfmnmcmmmuqm:m:
for a productive retirement career.
rhtn into the NRI home-study
course in Small Engine Repair, It's a grear
wily to pet your own full- of part-time business.
And there's plenty of room for mined people.
Learn at Home in Spare Time
No need 1w quit your job of travel to night
school, NRI trains you night at home. You leam
with "bite-size"" lessons that show you how to
And you learn at your convenience,
Train on 5§ HP Engine
As part of the NRI Master Course, you get a
brand-new, § HP Tecumseh engine plus a power
tof (0 tain on. You learmn wo woubleshoos,
tuneups, even tear down for vabve and ring
jabs. You learn professional tools like a com-
plete wrench sex, inductive mchometer, voli-ohm-
milliampmeter, overhaul equipment, and more,

Choice of Two Courses
There's the 30-lesson Basic Course, concen-
trating on the lucrative lawn and garden equip-
Immhuirm The 43- icmnumr[lmmclm

Exclusive Factory Training
Your Master Course inchudes five intensive
days of aptional waining at the Tecumseh
Service School, Here you'll work with master
technicians, getting first-hand experience. [t's all
designed mpﬁplmymfumm

Free Caralog, No Salesman Will Call
Our big catalog ells all the facts, no
salesman will ever bother you. Take the first
step toward running your own life and send
today. If coupon has been used, write NRI
Schools, 3939 Wisconsin Ave., Washingion,
D.C. 20016,

A} T ]
o apgeovec ander Gibm| ||
[Dicheck tor detalls. l
Continuing Education Canter
| 3839 Wisconein Averue gy | _-——-'_"'waw-hulm *! Cormuricaiions Eectrorics |
Washinglon, 0.C. 20038 *:I p ] Aar Gonditioring, B j_wmwmhml
Iﬁiﬂnmml all Heating Carses ncling So (] Compuer Beciorics ncustng |
Piaasa rush tree e Micrecomputen
rmmr:n:;umiﬁﬁum £ hutomoive Mechanics Course L Tatephone Servcing Couse |
pbligation. MO SALESMAN WILL CALL L Appiance Servicing Course C1 Liocksmitting Course
| ? ‘ |
: Namn [Pinane prnl) Age I
| Ao |
| Gmweze vazoer |

Azt vy tha Masonal Homs Study Council

HOME IMPROVEMENT GUIDE

Flnw-through storage
Cage-type ventllated drawers and
modular design highlight Closet Mailds
new ventilated drawer system.

Constructed of heavy gauge, epoxy-
coated steel wire, the drawers are

fit in 17-In.-wide support frames. The

available in depths of 4, T and 10 in., and

homeowner can buy prepackaged units
or customize to sult particular needs. The
fystem also features such options as
laminate tops, and casters. Prices start at
about $50. The system Is avallable at

t and hardware stores. Contact
Clairson International, 720 5.W. 17th 5t.,
Ocala, FL 32674.

Here's a product created specifically for
concrete that allows the homeowner to
color-coordinate patios, walks and
driveways. Kemliko Col-R-Tone |l stain is
designed to be used sither straight from
the can as a solid coat, or thinned for use
as a stain. A gallon costs about 525 and
will cover roughly 300 sq. ft. Col-R-Tone Il
Iz avallable In a wide asortment of colors
and produces a matte finish. Apply it over
new or old concrete. Previously coated
surfaces must be covered with an
unthinned solid coat. Kemiko Col-R-Tone
Il is available direct from the
manufacturer. Contact Epmar Corp., Box
3925, Santa Fe Springs. CA 90470,

| 5t
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HOME IMPROVEMENT GUIDE

Creative tap flexible brass hose. The Casa Kitchen-Mate
Add some class to your sink and Increase faucet iz available In traditional chrome
utility, too, with the new Casa Kitchen finish [ $175) or contemporary Deco-White
Mate faucet. This European-inspired [$195]. it can be Installed with or without
design features a unigue pull-out spout for the base plate, For detalls, write to the
wide-ranging applications. The spout Moen Group/Standyne, 377 Woodland
extends up to 4 ft. and has a convenient Ave., Elyria, OH 24036 ™

pushbutton control that allows you to
switch from stream to spray in elther the
extended or tucked-away pasition. The
faucet body Is constructed of durable solid
brazs and the pull-out spout s made of
transiucent brown acryllc mounted on a

| Stick-on chalkboard

| Kids and grownups alikke will find the
new Con-Tact brand chalkboard a wseful
addition to the househald. It's not only a
playtime and teaching toal for
preschoolers, but serves as a memo pad
for the whole family. The 18-in.-wide rolls
contain 2 yds. and sell for about 32 at
home centers. Contact Rubbermaid
Specialty Products Inc.. Taylorsville Rd.. -
Box 5050, Statesville, NC 28677 L e o

The
New opportunities. And a sense of pride you've
never had before.

If you're ready, it's all out here waiting
for you. The U.S. Navy.

Call 1-800)-327-NAVY.

LIVE THE ADVENTURE




Mitsubishi’s the late-
comer in the downsized
van market. We think the
wait was waorth it.

BY MIKE ALLEN
Assistant Auto Editor

itsubishi is a late-comer to the
downsized van feld, the one
that Volkswagen invented in

the '50s with its Microbus. Lately, ev-
erybody has jumped into the market,
with an assortment of vehicles. In fact,
the distinction between full-sized vans,
station wagons and minivans has gotten
downright fuzzy, And that's okay, be-
cause that means it's possible to fit a
vehicle to exactly your own needs and
lifestyle. If you'll recall our Minivan
comparison test (A Family Affarr,
page 86, Jan. '86), we found that even
though all the entries were of roughly
gimilar exterior dimensions, there were
substantial differences in interior ap-
pointments and driving guoality. And
Mitsubishi, by dint of waiting until the
dust settled, had the advantage of see-
ing all the mistakes everybody else
made. Its new Van/Wagon (the wagon's
got side windows) may be one of the
better buys in the field for all-around
comfort, driveability and utility.

158

Mitsubishi started with the engine
from the Galant, coupled to a 4-speed
aute  transmission  and rear-wheel
drive, That means a single-overhead-
cam 107-hp 2350-c¢ Four, with 132 ft.-
Ib. of torque, the most powerful of the
imports. It alse has multipoint fuel
injection, hydraulic valve adjusters and
Mitsubizhi's own counter-rotating en-
gine balance shafts. This engine pulls
strongly all through the rev range,
right up to the redline. If you're in a
hurry, vou'll do that without wineing at
the vibration or noise. And, no, vou
can't get & manual transmission.

Acceleration is okay, but like any of
the vehicles in this class, serious trailer
pulling is out. Urban commuting will be
easier with the overdrive locked out,
tall gearing making freeway-speed ac-
celeration more stately than vigorous.
Payload for the Wagon is 1576 pounds,
with the Van just under a full ton. The
front seats are well to the front, remi-
niscent of the Vanagon and Toyota.
This makes for excellent visibility and
good use of interior space, although
imparting a certain sense of vulnerahili-
ty in front-end crashes, which you may
find disconeerting. The engine snuggles
in between the seats, in an engine bay
as cramped as any we've ever seen.
Even simple operations like checking  ywagon interior can be arranged just about

the oil requires removing the engine  amy way needed by moving, rotating seats.
(Please turn (o poge 160)  Van gets the usual sheetmetal box.
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OVER 20,000 SOLD!

New Stitch Welder Tames

Sheetmetal Distortion

Simplifies Home Bodywork

With a little practice anyone can weld
automotive sheetmetal wath virlually no
distortion or bum-through. The Stitch Welder
makes it easy to run a continuous weld bead
on quarter panels, body paiches, floor boards,
efc. If you've ever iried arc welding body
panels you know the high amperage output
plays havoc on thin gauge metal. Our new
Stitch Welder controls amperage 1o produce
professional, uniform welds similar 1o those
made by expensive wire-fed MIG machines.
Special Circuits Control

Arc Welding

By directing the arc welder's current through a
copper wound solenoid and diode the Stitch
Welder creates a unique pulsing action. This
pulsed current prodices an easy-lo-control arc
necessary for clean, uniform weld beads on
sheetmetal. There are no buttons or nggers —
the pulsing action 5 automatic! All you do s
guide the electrode.

Welding with the Stitch Welder is faster and
easier than conventional stick welding, The
arc's self-starting, so there's less chance of rod
sticking. Once you strike an arc lay the rod on
the metal and let the machine do the work.
After some practice you'll produoce welds
requiring little grinding or filling. Remember,
as with any welding tool the Stitch Welder
requires practice o produce good results.
We've included complete detailed instructions.

Our Customers Write:
“Befare buving vour Stitch Welder I way ready
to throw my electric welder in the trash, No
muziter how hard 1 iried, the amps couid nor be
set fow enoigh to prevent burming holes in the
sheetmetal T mow have a wvable piece of
equipment thanks ro your Saich Welder.”

. Wright, Penna

Attaches to Any A.C. Welder

The Stitch Welder's five-foot power cord
attaches to the elecirode holder on any A.C.
arc welder (must run at 80 amps or less), Lses
standard arc welding rods up o 3/32° and
will weld down to 22 gauge steel and stainless,
The tool body is cast aluminum with a vinyl
insulated grip for positive control, Electrodes
held with & set screw and can be easily
replaced. Tool designed for years of trouble-
free service. ALWAYS USE PROPER
SAFETY PRECAUTIONS WITH ANY
WELDING EQUIPMENT.

30 Day Shop Trial

Try the Stitch Welder for 30 days in your
shop or garage. If you are not completely
satisfied, simply return it for a full refund.
Order your Stitch Welder now for a head start
on body work projects. The Stitch Welder is
only $59.00 plus shipping. Available only
through Eastwood.

TO ORDER CALL TOLL FREE:

1-800-345-1178

For fastest service call woll-free 1-800-345-
1178 (in PA, 215-644-4412) and chasge your
Stitch Welder to Visa, MasterCard, or C.O.D,
{5275 additional fee on C.0.D.) Mail orders
LSE COupon. = Copyrighn | %83 The Easiball Group

=

Featured in
Hor Rod,
February, 986

astwood

CODE 1D37PM4T :

Pa Residents, Add 67 Sale Ty

The Eastwood Company
147 Pennsylvania Avenie
Box 296

I Malvern, PA 19355

r
i

VO Send me #4369 Stitch Welders :
: a1 $59.00 plus $4.95 shipping & handling :
1 O #4372 Arc Welding Rods Designed for i
: Sheetmetal, 2mm dia, specul Nux, 3 b, pki 1
1 lapprox, 120 rods) — $9.95 :
1

: [ Send Free 80 Page Tool Catalog :
: O Check Enclosed OC.OD. ($275) I
1 OVISA O MasterCard -
' |
] -

1 Card 8 i
] 1
: Exporation Date SR :
| :
H MName i
| |
i Address H
] 1
: City — :
| - :
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Scientific

Ranks
#1

In tests of exercise efficiency at a major
university, NordicTrack burned maore
calories and provided grealer aerobic
workouts,

Rank of Exercise Efficiency
1. NordicTrack X-C Ski Exerciser
2. An Exercise Bike
3. A Rowing Machine
4. A Shuffle-Type Ski Exerciser

MordicTrack's highar oxygen usage test
geores show that more muscle mass s
involved in the exercise and more
calories are being burned.

It's On ical that
Nordic Would Get
the Highest Scores

* because NordicTrack is more complete
than an Exercise Bike.

Adds important upper bodv exgrcise.
Provides more uniform leg muscle
usage.

* because NordicTrack is more thorough
than & Rowing Machine.

MordicTrack's resistance is proportionad
according to the individual muscle
strengih—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
u1isihemc:l-hlm feeling. NordicTrack’s
i heel resistance for a life-like
fealin smoothness and continulty

is matchad only by real skiing.

Burns Up To 600 Calories per
20 Minute Workout

Frae Brochure, and New Video!

800-328-5888

Mirnescrs §17 -84 90T

Nurdlc rack

141PM Jonathan Blvd. N, Chasks, MN 55318
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MITSUBISHI VANS
{Comfinied from pege 158)

cover, although an indicator light Mit-
subishi calls an “electronic dipstick”
warng of low oil levels every time the
vehicle is started.

One option, the Converter Conve-
nience package, has full instruments,
a'c and eruise control, several other
high-end options, together with the
cheapest vinyl seats and no carpeting.
It's aimed at the numerous aftermarket
customizers, who often wind up throw-
ing out many perfectly good parts in
order to build their recreational vehi-
cles, With one of the larger carrying
capacities (in terms of cubic footage) in
the field, it's sure to be a big hit with
the conversion crowd as well as the
commercial market, especially at only
2690 more than the base cargo van's
sticker price of $98349. The base Wagon
is 812,788, and the LS is 14,2589,

The LS Wapon interior includes
seats and a table that offer tremendous
flexibility as to how they're placed,
simply by loosening thumbserews. Twao
center seats swivel 360°, as well as slide
fore and aft on tracks, permitting a lot
of permutations in seating arrange-
ments. Just the thing for a ralling
bridge game one day, and taking the
trash to the dump the next. The re-
motely lockable rear door is huge. Be-
cause of the short 88-in, wheelbase, the
side door doesn't seem to open quite far
enough, although it's not a serious
problem,

Cockpit appointments are excellent,
although the controls are strewn sort of
aimlessly around the fascia. Typically
Japanese, most of the important stuff is
on stalks, reachable without taking
your hanmds from the wheel. The shift
handle has a button for locking out the
overdrive, and you'll find yvoursell do-
ing 0 on anything but the Interstates.
Unlike several other minivans, the
cockpit door windows roll all the way
down, permitting elbow-on-the-win-
dowsill, fresh-air motoring in comfort.

But the most amazing thing has got
to be the handling, In terms of wheel-
base and full-forward seating position,
it's reminiscent of the YW—but with-
out the Vanagon's high weirdness quo-
tient. Big, tall breadboxes aren't ex-
pected to handle well. With a tall center
of gravity and a short 88-in. wheelbase,
you'd be happy with anyvthing that'll
stay on the road.

Surprise! Take thiz baby out onto a
twisty back road and earve up a couple
of corners. Thanks te a thick antiroll
bar and stiff springs, it corners as flat
and predictibly as many “performance”
cars, No more hanging onto the window
frame to avoid falling off the seat be-
cause of body lean, And this handling
comes without a ride that turms your

internal organs into jelly. The two rear-
most seats, right over the solid rear
axle, are a trifle harsh on you, but
everybody up forward should have no
complaints. Just be careful, because the
rear brakes are biased for a laden vehi-
cle. If you aren't carrying a ton of
bricks, the rear wheels lock up way too
early and stay that way, resisting any
attempt to unlock them short of getting
off the brake pedal completely and
counting to three. This iz a perennial
problem with any vehicle designed to
carry a lot of payload—the center of
gravity simply shifts too far. Others
have found ways around it, either hy a
proportioning  valve keved to ride
height, or some sort of active antilock
brake. So don't surprise yourself.
Standard are 205-14 radials, and op-
tional on the wagon are the attractive
alloy wheels shown in our lead photo,
The Mitsubishi is all new—exeept for
the drivetrain—and strikes a pleasant
middle ground between something as
trucklike as the Astro and a “tall K-car”
like the Plymouth/Dodge vans. Some of
us like to drive vans that have a tall
seating position for good wvisibility,
plenty of cargo/passenger space, and

Just because they aren’t cars. And up

until now we had to put up with tippy
boxes that rattled, big full-size com-
mercial-rated trucks, and a very limit-
ed selection of others in the downsized
marketplace, Welcome the Mitsubishi,
for it may very well spark off a new
second generation of vehicles in this

class, ™
THE PM REPORT CARD
MITSUBISHI
VAN'WAEON GRADE COMMENTS
Accoloration B+ Most hp in class; we're
wailing for a 5-speed
Handling A+  Wow! Flal comering
Braking c Fears lock up early,
win'l unlock
Sinering B+ Poweris a tad
overboasted
Transmission B+  d-speed auto has
lockout for OD
Ride B-  DOkay up front. but
rear-saat passengers will
get 3 pounding
Fual economy B EF# 21-22 mph on
the higway
Seating B+ It you don't like the
saabng arrangemend,
yOu can charge a
Vislon A Excellani
Gauges' B The Hﬂuﬂs aven roll all
controls tht way dow
Ventilation B- Hadwo dﬂ up fogged
it Winows
Noisa B+ The commercial version is
(& 55 miph bowder, of course
Cargo B+ Mol the biggest,
capaciry but almaost
Engine D Get another efhow m at
sarviceability least ang amm

On a par with contempg-
rary Japanese practice
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BUILD THE BEAUTIFUL BLUENOSE i

Intoday's hurried, harried world, you need a relaxing hobby. Model ship building, the
world's oldest hobby, is the surest way to wind down and enjoy a creative outlet. You | | v

nead no special skills. Just some spare time, palience and a dasire to build something
worthwhile,

Become a Shipwright of Old |
Even it you've naver built a model before, you can build the Bluenosa |, Like h
|
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a shipwright of old, you'll build this schooner the way real ships were built - i
using only the finest materials. Hel By 3

Plank the hull first with Oregon pine and then with walnut for lesting beauty.
Most wooden parts, including the keel section and frames are pre-cut for
easy assambly. Anchor chains, eye-bolts, belaying pins, and rudder hinges
are all made of brass.

Everything you need is included in our kit! Thin white Mukali wood
strips io plank the deck. Beautiful, pre-printed cloth sails. Blocks and
deadeyes of walnut and boxwood. And a wooden display base on
which to proudly mount your finished model.

Of course, nothing this beautiful can be built in a day. Expact
to spend 50 1o 100 hours of enjoyment and satistaction building i
this magnificent schooner. Clear instructions and glant plans
make every step simple.

Built in 1863, the Bluenose Il s the last of the Tall '
Schooners. She's an exact replica of the original [
Bluenose, a Canadian fishing schooner thal out-
raced New England's fastest fishing vessals, landad
record catches of fish, and even ran rum during
Prohibition!

A Treasure for the Future

Using the quality materials included in our kit, 4
you'll create a historical wooden ship model =
that's an heirloom for tomorrow. A treasure
that's a source of pride for a lifetime. Or a cher-
ished gift to be remembered by family and friends for
genarations to coma.

FREE Tools for Building

You don't need a whole workshop full of tools to build the Blugnose
Il - just the basics. We've put logether a

FREE tool package with averything you
need: hobby knife, mini-hammer, pliers, 2
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files, ruler, 3 drill bits, 3 blades, razor saw
blade, pin vise, tweezers, sandpapar, glue,
paint brush and Swedish wood oll. You even
get a ool box to store everything! it's a $£34.95

frame ship models like
a prol Valued at $19.85, this video is
FREE with your Bluenose Il kit!

value, but yours FREE when you buy the Bluenose |l kit.

FREE How-to-Build Videotape

Watch our new 80 minute VHS Videotapa, *“You Take the Halm" and
discover how to build ship models the easy way. Our expen ship
modaler will show you how to build the Bluenose || step by step. Use
tha video with our writtan instructions and you'll be building plank-on-

New Low Price of $69.95 for Everything!

To introduce you to this fascinating hobby now, wa're including
the $34.85 tool package absolutely FREE with your kit! And the
80-minuta instructional VHS videolape worth $19.95 is also FREE!

The Bluenose || kit, tool package and YHS videotape are worth
$124.85, but now they'ra yours for the price of the kit alone - only
£60.95] Save almost $55 by taking advantage of this offer now!
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5 Model Ex Inc. FREE tool package and FREE 80 e
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“ ; Please inciude §7.50 for shipping and insured
A 25 s Roua, s, Ny 0707 | dolivery. (N0, CA and L. residents mustadd =" I
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HOT RUBBER
(Continued from page 85)

eliminate the spare, We drove ours for
three days before we discovered one of
the eight tires was flat! A porous alloy
wheel was cordially replaced by TBS
Ine. in Elmsford, New York, probably
the world's most knowledgeable and
enthusiastic tire store, A car with the
JID system was recently driven coast
to coast with four flats to prove that
each tire has load capacity to spare,
Winter slush of the right consistency
will pack between the tires, creating an
out-of-balance condition until you stop

and clear it out. And be prepared to
spend time explaining why your car has
eight tires. We got stopped by a police-
man who was convinced there was
something wrong with the car.

JID tires to fit Corvette, Camaro,
Porsche, BEMW, Honda, VW, Toyota,
Mercedes and Fiero are imported by
Global Imports Ltd. of St, Louis. Tires
and wheels are available by mail order
from Mark Wallach Ltd., 27 New 3t.,
Nyack, NY 10960,

Front-drive tires
Some B0 or 0 percent of driving, brak-
ing and eornering forces are transmit-

THE DEPENDABI.ES

Sharp turns or gentle turns; big bumps or litthe bumps; you can depend
on KYB Gas Shocks to take them all in stride. ..
Sn_rnln the demanding drivers in over 60 countries who depend on the
guick responsa, exceptional control and world renownad guality of KYB

Shock Absorbars.

road control, or

teel at & price you won'i..

l62

You'll drive with more confidence! You'll find driving is more fun!
Just choose the shock thal's right for you!
* KYB Gas-a-just—the high-pressure gas shocks for unsurpassed

* KYB/GR-2— the low-pressure gas shocks for riding comfort you can
.@ven in a compact or mid-size car.

ASK
FOR THE

DEPENDABLES
— FROM

oY
Y=
| EYB CORPORATION
| OF AMERICA
| 501 Oak Creek Drve
| Lombard, IL 60148

PIONEERS IN
.' GAS BHOCK TECHNOLOGY

mile after mile after mila.

ted through the front tires of a front-
drive car, while the rear tires are just
along for the ride. And yet no manufac-
turer has come out with tires specifical-
ly designed for the very different needs
of the front and rear wheels. Within the
next few years, look for front-drive cars
with tires that differ in size, width,
tread pattern and compounds between
front and rear. Don't rotate them!

You should know that the tires sup-
plied as OEM on your new car are often
not the same as the seemingly identieal
replacements for sale in tire stores,
Bridgestone's Rick Brennan says that
all car companies specify handling, ride
and noise characteristics that differ
from those that tire engineers prefer.
Usually, the tire engineers are more
willing to trade-out some noise or
harshness for performance, while the
car companies are after a more middle-
of-the-road tire, The differences are not
drastie, but they do exist.

You do pay for this performance.
Yokohoma AO001Rs or BFGoodrich
Comp T/As are sold by mail-order tire
discounters for under $70 each, at least
for the smallest economy car sizes. By
the time you get to V-rated Corvette
tires, however, you'll be spending at
least §175 each, discounted. You ecan
easily spend 31000 for a set of high-
performance tires—plus half that much
again for the necessary winter tires,

Unfortunately, these big prices only
buy you superior performance, not su-
perior wear, Because of the softer com-
pounds used to achieve stickier han-
dling, most high-performance tires last
about 25 percent less than normal tires.
The average lifespan of an ultraperfor-
manece tire, driven hard, is in the
15,000- to 25,000-mile range.

“In the next two or three years,”
says Leo Mehl, “Goodyear will expand
into selling complete passenger-car
suspension packages: an air-suspension
unit, a wheel and a tire—engineered
from the ground up.” That will surely
lead to even higher prices, not to men-
tion more involved discussions between
engineers in Detroit and Akron, as they
try to agree on the desired ride, han-
dling, noise, fuel economy and tread-
life characteristics,

Maybe they won't have to. Fred Ko-
vae talks about not only the Total Sus-
pension, but the Intelligent Tire. He's
working on a future tire that contains a
sensor that will transmit data to an on-
board computer through optic fibers.
The sensor will record tire pressures,
tread wear, spring rates, friction coeffi-
cients, brake antiskid information—
even sugpension alignment.

Performance characteristics of the
Intelligent Tire could be changed just
by reprogramming the computer chip
or flipping a switch on the dash. PM

POPULAR MECHANICS ® APRIL 1587



MAKE YOUR CARS e
ENGINE WORK BETTER- §
LAST LONGER-WITH Tuloil
WERE SeLiatiins
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run the car you now own.
Here's How Patented Tuloil Technology, using
PTFE increases engine lile .. . . does much morel

How? By dramatically reducing your engine’s internal friction and
operating lemperature. Now you can get much longer life from your car's
engine angd save hundreds on gas. Many Tufoll customers are

reporting asionishing performance results!
JUST WHAT I8 TUFDIL? startng for gas and dhesel engines with Tufoil® (5% fuel savings)
AND HOW DOES IT WORK? Mmhium il the University ol Mew Souih Wales reportad

TUFDIL 15 an exacting lormula of synihelic and mineral oils—
combined with Iriction moditiers and particles of PTFE—the
slipperiest substance known 1o man. Commonly called Teflon or
Fluon, its particles are so small they'll pass right through
your oil filter—1o form a protective coating over all your
engine parts. TUFOIL will mix with, and imgoove the
performance of any motor oil you are presently using,
cutting friction to the lowest level of any known lubricant!

The U.5. National Bureau of Standards tested TUFOIL on
their 4-ball tester and found it has a surface Iriction of 029,
The published value jor Teflon s 04 so TUFOIL is testing

abin lubreand for scorchieg deser! drving. Save husl bso (4%}
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. This is whers Tulell maloks a giganthe difersics. on a hot summer day, particularly after a tumpike
Tuloil® technology works . . . here’s more proofl Driving causes only a small percentage of  1un, it's often hard 10 start, Hot parts expand and

the wear on your car's enging; much occurs  Pinch together. TUFDIL's super low friction helps
£ gy you get going easier. Cold westher puts a big strain
during starting—that crucial “oil-less” peniod oy o, vattery and starting motor. Recent Cana-

; z before your oil has circulated sufficiently to ; b
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WATER WELL

DRILL KIT

Drill a water well

{0
wE.0SY e or a free-flowing
Dpe'ﬂ spring in your
backvard.
Have all the

pure fresh water
vou want...FREE!

Over 99,000
home water wells
drilled this easy,

low-cost way
since. 1962!

CALL TOLL-FREE
1-800-821-7700

{Ask for Operator 5207)

_ v ol coupon ang mait TOOAY!
o
Anderson Road
Dpetika, Alabama 36802
Pleage el FREE Brochive
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Address
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for making Omamental
Concrete lems

Book about Aluminum Malds
inchuding over 425 designs,
prices and production trade
secrets from world's kargest
mold manufactuner

CONCRETE MACHINERY CO., IN
P.0. Box A-99 Hickory, NC 28603

Make*25t0*100 per hour

with

Badge A Minit

‘Won, s reslly peasible by msking
and asfing Beghl, colelul Bange
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OIS & [, fles M,
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cal and diei bidk, oF
for & Starke KL only 598 85
plus 81 75 shpping. (1L mae-
denis agd 51 &2 (ax)

Badge-A-MEnll, Digt FH-4ET
WA Narih 30 A Bac B0 Ladale. L 61307 Phone (815 224-3000

Planbook $14.95.
Blueprints Available.

1631 N, Coumry Chuls
Tuscon, AZ BETIE

RUN SILENT. RUN DEADLY
{Continued from page 59)

in an underwater dogfight. Even the
Arctic Ocean is a potential battle-
ground for S5Ng, and the U.5. interest
in it was reinforced in May 1986 when
three submarines (USS Archerfish,
Hawkbill and Ray) rendezvoused at
the North Pole,

Underscoring the strategic impor-
tance of this Aretic region, Secretary of
the Navy John Lehman alzo visited the
North Pole aboard USS Trepang in the
spring of 1985,

The complexity of nuclear subma-
rines requires highly trained officers
and enlisted men to operate them. The
late Admiral Hyman G. Rickover,
called the “Father of the Nuclear
Navy,” set up the training program for
the nuclear-trained personnel, but his
ingenious principles are in use through-
out the Navy.

Iindoctrination

After completing college and an officer
training program, whether Officer
Candidate School, Navy Reserve Offi-
cer Training Corps or the Naval Acade-
my, the new ensign proceeds to Nucle-
ar Power School, a rigorous 6-month
classroom introduction to naval nuclear
power, Then comes another six months
at one of three Nuclear Prototype
Training Units, which are essentially
the engineering spaces of a ship or
submarine mounted on land. Thus, ina
single year, the young officer is taught
the theory and practice of operating a
naval nuclear reactor.

After an additional three months at
the Submarine School in New London,
Conneeticut, the ensign is ready to
report to his first ship—after only 1'%
Vears.

Upon reporting to his first subma-
rine, the young officer begins his train-
ing again, this time on the specific
systems relating to his ship. Qualifying
first as engineering officer of the watch,
he learns to take responsibility for the
unit that propels the vessel. Next he
trains to be an officer of the deck, the
captain's direct representative in the
control room. These qualifications cul-
minate in the awarding of the coveted
gold dolphins insignia which indicate
those “qualified in submarines.”

The adversary

The Soviets have not ignored the sub-
marine's potential. Avid chess players,
Soviet strategists see the underwater
vessel as a chessman that remains un-
seen by the other player until it strikes
with devastating power. In little more
than 20 years, the USSR has built the
world's largest submarine fleet. Their
huge shipyards have turned out seven
entirely new classes of subs in the past

164

five years, compared to two U.S. class-
es in the past decade.

Typhoon, their latest SSBN, is the
largest submarine in the world, displac-
ing 25,000 tons. Soviet S8Ns are typi-
fied by the deadly VICTOR 111, and
more recently, the AKULA, MIKE
and SIERREA classes. Although many
1.5, 58Ne are capable of launching
cruise missiles as a secondary mission,
the Soviets have subs specifically de-
signed for the purpose. Called S5GNs,
the CHARLIE and OSCAR classes
represent this type. Finally, the USSR
has a vast inventory of diesel subma-
rines, both because of their lower cost
and their quietness.

In general, nuclear vessels must al-
ways keep cooling water pumps run-
ning, but a diesel/electrie sub can shut
down all eguipment and remain si-
lent—a big advantage in the underwa-
ter cat-and-mouse game. The recent
advanced-design TANGO and KILO
classes demonstrate the continued So-
viet interest in this propulsion method.

Diesel/electric attack subs are desig-
nated S35, but the Soviets also have
S55Bs and S5Gs, carrying ballistic mis-
giles and guided mizsiles, respectively.

The first nuclear submarine, the UUSS
Nautilus, was a tremendous advance-
ment. Submarine design has improved
so much since 1954, when Naulilus was
launched, that today's subs are as far
ahead of the Nautilus as she was from
the WW II fleet boats.

Extended periods submerged and
longer range deployments also meant
that improved inertial navigation was
needed. The Ship's Inertial Navigation
System, or SINS, has progressed rap-
idly to become a reliable, accurate navi-
gation method. The advent of naviga-
tion satellites has provided a means of
checking on the performance of SINS.
However, to obtain satellite data, the
sub must go up to periscope depth,
risking detection and limiting its mobil-
ity. Fortunately, even when a satellite
fix cannot be obtained, the inertial navi-
gation has proved to be very close.

Room to breathe

Pinpoint navigation won't help, howev-
er, if the atmosphere on board is un-
breathable. With no opening to the
outside, the air must be continuously
monitored for pollutants and freshened
by the atmosphere control system. The
monitoring i done by the Central Air
Monitoring System, or CAMS, a tech-
nological spinoff from the space pro-
gram. The controlling is done by CO.
serubbers to remove carbon dioxide,
CO-H: burners to remove deadly car-
bon monoxide and hydrocarbons, and
charcoal filters to remove odors, Fresh
oxygen is produced by oxygen genera-
tors, which splits water into hydrogen
and oxygen by electrolysis.
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The tactical weapons that modern
submarines can carry are potent and
varied. All U.S. subs carry the sophisti-
cated, long-range, wire-guided Mk. 48
torpedo, Many subs are capable of
launching SUBROC, a rocket-pro-
pelled nuelear depth bomb. Over-the-
horizon cruizse mizsiles are represented
by Harpoon and Tomahawk, the latter
available in both ship-attack and land-
attack versions. Submarines are ideal
for covert minelaying, and 88Ns ean
carry many types of mines. Lastly, the
Mobile Submarine Simulator, though
not a weapon, is a programmable acous-
tic decoy which is launched from a
torpedo tube.

To solve the complex eomputations
necessary to launch a weapon in the
right direction at the right target, a
Fire Control System is used. Progress
in this area has led from the old me-
chanical analog systems, with gears
and handeranks, to modern digital com-
puters, like the Mark 117 and 118 ays-
tems. The capability to integrate over-
the-horizon targeting is provided by
new Combat Control System Mark 1.

Perhaps the most rapidly advancing
submarine technology iz in the field of
sonar. Few other forms of energy trav-
el well in water, so the quieting of ship's
noises and the ability to hear other
ships at long range are prime consider-
ations. In general, active sonar—emit-
ting a sound and waiting for the return
echo—is less useful than passive sonar,
which involves listening for contacts.
An active “ping" gives away a sub's
location, and may be detected by the
enemy at over twice the range that the
pinging ship will hear the return echo.

Advances have been made in the
hydrophone arrays, like the towed ar-
ray, which the sub streams behind it to
separate the hydrophones from propul-
sion noise. Signal processing has also
improved, and today’s sonarmen watch
computer-generated video displays on
the BQQ-5 and BQQ-6 zonar systems.

Nuke-powered subs

Nuclear reactor improvements have
also been incorporated into the newer
clazses, The results include greater
shaft horsepower and equipment that is
easier to operate and maintain. The
Navy nuelear propulsion plants contin-
ue to have an admirable safety record
with more than 3000 ship-yvears of acci-
dent-free operations.

The eomplexity, cost and potential
hazards associated with nuclear power
have led some to suggest that the U.S.
Navy should supplement its current all-
nuclear submarine fleet with diesel/
electric subs, or build diesel boats in its
shipyards for export to foreign nations.
Studies indicate that such vessels are
not cost-effective in carrying out the

{Please titrs to page 170)
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Do-It-Yoursell Clock Kits
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NRI at-home training gives you all the skills you need
for a top-paying, secure career. . .

Be an
Electrician

Each year demand for construction, maintenance,

commercial and urnlity electinicians prows. The LS.

Department of Labor estimares that close to 100,000

new jobs will open up in the next ten years. You can

earn lsalzri in excess of $25,000 ot be your own boss with

your owi ectrical cuntm:ung bustness.

Only NRI gives you this kind of practical, job-oriented,
hands-on training

With NRI training, you'll get started fast building the skills

that are in demand roday. You'll get hands-on training equip-

mient, fest Instruments, and tr:unlng; miaterils i -.nur Couse

which will enable you to duplicate on-the-job wiring with your

MR Residential Wiring Practice Lab® . . . iroubleshooting using your Vali-Ohmmeter and

Clamp-On Ammeter. . .and test circwits you build on your own NRI Circuit Demonstrator

Need-to-know electronics for eleciricians

With NRI training, E;.u el Send Coupon Tday for Free WRI Catalog!

of elecinicity, through profesaonal wiring and
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electrician at your
As an NRI student, you'll discover that your
instructors have a personal interest in you, your
progress, and your suceess. You'll receive the
same level of expertise, guidance, and under-
standing you'd expeet from working side-by-
side 'W:i'[fl a master electrician, And you wrain in I Aelddrens

your own home at your convenience—no need
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LOG HOME OWNERS |

ADD BEAUTY, INCREASE COMFORT
M PERMA-CHINK™

» Fianible acrylic lalex co-polymer based interior and exterkor
sealant

» Excelient for sealing and proteciing hand-hewn and pre-cul
log homes.

» Adheres fightly 1o logs and FOLLOWS LOG MOVEMENT

& Excelleni for all climales.

a Authentic in appearance - looks like traditional mortar,

a Do-it-yoursell or commercial applications available.

s Available in colors

W LIFELINE™

= Water-bome acrylicco-palymar natural wood finish for interior
and axlerior surfaces.

s Penetrates deep lo form resilient bartier IN THE WOOD,
NOT ON IT

# Resists water infitration yel allows logs
to “breatha”

# Enhances natural beauty ol wood

« Easy o apply with brush, rollar, airless or low pressure
BprEyEer

& Available in a

wiga range of natural colars

A& FINELY CRAFTED LOG HOME desefves a premium sealan! system both inside and oul
PEAMA-CHINK® llexible chinking, LIFELINE™ and LIFELINE EX™ interiar and extarior wood
limshes prowde a “Team Sealant System” for hand-hewn and pre-cul log homes in any climate.

For more information or the name of the neares! dealer/applicator in your area, call or write our
Redmaond or Knoxville office

PERMA-THINK

SrSTEAS B

COAPORATE OFFICE: PO, Bos 2603, Daa PAMT, Regmond WA 98052 200 BAS-A050
EASTERN DIVISION: 1508 Prosser A, Depe ?, inocsille. TR 37604 7 (61 6 5247343
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Authorired Liguidator

PROTECTIVE GIWEHS

CLOSEOUT .
PRICES! '

These lough, light-
wimght ALL SEASON
covers are factory
overstock Thay wrap
around your vehicle to guard against dirt,
dust, rain, snow, tree sap, frost, etc,

® Covers are rugged nylon taffeta,

® Acrylic coating resisis moisiure, rot

® Stredch ends for snug, pull-tight fit
Measuremenis: Bumper to bumper
Allow 10°-15" extra length for one-piece
wrapunder bumpers, wagon models or
cars pre-1858.

SMALL Wi Ls:'6995 §
150"-165" Humum'm:t ﬂgs
MEDIUM M. Ls2:*79.95 §

188" 100" L P or st st
LARGE Mir. List:*89.95 §
BRSO

XLARCE ™¥. List:*99,95 533
1937-210" Linuldation Price. . .

Nam H-2312-4514-055 5/H: §3.50
Mir, l..itr'lﬂﬂ.iﬁ 536
211"-235" mu—nt:-uu-m‘uuﬂ.u
MOTOR- Mfr. List: 'M $
Y e eat oty i bade

CU0.MLE. Direct Marksling Corp.
1408 Kerdum Lare M/ Minrmapolis, MM 85441-4404

Sand Car Coversis) shown balow, Add 83 50 each for ship,
TERIDRTIS

Nem H-2317

hardling (Wannegobs
CO0 ordem)
Gand___SMALL @ 525 ea nam H-2372-4514-006
Sord__ MEDIUM @ $27 sa. hom H-2312-4514-014
Send ___ LARGE @ $30 ea_ fem H-2312- 4514022

Send ___X-LARGE (7 313 sa. liem H-2X12-4514-055
Sand___JUMBO & 536 oa mem H-2312-4514-030

Sand __ MOTORCYCLE (2 515 i Hom H-Z312-4514-048

N2 o 0ES onl o

P:I,EA&'EWI‘CLEAHL‘I'
Mams

o 5% sales na Somy, ng

Addness

City

Eaxin
Phas L 1

_C_ 4,:’ .,HLE | Direct Marketing Corp.

Authorized Liquidator
1405 Xenlum Lane Morth
Minneapolis, Minnesola 55441-4494
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WOODWORKER’S
CATALOG

xﬂl{!ﬂ%{imﬁj

3,000 woodwork AEms-8o hein you amIl; Flesr

Ft-*ua
Fetinish! Ower 200 gifferent wooms. 150 veneers . 500
plang eabnet hardware . 95 How-To Books . 118 |
carving 100ls and chisels . . 7E inlay designs .. and Iots

mare ke Dne-S1op, Right:Price Shoppang wihaul
leaving home!

116 Page Catelog-Only $1.00

CONSTANTINE E=t 1812

2051P Eastchester Road, Bronx, NY 10461

Trowhind With Gatting Up Mights
Paina In Back. Hips, Legs
PAST 40

It you ame dislurbed Dy Ihese sPMpIOME. your
troubles. may be caused by glandular inflammation
of your prosiale. Methods ihat merely give lampor.
ary robad for Ihis condition cannol be expecied o
remave [he cause of youw lmouble

The Eicalsior Instijule Clnic. devaled o the
NON-SURGICAL meithods ol treatment lor dis-
sased paculial 1o older men. has a8 new FREE
BOOK thal iteils how ihese troubles may be cor-
racied The NON-SURGICAL treatmenis de-
scribbad in this book mauire no surgeny, hospilalies-
tion of kong pericd of convalescence. Treatmenis
Lok bul & shorl lime and the cost is reasonable

Wrils loday. This book may prove of wulmost im-
poriance to -!:: obligation Ihp a0

tHute Chnic, L1
10 E Broadway, Excelsior Springs, Mo, 8407

12 PAGE CATALOG
$1.00 REFUNDUBLE ¢

CABLE T.V. CONVERTERS

WHY PAY & HIGH MONTHLY FEE? Al Jeroid, Oak. Hamiin
Zanith, Soantdc Alela, g all apecialired cable
BOuipmen| available for stpment wilken 24 howrs For {251 serece
MEATSA 0r C.0.0, telephome arders accepted (117) 658-5120 60
Day Warrsaly Ith.l.l.l'flll'y Decounts|
- I]h':: Eietironics !n:u
Nu Hiiwoiz rim Accepled

MOTOR SPEED CONTROLLER

Cicl the nght wpeed fof Of yourl Eechic
Dilvedl POl P CErEm weilPi ity
o DO i from idie fo full BP8A & oot
@rounched cond phugs nAo 1 20 VAL socke
Conboly fors, healen Durmps wonden
AC/DC grndens. dm ighil iob sgue
shoadied Do, Capocioe. seed. brush hpe ACIDC. molon
wic fo 15 aomps §hp Sove anesgy 1 yveor waranty Free
o §39.98 + 5300 PH Check o MO fo
PFrogressive Conirgl Sy, Inc. Bos 758, Don Hey. M 28127

Radie Ffhaek Tandy

Cur 10eh year of DISCOLNTS
l COMPUTERS & CELLULAR PHDONES
Fpr Preqaid. Save Tanv—Till Froe $00-131-3680

|
| 0l MARYMAC roumesne |
|

22500 Kary Py, Katy (FHousson) TX 77450
1 1+ 7130920747 Telen: TT4132
_—— e ——

HOME PLANNERS, INC.

1250

An sxciling portfolio of Amarica’s popular home
designs spacially ediled by category. Qrder
gither the dalightfully illustrated plan book of
your favorite housa calegory. or Iha Complate
Collection. Your safisfaction guarantead

]!5 l]hi .lrﬂi'l' lﬂ.ll ull]!. e h ﬁ -
Al g

T
My B i A T placs

1.-: a-_l""H'

i
i) sl

ﬂf"‘
1 l]' lT".'ll\' Hﬂli I.'I'llH :I'I!I:I 5I AL = i pojis e Sean )

BRI BLIET

wgiely Feragomy :f-q-_-l Fiyr mrre

ME pages. 120 W Al ool ““-

Mail HOME PI_ANNEHS IN‘C
l Toduy Depd. Bk - 23T Aesearch Drive

Farmington Hills, Michigaen 48024
PUESSE GPA{ [ A By hERUeT M [orrce chges
2000 82 FL @@ BA96
1 2 211 Orm Siory Homes Gwar 2000 59 F1. & $0.95
152 1% j= 1L}
i Twn Siory Homes &) $6.95
715 Mum LR
i $4.95 PMM?74
i §19.85 (Savrg $10.75)

mmﬂmmt-- 1

e Y tig NN

115 (e Stury Homes Lindi

Seniy Homes il

Level Homes &
ZZ3 Vacahon Homes
mmpleie Colisctan

- . —

.'iEEEE

i Canady =us iz

Home Plannes s e

2 Cadar 51, N

Kichene Dnd A3
=2

Zip

[YTrrr——— L=
vy Al 4% i

Wil lan Cheici
L - --

Be Your Own Boss and Make

L

AN HOUR!

Your FREE Lifetime Secunity Fact Kit fells you how o
make $16.00 fo 530.00 an hour in your own Foley-
Belsaw Full-Service Saw and Toal Sharpening Busi-
ness. Your FREE Fact Kit explains how you can

= be your own BOSS!

... send NOW for your FREE
Lifetime Security Fact Kit!

FREE

— work full time or part lime, right al home, FOLEY LIFETIME
— o work you enjoy and take pride in, BELSRU/ E:%'EHY

= pperale a CASH business where 80¢ of every
dollar you take in is clear CASH profit.

And it is 5o gasy to learn, Foley-Belsaw gives
you all the facts and instructions. No experence or
special training is necessary. Foley-Belsaw tells you
everything yolo nead to know to be successhul.

F----------*-.I.
The Faley-Belsaw Co.
saam1 Field Bldg.

Kanszas City, MO 64111
[ YES, | want to kngw mars!
Please rush my FREE Lifetime Security Fact

And there's plenty of business availabla in your area Kit
You will be able 1o sharpen all types of saws, garden
and shop tools for hame. farm and industry
You will be able to sat your own hours and not hidve Name
10 worry about layofis and strikes. And there are no
franchiss fees. Any age person can succeed Addrers
But you've got 1o get e FACTS before you can -
et stared. So write NOW lor your FREE Eliehme o L »

1
1
]
1
1]
1=
]
| ]
L]
1
]
1
]
1
1
1
L}
]
1

o o ol

gcurity Fact Kit. It's yours to keep with NO

| |
| QBLIGATION Area Code Fhone

---—-----------#-—--------J



Classics that are
all they're built
up to be.

Uncompromising quality and
authenticity. Full-size, owner-
built classics. Our Jaguar
SS-100 and XK 120 repro-
ductions are affordable and
easier to build kits than you
would believe.

For complete details on
these classics, mail the
coupon below, or phone.

1952 Jaguar XK 120

Fromt engine and VW models available

1937 Joguar 55-100

Toll Free: MNew York and Canada:

800-245-1310 716-684-1167 _
FANTIQUE & CLASSICAUTOMOTIVE, INC. | |
| 100 Sonwil Drive, Dept. PM-487, Bufialo, N.Y 14225 |
3

[0 $1.00 enclosed for 1937 Jaguar 55-100 complete, full-color brochure l
[0 $1.00 enclosed for 1952 Jaguar XK 120 complete, full-color brochure

lf_'.hnrge my: [ MasterCard [ VISA 1 Diners Club [J American ExpuEsl

Acoount Exp. Date
INarme l
e |
City State Zip
ll;lnme Phone | ) Bus. Phone ( |
A N S - N T N . [ ] A . -

use Zip Codes

When Answering
Ads

Plantation
Style

PANELED
COLUMNS

aluminum for strength and

Peox 179, Dept, Pivid
Moull fe, CA UTTH-1179
Toll-Free 1-800-841-86T74
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Start your own money making business!

=t

Getn on the PROFITS. 2
in SMALL ENGINE =

service and repair::

E'IE#LAHGNIMPHWM full time right at home- we help you every step of the way.

i Ho experience necessary.
In just & short lime, you can be ready 1o join ) . 1

one ui-um. fastest growing industries in America You don't need to be 8 *horn mechanic” or have
.. an industry where qualified men are making prior experience. I you can resd, you can masier
from $25,00 (o 530,00 per bour. . . wod (het’s just this profitable trade right at bome, in your spare-
for labor, Parts, engines and srcessories add even time, without missing & single paycheck. Lessons
more to the profits, Because the small en- are fully ilustrated — so clear you can’i go wrong,
gine industry has grown se We guide you every siep
quickly, an scule shortage of of the way, including tesied
qualified Small Engine Pro- and proven instructions on
fessionals exists throughout how 1o get business, wha
the eountry. When you see o charge, how 1o get free
how muny small engines are advertising, where 1o get
in use today, it's easy lo supplics wholesale . . . all
undersinnd why qualified the “iricks of the trade”. .

men command such high ull the inside facis you
prices — as moch as $49.95 need to assiife sisccess right

for a simple tane-up that from the star.
ke B T s i Learn At Home In Your Spare Time.

e m:r b i INCREASED INCOME

That's right — there are over sixty-five million P had abeoi &
Zcycle and d-cycle small engines in service VFATY EApEriencE oy
scross the U.5.A. That's the official count from pairing rmall en
the Engine Service Assn., and new engines are yinei buy erpain
being buill at a raté of one-million per month! wire aily minar
With fully sccredited and approved Foley-Bel wrtdl | srarted the
saw training, you can soon have the skill and Foley-Belvaw Cowrrr
knowledge 1o make top money servicing these A J A
engines. Homeowners and businessmen will Walter H Sthic
seek you oul and pay you well to service and re- Campbell, Califorma
pair thelr lawnmowers, tillers, !.d."r!,. awer
rakes, garden tractors, chain saws, mini-bikes, With our famous ‘lewm-by-doing” training
go-carts, snowmobiles... the list is almost method, you gel actual ‘hands-on’ experience

endless with specialized tools and equipment you'll re-
You get all this Proleszional eguipment with Sy SR Joes (g PO i beand-ne SEE

] 1 ine—all voury fo beep.
our course, PLUS 4 H.P. Engine . ... ALL S8
Send Today for FREE tacts!

'l'rlll.IHS TO KEEP. ... All at ND EXTRA COST. You rizk l"ﬂ”l‘ﬁib? sccepting thls nier:ts fad
ouf how Foley-Beltaw training can give you the
skills you need fo increase yowr income in a
high-prafit, recession-proof business of your
oW,

Jusi fill in and mall coupon below (or send posi-
card) to receive full information and detalls by
return mail. [} IT TODAY !

FOLEYBELSAW INSTITUTE of
SMALL ENGINE REPAIR

Make up to°250%per
day as a professional

By mart of an ndustry that ik grosen very yaas for
the last 30 yaprs

Mow you can be an INDEPENDENT Busaness Owner
and work when you want. The need for new carpet
growing ewary day in homes, hoteés. ofices
SIOFEE, BChooh and axpert cRpE layers A i demand

make yol this! axpaet
I i vty BRort lime. Lok
Al ma stverlisamen ihat e

FEN IR B maisepiian hnl:i
THPWALIARE [ ek
Tha CASSET A SRS

CRAAFT INSTITUTE
Course & low cosl and
vy miay 16 Wnaim Ot
METHOD will guide you (Riaugh
ary TYPE OF INSTALLATION Yoo will receve | - =
parsonal coungshing and CCl grois 0w some =
USEFLL TOOLS youTineed 3
¥

CARPET CRRFTS INSITUTE o pmer” /= 7

. o - =/

poor

M
Aridriessy

Cay Siale Iy

iplease prinfl

51143 Field Bidg., Kansas City, MO. 64111

Mo obligation . . . No salesman will call
Foley-Baloaw

51143 Fiald Bidg. « Kansas City, Mo. 64111 m l

] YES, please send ma the FREE booklet that
I gf;f full details about starting my own business in I

Il Engine Repair. | understand there is no obligation
and that no salesman will caill

NAME l
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Small lathes to turn
melal, wood or plasiics.
Milling machines, saws,
hand tools, power
woodworking tools,
and more!!

Call or wrile for
FREE Catalog

hobby

ucts co.
Depl. PMT P.0. Box Z18INT
. Golumbus. OH 43221-8117
1 B14/771 - 5008

— WY 00 :

]
suien - Portable Bandsaw Mills

i : = i Man Dpeiation = Sals - Precres

* Capacilies o 32" Dis. « 33 Long

» Maore Lumbaer Per Log

HEBO W 1088
i N 46334 (21T 374547
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RUN SILENT, RUN DEADLY
(Continued from page 165)

current U.8, global maritime strategy.
Diesel subs suffer from slow speeds,
ghort range, limited underwater endur-
ance and high noise levels when snorke-
ling—obtaining air through a tube for
running the diesel engines to recharge
batteries. Because of these problems,
they have difficulty going great dis-
tances rapidly, without being detected.

The nuclear sub, however, remains
covert during its entire mission, travels
guickly and silently, and runs for years
between refuelings.

S8N-21, the SSN of the 21st century,
is already well into the design stage.
The first ship, at $1.6 billion, will be
called SEAWOLF, signaling a return
to naming submarines after sea crea-
tures, This multimission vessel will in-
clude many innovations, The hull shape
will be more blimplike than previous
designs, vielding more interior space
without sacrificing speed. Retractable
bow planes will minimize drag.

The great strides made in the area of
sound silencing will be reflected in the
SEAWOLF class, making the ship con-
siderably quieter than the LOS ANGE-
LES S8Ns. The sonar system will fea-

TECHNICAL DGDKS!

Explaie @ 1827 pctwe book ol gimesr 1000 differen
machaniems.  Everything Trom  wnusual engenes  and
scousstic talephones to rmenng devices and perpetual
motion machines, Dymamig ifustrations! Fascinating
Don't pass this up! 413 page paparback
Dider no. 4406 $14 58
CHARCOAL FOUNDRY

Convert a five gallan pail into o powerful furnace 1o mai
Murminiem, pof metal, beass. Convert sotap into ingots
and machne parts. Bes? ssling paperback! 1980

Creler, o 163

ALTERNATOR SECRETS

Get thousands of watts From common auto sliternatons
Fin tonls, kights, AC-DC sppllances. chasgs batteries, do
gk grc weldeng and mare! Get B0 cycle AC from com
mon  induction  mater. Moo rewinging!  Jem-packed
bookhet! Secrets!
Orawr no. RO $3.00
AUN THREE PHASE MOTORS ON

SINGLE PHASE POWER!

Lenrm thres proven methods in use since the twn-of-the
cemiury! Mo motor mwinding! Eemly dons, Jam-packed
bookiat

Drder mo. 81 $3 .00

TESLA COIS

TESLA COIL SECRETE

Pepe through the privete notebooks of a
Builder ol kghining bolt genarators! Increddea
disgrams mnd secrots! Rare info! paparback
Cngar mip, 4317 86 86

Giant How-to Catalog!

Discovel rafe. 10p-ralé paperbacks, [ean
books, induatnal mfsrences on el types of
unususl how-18° fowdsy. mechine shop skills
engine repair, electronics, aslternate energy
homesteading, wEvival skils, much morg!
Send $1.00 (53 .00 formign pemaill Tod your
copry of our latesl catalog Fillaedh ity ovimerds
great books than we con fil m this ad! O e
auast fres catslog wiih any hook ordesad {rom
thizm ad!

HOW TO ORDER

Sand youd Alme, sddress, @ Lst of the books
you wani, the fofal book cost, pus 75¢ lor
the hiral book and 25¢ Toe each addilional to
cover shipping and handiing. We sccept
chacks and monay orders. Or send VISA o
MASTERACAAD numbers with sighature.
lmens residentn add 8% sales tnx. AN books
are guaranteed! You may feten sty book
within 7 days for refund. Your satisfacton is
gumrantesd! Order foday”

Lindsay Publications, |I‘IG.

PC Box 12- DE, Bradley IL 60915-0012

[] Send & catslog! 've enclosed §1.00 (53,00 forsign airmaill
,: Send the books |'ve listed and o frea catalog. I've enclosed 755 shipping

for the Tirat ook and 26¢ for sach sidaspnat

Mama

address

City

|70

ture a passive conformal (fitting to the
shape of the hull) array which will
deliver information to an advanced
combat control system designed to inte-
grate data from all sensors. The ship
will have eight large-diameter torpedo
tubes, twice as many as other U.S.
nuclear subs, and will hold double the
normal weapons load. Finally, a stron-
ger hull material will enable deeper
dives. Many of these innovations are to
be tested on LOS ANGELES-class
subs now under construetion,

There are exciting possibilities in the
future of military submarines. In the
field of communication, one of these has
already come to pass—ELF, ar Ex-
tremely Low Frequency radio signals,
which transmit easily through deep wa-
ter. Future communication possibilities
may include the use of blue-green la-
sers, which penetrate the ocean to sig-
nificant depths, and neutrinos, which
pass through any substance.

Undersea mechanization
The extensive training required of sub-
marine crews and the large percentage
of ship volume used by the crew has led
some to consider robot submarines,
Miniaturization technology and artifi-
cial intelligence research have pro-
gressed to the point of making robot
subs possible. Advantages include low-
er cost, and zero cost in lives if the robot
is destroyed. Disadvantages revolve
around reliability. Can we trust an
important mission to & machine?
Perhaps, initially, they would only be
used for very specialized tasks, Report-
edly, robot subs were used by the
British during the Falkland Islands
War for locating and detonating mines.
One design is for a Small Mobile Sensor
Platform to use on-board sonar to
search for hostile submarines and re-
port back to the manned mother sub.
If the idea of unmanned nuclear-
powered submarines seems too far-
fetched, perhaps the submarine erew
could be reduced in number rather than
eliminated. To this end, automation
techniques for the torpedo room and
other areas are being studied. The So-
viet ALF A-class 58N already incorpo-
rates automation to a great extent.
Although submarines have pro-
gressed remarkably since the first nu-
clear sub, Noutilus, there are still
many exciting developments in store.
For those now entering the Navy's
Submarine Service, there is much to
learn, and a lot of hard work to do, but
alsp exciting opportunities, There are a
wealth of submarine museums in the
11.5. for those interested in these v
sels and their history. For example, the
UUSS Nautilus is now decommissioned
and has returned home where she is on
display at the submarine museum in
Groton, Connecticut. * P
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CABLE TV
EQUIPMENT

mxwEn STARRING " ®* &%=

JERROLD, HAMLIN, OAK
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FON FREE CATALODDG omly 1-B00-345-8927
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Buy FACTORY DIRECT

MINI-BEER, the battsry ops-
sted scooter thist puts mars {un
imtar life...ve 01 homs, go shep-
pamg, wisit Friemds, travall 100
lighrivewight and T car trumks,
Full 30 Day No-Risk Gussiniss

C. F. STRUCK CORP.
Dept:PMATS
Cadarburg, Wi, 53012
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-

®
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B Siet Fut sare 7ine
§ Over 30 partas. Cannat
mal @ Assemibded. FREE
| COLLECTOR'S ARMOURY ey

|Emﬂunl.rn Carl Crmiery
jEaall, e o

BASEMENT T

FLUSHES UP vo Sewer or
Mo Digging Up Fioors:
Instal It Yourself -
Writa McPhersan, Inc., Dept. 16
Box 15133 Tampa, Florida 33

Dealary inguire
TRAVEL 'n BHADE 2P0 \wiM W., Deol PMTSoaltie WA B80T

-KITES

| Have the best flying kite in the sky. W,
Choase from over 140 unusual kites.
J Call or write for your catalog today!
| Into The Wind = (303) 449-5356
ﬁu-rmm Boulder, O0 BO302
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“Befecy enralliag |
| checked avber comrves

amd afin arked for

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 1 average around $50
& day. Thanks for my new start in life.”
Sam Walker Prichard, Alabama

aifwice fronr iperal of
L prafriiienal
fockymithr in mry area
They all tatd Faley 1&
Belian war fapd amd b -.
tke mail veriatele
Key Machine

“I afways
wasmded fo hove
miv o barinesy
and now § do, thanks ra Faley-Belian

Dawid Fairhegther—Dave s Locagmdlh Sarvice

“1 opened my own business, spare
time, seven months afier 1 enrolled and : i m
made a profit of $329 for the first week " Miusitee, Wconp 20

B. A. Deberry Littleron, Coloradeo Wark Pari Tims, Fall Time — Right ot Nema,

BeaLOCKSMITH!

Get into this booming high-profit business that's

Easy to learn — Easy to do— Easy on You!
Never before have money-making opporiunities been so Extra
great for qualified Lockamiths, Mow lucrative regular Neo I
lock and key business has multiplied a thousandfold as Cost

Included With Your
Lackamith Training

millions seek more protection against rooming crime. BURGLAR
Yet there's only one Locksmith for every 17,000 people! ALARM
Make Up to $26.00 an Hour — even while leaming! N L

Tl'lll'l Fl.ST at Home!

You're “in business” to earn $10 to 526.00 an
hour a few days almr g.rou in Foley-Belsaw's shon-
cut training. Take advantage of foday's unprecedented
rtunities in locksmithing for year-round EXTRA IN-
%E in spare fime — or fulltime in a high-profit busi-
ness of your own. Hundrads we've trained have done
it. So can YOU! All tools plus prnrussiunal Ky
Machine given you with course, Thesa plus practice
malerials and equipment, plus simple, il str&tal:l les-
sons, plus expert supervision, plus business-building
uidance will enable you the KEEP THE MONEY
OMING IN! Ideal for retirement — good jobs, too.

SEND FOR EXCITING FACTS—No Obligation

training. Covars
#ll phases af
Burglar, Hold-Lip
and Fire Alarm
sarvicing and in-
stallation. This
viluable and
limsly afslfeelian
includes all special lools and
fuppphas. ONLY Foley-Balspw oflery
Buch axiengive lrmining in this
rapidly expanding fiedd as a par of
your Locksmilh trasning
ADVANCED Locksmithing!

Hiw ey combinationa, in-
siall and service Safe, Vault and
Bank Sale-Deposit Box locks.
You'll find it fascinating and high-

Discover what's in Locksmithing lor ym how Foley-Belsaw's Iy profitabbe work.
masier—loch.umm-mmed trainin Ewe I:h& skill you
can depend on 1o MORE —

ALL SPECIAL TOOLS AND

PRO KEY
MACHINE

EQUIPMENT INCLUDED!

FOLEY-BELSAW INSTITUTE

11048 Fiedd Bidg., ansas City, Me. 64111

Thiz Pro Key Maching can
glone add wp o 200 2 &
and It wea'l cosf you a pen-
ny extra with your iraining.
(S Band makorom biev r ipet.  MISH
o I ¥
) receive ermation 1] wum
There is NO OBLIGATION and NO SALESMAN Will Call—ever!
HUS“ l‘.‘ﬂl.ll’ﬂll Tﬂl.'ll'l' FOLEYRELSAW INSTITUTE, 11141 FIELD BUILDING @
KANSAS CITY, MEBSOURI B4TT1 I
I F n E E 'res Tull details aboul starting my own busingss in
ocksmithing. | understand ihere is no obligaton
] BOOKLET!

month fo your incama. .. ""‘H-.
10"#
Find out all about it}
return mail.  IM? IT TODAY?
FOR THIS FACT-FILLED
] YES, please send me the FREE bookdet that
andl thal no sasesman will call

Telis how you quickly Wamg
train to be your own boss
I in @ profitable Sparetime Address
or Fulllime busisess of
your own PLUE complaie [+ =
I defalls an our 30- 'I.'
NO RISK Trial Dffer! State " ..

17



A Career Start in

21st Century Electronics

Since 1905, Mational Technical Schools
has helped over 300,000 e just like you
learn at their own pace and build successful
careers. Enter the boom in electronics
through home study courses in Microcom-

uter Technology & Servicing, TV & Radio

ervicing, Video Technology, Industrial
Controls (Microprocessing), Robotics or
Basic Electronics. Call 1-800-B-BETTER or
write us today for cnfmﬁkt details: NTS,
Dept. PM-409, 456 West M.L. King Jr. Blvd.,
Los Angeles CA 90037,

FREE NTS Catalog

Mame
Address

'.—.rT‘r
Zip
Ares of engeresd

Accredited by Mational Home Study Counll

Stabe.

Fhsore .

ﬂ E __..t"*“u oI

At Just 20 Ibs,
What It Will Do
WIII Amaze You!

I1your garden is less than an acra,
you need abig, expangivetiller likeycu
neead rabbits. What you need |s one
small, precisionmachinathat candoa
varigty of jobs in the garden and

CALL 1-800 DECODER (332-6337)

CABLE TV
DECODERS

ALL UNITS WARRANTEED 1 YEAR
NEW Original Factory Equipment
by FAMOUS MAKERS

JERROLD, ZENITH, HAMLIN, DAK others
«1 YEAR WARRANTY - longesl in the businiss
»Quick & continuous service long afier the sale
«Computer data base selects proper decoder for

your system based on your locabon
eCustomes confidentiality
Send 53. for extensive cataing, refundable wiorder

A.B. KAUFMANN ASSOCIATES ..

Rowte 527. Box 140 M Livingsion, NJ 07039

CALL 1-800 DECODER (332-6337)

e lometit JET HELICOPTER

LW - COST DESHON — FIMPFLIFED ARSEMALY
A Upsi lpw-coei fusl & Ho licems sesded
COWETRUCTION MARLGL

]'h“tﬂjltr Experimenters naceces
s dups = pholsn ® deiigen s Seeplie
Fully i Oniy MDA~

*HOTH ABOVE BOOKS: OMLY 1080 g g

% 0§ Femde gady

WEW: As gxciting Kif Helicopter |
Ciwtmits smrdt wii® book ordere

i WELI P.0. Box 3
:':l.-::‘ ot Rlderwond, D 1119

A §75.00 BLOWER for only $18.5077
Gurn - 'Wa wanl 1000 new cusinmisE o have

ot by caiaicng (bee w. order) Tha temik:
bicwwas pus cut 8060 ctm i3 oo, venitais o

aroundtheyard... quickly, easily, i L 0 i Sy 4 eialag i
Escape Hﬂﬂ"'!f and mﬂﬂmiﬂlﬂ?. "":':Tml;;:ﬁ-w M:BLT
. w. . The exciting Mantis Till?rICuItiva.iar vekifond gl un.: o 13
With Folbot is changing the way Americans ot 4= 7). Mcnarrs iy B puull o s
arden. It weighs just 20 pounds so b Tmpaghly pstented sl gt dot 1 8 4
Cutalog rd Hrats g gna) p n-ppnu--?sm slmahaed o 18 50 o ihie
S Aocesnies anyonacan useit ltstarts with a b gt
n flick of the wrist... cuts through e AT131 ;- $18.80, .. 2 for §35.00
* Explore sircams. g s gy ALLEN MACHINE CO. P.O. Bx 98
v Dalack il tough soils...turnsonadime... SARASOTA. FL. 33578
sesnsis weeads in and around plants, between Cr. Card Orders - B00-451-8899
% Laghiwesthl. quirt, narrow rows and along fance lines... HOTLINE - 813 - 955-1414
. m" AL and runs all day on a gallon of gas!
for wears ol rgged 1 What's mora, with its inexpansive
& Much mre stahile attachmanis, it guickly becomas a =
s v harak. furrower, lawn gerator or de-thatchar, \
Fﬁwﬂmiﬂn a power edger, ora hedge trimmer! HOW 7O SUILD 4 MORE
m“_‘ﬁsﬂ;""“'m : 3-Week In-Your-Garden Trial BODY!
I { Best of all, you can try the Mantis — g
dinaiakree s il il risk-free! It you don't flave it, simply . -
return it for a full refund, including m"' *.’.:‘:”....“.'.‘.‘::ﬁ.’:&!.. aase "
FACTORY DIRECT PRICES shipping!
SATISFACTION GUARANTEED = Mantis' tines are warranted for life
T T against ever breaking and its engine
: “}'._:Ir;d"ln : hasalifetime Replacemeant Agreemeant! Hﬂ.g::,.‘:ﬁ-uw
i PO, Bom TORTT m'rr IMiss I Why spend another season without
1 Charkestim, SC 204 15-087 | the little tiller that's changing the way Em-rm iy gy B oo
i i Amaricans garden? R w%m w*:nmmh
}L: ‘ r-—-T___- P :Iﬂﬁﬂlnm?&lllﬂ-.w-"-ﬂ
. M pntin m L9 m
ey e _al 1458 County Line R.. Dept. 22047 deckeon, 001
) Hunlingdan Valiey, PA 19006 I
- O Please send me infarmalion on the
FREE! How to Offer Your _, BN RIS T HEEU [
Invention for Sale i [ iy Ty A :‘h;»
Gt a great imvesnli  Iikg 10 5217 Send | "
Fnsrlfuﬂrﬁgr::rl u‘.:fué?td;ﬁb:mnm;ﬂ Attt & -d-}-_-=,_ﬂ-._.- Y s ’Eﬂ"
OUT IM$ERTIon EE | COS '
Sangifive deleciors iocane rhe c.,nl Tal Freea:
EEmssmEr I || [arommmenonnse oot
1123, Ext. D-54 State Zip Py, R & g WHITE'S ELECTRONICS
o Ay T ARy L M e P J . Dept. PA-G Sweel Home, OR 97308
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This one power-fed tool — ) s

Your Home Workshop can PAY-OFF... BIG!

— all in one fast operation!

From the day it amrives the versalile Plan-
er/Molder/Saw will make and save you
money by converfing low cost rough lumber
into high value finished stock. Handles lough
oak and walnut as easily as pine and simple
enough even beginners can use il

,.hll"
Men and women everywhere are using this “'
one low-cost power-feed machine to star L : :

and build their own new businesses. .. and T T e

YOU can do the same. Supply lumberyards, .~ o - . #,p g llaE A A3 2 st
carpenters and contractors with all theig S j " 44 } 51063 Field Bidg, =
trim. Sell piclure frame to pain stores, de<38 _’“ ik M =¥ Kansas City Mo b1t

|}
" -
pariment stores and direct to users. All pal- 3

il
piele Tacts |I1 |-.u_- ey
fiow | can I.I-'|-III

!l"l'1'I|

Name
Address
City ___ Ste _Zip

DY TN (L SV

NO OBLIGATION and

terns available or design your own. NO SALESMAN Will Calll

5 FREE TRIAL

[Iru". ine Foley-Bessaw Pay" YOU BETF READ WHAT DWNERS 547
*“Tmg maching pays for sl I""I- I|l:| r"|| ¥ crap boards B
15 & very well builll machsne & nan | kally &
r:a-l.1--‘||l the price 0 does
SNENNEN 5

_ ;\__.
TN

SEND FOR EXCITING FACTS
RUSH COUPON TODAY!

FY@ams pviaia

Homeowners!

7 Ways Better Than
Ordinary Lawn Mowers!

Garden Way's New TUFF-CUT is the perfect alternative
to ordinary walk-behind mowers & expensive “riders"! ;.'.—'

* Easy to Handle — Big, easy-rolling

Geodesic Home

powered wheels handle slopes, obstacles, and Kits
rough ground with ease. " ==
s Extra Power — No more annoy- mﬁﬁhﬁﬁ:“”*'

ing hesitation or stalling in heavy grass.

® Faster — The wider mowing path
and casy mancuvering help get your
lawn done in record time.

* Find out all seven

Maonlerey Domes sells home kits for less than
many rew home down payments. Completely
afordable.. remarkably beautiful . our homes are

dasigned lar a lletme ol savwngs.
The most energy efficient homes on earth._up

| - | to 50 more than everyday homes. In sddition,
i comslruction costs are cul dramanhcally using our

fiu I : g tenitesd buildi tem... {our 1813 sq. R
“1!’&_“': TUFF-CUT is ﬁ' FEOM THE MAKTRS OF Q"a::mmnflﬁmﬁﬂ %
SupEnor o Ufﬂlﬂﬂf}-‘ 4, "" m‘B"I D evver Manierey Diemes Huing with aur 100
mowers — send fo R ||| s
FREE DETAILS Today’ —fotoTilens et ey W hhy |

P  reeescecsessssmm—— et i S B s e L
Garden Way Mig. Co. Dept. ASS9 1 11
Never agoin Struggle § © 10oma S & o e Trow Ny 1250 g || O Pmmnhmi00smencor o Merie Domes
| with PO{).I']}' m&liﬂ, ; 'Est Please send all the exciting facts about = 2 mmmmm
| Garden Way's TUFF-CUT® High Wheel Mower,
| I.I.'Dﬂﬂpeﬂdﬂme IIIGW’FI'S B including prices, desils on your 5 models and ] I mﬁfmrmwms l
. that make mowing § Specal Limited-Time SAVINGS OFFER aowin I " I
fiect!
a dreaded chore! 1 B Addres
B oo ———— — 1] cwsewze |
. G S AR - - = I Send to gﬂmvw |
1760 Chicago Ave.
Send fdl" FREE Details Today! = | Riverside, Calil, 52517 |

POPULAR MECHANMNICS » AFRIL | 787 173



Northern INVENTORY REDUCTION SALE

N |\Hydraullcs

9{)‘%«?‘ W

INC.

S\ ‘%—ﬁ ‘f\?\?‘?’ ?,"l.L

HEAVY DUTY LOG SPLITTERS

24" Stroke
32,000 Lbs. of
Splitting Force!

18 TON Horizontal, #1134 ......$789.00
18 TONWIih § HP industrial duty Wisconsin
Rabin engine, #1138

20 TON Vertical, #1180 .........5834.95
20 TON With 5 HP heavy duty Wisconsin
Robin enging, #1184 SO D95
24%: TON Horizontei #1142 $1329.00

LOG SPLITTER PARTS p»

11 GPM z-Siage pump, ........ .$84.00
18 GPM 2-Stags pump, .............. !12?.!5
4.8 Gal. Hydmulic tank

Suctlon Stralner, ................

20 GPM Return lins fler................

A"n 24" I "Welded cylinder

5 x30"X2"Tie rod cylinder........ e 19.95

4000 Watt

& 5000 Watt
Generators
from

Agtronic®

4000 Watt Recoil stert, B Hp, Ship welght 108 s,

mw-ttn.um lﬂp Ship weight 113 ibs.
List: 31143, ....»459.95

Hﬂﬂﬂiﬂhuulm n bq: Bhlphllﬂl'll H0ibs.

5000 Watt eiec. & recoil, 11 Hp, Ship wi. 146 I,
List: $1294 $659.9

50 Lb.
Suction
Sand
Blaster

Opemins on 50 1o 200 pad. Includes gun, contsiner, 7
foot hose, goggies, 1 exim nozzies and allen wrench.
Minimum opemiing CFM i Tt 80 Pei. 45-50 Ib. capac.

A BB e 558,95

WILL SAVE YOU UP TO

20-50%

off list
price on

THESE AND OTHER NAME BRAND PRODUCTS

GENERATORS

Honda®
EX-1000

4 stroke, air cooled, 1000 watis! Runs approx. 5
hra.fienk of ges. Simultaneous AC/DC oulpad reme 115
voll and champes a battery at the same tima! 58 lba,

1800 wall outpul, 120 v. AC voltage, 4-atroke Honds
enging, 3600 RPN oparsting speed. Flywhee! magnets
Ignition sysiem. Runs 2 hea'S gal. tamk. TO .

T $479.95

Honda® EG-2200

200 Wait maximum outpul. 120 volt AC, 3800 APM
opermting speed. Flywhes! ignition system. 689 lbs.

EG-3500

500 wati, powered by B Hp OHY air coaled angine.
Auns appraximately 3.8 hours on one tank [1.58 gal)
gas. 120 volt AC outpul. Ship weight 18 iba.

$789.95

For aptimum performance and salety we recommend
thad you read the cwnam manusl belomn opemting thess
undts. 1883 American Honds Motor Company, Inc.

Mamy olher makes and models in stock from 00 wail
1o 5,000 watl! Band for the large catalog ioday!

mal

WE CARAY A COMPLETE LINE OF HOMELITE® &
MeCULLOCH" CHAIN SAWS PLUS ODREGON CHAIN
SAW CHAIN!

Karcher®
Pressure
Washer

110 voltl pressurs washer delivenn BT0 pel of weler
pressure 1o clesn off worst cehed-on gresss & din.
1.8 hp sisc, motor deltvers 2.2 gal. of wetsr/min. You
gat wesh brush, trigper gun with 33" of hoss, spray
wand & ad]. nozrls. Mounting brecks! & 1 (Aer of
berdsgradatie claaning campound, Lial: B489 251

Hem FISTION. ......... 30 Ibe............ B ODD.O5

USE YOURMASTER CARD,
VISA OR NSCOVER CARD

Campbell ﬁ

Hausfeld® i

5 Hp, 60 Gal.
Single Stage
Compressor

Madel YTSS5ET, 2 Nt
Wﬂhmnhrvlh w-balt

drive, 230 woit, 11,8 Cim at 40 Psl

mnd 84 Chm ot 80 Ped. 25"'x 22" x 65", Lints bor §1160.00.
Mem SIBBS4. ... 015 Iba, . $487.95
Leas mall-in Manutscturers mbale.............. ’

IMC5HP E-Stlg& 60 Gal

nir compressdr. one phase power, 230 voit. 17.26 Cim
displacemant al 200 Pei, 13.39 Cim ai 175 Psi. 12 Cim
pressure gauge, aluminum cooling fine. model T2

lem ri887S....._. 288 e . ... $B50.05

Marry ofhers 1o chooss from, from the Vs Hp Power Pai

o Ehar 10 Hp 2-stmge professional modeds! Send o your
copy of our large catakog today and find savings now!

12" Air
Impact
Wrench

& Cim air consumption, % 'air inkel, %" 'hoss.
350 Niiba torgue ot 30 psi. 50-120 cperating Pai.

38" Air HM‘

4 CHm air consasmption. U-EIFHIH W mmthlm
nesdls basring Ship welgh

fem #1575, i 20-95

Air
Nibbler

Indusirial quality air nibbler will cut siesl Y, thick ang
mluminum %" thick. 80 Psi air pressure, 4 Chm con-
sumgtion, W' NPT air inbel. Lists lor $59.89.

.$37.95

Wa carry @ complete line of alr lools, hoses, gauges
and compressons ol low, kb discount prices, Send to-
diasy b your FREE catadog filked with specials like ihese!

SEND FOR

YOUR FREE
124 page discount

catalog NOW!!!

YouTll be amaced al the produs! selection
wnd price savings you will find in the
Marihern Hydraulles Catalog. Got Il new!




UTILITY TRAILER

FOLDING

UTILITY KIT
TRAILER OVER 1000 Lb.
Hauts sverything from power equipment to antiques. Bad tits all the Capacity!

wuy to the ground for sasy loading of anylhing on wheels or castars.
Opana 1o 4 ool by 8 lool and foids up to 8 compact 573" wide x &'
high & 1" deep. Rolls out of the way snd out of sight in ssconds on
it own casiers. Lists lor 5348.95] (Shipped Iruck freight collect),

WRBRY .o it FTr Y R— ) | [ .- 1]
Black & Decker®

Road ready kit compiete with lendens, approved lighting, wiring and connec-
tor, 48028 demounisbie whesls, coupler sasembly with salety chaln, snd slip-
persprings. 401 48" bed size, overall 514 long ¥ 487" ‘wide, Bh, wi. 125 lbe.

s12842...... WILL SHIP UPS FOR $30 PRE-PAID ... $136.95

UTILITY TRAILER KIT
CONVERSION ATTACHMENTS

29 Plece

Hees High Motorcycle Rails
sﬂfﬂ“ Mk your talked & malareyehe traller with this sim-
Smd pie to mount meotoreycie rail. Fita # 12543 traiber sbove.
- Drill TP T 1 W—— - L ]
BOAT TRAILER KIT
Protessional mirless sprayer designed lor large
pﬂmm}num. saay o use, E:Iun-illr.drl Lrame Blt s.t Boat cradie adaptor fits owr #12542 trailer sbove and

tranaborms it into & bosl traller. Tongue exlension, 2
s padcded V" 'cradies, 2 suppon frames snd noss bar with
High speed twisi drill bits %" to Va'' by Bdths roller. Greal fof aluminum bosts!

Fugged steel ndex for on-the-job comenience. $65 list. R | |- SR, £ T

PS0ee A B1T.95

painta or athar lgukds (no compressor nesded). 1 01
capac.. 2 smps, 120 volts, &' com. hncludes claaning
brush, wiscosity cap, Thexibie nozzie sxiension with
wwirl valve, spare valve set & 7 nazzies. 2 yr, wamanty!

“Fuel Miser”
31 HP TRACTOR

High performance, 31 Hp, “'Fuel Miser'' dissel, aér cooled
2-gylinder, 12T cuble inch angine. 2600 Psi live pdraulics
J-point hitch, 540 PTO shafl, § speed shutile Irensmission
{6 lorwend/B reverse), road resdy Nghis, Tum signals, mear work-
ing Bighl. 12 voll powes sysiem snd comfon seal.

#AOZTS.... Wil ship tor 8500 pre-paid  $3995.00

Swing-Away
Swivel Jack

Pull pin wwivel releass and ek 750
Ib. capacity, 3" IR, Aftaches In
misfrisbia with common hand looks.

Optional Front End Loader HAND
5 fool wide buckel, I 1000 Iba. to & haighl al 83" with
bucks! closed, Includes 2-3pool valve conlrol, Ask salesper HI“ CH

son for details. An excellent attachment for above Irecior,

1000 I cepacity! High car-
bon gears. zinc plaied io

resist rusi. 4.1:1 gear retia.
GAS PTT . Y S 514,98
ot PO AND WINCH TO THE mﬁm
ENGINES Cordless :EEE"H%:::F ~OX", GET YOUR CATALOG TOOAT:
5 HP Horiortsi shan......... $132.95 | Reversible Ap
.................... $187.95 Drill TnAl LEn (l "
10 HP Horz/Gast iron siveve ... $227.95 =
3% P vertcai shan ... .. $99.95 PARTS X

We carry & complete line of hor I mnd wertical shafl

gas engines ranging from J 1o 23 HM Tecumssh, Briggs
& Strafion, Wisconsin Robin and Mohler Combos,

Orives wood screws 3,"x%"! 7.2 voits, 600 Apm. By & gpindie Bet. 2000 b, capacity. 4 bolt circe,
Recharges in 3 hours. Complete wicharger & chuck ey, [l 313 e S on. tapered baar.

................ " “ ingm, lug bolly snd cotier pine................ §285.08
High Spasd Traller Whaais & Tirss ul.:uuq

4B0xf S-Hole...
I.lmlﬂl'l IHH.IILI ] I!Im

Water ‘.
Trallar 5 14" "wide cwnEr ol 35V,
. Pu:lp - Mig Welder (g gy s Soonan T Sele

[ali] 2 B22.00/pr
:::: ;mu: : 1 B4

wishrersal mouniing base for permanent instatistion,
idesl jor ciear waier, chemical fertilizers, hevbicide
traneder, sic. Uses 2" suction, pumps BA400 QFH with
8 20 foot 1, 3 HP Briggs d-cycle engine. §339.85 lisi.

Periect lor lght o medium welding projects. Welds 00/pr
simal, pluminum and stainless steel. 130 voll AC, 80 Hz, 12832 3000 Ibs 7 3 B27.00/pr
single phase output 30 amps, max. 105 B0% duty

cycle a1 23 ampa. Lista for $459.001 lhﬂ“-“li-l-tﬁ!::l....'lﬂm
..5239.00 ’ ' " £

. . W ——

MOBNE.............. 37 bs............... $1T75.85
i

Northern rJ* FREE CATALOG! I

- YES! | want to start saving BIG on all needs for lools,
l'aUhCS 3” pllrllmdmiplﬂrd&m::FHEEﬂlp::rcﬂIhqhdlrh |

PO.Box mn numn-ma Ilirmuntl 5533? I

GHDEH TOLL FREE E———Y

24 Mours a Day 7 Days a Week! | Clty State Zlip {
1-800-533-5545 AL sEnD "“""""._.,,“"‘"""“' e

{in Minnesota Call (612) 894-B310)  APmIL 30th I m" .’ PO Box 1218 |



S NEW HOSE CLAMP

SYI]USBI HUIJH

A GROUND FLOOR | Let America’s 50,000,000 smokers

OPPORTUNITY FOR
MEN AND WOMEN! o H line your pockets with money.

Make h profits [ ¥
s misbrand new § | § el GROUND FLOOR OPPORTUNITY
uct to garages, auto to be the first in your area o own
No experience or capiai and operate a vending route.
needed. Operate from | Placed next to all cigarette machines

home and sal your own

spare or fulk-sme hours,
Owver 32 billion old-style metal clamps, PART OR FULL TIME

worth over $20 billion, need replacing. * ALL CASH BUSINESS
AMAZING PRODUCT — FULLY GUARANTEED & NO SELLING
mmﬁﬁﬁwmmrmmd ULEPM | # NO EXPERIENCE NECESSARY
I Fust, Cor L‘Hﬂ& oF Cu s

ISR ARTIOVES T/ SMes Kster — Wit one hard. « INVESTMENT SECURED BY EQUIPMENT
No special ln;‘; I;T;ulrm Thouﬂﬁdtag { #* NATIOMAL ADVERTISING

icalions and a ready lor ni-use.
m e thar mﬂmﬁm m; s — + FINANCING AVAILABLE CAC

Sand 3985 for our confidential Business Plan and
a giant test assortment of 22 clamps that are worth |
$1050. Use handy coupon below. Call 24 hours for free brochure

ey o I 1-800-722-4773

;Eﬁlﬂr:?jméﬁﬁ”ﬁnd nnnlﬁ::&&umnau In California call (714) 894-1889
Name ! Vendgood Manufacturing Corp., Dept. PM-2
o s 5011 Argosy, #5 « Huntington Beach. CA 92649

City, State, Zip
Canadian Inquiries Welcomed

H M
WIN A JEEP WRANGLER Train at home for one of SN.AP"?ACK‘r
OR $10,000.00 IN CASH i
NEW CAREER SWEEPSTAKES 28 career uppu"uﬂmes
OVER 1.000 BIG PRIZES GET YOUR SPECIALIZED
ASSOCIATE DEGREE IN
BE A BUSINESS OR TECHNOLOGY
OR A CAREER DIPLOMA
LOCKSMITH | | Fioeinscti
W'l g o wawk as @ Locksmith because iF s imoee Now at home in Span bma, Wil o mﬂ
S i el BT | | e e B abT Seses sond | || “THE ROOF RACK TO
e o e o o s o o | | Smploymn apporivnties in ha nec you | [ [ USE WHEN YOU DON'T
Wisat mony venalil v ank? Sendd b Free Boskled m“ _Mﬂl} coupon today and see how easy it WANT A ROOF HACKI'
TRAIN AT HOME— is 1o train af home for & greal new canser of P
EARN EXTRA 515 RIGHT ANAY] advancemant on your present job. [ ] Enapﬁ on in semnds—l_\q need
o hamterot T o el e PO L to use tools, bolt, or drilling.
o e A 2SS intemational e Schools | i
Laitie Falb, N1 7424 ] et P‘BSA?WAIBE‘IS | e No hr'lﬂIS!i' | Sgsunds annti
FOR YOUR FREE CAREER GUIDE AND Plaabe sand e tecki: Ctior Brocbuns arid A vriatin 6 Cumpersome 100KS cOmMmon
T e LAk | S | o Sty st o for the caresr | have chasen. | under- the more costly permanently
No purchase necessary Oniy LS resency 18 years o ENECK OV B ONp o 40 B0 salesman wil vist mounted auto roof racks. Just
B T e use “SNAP RACKS™ when
H] e — EW you need them—snap them off
T T R when you don't.
BUILD YOUR DWN .,m“:mm“m o Keep them handy in car trunk
ROCKET MOTORS! D e o — — your “SNAP RACKS” are
II * 40 POUNDS THRUST! o = Gy s available anytime and
* FIFTY CENTS EACH! | Wt omarton R anywhere when you need them.
*BULD A DOZEN N EveNNG | | | SRR R, S0+ 200 b g
Il m‘“ﬁﬁﬂ:ﬁ-::ﬁ o : ;ﬂ;mm et Contieng & ":-m-m Allow 3 weeks for delivery
- ZE MARKETING
et T TELEFLITE CORPORATION - = (818) 288-7735
1620 Kiching 5. Suneymasc. Gl 52288 ETY STATE DI Suite C
| mowesa; I 501 S. Pomelo Su
- : . - Monterey Park, CA 91754
2 B A Subaidiary of National Education Corporation




SATURDAY MECHANIC

SMOOTH THAT
ROUGH IDLE

T“.hl il bt g .l:'::_-]:.ll".-‘q'.'.in.ll -'\-”—f‘nTJ'{Il”':r — shake the vehicle so hard that other
lems or malfunctions that vou : parts threaten to rattle off. Eventually
can learn to live with, There are  these is a vough idle. Inits most benign - the hydrocarbon-laden  exhaust  will
others, however, that make driving form, & rough idle may be nothing more  roin the catalytic converter and Q.

unpleasant and sometimes lead to more  thana slight vibration and spitting from  sensor,
expensive faillures if ignored. One of  the exhaust. More severe cases may

What's going on?

When an enging idles roughly

it's because ong or more l.'_'.'fill-
ders are running out of se

*\ quence, inefficient]y orare com-

t pletely dead. If the misfire

e
T

i1
i

l'||'.'||':- IIJ' .'Iirll'n.'r' :I“t'. I'.-llli CHn
'.|:-||.'1||_1. rule out internal CREne
4 problems right away. An en-
fne may seem Lo run u]-;;._'l. il

|
5

g

TACH READING 900 RPM A 0
E'

P

!

CYLINDER MO 1

Cylinder balance test can pinpoint
a problem cylinder, Remowve and
ground plug wires sequentially to
see which cylinder lsn't firing. But
be careful and use lnsulated pliers
to avold a very high-voltage
surprise. Rpm won't drop when
youi've found the bad one.
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high rpm even with a misfire because
the increased speed masks the rough-

| ness. Before attempting any diagnosis,

make sure timing and idle speed are
adjusted to spec. Then check to see that
the choke (if any) closes when the en-
gine is cold and opens when the engine
i5 warm.

Engine control em

Most cars produced since 1981 have a
computerized engine control system.
The computer will record trouble codes
when engine operating faults oceur.
Some manufacturers, including Ford
and Chrysler, suggest that the comput-
er system troubleshooting routines
should be performed after conventional
diagnosis. GM instructs its mechanies
to check for computer-system trouble
codes and carry out the indicated diag-
nostic operations prior to conventional

| troubleshooting. You'll find detailed in-

structions for diagnosing GM, Ford and
Chrysler computer systems in past is-

| sues of POPULAR MECHANICS, or your

factory service manual,

The most important thing to remem-
ber in respect to computerized engines
iz that conventional troubleshooting
and computer-system diagnosis are in-
terrelated. In other words, a fault such
as a vacuum leak can be uncovered
through normal diagnostic routines yet

| it might set a trouble code in the com-

puter's memory.

Vacuum leaks

Sometimes a rough idle can be cured
with a visual inspection. This is particu-
larly true if the engine has just been
worked on, as it's easy to leave a hose
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firing order.

To check vacuum hose connections,
find the vacuum hose diagram for your
car, probably in the engine compart-
ment somewhere, frequently on the
Vehicle Emission Control Information
Label. Make sure all hoses are conneet-
ed as indicated on the diagram. Make
sure they fit tightly on their respective
pipes. If not, replace them or, if they're
larger hoses like those usged for power
brakes and are in good condition, se-
cure them with serew-type hose clamps
(Fig. 1). Visually check every hose for
kinks or splitting.

Onee you're sure all the vacuum hos-
es are in good shape and properly con-
nected, have the engine running at idle
and squeeze each hose closed near the
point where it connects to its vacuum
source (Fig. 2).

If the idle smooths out when you
squeeze off the hose, either the hose
itself iz leaking or the component it's
connected to is defective.

| disconnected or mix up the engine's |

When you're certain that the vacuum |

hoses and the components they're at-
tached to are not causing the rough
idle, check the intake manifold gaskets
by spraying nonflammable solvent on
them while the engine is running. If the
idle smooths out, the manifold gaskets
are leaking and vou'll have to remove
the manifold to replace them. While the
intake manifold is off, cheek it for
cracks or w

Check the bolts that hold the earb or
throttle body onto the intake manifold
{Fig. #). These bolts frequently come
lonse and can cause a rough or erratic
idle. Check the carb base or throttle-
body gasket by spraying nonflammable
solvent on it like you did for the intake
manifiold.

Most cars produced sinee 1975 have
exhaust pgas recirculation valves
(EGR). If the valve sticks open at idle
or if an improper hose connection
causes vacuum to be applied to it at
idle, it will make the engine run rough.
To check, warm the engine lully, dis-
connect the vacuum hose to the valve,
and plug the hose. If this clears up the
idle, the hose is improperly connected
or there is a fault in the valve's vacuum
control system.

If disconnecting and plugging the
EGR vacuum supply doesn't elear up
the idle, remove the EGR valve and cut
out a piece of cardboard to the same
gshape as the base of the valve. Cut
holes for the bolts but not for the
valve's ports. Grease both sides of the
cardboard and reattach the valve to the
engine with the cardboard under it,
blocking the exhaust and intake pas-

sages. With the valve's vacuum hose
disconnected and plugged, start the
engine. If the idle is now smooth, the
viilve is defective and must be replaced.
If the idle is still rough, the valve is not
at fault. Unbolt the EGR valve, remove
the cardboard and reinstall the valve
with a new gusket.

ignition wire routing

' and condition

A check of ignition wire routing is next.
Determine the firing order for your
engine and make sure all the plug wires
are connected properly.

The firing order for most engines is
stamped on the intake manifold, or you
should check the shop manual. On late-
model GM engines, it's marked on the
plug wire retaining ring.

Iwoﬁmmmmmm
isolate a sspect component. Use smooth-
Jawed pliers or cover with rag.

On GM and Chrysler V8s, cylinder
Mo, 1 is farthest forward on the left
bank of the engine. Left bank means
the left side as you would see it from the
driver’s position. The other cylinders
on the left bank are 3, 5 and 7. On the
right bank are 2, 4, 6 and 8.

On Ford VB engines, cylinders 1, 2, 3
and 4 are on the right bank; 5, 6, 7Tand 8
are on the left bank. The same two
numbering systems apply to the vari-
ous makers’ Vo engines. Inline 6- and 4-
eylinder engines are simply numbered
fromt to rear.

To check firing order, simply take the
first number in the order, usually 1, and
trace that wire back from the corre- |
sponding sparkplug to the distributor
cap. Then, moving around the distribu-
tor cap in the direction of distributor
rotation, check to see that each wire is
connected to the proper sparkplug. If
you don't know the direction of distrib-
utor rotation, remove the cap and bump
the engine with the starter to see which
way the distributor shaft rotates.

For example, if you were checking
plug wire connections on a Chevy V8,
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you'd find that the firing order is |
1,8,4,3,6,5,72. The rotation is clock-
wise, and No, 1 cylinder is front, left
bank. S0 you'd trace the wire from the
front, left bank evlinder back to the
distributor cap. Then you'd locate the
next wire on the cap in a clockwise
direction and make sure it was attached
to the sparkplug for the No. 8 eylinder,
the last one on the right bank.

As you check, examine each wire for
cracks, hardness or splits. Make sure
that the wires are secarely connected
and that the terminals are free of corro-
sion. Sometimes you can detect bad
wires by watching the engine idle at
night, as you'll see blue sparks where
the current ares to ground. If you're not
sure about the condition of the wires
and if they're several years old, replace
them. For high-voltage ignition, like
GM HEI or Ford EEC IV, use the
same S-mm silicone-jacketed wires that
the car was originally equipped with.

While silicone-jacketed wires are
much more expensive than convention-
al types, they also offer much better
insulation and will last much longer,
The silicone-jacket wires are available
in 7-mm size for conventional ignition |
systems, On cars with computer sys-
tems or radios, make sure you get
carbon-core, TVRES-type wire.

inder balance test
If the visual or computer system tests
don't uncover the cause of the rough
idle, a eylinder balance test can deter-
mine which cylinders are misfiring,

POPULAR MECHANICS ® APRIL 1987

You'll need a tachometer and a pair of
pliers with insulated handles. Remove
the air cleaner and plug the vacuum line
or lines that are joined to it. Connect
the tachometer and unplug the idle
speed control motor, if there is one
(most computerized systems have this).

Then, while watching the tach, pull
the plug wire off the No. 1 eylinder's
gparkplug and hold the wire terminal
next to the cylinder head so0 it can are to
ground. Note how much the engine
speed drops when you remove the wire
(see lead illustration). Continue in the
same way, checking each eylinder for
rpm drop,

If the engine speed doesn't drop on
one or more of the tested eylinders, or if
it drops much less than it did on the
others, the cylinder is probably not
running or it's running very poorly (see
chart, Fig. 5).

If you don't see the spark arc to
ground when the wire of a dead cylin-
der is removed, attach the wire termi-
nal firmly to the end of a serewdriver
and hold it by the insulated handle with
the shaft close to a clean metal ground
while an assistant starts the engine.

For ears with high-energy ignition,
use u spark tester instead of the screw-
driver to prevent shock. Spark testers
are available from GM dealers (ask for
the 8T 125 tester) or from most auto
parts stores.

The wire attaches to one end of the
tester and the other end has a clamp
that you attach to ground before start-
ing the engine. In either case, you

& Connect plug wires according to sequence on distributor cap and intake manifold.

should see spark when the engine is
running. If yvou don't, the wire or the
distributor cap is defective.

Replacing both the cap and wires is
an almost certain cure if you're not
petting spark at one or two wire ends,
but vou can check individual wires with
an ohmmeter if you wish. Connect the

3 Loose carb or throttle-body base bolts can
be a source of vatuum leaks. Chase leaks
with nonflammable spray solvent.

meter leads to each end of the wire,
Resistance should be less than 30,000
ohms for most applications (Fig. 6). If
you're not sure about the condition of a
wire, compare its resistance reading to
a known good wire. Examine the cap
for cracks or corrosion. Replaee it if
vou're not certain of its condition.

If you do see spark but the cylinder
failed the balance test, either the plug
is bad, there's an intake manifold vacu-
um leak that yvou missed, an internal
engine problem is affecting that cylin-
der, or the eylinder is not getting fuel.

Remove the plug for the eylinder in
question. If it really wasn't running and
the cylinder was getting fuel, the plug
should be black and wet. Replace it
with a good plug, start the engine and
repeal Lhe balance test.

Lean misfire
If the plug is ckay and your car is
equipped with port fuel injection, listen
to the injector for the weak cylinder as
the engine idles, Use a stethoscope or a
piece of hose. You should hear the
injector open and close rapidly. Com-
pare its sound to that of the other
injectors. 1f it doesnt open and
close, turn off the engine, unplug the
injector and connect a test light to
the harness connector. Crank the
engine; the light should flash on
and off, If it does, the injector is
bad. Ifit doesn't, there's a problem
in the wiring or in the engine com-
puter system. Hepair as necessary
or repeat the computer system diag-
nostics, If the light does flash, the
injector is probably just dirty. In
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many cases if one injector is dirty, the
others are as well. This may be evi-
denced by numerous cylinders showing
marginal rpm drops on the power bal-
ance test.

Sometimes dirty injectors can be
cleaned by adding a can of injector
cleaner to the fuel tank. One sueh prod-
oet, which seems to be more powerful
than most others, is available through
Chevron filling stations. At about $8 a
can, it is also considerably more expen-
sive than other injector cleaners.

Some manufacturers of port-injected
vehicles recommend the Chevron prod-
uct and supply it through their parts
department. Remember, however,

| that there is always some danger in

uzing any high-powered solvent in that
it could cause deterioration of foel-
system parts on some vehicles. All
ownerg of injected cars, both throttle

body and port, should use fuel that |

includes a detergent.

On carbureted or throttle-body in-
jected cars, it's not likely that one
cylinder could be totally fuel-starved
unless there's an internal engine prob-

lem. However, the engine ean idle |

roughly due to intermittent lean misfire
on all or some eylinders. On VG or V8
engines with dual-plane intake mani-
folds, you may sometimes find the mis-
fire and poor power balance readings on
one bank only. This means that the idle
circuit on the side of the carburetor that
feads that bank or the injectar on that

gide of the throttle body is clogged, or |

misadjusted.

Checking the valve train

If a valve for a particular cylinder
doesn't open or close, the eylinder won't
run. To check valve-train parts, re-
move the valve cover on the side of the
engine with the dead cylinder. Check
the two pushrods, rocker arms and
valve springs for that eylinder. Look

| for bent pushrods, broken rockers, bro-
ken valve springs, misadjusted rockers
or—aon engines with ball-and-socket

rockers like the Chevy V8—a rocker |

stud may have pulled out of the head. A
stuck valve is fairly common on engines
that have been in storage for a consid-
erable amount of time.

If you find a broken spring, you can
pressurize the cylinder with a spark-
plug hole air-hose adapter and an air
compressor. This will prevent the valve
from falling into the engine when the
spring iz removed.

Then use one of the widely available
“on enging” valve-spring compressors
to remove the spring and replace it with
g new one. You may need to hold the
engine in position with a wrench on the
front pulley when you pressurize the
eylinder.

A stuck valve can nsually be freed up
by squirting penetrating oil on the
guide and then pushing on the valve.
Sometimes a few taps with a plastic or
brass mallet, square on the end of the
valve stem, may be necessary to loosen
the stuck valve,

Bent pushrods are easy to replace on
most engines. If the pushrod is dam-
aged, check the rocker arm carefully for
galling or burrs, and shine a flashlight
down into the camshaft valley to make
sure the lifter i secure and hasn't
hopped out of its bore,

If you don't see any signs of valve-
train damage, rotate the engine with a
wrench on the front pulley and watch
bath valves for the offending cylinder to
make sure they open and close. I one or
both don't open, either the camshaft
has been worn flat, the rocker arm
adjustment is backed off, or—with ball-
and-zocket rockers like those on a
Chevy VB—the stud may have pulled
| out. If the stud has pulled part way out,
| remove it by removing the rocker arm

and stacking washers on the stud until
you have just enough

5 Cyfinders should show simllar rpm drop when wires are off.
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Daon't start the engine
for at least 24 hours.

& Check the resistance of the sparkpiug
wires with an chmmeter. Resistance should
be no more than 30 Kohms.

If the camshaft is flat, you're in for a
major repair job. Consult your shop
manual for instruetions on removing
and replacing the cam. You can be sure
that you'll have to remove the radiator
and grill. And remember, all those
metal filings from the old cam are in the
engine., You might end up spinning a
bearing or wiping out the new eam. A

| complete engine rebuild is best. If you

EHEIHE“I::EH iI!'LE.II:EHII':? room to screw on the
PLUG nut. Then run the
CYLINDER ON OFF CONCLUSION nut down, raising the
1 800 825 OK gtud. If vou get to
the end of the stud’s
2 900 835 OK
. o e o threads before it's
out of the head, add
RUNNING more washers. In-
4 800 B40 oK stall a new stud using
900 880 VERY an anaerobic stud
WEAK and bearing retainer
compound.
8 800 830 OK Put a nut on the
¥ 800 B20 oK end of the stud and |

don't want to go that far, at least pull
the vil pan and clean it. Then flush the
engine’s valley with solvent before in-
stalling the new cam. While you've got
the pan off, vou ought to have a look at
the bearings and oil pump.

Other internal problems

If the valve train checks out okay, the
cause of the misfire is probably a com-
pression leak, either a bad head gasket,
a burned valve or extremely bad rings.
Check compression with a compression
gauge and compare it to other cylin-
ders, If down more than 30 percent, it
could cause a rough idle.

Pressurize the cylinder with a spark-
plug hole air-hose adapter and a com-
pressor. Then listen for the air leak, If
the culprit is an exhaust valve, you'll
hear it in the exhaust pipe. If it's an
intake valve, you'll hear air rushing out
the throttle. ITit': the rings or a broken
piston, you should hear air through the
oil filler hole. You'll hear at least some
sound of air rushing in all these places;
you have to compare them to see which
is the real source. A bad head gasket
will usually produce air bubbles in the
cooling system. Remove the thermo-
stat housing to check for them,

For specific information on giving
your car a valve job, see Saturday

| Mechanic in the March ‘87 issue of
i PoPULAR MECHANICS (page 145). PM
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Be a Better )
Gardener Eﬁiﬁw

Try It For 3 Weeks — On Us!,

Tired of pulling

starter cords?

Start your power

with SPIN START. .. and JEais ; .
starter cord pulling forever! Using is believing. Try this _
Tha SPIN START system anables tough, lightweigh gar-

den chipper in
your own yard and
parden for 3 weaks
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mowara, llilers, alc. to be started
elecirically with a 358" drill and
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AUTOMOBILE e e L e <
TUNE-UP

VIDEO

TAPES

You don't need prior experience to tune
your car like a pro; just a few basic tools
(we'll 1ell you which ones) and the In-Tune
Video Manual whose master mechanic
will take you through a complete lune-up.
step-by-step. You'll leam — and see —
everything you need 10 know from liming
o wheel bearing adjustiment in 60 crystal
clear minutes of video instruction.
THERE'S AN IN-TUNE VIDEQ MANUAL FOR:
v Al Romes F'Dml:l'l G110, Gdd

« [Py 1R, 306 Gyl ey
~;§;r.m: 210, 240, 80, -'qu.pl: nedeis Sugea Cadean

+ Honds Aooond . 'Fl.u.hl Duaium
- Jquar 8 Gy = Wohea, 3

+ Wikt 2k, T -|:|u1|;

+ Meeracrs £50 (6 Cyil Diesal

IN-TUNE VIDEO
MANUAL  owmy $2495

(+$2.50 shipping) Extra stain remuuing power wllere you need it most.
TO ORDER CALL TOLL FREE (@ Removes rust from workshop You'll find dozens of 2UD ZONES in the
1-800-423-4551 ex. 502 tools workshop, tool shed, garage and around
: : ) k
(24 hours & day, 7 A wesk) VISAMaster @ Dxidation marks from alumi- L:ZTJ:;E Eﬂﬁ:ﬁ;; r'::; :f:ﬁ;ﬁ:}ﬁé
Card accepied. NYS Rasidents add sales tax num bike paris. | o :
Money back guaranieed | basins and toilet bowls, Its unique formala
ney 9 @ Aust from metal patio furniture. | liquefies and dissolves tough stans so they
peven alles —_ fimse Fway. _
‘mﬁi_} @ s:zﬂ?é:ﬂm Wby 4 i Zud works where ordinary cleansers
dil.
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Crisp Black & White TV!
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Woodworkers’ Mar

Another breakthrough tool
only from Garrett Wade. A
As the industry innovator we don’t let sawdust grow under our Cut

feer. Years ago we introduced a whole new kind of catalog char went
on to pioneer INCA Machinery, Chamfering Planes, Horizoneal Wey
Grinders, and countless other breakthrough maols. And our 1987,
212-page Caralog is no exception. It’s new from start to finishing,

Ir has dozens of new woodworking hand wals, machines,
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specificarions, reluble descriptions, all divided into easy-ro-find,
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On choosing the right tool. On sharpening, clamping, finishing
and more.
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toal your workshop needs.
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New: Yk Sterte Hericewes (313 ) ROT-J757

( SQUARE DRIVE SCREWS ™ SHELVES — N VY —

- -
Furniture Restoration et Orice You Try Them SASH WINDOWS
e You WonT Want lo Lise Anything Ese :
DAYLIGHT FOR YOUR INDOOR PLANTS!

IBI'E MﬂnEE in small B“siﬂﬁ!l SCam-Oul™ s & !’hiﬁn ol the Pasi SHELF SPACE FOR ANYTHING!
- * Heal Traated lor Siemgin T INSTALLS AND AOVES

Siripping« Repairing % Refimshing * Thiesd Optimized lor Hokling Fowar

Mirror Resiloering & Veneering Hesvy Outy Plasss %@
Sisagn Bns
I Earn 5200-51000 a d-li‘j'll SECIAL: 100 sach o tha -

|Hmlﬂg BlIAS, pll.nll- a hax
driver bit and hand drivar. | 17 U8 UPS Shigping)

Al home or in shop & Spare fime, Tl

fime 4 Men or women &« Complete Sam Langth iﬂ'?l:: i‘-;:
rmr:im'ﬂ'f- i:ﬂ l'.i-'i‘l:l"ﬂ:‘ﬁlit‘ NeCessary B8 3 1, . N4 1, 11 140 Soisd ia s
&« Nimple, fasi, safe. fun, BT AR AR S N iy e

FREE_CATALOG Et o o s 12 o S 2 | | AN

Hinsnsl Winthw lisml jmeie @ Fae e Cwr E e
bperad S0 00 Bur pamdigle & Paisitlang fo ¥ " e e iy f

MINUTEMAN, INC., Dept. 13 e MCFEELY mhé'tinte: 3

115 N. Monroe 5., Waterloo, W1 53584 F.O. Bax 3 - 43 Cabell B = Lynchburg, Va. 24505 ACTCO., Depl, PMT 131921 ESWORTHY RAOAD
] 1-B04-848-2729 + In Va 14800.-542-2022 GEAMANTOWN, MD. 20874
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. it |}

Flatten your stomach
in just minutes a day!

=== MAIL NO RISK COUPON TODAY i iy
Y * ﬂllwnlbﬂl-nhlmnnmrmmnn Paoase
o, thin guisy littls machine speeds you lrom at o find 1 sond ma ___ Gud Bustemn cherai rad i |
Glut Bunies s spaciically designad 1o firm and Aathen the MHWNM-IFFHHM‘EIMIH
shipping & handing .

siomach s nothing else can. Get back that fia slomach |

you had m high school
This extraordinary axerciser ema ondinary sil-ups inko
tumamy lighfening power streiches. Gals, Gl Buster is o0

fough on tumemess you guickiy gel in periect shaps Tor snug '

jmans. knits and swsm suits. Guys can irede fose bulging
Ballis for Sixy, SEASUOUS MUusE e—

Durable. no-nonsenss constructon makes Gul Busier
M only slomach aasrciser you'll aver nead. Pop it in your
sulicase lor imming when you itavel Lise 0 while you
waich TV, at the office—anywhera—anyme you hive &
low minuis o spare

Fongel sboul gyma, assponsive rowing machnes and
ERBTCISES yOu don’l need. N your siomach is the problam,
Gl Busier in your afwer

WO RISK GUARANTEE

Do’y satthe Sor mrvyihing but e original Gul Busier. You
riak nothing whisn you order ¥ ou must see & Nlal- a8 -8-pan-
ook siomach or return |1 within 30 days for & full mdund of
your purchise prce

Go ahasd Gut Busters, order ioday to gal your slomach
Aal and ksep it like tht!

ORDER TOLL FREE

Crndit card cuslomens don wll sy lofger 1o gel a Aat
stomach. Cail wll ires today. 1-800-255-4331. Ask fod
operaion 1811

={98T Fitreess Ouesd, inc

m secloming an extra §1 lor special handieg and prnting e
| weamt “ALSH" an the front of my snveiops
CHECK OFFER DESIRED:
.. only §19.95 « §2.00 possge
muﬂummmm
O 7 Gul Busheey ... L orly B34 90 + BADD posmge
-mmn-nn—mmm:m
5 sand §5 ahipging & handiing par und and sliow 8 o @
i fof dibviey] (Canadan Peiodants Maass send 12008
£3 shipping & Faindlng 1o 56 Bemeadests fd |, Und 8 Bramp-
Onaaric LEWIMA]
YU EAY PAY N ONE OF TWD WAYS:
Gash, check or komney Order (Mske checks payabis o
it Buiter)
Charge my: O MasierCava O] ¥isn Exp Daw

1ﬂ | Chut Bursier ,

415

FO D0

cound Mo

|

|

|

|

|

|

|

I 8. CHARGE IT] By Toll Fres Phons:
: 1-800. P8540 ak bor opawior 1811
|

|

|

|

I

|

o plwarse plFi:-hll;fl

g
Gut Busier » Dapl. H-1811
000 Nallonal Blvd, Caniom, Ohic 44750

| O EXTRA RLSH SERVICE: 'm i & hurry l

(L] Hrrﬂﬁvﬁllliwﬂ'l Ship, hand: $9.50 ea.

BEHGHTOP DISO AND BEL'I' SANDER

Powerful Workhorsa! Due to a
manuiacturer's overstock, you can
put this rugged Sander to work for
you al a price BELOW dealer costl

Don't Just Sand, Power Sand!

Usa the disc wheel with 6" diameter

adhesive sandpaper. Or, the stan-

dard sanding belt to quickly smooth-

sand surfaces, shape curves, re-

move jagged edges.

® Converts from Horizontal to
Vertical Sanding Position for
Work Ease.

#® Rugged 1/3-hp., 115V Blectric

Limited mm Maotor i to 1720 1

i " iPﬁman:nl:ng,bud&rgmﬂuﬂngm
$ # Sturdy Steel and Cast lron ]

mir. st . .. $129.00 $79 2 Shucy el and Cas o ooy

Liguidation Frinil'l: ....... Sandpaper Included, 11" H x

19" W x 15" D W 46 lba.

|_Toll-Free: 1-800-328-0609

&EIIDTG' Hem H-2311

C.0.M.B. Direct Carp.

1405 Menbum Lane N/ Minnsapolis, MN 55441-2484

Band __ Désc wnd Ball Sendania) Nerm H-231 1. 5455001 ad

§70 sach, plua $9.50 each for ship, handling. {Mirnesots

resicents add 5% salow . Samy, no C.0.D. ordens)

O My check or money ordar is enciossd. (Mo delays in
procasaing orders paid by check)

MDWIUW,DWDME'

COMBIC OMB|C OME|C OMBIC OMS

184

= =
oy phone, M b @ day, T daps 5 wesi

e L T Ty e g ————

PLEASE PRINT CLEARLY
Fdome
Addmas
ity
S

Prone.—1 |

Sign Hera

Saies oulseie the 48 conbiguous ahe are subject i
spetial cordiions. Plesss call oo svile o nguine

il

Take a look back with...

Implement

& Tractor

Reflectons on 00 Koars
off Faren Equgprment

Edited by Robert K. Mills
1f you are a history or farming enthusiast,
you will charish this deeply ressarched
book, compiled from the pages of IM-
PLEMENT & TRACTOR MAGAZINE.
It brings stories, sditorials and sdver-
tisemenis from the 1800%. beginning
with Cyrus MeCormick's reaper in 1831....
1620's when farm squipment was af-
fecied by the Wall Street crash..io the
“Dust Bowl™ in the 30°...the war era...and
more alive today!
Includes over B0 rare color photographs,
plus 400 black and white photos and il-
lustrations.
A limited number of these hardbound col-
Iectors’ iterns are available, so order
yours TODAY!
5"x11"%, hardbound
S pages  QOnply=- $35.00

o N .-

“The bible on the history
of farm equipment!”

0 RUSH ME my copy of
IMPLEMENT & TRACTOR:
Raflections on 100 Years of Farm
Equipment, [or only $38.50 (includes
$1.50 postage and handling). Plus, sdd
appropriate sales tax,

[0 CheckiMoney Order Enclossd
1 Bill my Charge Card
O Visa 0O Mastercard

Card # - S—
Exp Date ___ —
Signatura _ —
Mame

Addrans

Chty

State Zip -

Mail to:
SINTERTEC
PUBLISHING CORPORATION

P.0. Bax 12001,

Ovarland Park, K5 86212

PM4 For faster service call 1-813-AR6-4 664
. SORRY, NO COLLECT CALLS &
1 5 T 0 0 fF 7 Fr 0 F 012
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ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rare: $7.00 par word payabla in advance each insertion. Minimum insertion ten words.
Baold face capitalized words—#$1.00 per word additional {First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—3$45.00.

The next available issue o place an advertisernent in America's No. 1 Classified Section is JUNE. The closing is APRIL 3rd.
Send reminance payable and order to Popular Mechanics, Classified Department, 224 Waest 57th Streat, New York, New York 10018.
Please indicate Heading under which ad is to appear. As a consumer service and in cooparation with owr mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses.
Advertisars using P.0. Box number must furnish complete name and strept address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request

if your ad does not state clearly what is being offered.

PLEASE MOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

1001 Things Fres. Guaranieed. Send 200 to. Books,
Dept. 34, 6089 Kathie C1. Ellsnwood, GA 30048

HEW BOOK-HOW TO Fix Your Central AC and Heal,
Fetired Pro Feveals Easy Steps. Includes Haal Pumps,
Guaraniesd, FREE DETAILS, SASE. HVAC Sales, 4101
Hegssmer. Suite 103, Motasie. La TOOO2

PUBLISH Your Book! Jomn our successful authars. All
subjects invited. Publicity, adwertising, beautiful books.
Send for factdiled booklet and fres manuscnpl repos.
Carinon Press, Depl. PM, 11 West 32 Sireal. Meéw York 10001

r

POPULAR MECHAMNICS “PLANS AMD IDEAS™ CATA-

LOG #1700 — Hundreds of ideas on workshop projects,
plares for shap tools, Storage houses, boats, furniture, loys —
jusl abowt everyiheng! Send $1.50 ;. POPULAR
MECHANICS P.O. BOX 1014, RADIO CITY STA., NEW
YORK, N.Y. 10101

INTERESTED BN POLITICS: dismayed with Reagan Poll-
cigs? Freel Progressies Pragmatst, 3214 Tibbeth, Brone, NY
1463,

DHSCOVER proven horms, hobby, shop plans. Catakog $1
Suntheift, AT#T. Box 5818, Tucson, Arizana B5747

WRITERS! Lawrence Block's books, SEMEMArs
Details lree WFYL 3750-F Estero, F1. Myars Beach, FL
3|\,

NOWHE Four new bopks!!! Can Lierally tum your lite
around’!! Free brochure BEE-GEE Industries, Bax 13008,
Wichita, KS 87213-00048

8,000,000 peopds read Popular Mochanies Magazing svery
maonth. By placing your ad hene, for £7.00 a word, zip-code
irma, you Gan gat them o subscribe 10 your maganine! Send
your ad plus check or money ordar 10: Popular Mechanics
Classified, 224 W. 5Tih 51, New Yook, NY 10013

CATALOGS

RADIATORS and heater cores. Wholesale prices. Radiator
Exprass (805) 438-5565.

I3 IT True You Can Buy Jeeps tor $44 through the US
government? Get the lacts today! Call 1-212-742-1142 Ext
7133

SPRING CARLISLE "87, April 30 - May 3. Carlisla Pannayh
wvania Falrgrounds, 7500 exhibitor spaces filed with coars +
paris for sale. The Flaa Marketeers, 1000 Bryn Mavwr Road,
Carksle, PA 170131588, Phone (T17) 243-TB55

FREE AUTOMOBILE SECURITY CATALDG: Largost se-
{ectvon avaslaide. Do-H-Yoursel?. Pagers. alanms, hoodlocke,
glass detectors, Allow 4 weeks. Immedisie Delivery. Send
$1.00. Automotive Secunty Equipment. Dept. 2, PO, Box
382, Plamview, New York 11803

VAPOR Carburetar Trples MPG. Free information. HEA,
R2 FV, Bowling Grean, MO B3334

CAUTION! 6.9 Litre Ford Diesal Osners Buyers Save
Money. Wiite: Dwadne's. 1301 NW Linden, Ankeny, b 50021

IDEAS-Mew Report Revests How Thought Discipline Can
Change Your Lite and Make You Rich. Send $5.00 to: Ralph
L. Curtie. RA#1, Milarion, Mew Brunswick, Canada. EOC
1R0. Dept 14

EXCITING FLEA MARKET DIRECTORY. Mation's Finast
Guide, Swap Mests, Trade Days. What, Where, Whaen $6.25.
ALE Industriss, 525PM Sa. 17th 5t Belleville, IL 62223,

FREE Gih Catabogua Top Quakty Guarantesd. Davann
Producis, PO. Box 3368(A). Charlotistown, PEL. Canada
C1A BWS

WE DRIVE our wahichs 125,000 miles plus wilhout major
repairs. “How Ta” instruction manual $4.9% FPM, PO Bos
1566, Harwey. LA TODS0.

BUY KMIVES, CUTLERY ITEMS at wholesale Save up io
6%, Huge Selection, Satistaction Guarantesd, Fast Serace
Catalsg 5200 Firsl Class. Smoky Moerisin Knite Wirks,
Box T14PM, Seviervilla, TN 37862,

COMPLETE GINDE TO SELF-EMPLOYMENT. LEGIT-
MATE B | FREE Detaits! Wribe - Pal, Bax TDBPM,
Highland, NY 12528

HUNTEREX, BOX 12622, WINSTON-SALEM, NC 27117

1852 MG CARSKITS, new replicas. SAVE THOUSANDS!
Litarature $2 85 Maunce Bower, Roubesd, Flowd, VA 24091

SUPER Mieage Carburetors! Do Thay Wark? FREE DE-
TAILE. TDC, Dept. 4874, 304 San Maguel, 5t Chadas, MO
63303

VIDEC: ENGINE REBULLDING Small bioth Chrrrolet dis-
bty nd compleds rebuilding. View 103 minutes of step

POSITIVE appraachis: How 1 get & Ralse of Pramotion.
£200. Domchue, 1368 GBI Sirest. Brookkm, Meaw York
11218,

ATTENTION COMSUMERS! Hawe a complaint® Mail
Fraud; Defective marchandisa: Auto; Contractor: Insurance.
‘Whateves! §1-page “Consumar's Resource Guidebook ' tells
HOW A& WHERE to complain for mosi alf situations. GET
REBLULTE! Send 5595 Meuschaker Merchandising, Depl
0014, PO, Bax 515 Hawley, PA 18428 Money Back
uaranbee.

BLACKJACK Mew Sirategy Booklet 35 00: Andarson, Box
B8, Levilown, NY 11758

YOU May Hawve A FORTUNE IN TREES, And Dan't Kincw It
$4,000 paid for one oak irea, §7,000-paulowmia, $10,000-
walnut. elc. Learn identihying venadr, grading, figure board
feet in seconds, tax woiteofts & mose, Send $5.95 for Log
Buyer's Kil b Finley Lumber & Loggang, P.O. Box 388, Bryn
Marwr. FA 18010

BIMPLIFFED basic aigabra. Princaples sxplamned with fan-
tastic clarity. Paperback $10.55. Mariin Books, PO Box
48502, Algood, Tenn. 385

AT LAST Powsrful formula for financial success. Aush
£3.00. LPH, 5940 E. B4th Ave | Commence City, Colo. 80022

ACCUMULATE financial assets—attective. low rek strate:
gy. Plus Frea guide lo Tax Asorm 5895 to: Financial
Futures, Box 3057, Hulchinson, K5 67504

LEATHERCRAFT CATALOG, 100 pages. Largeal selec-
ticn svlilable of genuing leathers, tools, kits, books, Sup-
plies. Upholstery, idilty laathers. garment lsabhvars. suedes,
exntics. Belt, wallel, moccasin kits and more! Send §1.00
pstg'hdlg to: Tandy Leather Comgany, P.O. Box 2934, Dept
PRACAAT, Fort Worth, TX 6113

by siep ingtructions and procedures. Call free 1-800-345-
4336, Viga & Mastercard accopied or mail $37.00 + £2.00
handling 10. Videosmith, PO, Box 19156, Chayenng, WY
B2003

HEW: The ChoNo Cleans your Windshisld with Hot Waber,
Fres information. Aoka, P.O. Box 203, Carlisle, PA 17013

HEATING, COOLMG, EQUIPMENT. PARTS, CATALDG,
Al makies. Plus thousands of Mems for indusiny, home, £3.50
Refundable. Sowce Distributors, P.O. Box BE1, Arfington

Haighs, (1. 60008

CLOCKMAKING suppiies Dresnel Tools. Calalog $1.00
(refundable). Craftatar. Tombean, TX 75480-0778,

PORTER'S FREE PHOTOMVIDED CATALOG
BEST iN THE NDUSTRY
OVER 4,000 products - Brand names, many unique and
umiigial ilems. discownt prces and Fast senvios. For your
Frea copy write: Porter's Gamera Store, Inc., Bax 628, Dept.
P8, Cadar Falls, lowa 50613 or phone: 1-800-553-2001.

FIBERGLASS ioolng catalog. build repair your pars
professionally. Tom's, Post Oflice Box 316, Wickolf, New
Jersey O7481

HARDWOOD SWINGS, HAMMOCKS, CHAIRS Catalog
32.00. Arlene’s, Box T804, Puyallup, WA 98373

GADGETS and GIEMOS, order your calalog today! Send
$1.00 1o: Hi-Tech Electronics, Box 1858, Hialeah, FL 33011

LEATHERCRAFT Supplies, ools, kis. Catakag $1.00 (Re-
fumdable ) Crafier, Tombesn, TX 754800778,

PROTECT youwrsel! from mail fravd, Guarsnised. Send
$6.00 1o: Winn Publishing, 705 Harrison Driva, Richmand,
CA 34806

CATALOG OF CATALOGS Provides Information on Fand.
iy thbusands of itema. Send £5.00 To: E. Kedlander, Room
1, HE, 127, Karthaus, PA 16845

BAVE FUEL up to 15%. Guaranieed. Free details, write:
Lacours Markating, SRE Box 7242 Palmer, AK SE45

HOW TO PROTECT YOUR CAR AGAINST RUST simple
effective mathods 5300, Aust, PO, Box 368, Kingwood, WY
28537

SLICH 5011 £5.00 OFF "BIG" ADVERTISEMENT PRICES;
$38.95 POST PD.IN information, ; S008 refundabia,
AUTO-CYCLE HELP.S., Box 517, Timnath, Colorado BOS4T

TIPS fo cleaning and Protectng Your Auto. $2.00. P.O.
Baox 1288, Irma, 5.6 29063

HOW To Deal With Your Suio Dealership's Service Depart-
mideid. Thia Fantistic Book Saves You Teme. Money And
Aggravalion £495 Poalpaid. Forum Publications, 4818
Dralores, Uinson City, Califl. 94507

PICK UP, VAN, RV OWNERS: MNaver raach again! Unigue,
e palent pending DOOR LOCK WAND spans cab Intesior,
locks'opend conventional and anti thelt bullons with a
simple twist! $8.95 plus §1.50 PAH Guaraniesd. Modern
Caoncigls Indusiries, Box 48008, Sparks, NY BD432-4800

HOW TO MAKE MINOR AUTDRODY REPAIRS, Fix
Scratches, Dents, Rustouts, step by step fully |ustrated
bk, Mad 5495 Autobody Linlimited, P.0. Box 442, E.
Grmnd Forks, MM 5672 1-0442
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AUTO SUPPLIES & EQUIFMENT

ALTERMATOR Genaralor Rebuliding Book Prica
Hedelund Enginaerning, Box 26004, Las Vagas, WY BS13

PARTS: Army Jeep and truck pars Spara Parls &
Equipment Co.. P.O. Box 751, Lexinglon, Kentucky 40587
o751

CORVAIR PARTS-Giant 400 page catalog reshad 3400
Clark’s CORVAIR Parts. Inc.. At 2, Shalburme, MA D1370.
{413) B25-87TE.

AUTOMOTIVE air conditioning pans demcount prices:
Catalag $2.00. Aulg Air Supply, 186 Plackd Heights. Seguin,
Texss TA155

MOTALOY ring valve |ob while driving. Guarsnieed.
$1000. two 518.00. Postpaid. Andris, Box 34081 San
Framcisco, CA 84134, Dept A

MICRON Ring Valve Job Guararteed While Driving 58,55,
Twa §15.00 Postpaid HARVED, 1492 West Alameda Avanue.
Denwver, Colorado 80223

ENGINE OVERHMAUL KITS: WHOLESALE CATALOG
5200 E5G, Depl. PM. Box 13053, Lansing, M 43501

AUTO Book Canier Stocks 2000+ Titkas. Repasr, Owner's
Manuala. All Mahkes 1920-85. ABC. 48PW Applaton, Auburn,
A 01507, Ph: 81 T-832-3081 MIC Visa

PARTS: Jobbers. Engine Rebuikders, Autgmatic Trans-
miszaon Shops, Buy Rebulding Kas Below Wholesak. For-
magn and Domestic. Catalogue 53.00. Rebullders Wholesala
Warshouse, Box 125, Clitfsste Park, NLJ. 070D

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO-KARTS laciory dergcl. from 33995 to 5233.95 com-
plete catalog $1.00 Schmiedar, P.O. Box 142, Springtown,
PA 180Et

GO KARTS, Mmabikes, Aty 5. Kits, Pars, Engines. Lowest
Prices. Largest Sedecton 72 Page Catslog $3.00
Asfundabde. Kart World, Dapt - C. 1488 Mentor Ave.,
Painesville, Ohio 44077

MOTORITE BICYCLE with lawnmower engine. Padaks
remain usuabbe. Plans $10.00. Elkafson Enginesnmg. 112365
Eibal Cricle. Chaska, MM 55316

AVIATION, HANG GLIDING

DESIGH-Buld Aurplands, Hang Gliders Simplehad pulsl-
caliong brochure 25& MoCoy Awcralt, Suite 243, Box J,
Manhattan Baach, CA S0266

“LESS EXPEMSIVE FLYING FOR & RECREATIONAL P
LOT" Send for information. Fisher Aviation. A13 Box 552,
Marthaswille, MO E3357

SHOWMOBLLE ENGINES Mew Two Cylinder J86CC Com-
phebe Elsciric Siarer, Carbunetor, Manuals Only 5750 Shap-
pemg 520. Many Applications. Hydeotech, Box 14444, Long
Baach, Calrl, 50803, 213-224-6094

TAT PILOTS EYE VIEW VIDED. Takeoits, landings, fram
74T cockpi. 20 manudes. Classic music. VHSBETA §24.85
to° Hawves Productions, 100-48 104 Streed. Ozone Park. WY
11417

AIRBOATS-Howvercradt. Plans. Kis. Enginas, Alrdrwes,
Propeilers. Accessonas. Catakog §3.00. Sporscraft, Box PM,
Mesker, 0% 74855

HOVERCRAFT

HOVERCRAFT Plans All Sizes Catalog $1.000 Uninarsal
Hovercraf, Box 281, Coroova, [Binois 61242

AERD-CAR Amaring Hovercraft buill sasaly with ordinary
ftools. Lawnmowss enging power, Carries oné man plus
Hovers, Mies forward, backward, Sideways over lendisnow-
’wler. Cormplete consirucon plans and brochure. $10.35
Aaro-Frojects, Box S118PM, Clnion, New Jersey DBS09.

TV & VIDEOQ EQUIPMENT
NOTICE: USE OF CERTAIM ITEMS IN THIS
CLASSIFICATION REQUNRES STATION
ALUTHORIZATION.

BATELLITE TV SYSTEMS. Mame brand systems and
componants at discoun prices. Install yoursal! and save!
Frew information. Satallite Discount Marchandisers, 2500 T-
Anchor Blvd, Amarilke, TX 79104 1-600-237-8969. Texas
BOG-372-1401.

HOVERCAAFT PLANS & PUBLICATIONS Catatog, 51.00.
Lansing Aero-Marina, PO Box 27655, Lansing, Mschigan
48509

YW HOVERCRAFT Informalen 310, Plans £25 Mecteric,
Box 2438, Melbowrna, Auslralia, 3001

BARTLETT Flying Saucer Ultra-Light Hovercradt Featursd
In Documentasy Fllm, “Force Beyond.” Powead By Orodi-
nary Lawn Mowes Engine. Completa Flans $10.00 Info-Pak
51.00 Send To: Havts Bartlatt, P.O. Box 1560, Sitverdale, WA
98383

ADVANCED Uitralight ACV. Unigue Perlormer Infopack
$8.00, Cartdfied Check'MO. ULH, Box 478, Carlaton Placa,
Ontarse., Canada K7C 3PS

CBS, RADIO & HAM EQUIPMENT

POLICE Scanners. Bearcal, Regency. HPR. Box 18224,
Danvar, SO BOHS

CABLE TV Conwerters, quality merchandise, we shig
GO0, low prices. Send 52.00 for catalog Cabletronics
Uiniimited, F.0. Box 256FM, 5. Weymouth, MA X150, (517}
B43-5191

VIDEDQ MOVIES! Glani calalog-directory 5500 (refund
abte}. Towaer Dunkirk, MD 207540213

CABLE TV converters and equipment. High guality. Low
prices. One year warranty. Galaxy Enterprsas. P.O. Box
B474, Great Falks, MT. 58406 Or call (406) 761-7181,

3D VIDED MOWIE, New Method Specity VHS or BETA
£2500 Robert Coburn, 18 Ridge Road, Cromwell, CT D416

CABLE TV CONVERTERS. Scientilic Atlanta, Jarrald, Oak,
Zenih, Hamiin. Mary cihers. “New™ VIDED HOPPER “Tha
Copy Kiler . Visa, MC & Amax Accepiad. Toll Free 1-800-
B26-THZA, BAB Inc., 10517 Upton Gircle, Bloammgion. Mn.
55431

ELECTROMICS FOR SECURITY, COUNTERSURVEIL-
LANCE AND PERSOMAL PROTECTION. CATALOG 51.
HUNTEREX, BOX 12822, WINSTON-SALEM, NC 27117

HIGHT VISION SCOPEE. Recondiionsd Mililary units.
Bath Stafighlt (Passswes) and Infraned (Acthes). Catalogs
£4.00. STAND Companents, P.0. Box 8374, San Bernarding,
CA 82412, (T14) BE3-2T28

“BUGS"- Minuure Transmitbers. Guasanbeed Police-
Quality. Two Mile Range Catalog 52 Cudwell Box 34,
Salvisa, Kentucky S0372-0004

CAMPERS & TRAILERS—KITS, PLANS

BURLD YDOUR OWNM - Trawel Tradler - Fitth ‘Wheater -
Maotorhome - Carmgsr - Pickug Cover - Plans - Patiemns - Kits -
Catsiop 51 - Glen-L B8, 8152PW Aosecrans, Box 1804,
Bipfifiowns, CA B07086

BULD PCHUP CAMPER for Alaska Yukon. elc, lravel
Sand SASE for info. Camper, Box 10052, Cadar Rapids, 1A
Sad0e

BOATS, OUTEOQARDS, TRAILERS, &
KITS

EARM $30-343 FER HOUR!

WITH only & BASIC knowledge of eleclronics, YOU can
starl your own PROFITABLE fullpar time MOBILE TV
AREPAIR BUSINESS. Write: Dowdell TV, P.O. Box BOST.
Temple Hills, MD 20748

LAB EXPERIMENTOR MULTHWOLTAGE REGULATED
POWER SUPPLY printed circult board only. Can hold 3
Fiumd-1 Vanable Possivee and 3 Fiued-1 Varable Negative 1
Amp Regulators. Model PSAECC §29.95. PEPPERKIT TOO,
G2T-10th Strest, Sparks. Mevada A54751.0811

MEMEATURE Electronmics hke James Bond. Catalog £2.000
F & P Entarprises, FOB 51272, Palo Alo, Calll. 34303

COMPUTERS & SOFTWARE

FREE Programs!' |IBMpc's'SpplesCommodores THS-4A
AdpmTRSED's. EZRAEZRMA, Bow SFZIMAP. San Diego.
9M0&.

THSMA SoltwareHardware bargains. Hand 1o fnd itoms
Huge selecison. Fast Service. Fres Catalog. Dynamic, Boa
680, Hickavilla, MY 11801

BOAT KITS - PLANS - PATTERMS - 250 Designs - 8 70 -
Piywood - Fiberglass - Siesl - POWERBOATS - Gruigers -
Housabaats - Hydreplones - Runabouls - Duckbasls - Ca-
noas - Kayaks - Dories - Prams - Sallboats - Daysailers -
Trailersailars - Multibulls - SUIPPLIES - Epoxies - Pobyasbars -
Clath - Foam - CATALOG 53.00 {Airmail $5.004-(Book Ama-
teur Boatbuilding, 56.00). CLARKCRAFT, 16-P Aguafane,
Tonawanda, NY 14150

EVINRUDES - NEW 1985 BARGAING - TOP BRANDS , ..
all sizes .. E3.00 handisng . Seett MeCulloch parts | .
Electra Maring, B10 Marrick Road Lynbrook, Mew York
11583

BOAT Plans - Patiarns - Kits - Hundrads of dessgns - 7'/55" -
Saikboats - Powerboals - Sporifshers - Houseboals - Row-
boats - Duckboats - Bassboals - Canoes - Kayaks - Hydro-
planes - Daries - Boalrailers - Simple construction - Provan
nEtruclons - Tramendous savings! Gigantic 160-page cata:
log 5300 (3400 Armasl) - Includes Frea “Boalbuilding
Supplies™ cotalog - Fiberghass - Faslenings - Glues - Books
Asvolutionary Poxygrip Pgxyshield” manual §2 00, Glan-L
9152 Acsecrans, Box 1808MP, Belliowsr, CA 90706

CAN YOU BLILD A PCET COMPUTER CLONET YES! Full
Length Videxlaps Shows How Guaranteed! 53500 PPD
From This Ad, Refundabia With Kid Qrder. Spocity WHS Bela
Central Sarvica, 1287TA Morth King Stresl. Hamplon, V&
2WEES

COMPUTER FACT BOOK Learm about computers the
Easy Way, For FREE Informalson Write: Compyter & Arts,
5580 Lalolls Bied., Suite 472-H, Ladolla, G 52037

PROPELLERS - for Howarcrafl, UMralights, Homabaslts,
Wind Ganerators. Infgrmation $1.00. Agrotec, AL 1 Box
125, Quindan, T 75474, 214-447-2010

SPACE & ASTRONAUTS

MASA emblams, loys, gifis, collaclibles. Caialog $1.35
Aatundable Collector Trands, Box 361, Daylon, Ohio 45805

BOOMERANGS . . . HI-TECH RETURNS! Polycarhonale,
Paxolin, Wood Conslruced. Workd's Best! Callectibha. 111h
Annual Calalog. FREE! BoomerangManiB6-1 N 3rd.
Monrge, LA TH201-4202

WSCOVER ihe innes workings of 1he space shuttle i this
lascrnating codor iilusirated book “Aboard The Space Shut-
tha' amd 4230 culsway waw wall postar. $14.50 postpaid
Randor Marketing. Box 41363, Mimeapols, Minnessla
E5441
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LOGIMOUSE CT §77.85 Send. Z0LO Comgany, 243 30
Mathikda Ave. =237, Sunnyvala, CA 94085, Shappang 3375,
Cald, residants T 1ax.

SBELL PC Expenence. Effectively develop usar saraces,
shap-by-step: Wriling. instructing, corsulling, prograrmming
Professiconal’'s 192 page ibusirated handbook. £7.50ppd.
Satstaction Guarantead! Edgopress, Box 150, Arcadia, CA
S1008

SOFTWARE, IEM Cosmmpatible, Less than 3400 Disc. 3ASE
It Calalog. FSCa Box 10578, Capiola, CA 35000

KTAT clone. syslem or ki, warmanty, bargain DaA0
MICRD, 1520 S5th Streql. Long Beach. CA 90808, 313422
4414

STEREQ, CASSETTE TAPES, ETC.

BOAT KITS - SAIL 16-3)° FIBERGLASS. Sawe hall
Anyone can assemiohe. FREE 40 page cataiog LUGER, Depl.
BC-47, PO Box 1398, 51 Joseph, MO B4502, 1-800-804T
KIT in MO: (818) 2235116

FIBERGLASS Boat Buwiding Matenals Call or Write lor
FREE Catalog 1-800-237-8511 or Fi. residents 1-800-282-
9488 Suncoas! Fiberglass. 880 Palm Beach Bivd.. Font
Wiyers, FL 33901

BAVE 32£ Don't buy A Used Dutboard Lintil ¥ou Sae this
Book. Fres Inlormation. Edwards Publicabons, PO Box
1124P4, Yark Harbsor, ME 03911

WATERBIKES, PEDAL RAFTS. NEW PRODUCTS lof fam-

ily fun this summer. low prices, free catalog. Bay
Entérpresss, Box 74T, Bumun, CA 94585

BEAUTIFUL BOATE YOU CAN BUILD FROM OVER 300
PROFESSIONAL DESIGNERS! in Boattusider's Inlemation-
al Directory, the established complately indegandent guide
tor plans, ks, hulls, matenals, engines, rigging. 0ols, etc.
Dimghys to yachts worldwide MEW Bih sdison bigger &
better tham ever, only 5550 plus $1.50 shipping.
BOATBUILDERS DWRECTORY, 1001 Bridpewasy Depl
B2V, Sausnlilo, GA 34965

BUYING STEREQT COMFUSED? Expert takes away mys-
fery in layman's terms. Learn 1o buy nighl! Send SASE for
tree detlaily o0 Sunshing Priss, 230F SR 580, Swie 226,
Clearwaler, Flarida 33575

CYCUING-ON-WATER lor itiness, fun or fishing, use your
bacyche and build the assembly from Dwg's and Dala, $20.00,
@ Info Pack, 35.00. Jumbo's, PO Box 9535, Willis, Tex.
TTaTA.



OUTDOOR EQUIPMENT

BACKYARD SWINGS AND PLAYSYSTEMS CONSTRLUIC-
TION BOOKLET. includes Designs And Accessories Cata-
log. $200 Postage, Handling, Playgrownd Piace, PO, Box
9003, Dept.-A, Devvar, Colarada B0203

PICHIC TABLE: Stowaway Picnic Table is a clever one-
plece design that folds like a scissor for convenlent siorsge.
Easy to build. (PC-1716-55.95) Send order to: Popular
Mechanics, PO, Box 1014, Radio City Station, Mew York, NY
10101

BEST Prices. Woodworkers Machinary Calalog, Free.
McKilligan, PMCE?, Johnson City, WY, 13790

WOODEMN Swingsit Pian: Simple, Altractve, Fun, §595. 0
Mowbray, Box 543, Falls Chaarch, Vi 22046

BMALL FOUNDRY Furnaces, Supplies. Fres |itorabure.
Pyrarnid Products, 37368 South Tih Avenue, Phoenin, Anzona
as041

“SHARPENERS REPORT™ Monthly  Newsbetber,
ESharpening Guidebook, Angle Wall Chart, Fres detalls Skog
Company, Dept. PM4, PO, 2255%, Minnpapolis, MM 55427

BANDSAW BLADES, Any Size, Free lieabers. King Saw,
BS54 Tidewater Dviver, Norfolle Virginia 23508

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIGGER, Mome Poweriul Muscles - fasler! Free Booklat!
Universal, Box 889408, Detroit, Michigan 48240

KUMG-FU Free Lessons. Send 51.00 for Postage Mclisa,
Box 1755, Depl. PMBTD, Hondduly, Hawali BSB0E

SPORTFISHING

LATHES, Milla, Toods. Mew catakogs $1.00 Biue Fadge,
Box 536V, Hurricane, W 25526, 304-562-3538.

LATHES - INDUSTRIALHOBBY FROM 527500, METALS,
SUPPLIES. LARGE CATALDG $1.00. CAMPRELL TOOLS
Fst YEAR. 2100-0 SELMA RD., SPRINGFIELD, OHID 45505,
15133228562

LATHE OWNERS Low Cos! Ouick Change Tool Post. KRF,
Biox TB3A, 51, Joseph, M| 45085, 616-429-7050

HUGE HAWAILAN MARLIN! Ganlis seas, pristine islands,
800 ey, Free brochune! §-B00-356-5882. Charters-H, Box
3502, Kona, Hawali BETAS.

FISHING, TACKLE, LURES

STEEL, Adwninurm. Briss—Sheel, Bar, Shop Supplies,
Pians. Write: CEI, AR, Box 183, Camaron, IL §1422,

SCREW kdentifber, Matric Or inch. $3.50 Each Or $8.00 For
Both. Ewick, Depl. 628, 230 Woods Lane. Somerdals, N.J.
a0l

LEARN Fi5H FILLETRNG| Siep-by-step instructions and
ilustrations, $3.95 plus 50¢ postagehandling: Fillating, Box
ZaA, Clarksburg, Missourt 65025

FREE Sinker Mold Catalog over 100 molds 25 shapss.
Carmen’s, Box Z20FM, West Newion, PA 15068

NEW POWER SPRING LEADERS. Snag oul action saves
tackle, Helps se1 hook. 3 Assonisd 55,95 plus 32.50 S&H, Jack
L. Michests, 2037 Warwick Hills Drive, Orlando, Florida
32626

BATTERY REBUILDING SCHOOL

TECHMICAL breakthrough in battery chargers-usas "3 tha
elactriciy compared 1o old type. Technical breakihrough in
carpon pile tasters-no bumout! Moore Tool & Cover
Comgpany, 10418 US 98, Sebeing. FL X870, 813-655-1618

ENGINES, MOTORS

SMALL ENGINES Galors! Frea Discowsl
Engines. Box 168P, Ashland. MO 85310

Catalog,

POWERFUL Mechanical Motor - Plans - Vibro, 12436
Morth 28 Dv. 168-276, Phoanx, Arizona BSEG

NEW Kart, Minibike Engines $59.00. UFM, 9220 Industral,
Liodi, Calif. 95240

VIDED Briggs & Straltan Engines Tuneug. 2 Hours 3-10
HF Racaodl Starters, iganition. and muech more YHSBETA.
Send $49.95 Check or M.O. Te: Portable Services, P.O. Box
182 La Salle, IL S1301

TOOLS FOR SALE

CATALDG OF UNMIQUE QUALITY EUROPEAN HAND
TOOLS, $1.00 Auto. hsme, hobby. Satisfaction Guaranbeed.
UNIQUE TOOLS & ACCESSORIES, PO. BOX 196TP,
BEAUMONT, TX TT04

SOCKET SET 40 pisces SAE, Metric $9.95 + S2.00
shipping. F. O'Connor, 3905 Glenshire. Murrysville, PA
15668,

DEL'S TOOLS We Hawva Tha Tood To Save You Tima At The
Price To Save You Money. For Free Information Write: Del's
Tools, 4146 5151 Sireed #2, San Diego, CA 92105

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sowing Machines with Walking Fesl. Com-
phete meady 1o use-only 5510.00. Thompson Model PW200-
AVAILABLE FROM YOUR LOCAL DEALER. or oroer direct
{Master Charge-Visa) Datho Mig. inc, PO, Box 13110,
Lubbock, Texas T8453-Phone: (A08) T44-8774

MACHINERY, TOOLS £ SUPPLIES

MACHINE Shap Supplies - culling tools, maasuring tools,
equigimant, small machines, Top brands. Discount prces
Free catalog Marshal Tool, 2850 East Ohympic Bivd, Dapt-
PM3IET, Los Angelas. Calif. 90023

MIETALS, Pustica Hardware, Tools. . Catalog 31.00
MEBM, 18170 Davidsan, Brookfieha, W1 53005, 414-TBE-4276.

SURPLUS Machinist Tools, Drilis. Culters. Save plenty.
Sand $1.00 (Refundabie). Salme, 15 Brianclilf, Holden, Mags.
0520

KO ELECTRICITY 7| Raliable gas refngerators. FREE re-
portl Lehman's-4110. Midron, OH 44636-0041

SAVE money! Newly invenied Bulb Saver will exiend 3
light bults life Tor 10 years. Salistaction guarantesd Send
£1.850ne, $050/mix. Tradinternahonal, 14808 Morh 2152
Place, Phoenin. AZ A5022

SOLAR & ALTERNATE ENERGY

PROFITABLE WOODEN “COUNTRY CRAFTS". Made
52,000 oné weekend. 100 full sie patlerns and detalls only
S6.00. Hartville Woodcratts-PM47, 12355 Marked, Hamville,
OH 44632

MAKE WOODEN TOYS, whirligigs, classic mnos, Swing
sats, doll houses, crals, tumiture with our plans, paris, ks,
supplies. Color catalog subsceiption 51, (814) 4844353,
Chesry Tree Toys, Baimont, Ohio 43718-0069

WOOD WHIRLIGIGS. Full-sioe patterns, instructions. 13-
22 Bes, Chiprunk, Dog, Coyate, Foadrunnoe, Cal, Song-
bird, Dok $3.00 each, amy four, $10000, all might, $20000, N
Skov, 3380 Fourth Awe. #54, Ywma, AF 85365

WISHING WELLPLANTER PLANS. $495% Woakond
Woodworkng, Bax 465, Framont. Ne. 88025

GEQDESIC domes. Enough dimansional indormation 1o
construct 48 differently shaped domes. Send 51000 1o
Domes, P.O. Boxdd6, Barwick. PA 18603

BELIEVE §5 FOR A COMFORTABLE BED?
TS irue. Your own WATERBED froem pasy plans & piclunas,
Fred informalion: Waterbeds, Dapt. P, Box 338, Granby, MA
D033

WAGON WHEEL -- Basic Construction — Plans — Pal-
wms — Instructaons TE00 APPLEGATE Architeciural
Woodcrafts, Bt 1, Box 1032, Pearland, Texas 77584

EVERY Woman needs Style-Wand Minder! Build slain or
fancy from simple malerlals. Plans $298  Tralac
Innovations, Box 778, Miceville, FL 32578-2018

WOOD, WOODWORKING

MAHOGANY HEIRLOOM DESK
CREATE this beautrlul, usafsl place of tusnitura. Malerals
ufder 850.00. 4-hour project, using only hand-tacis. Plars
£7.00. Woodpians, Box 141, Chatham, Ontario, Canada M7
5K

BLACK WALNUT WOOD Two Dolflars a board loot, Salect
Yol own.  215-381-3403. Chris  Green, Kunklolown,
Pennsyheania 18058

CATALOG-SOLAR. HYDRO-ELECTRIC, WIND POWER
Equipmant. Ower 350 ilems. Send $3.00 LS. to: WESCO,
Box OG0B, Aedway, CA 95560

“EMERGY Syslems” of the B0's Cornplele Sourcebock
Faaturing ARCO Sodar Modules. $5 00 P P Visa MC. Chestk
FREE INFO1 IRC-PM, PO, Box 548, N San Juan, CA B5960
(S8} 262-3754

PHOTOVOLTAICS. Send 51 00 for specialized cataiog of
P selsction of sunplus calls | pansls. Appalachian Salar,
Box A, Mellboro, Vingna 24450

CHERAY OQAK, WALNUT, MAPLE Boards Small Orders
Our Specialty. Send $1.00 for Listing (Relundabée) Pasik
Timbar, P.O. Box 558F. Orchard Park, MY 14127

LARGE wondan dall swing. Plans $3.50 compdate kits
518.00. Northwest Ideas, 1210 Auburn Way Morh, BXP-181,
Auburn, WA SE02

UNIQUE WOODWORKING PLANS, 5 Projects, 1000
Ernia Ledbetter, PO, Box 60417, Las Vegas, NV B3160

PLANS, BLUEPRINTS, PROJECTS

FREE HYDROGEN FUEL and O=ygen Generabor uses
Water and Solar Calls. Plans and kit $12 00 Prairie Power,
Box 8251, Edmonton, Alberta. TEH OLD. Canada

HARMNESS Your Creek with the GRANDFATHER of Al
Water Turbinas—The Poncelet Wheel, 70%: Efficesnt, dHg
Possible on ¥ Head Onginal Specs. §10.00. Aaber Hubbs,
A25 Tedico Road, Frankling, MC 28734

HOME CRAFTSMAN

STRANGE STUFF, Plans Kis Consiruct Satelsle Dish
$69.00. Bugs, Adull Toys., Informatonsl Pholo Packape
5100 Pefundable. Dirgo Corporation, Box 202, Lowsll, N.C
2RSS

SPACESAYING CrivBunkbed Combination. Plans 55 00
Morcrall, P.O. Box 2137, Prowo, UT 84601

DEPRAVED Technologies. SPACE age gadgets Calalog,
51.00 refundable Box 11487, Chattancoga, Tennosses
3r4

STEAM ENGINE KITS Powier models &1 savings to you!
Send §1.00 for literature. P.A. Ressarch Inc., Dipd. 7 RD#2
Bowx 29, Wellswile, NY 14585

‘WOOD Crafisman Wa Ofler B Lightweight Rugged Alums-
nurmn Clamps (-7 Opening. Colt Clamg Co. 33-C Swan 51,
Balavia, WY 14000 (T18) J43-B632

OVER 125 FULL SGE PATTERNS! Create profable
wonden GiNs, loys, household sccessorses . . mose! Pal-
mwrns PLUS “Shop Secrets” and brochusa, Only $7.00.
Accents (P-4T), Box 282, Damvers, MA 01523

WODDCAAFT PATTERMNE, Windmills. Wishing Wells, Bird
Howses, Fesders, Fiying Duck, Phedsant, Ouidoar Plandars,
Catalog $1.00. Crafers. 11840 US. 37 Norh, Deidn,
Michigan 48820

FAVORITE WOOD TOYS, Fatterns, Parts, Wheets, Calalog
51.00. Toys and Joys. Box 628M. Lynden, Wash. 98264

BATTERY CLOCK MOVEMENTS. Balow wholesale prices.
Best Quality. Catalog §1.00 [refundable). Yankee Box 28,
Thompson, Conneclicut (E2TT

CATALOG FULL-SITE FURMITURE PLANS - 2.00. Re
funded with firsi ordes. Tradifional, Early Amenscan, ovar
180" Furniture Designs. 1827 Elmdale, Depl CP-B7,
Glanwiew, Minois BOORS.

o METAL Cuiting Lathe 3104 50, Tag, 15048 Proclor
Industry. CA 51746

PYC PIPE FURNITURE Plans. Kits And Supgpises. Frae
Brochure. Casual, Box 208, Tewksbury, MA 01876

77 BARNS, MINIBARNS, WORKSHOPS, GARAGES, Qul-
standing. Catalog 54, (REFUNDABLE). ASHLAMDBARNS,
S0PM Butlercreel. Ashiand, OR 87520

TEXAS PORCH CHAR, wood construction, breaks down
for storage, Flans 3400 GUN RACK for pick-up brecks,
wood CONSIUCTon. mowns in fronl of seal Plans 5300,
Mulls-Hoy, 307 Meyers R, Highlands. TX 77562

COMPUTER DEBK With HUTCH, Book ang Desk Storage
With Two Drawers and Room For Ponder. Low Cost, Fast and
Easy Construction. Plans 35.00. Ryan Associnies, P 0. Box
33542, Denver CO BOZ33

“ROLLAWAY™ VOLLEYBALL POLES-You Can Buiid
Easy. Inexpensive. Frag Details. Homa Racreaton. P O. Box
ATOPM, Coloma. M 49038

PAMPER puss, Build CAT CASTLE. 57 50 Benilay, Box
BOB53, Rochesher, NY 14606

PICHIC TABLES. 2 styles - classic & unigue (convars to
benches) Detasled plans include diagrams. easy o foliow
instruchons $4.95. DI Associates. PO Box 250, Heuvedlon,
MY 13654

LANDSAILER PLANS. Fast proven design. Class five (Sin
fool axie). Lightweight, cartopable. Easy 1o build. $20. FAST
FAVE, P.C. Box 5072, Hilton Head, South Caroling 28938,

[Continued on next page)
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PLANS, BLUEPRINTS, PROJECTS
(Continusd from preceding page)
WORLD'S best swing and gym sat. Build from standard

kpmber. SASE: Special Home Products, 1195R N. Main,
Randolph, MA 02368

INSTALL YOUR OWHN IN GROUND SWINMING POOL for
as kow as §1,695.00. Chagwick Pools, Y. #28, Cheswick, PA
15024, 412-274-6400

STOP NEIGHBOR'S LOUD STEREQ, FAST! Simple Plans,
structions.  Legal. 5900, BAILEY'S, 424M West
Commonwaalth, Fullerion, CA 92637

4231 Catalogs Isted. Sourcas for Anything! $5.00.
Dhrgclory, Box §2452M, Atlanta, Georgia 30314

PORTABLE SOUMDPROOF HEXAGOMN ROOM Sulabés
for mussc, carpentry, sto. Detads 55.00 (Refundabla). LIMO,
Lid, Box &6, 314 W. 52nd 51., New Yook, NY 10018

ELECTROPLATING. Complete Textbook Elsctroplate
MedallicaMonmelallics. $11.95 Detadts Fres. Tropix, Palm
Bay, FL 32006-0095

MULTIPURPOSE UTILITY SHED: This 12 = 1B shructure
is ichead for stofing all lawn and ganden eguipmenl, incheding &
tracior and Gompact car. Special ieatures inchude *a T-ft-wide
overhead garage door. "Fold-down stalrway and exberior
doonrs, lor convenient access to the storage lo R, both are axtra
wide for sasy handling of bullding of materiats. *Buill in work.
bench with roll-oui siorage bing below and cabinets above
provide plenty of work rogsm, (PC-485-517 50) Write: Populir
Machanics. P.0O. Box 1014, Rsdio City Station, New York,
Y. 100

MATTRESS care made easy! 52 SASE. EMCPM, F.O Box
1402, Sowth Bend. N 46624

BUY WHOLESALE! Farts for Lawn, Garden Equipment,
Small Engines, Chainsaws, Minibikes, Karts, More, Includes
repalr manuals, specialty tools. Seard $4.00 for 184 page
cataleg. Sav-On-Pans, P.O. Bax 45231, Depl P, Somaervilla,
MA 02145

NEW ... REPAIR ANY TV ... EASY. Wrile: Fesearch, Bt 3
Box BMBE, Colvilia, WA 89114

STAALING TRAP—Duarantesd b0 trap only starlings,
bluepnnits 58H $5.50. Aoyal Enlerprises. P.O. Box 241,
Miciand, Mich 48640

COMPLETE in-grousnd Swim mndg ool kits Trom $1585 00
Fress Brochiure & Price Lists, Bumet!, 341 Hitard Road, Morth
Littie Rock, Arcansas 72118

THERMOMETER S ouleste bemparaiurs quackly, chiardy.
Adheres io oulside windowpane. Larpe readabis numbears.
5095 io: TERAY'S CORNER, 701 West Main 51, Halla, TN
38043

UPHOLSTER your lurniture YOURSELF! Our unigue pro-
gram will guide you siep by slep. Details frea. LEDNARD
STEWARD UPHOLSTERY, P.O. Bowx 14046, Philadelphia, PA
RE

POWER FAILURE light. Never worry again about gatting
caughl in the dark! Tums on as so0n as powar Tails. Jusi
plug info any wall outiel and leave il theme .. on duty!
Spacial batieries recharge sutomatically. Fealures an on-of
swilch, 55 ! doubles a8 & poriable Rashhght. $13.95 plus
$3.60 shipping. Tha Parkswille Gift Shop. At 3. Box 342,
Hertlord, N.G. 27544

CANT PAY YOUR BILLS? Exciting narw, sasy-ho-use
housshald Budget plannar really helps] Money-back guar-
anleed! Aush $5.95 1o "Badget™, 202 Montana Depl. PM_
Lewisiown, Moniana 58457

WHAT to do belore the BURGLAR comés. By welaran
POLICE officer. Send $4 .00 ka: T L Markelsng, P.O. Box B428-
PM, Paducah, KY 42002-8428

HARD WATER, POOR FUEL ECONORYT Write for MAG-
HETIZER inctude This Ad For information and Orifenng
Regular §740.00 Ofered At 38500 Fully Guaranteed. Van
Dommedan Marketing, 254 RL 208, Sommecdille, B DBATE
2013584554

ROACHES, Efective methods 1o extermengbe, Guarpnieaed
details 52.00. Wengoo, 2601 W. Waells, Milwaukee, W 55233

HOME BUILDING & REMODELING

BECOME your cwn Gengral contractor. Step by step
bookiat shows how anyone can Save almos! " off the cost of
a new home of remodeling project. Send $7.95 to: REC nc.,
.. Box 4024, Glens Falts, MY, 12801 add $1.00 shipping
and handling

SAVE THOUSANDS on new home of remodalng. FREE
inlofmation. Wrile. AMordable Housing, PO Box 12088,
Shawinee Mission, K5 66212

WATERLESS TOILETS, For Homaes, Cabéng, Shops. Bro-
chures 31. CTS, Ar. 2 Box TTOPM. Mewport, WA 98155-0608.
(509} 447-3708

PLASTICS

BULD YOUR OWN 60° PROJECTION T.V. AND SAVE
§2.000. COMPOMNENT EXACTLY THE SAME USED BY MA-
JOR T.V. MANUFACTURER SEND $2.00 CATALDG: JO-
HANNA'S GIFT, T WALDO ROAD, MORWICH, CT. DE380

HOMEOWMNERS, Chock and serace youwr own AC and
Heating system. Complele mslruchions and illusiratsons
Save on servics calls. §5.00. T's A and Heat, P.O. Box 3048,
Spring, TX 77383,

FENCE REPAIR PARTS CATALOG. SEND %250
SUNNYDALE FENCING. A.0.#2, Box 228, Wellsville, New
York 14835

Mit $5.00 (Fefundable With Ordes). Korsbroect-A-Kilchen,
Dept. PMI103, P.O. Box 640316, Miami, Flovda 33164

LEARMN UPHDLSTERING, Instroctions Also. Supplies Cat-
alog. Jim Dandy Sades, Box 30377, Cincannali, Dhuo 45230

$100,000 Fixing Aundown Houses, Free lllustrated Bro-
chure. JWMK. 3039, Redaing, Caldomia 86043

PVC PIFE FURNITURE Flans. Kits, Matarsal. Free Sotails.
Mourtain Lessure. Rt. 1, Box 361A-PM, Sauies, GA 30571

SAVE MOMEY - PROFESSIOMAL HAMRCUTTING SE-
CRETS Instructional Videa. VHS, Beta 51695, Image Vides,
Box 157487, Irving. TX T3NS

WATER PROOFING FORMULA For Decks. Siding,
Fences, Eic. “SIMPLE" To Make Wih Readily Avadable
Matprints, "SAVE 50% AND MORE" Comparad To Commie-
cial Brands And Does The Same Job! 59,95 PRESERVE IT,
9336 Waymond, Highland, Ind. 48322

ETOP Removing Ashes From Your Stowe Ashes bum
without chemicals. Smplied instructions. §2.00 Embars I,
P.O. Box 1161, Rurad Hall, N.C. 2T045-1161

SCAFFOLDIMNG pdans snd Rits. Build Prom slandasd lum-
ber. SASE: Special Home Products, PM2. 11854 M. Main,
Randalph, MA (2368

PLASTICWORIKIMNG, How to videos, manuads, plans, $1.00
refundable. Bewley Associates. Box 7290, Moore, Okia
TS

CASTOLITE Liguid Aesing and Modding Supplies to caat,
embed, coal, berglass, repalr and reproduce, in industry,
laboratories, crafl work. Catatog 5200, CASTOUTE. Dapt
B70PM, Box 381, Woodstock, i, 80098,

DO IT YOURSELF

VIDEO Tapes or Beta on how o install residential gas
walar heabers. All aspecis covered. Gheck or money order
$159.85 add £3DH. Ca. res. sabos tax. o Jull & Jull, 50'W Main
Street, Woodtand, Co. 95655

PROJECTION TV . . Convert yowr TV to project 7 Fool
piciure . . . Resulls comparabile bo $2 500 projectors . Total
Cost less than £30 ... PLANS AND & LENS £1.85
INustrated infarmation. FREE. Macrocoma-BH, Washinglon
Crossing, Penngylvania 18877, Creditcard Ordars 24HRS.
[215) THE-35TS

MODERMIZE your closets. Add valuable siorage space
wasily. Book of ibess and designa only $8.75. Caalog of
warkshop plans $1.00 refundable. Pinecons Press. Depl. M
PO Box 2640, Farmingion Hills, Mi 48018

INVENTOR Will Supply indormabion And Forme For Pat-
erits, Copyrights and Trademarks. “Do it YourseH,” §16.95.
G. Trimbee, Box 3062, Long Boach, CA 0803

GARAGE Sales Know-How! 5200, Rampick, 487PMZ,
5884 5. Auslin Ave., Chicago, IL G0636

WORKBEMNCH Build Your Own, Sand $2 00 For Detaded
Pians to: TK Builders. P.O. Box 71512, Madison Heights,
Michigan 48071

VA owne s sawe Tieme Snd morey o Simee repairs, hisad
cleaning, ofc. |Busirated booklet Sand $5.00: K-Tech
Entarprisas, P.O. Bow 21488, Chatlanocga, TH 37421,

ARACWHEAD MAKING!! Inexpensae Fun Hobby, Free
Wvormatisn. Commbn Crafs PO Box S012-M, Cendral
Paint, Oregon 97502

ARTS, CRAFTS, SUPPLIES

STAIMED GLASS SUPPLIES Complele Catalog 5200
{refundabie). Sunshine Glassworks, 3600 Harlam, Dept T,
Buffalo, NY 14215

CLOCK WORKS. Wood clock Blanks, mockhound sup-
pias, balt buckies, cut slones, el Wholssale catalog 26e.
Elonite Corp. . 8063 10th Streat. Wheatland, Wyoming 82201

STAINED GLASS SUPPLIES: EXCITRNG SUPER
CATALOG-FM $3.00. CORAN-SHOLES INDUSTRIES, 509 E.
SECOND, BOSTON, MA 02127,

QUARTZ CLOCK MOVEMENTS—digitals 5150, epouy
nrgin $16.00 galton, fodl prints #5e, music movements §1.40,
comphete ciock kits 58 80, componants, plans—much more!
52pg. wholesate calalog $1.00 (credited). Stecbar, P.O. Box
4EIF. Andover, MJ OTE1-0483,

TURQUOEE Matural Nuggets One Pound Blue “4° Post-
paid $19.95. Sam Starr. Box M, Peno. Nevada BS504

ROLL YOUR OWM - 100°%: besswax candles 31 colors.
Knorr Candbas, 14806 Via de la Valle, Ded Mar. CA 92014

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

CARTOOM for Fun and Money!!! Frss Bogklat ! Canoons,
Box 406144, Detroit, Michigan 48240

LEARN Sign Painting, Pin Striping. Free Catalog
Kaulmann Company. Cenlertown, Messouwri 85022

“CARTOOMING™ Thees Instructon Books. 4. Harrig, Box
1567, Portlend. Oregon 87207,

COMICSTRIP Developrient. 70 famous myndicated cre-
abors profile sucesss secrels M0 peges, 200 illustrations,
§15.ppd. Satistecton Guarantesd! Posi-Era, Box 180,
Arcadia, CA 31006

MODELS, MODELS SUPPLIES

RADID CONTROL Airplanes, Boats. Helicopiens, Supplias
Big Discound Catalog 55.00 (Aelundabie). Modelers Supply,
Box 310P, Eclectic, AL 38024

MECHANICAL FLYIMG BIRDS! THESE BIRDS FLY LIKE
REAL BRDS. INFO. §51.00. BIRDS, P.O. BOX 1643,
ELIZABETHCITY, NC 27903

FLY R aasily. Send §3.00 and long SASE. Easyway, P.O.
Bow 4261 #8604, Houston, TH 77242

FUN iterms, Jokes, Magic, Smokebombs Bnng fun and
lasghter to gatherings. Catalog $1 00, Abracadabra - C-440,
Scotch Plains, MJ 070760463

PROFESSIONAL Magic! Huge calalog, over 1,000 Tricks
and Books, $4.50. Hank Lea's Magic Factory, Depl. P4, 125
Lincoln Street, Boston, MA 02111

FREE! Workd's Leading Movelty Catalog. 1600 Jokes,
Tricks, Science, Spors. Hobbies, Johnson-Smith, F-01,
Bradenion, Fla. 242030708

LEARN VENTRILOOUISM! Guarantesd  Ingtruciion,
Supples, DUMMIES, inforrmation Frea® Maber, Baox 420-PM,
Lirthaton, Colorado 80160

FREE! Insider magic raport. Magicians InteMigence. X380
Sheriden, Amberst, MY 14236

BATTERY CHARGER-3% or less Datsils 54 Smith
Emgrprises, P.O. Box 23, Newberry, 5.0. 29108

BELT BUCKLES lor comns or slones, specially buckbes,
jwalry mountige, cl slones. chock works Wholssale
catalog 25¢. Eloxde Corp, 806"z 10th Streed. Wheatland,

Wyormang 82201
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MOISTURE ALARM Freven! axpensss damage to ces
ings. furniture, slecironic esquipment, sic. Our plans and
hafdwane phus your nespenshe smaoke detectar prowde an
early warning of hot water tank, sump pump o other
maoisture relatad tallure. 5895 postpaid Planco, PO -Box
S0E04, Housion. TH TT200-0604

FREE PranksMagic Catalog. Garmer's, 1085 Fifth NE,
Salem, Oregon 97301

ALUMINUM CAN CRAFT

ALUMIMUM CAM CRAFT Airplanes, Ships, Trains. Fon
profilable hobby. FREE into. ‘Wrile: Debis Productions. P.O
Box 110273-0. fwrora. CO 30011




HOBEBIES £ COLLECTIONS

NAD & Histonical Military Collectiblies. FREE catmlog.
HiA, Box 1806FS, Latayatin, CA 54543,

ELECTRIC TRAIMS. Amenican made Prolotype Gaege
one. Made to suthentic American railroading names. Loco-
meodive and Tender are about 24° long. Weight nearly 8 Lba.
of beauty and power. Real Brass Trecks Complete Ema
rofling stock and Sound works. Use indoort or out! Alss
evailable feal “STEAM POWERED TRAIN SETS". Mew| 20
page lull color catalog and price list §2.95 {refundable).
Excellant discounts. DIAMOND ENTERPRISES, Depl PMT,
Box 537, Alaxandria Bay, NY 13807 Phone: (B13475-17T1

COLLECTORS Lot $12 containg ocoing, slamps, posi
cards, pin backs #lc Jacks, 12807 Memaorial, Houslon, Texas
Trore

CANADA, Commemnorative siarter packet. 10, Approvais
Harley Boardman, Little Valley, Mew York 14755

10T Dafterant Triangles. Space, Animals. Ete. $4.00 Value

Only 10¢. Approvals. Fayetle Stamps, Depl. 418M,
Fayattevilie, NY 13066

FRST DAY COVERS! Frea Discount Pricefsts! (Mo ap-
provals). Cover Discounters, Uwchiand, PA 15480

ISRAEL 15 Difterant 10¢ Approvals. Sam Chazen, Box 868,
Delray Baach, Florida 3444

FREE Dusney 1686 5ol Requesi Approvals Alpaugh,
Highbrigge, N.J, DBB29-0225

FREE Briish Commanwsalth Priceist. Fast Parsonal Ser-
vice. Rideau Stamps, P.O Box 3838, Sidney, B.C. Canada
VaL 4C1

DECALS, EMBLEMS,. FATCHES

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Fron Catalog/Quotes. Aush Skalch, Stadri, 5TF Jana, B.Y.C
10014, [212) D29-2293

1,000 ditferent Workd + 100 ditferent Mongolian beaubies
5300 Approvals, ADULTS ONLY. Gouge. Box 1330-MI,
Elizabethion, Tenmassen ITE4LD

APPROVALS, General, Topicals, 30 yasrs Service Cobec-
tors. Rideoads, #1008, Houlton, ME 04730

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

FREE L5 Mint Catalog. Bimedl, 2304 Hancock #9C,
Austin, Texas TETSE

FREE List io Serous Collectors. 30,000 indian Artitacts,
Pois. Spaars. Axes, Slata, Besdwork, Caddo Tradeng. Box
&89, Murfreasboro, AR 71558

FREE. U.5 Mint pictoriad st comphete. Mind approvals
mcluded. Hddebrand, Box 4867, Sants Clara, Calitonnia
B5054.

“WARMAN'S Antique Guide” — 830 Pages, Prices, Ple-
fures, $12.98 Harris, Newhkirk, Clahoma 74847

200 DFFERENT Canada $1.00 Wordwide approvals.
Quebephil, Box 68, S1-Jerome, Canada J7Z 5T7

HDWAN Fsdics List S0 Identitication Guide Bioow 511,44,
Arrowhaad Samgples $20.00. Secrist's, Deecfiald, MO 84741

20 DIFFERENT 4 Mint LIS $1.00. Free Lists. No Approvals.
Aobert Wagner, Box 28246 Minneapolis, MN 55428

VIOLMM, GUITAR, sic. making materals, accessonies,
books. Catalog, $1.00. intemational Luthiers Supply. Box
EA0AGT, Tulsa, OF 74158

HTERHATIOMAL YIOLIM COMPANY, Catalog for instru-
mant makers, repaivers. Imporsed ionewood, 100ls, vrnigh-
o4, parts, Sccessinies. SIFNgE, chees. Europaan intrumenls,
bows. Assernble yoursest violin and guiter kits. Cataiog $1.00
includes 10% discount certficate. Dept. HO, 2026 W.
Betvedere Ave., Baltimons, Md. 21215

WSTRUMENT Kits! Buikd Appalachian and harmmeed
dulcimers, banjos, mandoling; even harps, harpsschords.
Free Catalog. PM Hughes. 4419 Wesl Colfax, Demer, 0O
BO204

TUNE YOUR OWN PIAND! it's easy! Forever. Our kil
includes: Fonged funing wrench, dampeners, simple nstruc-
tions. $14.75 pp. Monayback guarantes, Dixon Enberprises,
Bow 237, Gradywille, PA 19039,

BANJD PLAY-A-LONG METHOD $3.95. Music, P.0. Box
5522, Jacksorwille, K.C. 28540

ELECTRIFY Player Pianos, Pump Organs Ousckly, bnex-
pansivedy with Lee Silend Suction Units Write: Les Music,
P.0). Box 308F, Culver, Oregon G774

LEARN music instantly! Teach yourself courses. Amara
your fnends! Catalog. Devidaons. ETITPMM  Meical,
Shawneo Mission, Kansas G504

ACCORDION Top Bramds, Cordowin Buy Direct. Tramen:
dous [y 5. Trades pled. Free brochure PM,
Accordion-0-Aama. 16 Waal 18th Sireat, New York, NY
10011, Phore 212-87T5-9085.

SELF IMPROVEMENT

ROMAN Coirs $8.00 Each. Money Order. Johnstona, 31
Alngweorth Street, England CHY 2PR

STAMP COLLECTING

B0 YEARS Oid fifteen different Uinited States. over fifty
yoars old-28¢ with approvals. Jaxon, Bon 11-P, New
Pachells. New York 10804

FRAEE! Big Bargain Caftalog - Mew Edition liging thou-
sands of bargains including U1.3. & BMA. stamps, packets,
aitnems, accessories and supplies. Also fine stamps from our
approval servce. Buy only what you like, Refurn balance
promply! Thank you. Jamastown Siamp Co.. Depl. E4TPM,
Jamesiown, MY 14707

SELECT Britsh Commonwealih 32 (beginners 51)
Pedgrave, 2453 Keyatone. Tarpon Speings, Florida 33588,

FREE 25 World Wide Stamps Plus Free Catalogue With
Owar 2,000,000 Stamps. Mo Approvals. JeMeres, 28311
Frankien, G334, Southikeld, Michigan 48034,

50 DIFFERENT 02 LS. betwaeen 1861 and 1539 51.00 Ed
Aoush, 423 Shepard, Mansfisid, Ohio 44007,

FREE Cift With First Purchase. LS. Approvals And Want
Lis1 Gawwice. 20¢ for Handling. The Stamg Boulxgus, P.O.
Baox 456, Madison, N.J. 07840

100 Dufierent U.5. 25¢, Approvals Bradiey. Box 4259,
Midlgthian, Wa 3113

CAMADA. 100 diMerent 25¢ Approvals. Orosrky. Box 1-C,

FREE! 125 Ditferen| Foreign, $10.00 Catalog Value. Ap-
prowals. Rick's, 520 South 230d, Herrin, L E2048.

SELF IMPROVEMENT Boaks, Fres Catalog 400 Subjects
Enclose $100 PARH. Chares Hoshler, 7523 81 Sireet,
Oneeena, MY 11385

EMRICHING! Discover Mysieries, Fingdom of God. Froe

MSMEY Characiers play “"Baseball” - Free! “Approvals”
phes 101 Bonus Sets. Willlam Deems, 2ZHF Race,
Aavensweod, Wast Virginia 26164

BARGAIN 100 World-wite Stamps 25¢. Qualily Approvals.
A Parker. Box 143, West Brookfield, MA 01585

AUSTRALIA COLLECTIONM $10.00 CATALOG VALUE
OMLY 51.00. Requesi Worldwide Approvals. Free Catalog.
Bargams Galore, Satisfaction Guarantesd. JSB Stamps, Box
24556, Tompa, AL BS202

101 Worldwide Stemps 25¢. Approvats White. Box
241B6AE, Indianapalis, N 46224

WORLD Wide Slamps maunbed in books on approval 2¢
and wp. TRUST STAMP COMPAMY, PO Box 100-P,
Jamaica, N.Y. 11435

FREE! Surprise Collection with approvats, Gould, Box
TE28, PMaiuma CA 84975

COINS, TOKENS, CURRENCY

101 DIFFERENT super Lincoin Wheat Cends in albums,
§19.50 ppd! ES. 573 Shirley 5t.. Winihrop, Ma. 02152

FREE &) Canadian stamps with approval request. Brines's,
P.0. Bax 5807, San Matso, Calformia 94402

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

OLD US. stemps on apgroval. Sherman, Box 15355E,
Fhiladeiphia, P 18111

“VERTED ERROR™ + 100 Different Uinited States. S0e
with spprovals. Luray, P.O. Box TOBB. Silver Spring, MD
20607

LS 20 different commemoratess $1.000 Approvals.
Gordon Davison, Makomis, FL 335585

UMITED Nations 3 Compdste Mt Sats 25, Approvals.
Cormefla, POE 1509-M, Lake Placid, Florida 33852

WORLD, 80 gifferent, 20¢. Approvais. KSG, Box 651,
Melenn, BC, Canada V1L 584

FREEN! Beautihd Stamps. Godd, Silver, Other Approvals.
Dalor. 21127 Flestwood. Harper Woods, M 48225

FREE Workdwsde Packed, Penny approvals. Froshiich, Box
1TTDA, Pine River, Wl 54965

50 US GCommamoralives 50:. Mo Bpodowals.
Gibson, Box T. Wilkamstown, N 06054-0469,

FREE! LS & formegn price lists -- plus 52.00 git certificate!
Exciting and uiwsial ofters for all collectons. Bargan prices.
Mo Bpprovals. RAivertown Stemps, Depl. 152-F, Ada, M
AZHN.

20,000 differemt 2e-Be each, packets. books Gordon
Davizon, SBM, Nokomis, FL 33555

COLLECTIBLES, Bird, Duck & 'Wildlite Stamps & Prants.
Free Catalog. Depod, Depd. PS, Sullivan, i 51851

ILLUMINATED 100X MICROSCOPE SET. 55 00 PaH §2.00.
Details FREE. Speciaity Mouse, Box 526445, Miami FL
INE2

30 PHOTOGRAPHY-Inexpensive holagraphy lechnigue!
o table, mirrors, lenses. Instnsctions $8.895. Podray's, Box
4853, Chearwater, Florida 335184653

Broch WORDPAD, Boax 122PM, TaMahassse, FL 22002

HOW To Sop Smoking. inlormation Free Box 6048,
Climon, la 52732

EDUCATION & INSTRUCTIONS

OBEY Jesus. include Acts 2-21-47. Tracts For Printing
£1.00. 1127 M.E. Fitth St Ocala, Fla. Z2870

PUT your youngaber thin college for £38000, Our comiputer
will find scholarships, grants and loans they ane eligithe for,
Gheck or MO o “Dryden's College Financial Aid
Services”, P.O. Box 561, Dauphin, Pa 17018. or SASE
further informiation.

MOREY AVAILABLE FOR COLLEGE EDUCATION - All 50
states, RESULTS GALRANTEEDI Call the MONEY WIZARD,
toll-frea: 1-800-LISA-121, EXT-6186, 1o order free valugihe
report.

EXTENBION And Post-Graduste Awards in Philosophy.
Ar. Seience, Botanic. Medicine, Homaeopathy, Aadionics,
e oithers. 30 subijects Cwrricadar Free (airmail $1,00 refund-
abde). Aegestrar, Sussex College of Technodogy, Hightfisld,
Danahill. Sueses. England

RADIESTHESIA, Radionics. Dowsng E.5.P. Courses and
Equipment lllustrated Catalog $1.00 ({refundable) Estab-
lished 27 years. Dept. PWR, Bruce Copen, Highfiesd,
Danshill. Sussex, England RHIT 7EX.

TERMPAPER ASSISTAMCE. 15278 papers il abls! 306
page catalog—nush §2.00. Research. 11322 Idaho ¢ 206MK,
Los Angeles. 80025 Tofl Free Hotline: BD0-351-0222
Calitornia; 213-477-8206)

HIGH SCHOOL DIPLOMA AT HOME. NO CLASSES. Low
coal, Information Frise. Call toll free 1-800-228-5500 or writa
American School, Depl. #345, 850 E. B8th S, Chicago, iL
GOBIT

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted, Free Recording/Publishing,
Broadway Musc Productionsg. Box TAXPM, Sarasota. FL
33578

MUSIC INSTRUCTIONS & INSTRUMENTS

VIOLIN PLANS: Two 24558 Pracision Dvawings, 510 ppd
USA. Woodcralt Specialties. 48 N, 215t 58, Batthe Croolk, b
48015,

ACCORDNOMS, NEW, USED. Electric, slectronsc. Cordo-
voxs, concerinas. Bution Boxes. Hohnars We Buy. Sell.
Trade. Exchange. Repas Tume 50 Years Expecience I
Drealars unavallable. Cadl or Wirle for Brochures. Mastercard
And Visa Accopled. CASTIGLIONE ACCORINON. 12644 E 7
Miile. Detredt, MI 48206, 313-527+1586" -S00-225- 1832,

PLANDS, PLAYERS, PUMP DRGANS. Rebuild and repair.
Catalog of "How-To" books, 5200 [refundable) Vestal
Press. Viestal 11, New York 13850,

FIANG TUNMG PAYS - Piano tuning - Electronic organ
sarviging, Laarmed easily a1 home Free bookbet. Miles Bryant
School, P.O. Box 20153, Sacramanin, CA B5820

SUPER-WTELUGENCE! Amazing msuls guaranteed!
info. EDEMP, Box 1482, Glandora, CA 91740

L-EARNM Clock Repalr, Enjoyable, lucrative. Frie Detads,
Schogl of Clock Repair, 313 ComefAboul Way, P.O. Box
315, Awendaw, S5C 29439

HANDLE YOUR OWN LEGAL AFFAIRS. Ba a Paraiogal,
Accradited Athornay Instructsin. Home Study. FREE CATA-
LOG. Southern Caneer Institute, Drewer 47PW-2158, Boca
Raton, FL 33427, (305) 368-2552

LEARN Sewing Machine repainng. A profiable Trade
Easy to leam. Free details. Sewing Center, 187 FR, Rochelle,
GA 310m9.

(Continued on next page)
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EDUCATHON & INSTRUCTIONS
{Continued from precading page)

BECOME an Electronic Or Video Technician in only 14
manihs. Financial Aild, Placemsant Assistance and an Assc-
cigte's Degree. Call Now! (214) 263-2613 Dallas. (213} 585-
1660 Long Beach, or (T13) 9856-0010 Houston. VI

AUTOSUGGESTION.  Swepleaming  headguarers’
Tapes, records, books. Giganbc catalog iree. Research
Assocition, Box 24PM, Diyrpea. Washenglon B850

AUSTRALIA WANTS YOU! Big Pay! Transporation!
MNewast! Employrment Handbook—$2.00 Intermabonal, Box
19907-AP, Washmgion, DT 20038

PROFESSIOMAL resumes Prepare your own. Sample kit
inciuge award: 0 PEsume, dy corved letter, lollow-
up thank-you kather, helptul hints. SASE. $10.0010: Box 28485
Tupisio, M5 38603

YOUR OWHN FISH AND HUNT LAND
LOW AS $3FACRE 550 DOWN!

BEST arsay for fish and game. Gowernmant report mone
Tish and garme per square mile. TITLE GUARANTEE. BUY-
BACK GLARANTEE. Bought thru ESTATE LIGUIDATIONS
Across Cansda EASY PAYMENTS. Gt your FREE catalog
HOW! CAMADIAN ESTATE LAND, Depl. PR, 2411 Yonge
Strespt. Suite 303, Torondo, Ondario MAP 221, Phone ary time
141 480444

LOCKSMITHING: Free baok. Locksmithing Institule, Dept
310-047, Litthe Falls, Mew Jorsey 07024, OVER 1,000 BIG
PRIZES NEW CAREER SWEEPSTAKES. ENTER TODAY!

UNIVERSITY DEGREES By Mail. Accredited Bacheors,
basters, PhD's, Froe Facts Revealsd. Carpers-PM4, Box
AT0B8E. Tulsa, DK 74147

PROFESSIONAL PHOTOGRAPHY - CareerHobby Ac-
credited Home Siudy. Expert Insiruction. Economical, FREE
CATALOG, Southern Carear Instituie, Dranwer 4TXPM-2158,
Boca Raton, FL 33427 (305) 366-2522

NEED CASH FOR COLLEGE? SCHOLARSHIPS,
GRANTS, LOANS, AVAILABLE NATIONWIDE, GUARAN-
TEED RESULTS. PLAN YOUR FUTURE NOW! CALL (&00)
USA-1Z21 EXT. 6181,

LOCKSMITHING, Universal School of @ Masier,
Correspondance and Shog Traneng Box 214652PM,
Sacrarmante. CA 35821

DONT BE FOOLED BY OTHERS! We Are govermmant
lscensad pateni attorneys and our fees &ne Inanperdgive. Fras
prochure explaing patenting and gives fees. Moyerman &
Moyarman, 514 Fullerion Avenue, Whitehall, PA 18052 (215)
323000

PATENT AND DEVELOP Your invention Registered Pat-
enl Ageni and Licensed Professional Enginear. Send for
FREE PATENT IFNORBATION Every Inveniory Should Have,
Rezhand L Willar, 12 Parkcite Drive, Swita M, Dix Hills, NY
11746 [S16) 4994343

INYENTORE: Learn how to Submil your kbeas to industry
Call free 1-800-528-B0503, Canada 1-800-528-6060. KA31.

MONPROFT Foundation helping invoniors over 11 yaars
Free recording forms. Fres evaluation, Afikated Yrvantors
Foundabon, 501-B lowa, Colorade Springs, CO 80908, or
cail 1-800-525-5885.

“JET Engines | Gas Turbénes’ Homesiudy « Maimtanance.
Amencan Jot Schood, PMAET, Darby, Montana 55829

DETECTIVE Prolession Easy Homa Study. Frese lapal pin
cerlificate, luture. Professional Investiqator Training School,
Oepl. GP, P.O. Box 41256, Los Angeles, CA 50041

PROFESSIONS, Madicimg Othars. Bachaelors, b

INVENTORS! Can you palent and profil from your idea?
Call or write for your fres information package Ower a
decade af ErVice AMERICAN INVENTORS
CORPORATION, 82 Broad Sireat, Dept PM, Westlisid,
Massachasarls 01086 1-800-1308-5858. In Massachusalls o
Canada call (413) 568-3753.

PhD's Unegue C(neck Methods, Homastudy, Enrght
Consultants, 163 Jorasemon Sireel, Suite 1106, Brookiyn,
Maw York 11201PM

LEARN TO HYPHOTIZE anyons Complele instructions
Easy-To-Follow, Guaranteed $595 + 5200 postage & han-
dling. Current Pubdications, 5808 West Loop South, #4704,
Balkaire, Taxas 77400

UNIVERBITY DEGREES! Econcmical home siudy for
Bachaln:'s, Master's, Dioctorate. Presliguous facully coun-
sebs for independent study and lile gxpenence Credits {S600
Studants, 600 Faculty) Free information - Richard Crews,
.0 (Harsard), President, Colembia Pacific University, 1415
Third St. Dept. 2E84, San RAalsel. CA 84801 . Toll Fres: 800
227-0119; Calitormia: B00552-5522, o 415:459-1850.

LEARN Auclicnaenng - Free Catabog. Nashylle Aucton
School, Box 2026, D4, Columbia. Tennesses 38402-2026

EARN MDRE IN 90 DAYS. Free 1907 calalogue describes
200 success proven correspondence Deyploma Courses
Granton Institute. 2634 Adslaide Sireet 'Wesl. Toronto,
Canraca M5H 173

COLLEGE Chouces: Free Booket Choicas-A15. Box 246,
South Qrange, M 070779

PATENT IT ECONOMICALLY? Froe Details. Licensed since
1858, M Ranes, 2008 Fondulac, Rechmand, VA 23329

MONTAMA LAND 20 Actes |0 mvne) slaring al 6950
with S500. down, $88 22'month. Near Beaubiluh ¥ellowsione
Park and Natonal Forests. In the hear of irophy el dear,
moose, antope and turkey bunting. Blue ribbon trout
streams. Guarantesd Access Insured Tite And Warranty
Dead. Your Inagaction Walcomed Freg Color Brochums
Vadeo Tapes Available CALL TODAY TOLL FREE: 1-800-
250-5063, YELLOWSTOME BASIM PROPERTIES, 1119 N
Tth Ave., Dept. PM, P 0. Box 3027, Bazeman, MT S§772.3027
{406} 567-5460

SLASH MOATGAGE PAYMENTES-T ways-Free inlorma-
tion. Barlow, Box 697, Blalrden, CA. 96103,

STUDY AT HOME—REAL ESTATE—Secure Your Fulure
in Brokerage or kwestmend Professionad Course, RGA
Diplama, Full Details Write: ARG A Box 3132 Station B,
Fredericlon, NB. EXIS 5G9

MONTAMNA - Nortnam ldaho Land 5-40 acres of beautilul
productive land in the heart of ine Northwests ungodiuted
weidomess. Some parcels border over & miilsen acres of
national lorest. Big timber, mountains, maadows, lakes and
streams with trophy buntang and fishing. Choose from rural
conveniEnce Lo mounlain iop isolation, Al wih good roads
Four sefson Iang ol it's unegealied best. Timber and
mandral nghts, widaanty Geed, insgred tike. sasy owner
terms. Free brochures, maps and photos. Videss avadatie
Morth West Land Exchange, .0, Box 1083, Degt. PM, Cosur
D Adene, aho BIE14. [208) 6043870

INVENTIONS Wanied! PATENTVESTMENTS
INTERHATIOMAL, 1050 Connechicut 300, Washngion, DG
20036

INVENTION Drawings By Professeonal Patent Drafismen
Dratiart, P.O. 72, Woodsiock, Virginia 22664

REGISTERED PATEMT ATTORNEY Reascnabla rates
Eawin [, Schindler, 1523 East 4 Stresd, Brooklyn, NY 11230

STOP - BEFORE PROCEDING FURTHER WITH YOUR
IDEA OR INVENTION, SEMD S55.00 TO: INVENTORS
AWARENESS GROUP, P.0, BOX 8, PILLAGER, MN 564T3.
MONEY BACK GUARANTEE!

IMPORT Hong Kong, Tabwan, Worldwide Dl Cheap. Frea
Dedails. Gary Emterprises, B-1 PMO Quigley  Driva,
Scobtsville. N Y. 14546

BUY IT WHOLESALE

FREE 16 page PRINTING PRICE LIST, 1 1o 5 colors. shaats
to catalogs. Copen Press, 100 {PM) Bernman 5. Brookiyn,
LY. 11208,

BELTS, Buchklos, Wey Taps, Hal Tacs. Jewslry. More
Complate ing fast seliers. Big Prolits. Comphete dealer sel
up. Color catalog 5100 (refundabée). Anchor, Box 3958
PMA, North Providence, R 02911

LEARN how to offer your inwenlaan o sale of license. Free
booklsd ouflines procedures, rovalty rates, requirsmentds.
Kessler Sakes Corporaton, C-5F1, Fremont, Chio 43420

REGISTERED PATENT ATTORMEY Washinglon, DG
Suburb. Donakd A Kettlesinings. 414 Hungerhord Drive
Rackvilthe, Maryland 20850

FREE AID for collega! We find it for you . GUARAN-
TEEDI! Free Report: Scholarships, S00-A Sumnor. Baltord,
M OFTI8

EMPLOYMENT INFORMATION

CLOSEQUT Jewsiry 55¢ dozen [Calalog 25¢). Foussals,
107-163% Dow. Arhngion, MA 02174

WORLDWIDE BARGAINS Imporis - Dropship - Ciose-
o - Saerpdus - Fresbies - {Slamped Envelopas ). Mormoes, Bos
1TTPM, Hightand, Ind, 46302

EARMN MOMNEY selling rings, jewalry, buckies, waichas—
buy direct, 130% below retsl Catalog 5100 (relundabie).
Anka-P 90 Groanwich Ave, Warwick, Rl Q2886

INVENTION MARKETING. FREE INFORMATIIN
REPRESENTING MAMUFACTURERS. Patmar. 77 Fulton,
2BD Financial Districl, New York, NY 10038

OVERSEAS Jobs 520,000 to $60000 Free information.
Doyeorp, Box 6OTSEZ, Pocatello. i B32010

INVENTORS! Have an idea? Don't know what to do? Call
AN for Tree informalsen kit Toll Froe 1-800-226- 5800

TRUCK Drivers Mesded immedialety. Mo Expensnce?
Cormpames Will Trasn ¥ou, Purchase Trucks With ng bongy
Drwer. Wiribe: Surion, 104 Hempsiead Dr., Somersa, N.J.

INDUSTRIAL equepemaint or sutomotive afermarket only
Wahonsl manulaciures Sesks niw prodects. BO0-232-5847

is: b

JOBS, CRINSESHIPS, TUGS, SHIPS, RIVERBOATS, OiL-
AGS: Women-Men. Work monih-Home manth, USA +
Overseas. Informatesn $3.00. Marne Employmeant, Box 207,
Gantral, IN 47110

INVENTIONS: Fristt information on olfanng your swention
Tor sae. Kessles Sales Corporabion, C-5-1W. Fremont, Ohio
43420

REAL ESTATE & FARMS

400,000 BARGAINS Below Wholesale Mary Free® Ligus
dations . . Closeouts . . Job Lots . . Single Samples. Free
Dwtaits. Bargambuners Opportunities. Box 1408-A_ Holland,
MWichigan 43422

SINGAPORE, HONG KONG, TAWAN DIRECTORIES. Lasl-
ing 11,000 supplisars. 20000 products. Buy direct, Informa-
tn §1.00. Marrick Disbributing. Box 274M, Marrick, NY
11566

VACUUM CLEAMERS Dmscounl Prices” Mew Rainbow
$49995 Wby, Fiter Quesn. Panasonic. Roval, Oveck,
Datails: ABC Vacuum Warshouse TR Biernal-PM, Austin,
TH 78757

2000 QUALITY IMPORTS: Wholesale Catalng 53.00 (Ra-
tundabile), ASS, POB B20622(PM), Daltas, Texas 75EMR

OVERSEAS OIL INDUSTRY CONSTRUCTION JOBS. Hagh
Paying  Valuable Employment Directory For Engineers
Trades & Laborers. Sand $5.00 To: GFS Research, PO, Box
B4, Pearl Cly, HI D682

RESEARACH Hames We Provide Fos Pay! Box 10154, San
Joss, CA 95157

ARE YOU LODKING FOR EMPLOYMENTT Try our Clas-
silied Sechion! it costs ondy 57.00 per word. And, i you wish 1o
rur all or part of your ad in bold capital betters-you can do 5o Tor
a5 Intle as $1.00 pir word sdditional. Act now! Send your ad
lo. POPULAR MECHANICS, CLASSIFED DEPT., 224
WEST 5TTH STREET, MEW YORK, NY 10018

GOVERNMENT JOBS $16.040 - §59,230VR. NOW HIRING.
CALL 805-587-8000 EXT. R-20024 FOR CURAENT FEDERAL
LIST.

GOVERMMENT HOMES FROM §1 (U REPAIR). DELIN-
QUENT TAX PROPEATY. REPOSSESSIONS. CALL DOS-687-
6000 EXT. GH-20024 FOR CURRENT REPO LIST.

RHINESTOME [=wotry and clocks, wholasaia from manp-
Taciurer. Centarling, 11 Shaplesgh Road, Kittery, ME 03504

WHOLESALE APPAREL! Jeans, Oweralls. Formals,

UNITED MATIOMNAL REAL ESTATE . Mew FREE Cata-
log! Top real estate vahues coast 1o coast. Full Color Prembar
Properiies section. UNITED For avery typst of real
estate! UNITED MATIONAL REAL ESTATE, 4700-PM Belle-
view, Kansas City, MO 64112

CALIFORNIA. Lots. Acresge. $40 Down. S40 Monhly. Box
35291, Los Angeles 90035,

CANADIAN COUNTRY PROPERTIES. Acreages for e
creation. developrment, farming. fishmng. hunting, invesl-
manl. menarats, aic. QUR TZND YEAR. Terms avadlable
Titles guaraniesd. Coatalog armaled 5100 DIGHAM
CORPORATION, Suite 408, A5 Bioor Stréel Eas1, Tarondo,
Canada MW 185

OVERSEAS 526000 - §75000+ Free Report!
Employment, Box 19760-AP, indignapaolis, IN 46215

190 POPULAR MECHAMNICS ® APRIL 1587

FREE REAL ESTATE CATALOGS. Midwest and South-
a8t Sun Balt States. Bpecily Property and Ares Degboad. Call
or Wre: COUNTRY NETWORK, Box 358PM. Gainesvilla,
MO BSESS, 417-6T9-4832

By All Sipes. List $1.00 Fagkand Dwtributors. Bon
8436, 5t Lows, MO 63132

CLOSEQUTS! Dipcounis' Below Whodssale! Freobies!
Infgrmation'stamp: DON. Box 20152, Ferndale, Michsgan
4AZA)

ADVERTISING AGENCIES, ADV. 3ER.
MAILING LISTS

NEW ACTIVE NAMES! RANDOM STATES AVAILABLE!
IMMEDIATE SHIPMENT! Guaramesd Opporiunity Seakers
on Adhesive Labels 5007525 1000540; 50005175, Cihars
ADVOMN, Drawer B2, Shedley, IDEI274. Visa' MO AmEx 1-800-
B2-3060

FREE Mailmg List! Consullabon Delalls GOC-38P, Box
1107, Stuard, FL 33494 (305) 334-5205. 1-500-554-5478

OPPORTUNITY SEEKERSMLM MAMES. FREE SAMPLE.
WonfureLP, Box 338 Aiviera, AZ §54473

[Comtinued on next page|




ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

MMM&}

HOT It - many categarias. Credit card arders 1-800-843-
OT551-515-232-6769. List, Box 1033, Ames. |A 50010

SAVE up to 40% on rmelal debectors. All magor brands
Incleding White's and Garmett, FREE discouni calalog
MNorthwoods Gemaral Slore, Depl. DPM4, 1325 Greenway
Cross, Madison, Wl 53713, (808) 2744680,

PROFITABLE OCCUPATIONS

MALCRDER BUYERS LISTS! ALL CATEGORIES DiS-
COUNTED. COMPUTERIZED in ZIF CODE ORDER. MO
CHARGE for Pesl and Stick Labaels. GUARANTEED DELIY-
ERABLE. For Complete Datalls RUSH SASE to: MML, 508
Echo Hill G, Ballwin, MO 63021

FRESH HOT WAMES! Opporbunity Seekers. PeelStick
Labels Zip Coded. GUARANTEED DELIVERABLE] 500820,
000535, 2000360, JA Enterprses. 809 Briarwood-Pidaz,
WVietoria, Texas TTO0

MAMES! FRESH, HOTLINE, DELIVERABLE LABELS!
GUARANTEED QUALITY PRICES! 1-{B00}-992-9408.

MAL ORDER Buyers! AR Categonies, Computenized i Zip
Code Owder. These people will respond to Mailorder Offers
Guaranteod Dakverable! For full datails Rush SASE To JB
Disl. Co.. ne.. P.O. Box 127, Cuperting, CA 35015

MAILOADER BUYERS! ALL CATEGORIES, Compubar-

MAILORDER
lulrdmmIaHLBHEABEln SUCCESS CONNECTIONS CO.. 6
SE 10h Dept. 001, Pandalion, Dregon BTEDT.

FRESH HOT AESPONSIVE MAME LISTS of Mailordar
BUYERS, Most Categores. Compaierized in ZIPF CODE
ORDER. Paad, slick labels GUARANTEED DELIVERABLE
Dilails: Rockat Trading, 118W 137 5t., Box 2090, New Yaork
10108

ACTIVE Buyers Masling Lists. Opportunity Seekers Dis-
counts AN Calegores. SASE. Ark, Box 2, Imlay, Mich
b

SAVE DN YOUR PRINTING! 20 Wholesale Prinders Price
Lt £2 00, MONEYSWORTH, Box B13. Elizatath, NJ 07207-
0513

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE Fonts, Hand Prmiing Prosses, Hol Stampars,
Supphes. 120 Pages. 5200 Deductible first order, Acme
Type, 1720 N Marshhiedd, Chicago, 60622

MAKE rubber stamps—big prodits. Complete supply and
aquipment catalog with instructicns. §1 deductible with
arder, Star Stamp Supply. 1730 N. Marshfedld, Chicago
GO822

TYPE for printing Catalog §1.00/deductinés 181 onder
Cuakar Gity Typa, RD. 3 Box 134, Honaybrook, PA 19344

BiG Profs Making Aubber Stamps. §1.000 Martin, 1432
Rbajor, Jetlereon City, MO 65101-3684.

PRINTING Presses, new and used supphes Ll S0¢:
Turmbaugh Printers Supply, Mechanicsburg, Penna 17055

PRINTING SUPPLIES

QUNCK Copy Printeng Low Prices, Write: Nationwide, 614
Morth Main, Bloomington, llinais 61707

GIFT SHOPPING

X TOPF Meychain As Seen in Videos, 51000 M.O. Plus
5125 PAH To: ZETIFCI, P.O. Box 19744, Dapt. PM. Houston,
TX 77224

PLASTERCRAFT ... Profifable Home Business 3000
Molds Avaitable. Details. Lynnette. 6251C Mentpark. Mantor,
Dihaty 44060

FREE Brochures. Repair sr condifioning, Refrigeration.
Tools, Supplsss, full instrechons. Dooleo, Inc., 11252
Goodnight, Dallas, TX 75229,

FT.SMITH Auctisn School, Fr. Smath, Ark. 72003 Aesident
& Homa sludy. Viataran Approved.

REPAIR Iawnmowers thousands of parts and tooks whole-
sale Mgt 50¢. Ellwanger's, PM, P.O. Box W, Porl Jervis, NY
12

MAKE $1000 WEEKLY DETAILING AUTOMOBILES! Le-
pitimate—satistaction guaranteed. Inla: Gropubto, Box
B1E0, Oklahoma Cry, 0K 73146

POOL TABLE CLOTH REPLACEMENT MANUAL shows
you the Irade secres. Famashc income opporunity. Send
£5.95 A Conmeor, 10832 Dawen Dr., Dallas, TX T8298 Fren
dedails.

SALESMEN-DIST.

MAGHETIC Signs - Commisgion - Bonus. Chamalegn, 140
South Camine Secs, Sulte 304, Tussan, AZ B5T10

AGENTS WANTED

MAKE MONEY IN SPARE TIME. As & subschphion sales
regreaanialve for leading national magazines, you can sarm
generous commeesions while leaming the ar of sefiing.
Instructions and supplhas will be sant tovou free. Send this ad
with your name and address to; POPULAR MECHANICS,
Diapd. AB-L, 250 W, 55th St New York, NY 10019

BUSINESS OPPORTUNITIES

MPORT-Expon opponunity, profiable world-wete, mail
ordes businass from home, wihout capital. W ship plan lor
no risk examination. Experience unnecassary, Free Report
Muallinger, Dept. A2706, Woodland Hills, California 91367

ARAB BUSIMESSMEN have money 10 buy & invesi. Top
findars fees paid IMEA, 18TPM4, Box 3574, Newport Baach,
CA 92663

EARN Thousands! Homa Mailing Program. Goodworid,
Box 26233-A, Tamarac. FL 33520

GUARANTEED! 5100 Pound from “Junked  tires® (Slamp
appreciated). LaValleys, Fountain, FL 32438

HOME BUSMESS. HOW TO start and operate. Guaran-
beed large profils. Details: HB Enterprises, Dopt. PRad, 104
Bolney Way, Columbia, 3C 22210

CLIP newpaper items—352 - 525 EACH! FREE Report!
Clippinga’8. Box 6108, Pompano, FL 33063

10 CREATIVE pusiness opportuniies. Exiracrdinary profit
potentzal. $30. Creative Resume, 3507 Fay St Hundsalle, AL
I5810

MAILORDER OPPORTUNITY: Start profitable home busi-
ness withadt expanencs or capdal. Write for free book. plus
dedadis. Mo obligation. Mail Order Associates, bnc., Dept 682,
Monivale, B 07845,

RECYCLE METALS. NO, NOT BEER CANS! Easy 3458
weskly! Fres information. Racyeler, Box 1214, Franklin, TH
37065-1214

WANTED - PICKUP TRUCK OWNERS. Your own profit-
able pari-lime business. Guarantead! Wnile - KINGETOM,
DeptfH, Oskaloosa, K5 66086-9028

TAKE Catalog Orders. We drop-ahip 2855 best salling
spacialty products. Lowes! below wholesale prices. brime-
ale delwary. Spactacudar home business opporiunity. Free
Book. SMC. 9401 De Soto Avanue, Dept. 20-75, Chatswoeih,
CA 913114991

MAILORDER Books, 1.000% Prohil Report, Selective, Box
1140, Clearwaler, FL %3517

MAKE BiG MONEY REPAIRING WINDSHIELDS & Plate
Glass! Up to $60.000 yearly! Call TOLL-FREE for Valuatie
FREE repor. 1-B00-321-2557, Glas-Weld Systems, Box
575504, Bend, OR 87708

$1.000 weekly mailorder, Immediate opporiunity, Mo
ohilogabion. Entorpriss, 210 Walch-PM. Ames, 18 50010

CONCRETE Block Machines: Catalog 51.00. Aoute One,
Box 3740, Rapid Cily, South Dakota 57T702-3740

REPAIR HYDRAULIC JACKS—DETAILS FREE. WRITE:
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS 78520,

VEMDING MACHINES. No selling. Rodles mam amazing
profits. “Big Catalogus FREE. Parkwary Corporation, 1930
PMB Greanapring Drive, Timonium, Marydand 2109

LEARN Sawwmg Machine Repairing. Men Women.
Lucrative Profils. Gresslin Comespondonce School, Box
5104, Spencer, lowa 57301,

MAKE MILLIONS MANUFACTURING BATTERIESI
Supplies avaitable. Everiast, Box 365, Bogola MJ 07603

HUGE Prodits! Recondilipning used car batteries, Secrels
athéirg don’l el Siamp please Battery Cwtled, Box 3300,
Hickory, N.C. 28603

PREPARE Tax Relwms Eam high fess, dignified work
Train at home. Accredibed Program. Matiomal Tax Training
School, Monsey. 20U, Mew York 10852

EARMINGS unlimited! Madl  our  burglar  alarm
adwertisermants from home! ABM Merchandising, Box
58314, Chicago, IL 60858

51,000 Weekly. Home Business Direclony, Box 2019-PAE
Mew Yiork, Mew York 107163,

FANTASTIC EARMINGSEN Seling Books  National
Markeling. 5A Elaine, Spring Valley, MY 10977

$182.00 From Square Fool Phwood. [Huge Demand)
Revealing Proof 50¢. (Relundable). Woodwin, Brldgew!'lur
Mass 02332

MAKE HOMEMADE BOOKLETS. I've sarmed S187.000
with ming. Free information. Falcon, PO, Box 1009,
Gallinburg. TN 37738

NEW discovery in battery reconditioning. Eighbesn
months guaraniee means “Bag Profits Fast"? Elecione. 7415
Gatde Or., Litthe Rock, AR 72205

ASSEMBLE woodan novellies ol home We pay $232 88
wedkly. No axparisnce. SASE. Walping, Bax S80M, Pinellas
Park, Fl. 34Z30-0660

$100,000 YEARLY | | | Assambla “PROFESSIOMAL™
GIANT SCREEM PROJECTION TWa with lensas and screens
wlikred by SONY, TEMITH, SYLVAMIA, and MAGNAVOX!
Lo Simple  construclion’ . . llusireted  infosmation  ancd
complate  parts  cafalog  $2.00.  Money  back
guaraniea’ . . POLIVISION, 187PM Cyprest Sirast. Throop,
P& 18512

CLOCKS. WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH lor Gold, Jewelry, Gold Testh, Bings,
Dunmnonds. Watches, Silver, Platinum. Mail Arlicles Today.
Fraa gifl with infesmation. Chicaga Gold & Presious Metals,
10 South Wabash, Dapt. B58. Chicage. BIE03

TAKE NQ CHANCES. Deal with oldest, mosl rehabbe firm
in ald gold business. Established in 1834, We buy Gobkd,
Sibwer, Platinum, Diamonds, Highast Cash. Free information
Ross Industres, 204 East Madison, Chicago 60602

CLOCKWORKS, wood clock blanks, rockhound supplies.
balt buckles, cul shones, abe. Wholesals catabng 25¢. Elorde
Corp., BDE'3 10th Streal. Wheatland. Wyoming £2200

CLOCKS, MOVEMENTS, ACCESSORIES (German). Free
catalog, 1-800-558-2674, Instruments Services, Depl. PMW,
431 So. Arch, Janesyille, W 53545

BWISS WATCH REPLICA. 1007 Dutalls) Satistaction! =1
‘Whobssades ! ORDER. 21 3-305-8848

TREASURE FINDERS

TREASURE—Locale quarter mile awdy with ulira
sensitive locelor—orachure ree Resaarch Producls, Box
2TOZTO-AMIC, Tarmpa, Flonda 33683

TREASURE Locaters Ancsant and Electranics. Most Com-

plede Line Free Cataleg DETECTORES, PO Box 17178,
Dalias, T 5317

GET RICH using OTHEA PEOPLE'S MOMEY! Unigue -
amazing business'! Details FREEN FinanceB, Box &605.
Margabe, FL 33063

WEALTHY BUSINESSES!! Learn naw  maongymakng
whoas, opporlunities, concepls. Free Detasts, West Falls, P.O
Bax 348, Deptl. PMIT, Elzabathiown, P& 17022

GET RICHY Secre! lww smashes debts—brings Cash,
Cradit! FREE report!! WealthKil B, Box 4036, Pampans, FL
33063

100,000 OPPORTUNITY That Most Feople Miss
Auzzall’s, 308 MeDonald, Baton Rouge, LA 70808

$25,000 LOANS INTEREST FREEN Secrel Federad law
WIPES OUT DEBTSI Datails FREEN Moneywisa®, Box
GIGETS, Margate, FL 33083

VINYL'S Where the money I8! Protessionaily repair, refin-
sh, recolor tumiture, car lops. Cuick. easy. Two small 5§20
pobs a day sam you §1,000 a month, Homes, cars, offices,
restaurants, unlimited cusiomaers. Start eaming atter a low
dirys pracice Details fred, VP, 2007 Montrose, Chicago,
a6

40,000 GN "5 ACRE! New Hydroponies - mexpensive,
pleasani. practcal! Free infermaton. Robun's, Box 1214,
Frankin, TH 370651214

HOME Business Direciory, Owver 300 Home Jobs, Send B4
Howme Busingssas, 1484 lverson, Atlanta Ga 30307

ALUMINUM SCRAP — Recycle Yoursed — MAKE 525,00
POUMD! Free Information: indusirigh-PM7T4, Box 127,
Alexandrin Bay, New York 13607

EXTRA BCOME. Assernbde products al homs, Mo eagan-
ance. Details 1-813-545-8421. Ex1. 898

MULTELevid Mailorder, Two Opporunities. O°'Keik-M, 10
Oak Lamne, Suesisn, TA 94585

LEARW MIRROA RESILVERIMG ifree miormalon
Skvercralt, Box 127, LansSowne, PA 19050

BATHTUE REQLADING, produs! sales. ssrvice and 1r|F|-
ing. Call Unigue Coatings Corp. (313) 538-8600,

BUMPERSTICKER PRINTER. Cheap, Simpla. Podable.
Froe Delails. Bumpaer, POB 22761 (GC), Tampa, FL 33622

MAKE Rubber Stamps. Highly Profitable. Fres Details.
STAMPER, P.O. Box 22609 (GC), Tempa, FL X822

FROFITABLE GOLD FOIL PRINTER. Personalirg blsingss
cands, pencils. matches. Fres details Gold, PO Box 24586
1GC), Tampa, FL 33623

SCREEM PRIT T-SHIRTS, inexpensive ks, Frea Delails.
T-Printar, PO, Box 23391 (G}, Tampa, FL 23623

‘SELL INFORMATION BY MAIL, EMJOY SUCCESS,
WEALTH, INDEPENDENCE. Wrile: Fairfield Publications.
10-4 Woodcres! Avenve, Trumbull CT D811

|Continued on next page)
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BUSINESS OPPORTUNITIES
— e L LAY i
$1,008 WEENLY Possible Bronging Baby Shoes FREE

BROCHURE SHOWS HOW. NBPM, 328 Airpon, Sebring. FL
T

MAKE BALLODN AMIMALS. 3400 Weekends' FREE
SAMPLESIMSTRUCTIONS: Funmyman's - FM74, Box 250,
Alpxandria Bay, Mew York 13607

MAND Tuning guickly learned with home study courses.
Diploma granted Amarican Tuning School, 17050 Telfer
Dviva, Mosgan HIIL, Calif. 95047,

ASSEMBLE PRODUCTS AT HOME. Many opporturitias
paying High Weakly Profits presently availabla withoul
| Wride: Buesd as, 526 Brighlon 11th, Brookhm,
Mew York 11235
SELF-PUBLISHERS sarn big maney! Writing and sslling
ek by il brirugs i money. Free getadls; Richard, PO
Box 147576, Gainesville, FL X2604

PROFITABLE HOME BUSINESSES| Free Information!
Guarantgad! Rampick, 5854 5 Ausbin Ave . Chicago. IL
60638

UMIDUE! GUARANTEED! PROVEM! Business Opportuni-
ties, FREE Information. H. Meyer. 1458 Delia, Port
Cogquitem, BC. V3G 2W1,. Canada.

| MADE 540,000 Year by Mailorder! Helped cthers maks
monay! Details 25¢. Torrey, Box 318YY, Ypsiantl, Michigan
48197,

$0 - SI0AHOUR. Amazing breakthrough process re-
slores BurnedCutTamaged Counteriops WITHOUT RE-
PLACEMENT. 2 hours'day earn $30,000esr. Milliona of
aparimants, homes pay profits immediately’ Free Informa-
lipn. REMEW, Box 19836-PC, Portland, Oregon 57219

MEED CARCK MOMEYT End worry. Easy Spare lime. Free
detpils. CPO/A, Box 1011, Willeox, Arieona 5644

FREE DEALERSHIP-SELL MAILING LISTS!
Program Free! PCW, Box 130204, Valley Stream, WY 11582

GET RICH! Make $15000 in 30 days. No Iwvesimenl
MeDiowall #M-03, 3560 Wilshire, Los Angeles, GA 90010,

MAKE MOMEY AT HOME, free information on seversl
lucrative home businesses. Write: Java. Dept. 113PM, Box
1564, Bedlaire, TX 77401

EARN $1,000°81 Homa Malling Program. Century, Bax
2059PM, Danbury, CT DBE13

HIGH PROFITS MAKING ACRYLIC KEYTAGS With Color-
ful Degigns, Professional. Fres Brochure. Pescock Dessgpne,
Inc., 3766 W. Davon, Lincolrmsood, IL G0685-584

MAXE YOURSELF RICH Become a millionaire in Amari-
ca’'s bippest industry. Full or part time. introduction §10 plus
51 handling. kew indepensence, P.0. Box 1021, Dapt 08,
Gulf Shores. AL 36542

START MONEYMAMING WOODCRAFT BUSIMESS mak-
ing “Emsy - Cuick” toys, gifts, nowelties. Fres dolails.
WILLIAMS, 3600L San Sebastian, Tucson, AZ 85715

PROJECTION TV . . . Make $35's assembling Prmm
Easy . . Resufls mmmrubh 1o §2.500
Total Cost Lass Than S30.00 . mrl.mam
intormation §20.50 lusirated inlormation FREE .
Macrocoma-8HY, ‘Washington Crossing, Pamnnsylvania
18977, Creditcard orders 24HRAS. (215} 736-2880,

MAKE Compubar Clonas m Uz hour. $850 weakly spare-
tima! “Screwdriver Easy.” Expierince unnecessary. ‘Write:
CampuBili®, T7T1PA, Barie Ground, Washington S8504

UNHLIMITED INCOME GUARANTEED! Sovon Most Profit-
able Home Businesses! Exgy To Starl, Low Investment! Free
kdormaticn: Poliard Enberprises. 25681 Country Wood,
Gresmville, M5 38707

ENJOY LIFETIME HOMEWORK. 48 yoars | Basy
momaymaking, Mow retiring! Froe secred folio, H.IHI.ICDG
Carlsbad, Calif. 52008

REBUILD HYDRAULIC JACKS-for detasils: Hundbey
Hydraulics, 3510 Morh Main, Clebumna, Texas 6001

TURN YOUR HOBBY INTO YOUR FORTUME. Instructions
$1. Guarantesd. FREE shopper's pocket calculalor with

order. GNP, Suite 18-2T0AD, 12418 Morth 281h Drive,
Phosnd, Arizgons A5029.
MAKE High Profts Personalizing Rems, Free Calalog.

Wirite: Catalog, P.O. Box 25851(ZCH), Tampa, FL 33623-5051

IDEAL HOME MLM BUSINESS. 3%an Withoul Capial.
FREE Report Dscharson-{PR4ET). 313 Uncas, Mitwaukes,
Wisconsin 53207

SEMSIBLE ADVICE for NEW [ob or business. Write:
Country Comer Books, Box 346, Aldan, lowa S0008

MAKE Your Mailman Deliver Your Forfune!! MBA, Box
57108, Greenshans, NC 27420

MILLIOME Nead LoansTredit! Cash in with your own
preslgecus money COnsuMing buseness. Mo educational
requirements. Start part-time. 10-year oid national firm
provides tramning, support, Freo valuable report. PFA, Box
ES7-PH, Dana Point, CA 92829, (T14) 240-0406 X104-P

£25,000 IN YOUR BACKYARD. Sparstimae-growing profit.
abis spacialty plants. Ensy-start with §50. Free information.
HOMESTEAD, Box 988PM, Friday Harbor, WA BEZ50

BECOME A LOCKSMITH-Gat THE REAL STORY bedore
you spend hundreds on iraining and thousands an tooks and
supphies. Bookdet 535 Renastance Creationd, Box T46TE.
LaPasia, OO BOS3S

$1,000,000.00 Sparetima, Ouwickly, $10.00 Book, Retund-
able; $3200 Cash Handlng: Jenkran, Box ITTTEE. San
Diego, CA 82178

$10,000 MONTHLY Taking Photographs at Home! Cadl
recorded massage: (303) 6748155

OWN YOUR OWN PAY TELEPHONE AND KEEF THOSE
QUARTERS. Informalion, Reatures, suppliers,  $595,
Vanhorn, Box BO0E24, Houston, Texas 77288

14,547 HOMNG KOMNG-TAMWAN Producks . Sl kofs.
Some samples free. Harbar, Box 1T19PM4, Yuba City, CA
BEgas

AEBEMBLE Elactronic para. We supply components and
inatructions. Mo sxperience. no salling, guarantoed pay-
mant Wrile: ScuthTech Electronics. Box 28217P, Kenneth
City, FL 33708

"MORTGAGE Brokerage,” Lucrative (Particulas 52 00).
Sources-PS, Box 201332, Davie, FL 33329

EXTRA Inoame or Full Time BisSaness Rapairing Elscton-
& Calculstors. Tool List, Troubleshooting Procedure and
Figw Chart Supplied, §15.00. Repair Servica, 618 Monroa
Street, Janesville, W1 B3545

FREE - Be ligled Tor Home Business Dpporiunitses. WHRC,
Bax 282, Pie Vallay, CA 92062

RAW QOLD MUGOETS This IS a golden opportunity
CURRENT LISTINGS with SAMPLE 556.00. DAWSON GOLD
EXCHAMGE, 3224 Lea 5t. Anchorape. Alasks 0504

CALL NOW! OPPORTUNITY HOTLINE 24 HOURSDAY.
RECORDIMG. (213) 274-5087

GET RICH! Home Mail Order Book Business. 1.000%
Profit. Frise information, Premium, Box 1621-A2, Spring.
Tawas 7733

$1,000°S weekly! Homs Business, starl ienmechately
NEIKIFK, Dept. 20, Box 1335, Befton, TX 76513

FREE intprmation: Mew Super Business Opporfenity
Miredith, Box 112168, Peno, NV BBE10-1216

HOW to Start and Operaie Your Own Prafitable Business
&l Home. FREE DETALS! ARM Books, PO, Box 355 Phid,
Farminglon, MO 63640

$1000.00 WEEKL Y] IMMEDATE Home Income Opporiuni=

HUGE PROFITS GUARANTEED Home Bussasses that
Work. FREE indormation. Profits Unlimited, 525 Wast
Avenue C, Depl. 4B, Killeen, TX. 79541

NEW PRODUCTS-Deaterships-Franchises-Free Dedadls-
Dacvart, .0, Bow 103, Ashland, Ky, 41105

NEW PRODUCT! NEW PROCESS! NEW OPPORTLINITY!
GUARANTEED! FREE DETAILS. Global Veniures, Box 552,
Bridgawater, Nova Scotia, BSV 2XE6 Canada

TURN Your Sparatime into $20.000 yearly claaning restau-
rant wonts! Idaal second income. Evenings. Capital unneces-
sary. Wrie: Claan Vent, 771 Ph, Baftle Ground, Washsngion
BEE04.

END Fenancial Problems Aefinish Bathtubs. Full ar Pan
Time. Low Inestmant, High Profil: B0S-843-8777

STEADY Incoma Send 3150 to: Proston, Box B124,
Parmmownt, CA. 0723

MAKING EXTRA MONEY MADE EASY. FREE Subscrip-
tion to Opportunsty Magaring offers hundreds of proven
ways, Writs: Opporunity, Depl JS2 B N. Michigan Avenus,
Chicage, || BB

BEAUTY PAGEANT FRANCHISES, Become O Of Amear-
iea’'s 20th Caniury Beauty Papeant State Directors. Wnita:
351 Oak, Suite L. Bran California 92621

MAKE 57000 Monthly using other People's Monay
Urnique Mew Bussness. FREE DETAILS: Fmanciat #M.03,
Box 4300, West Cowvina, CA 91791
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et G theed| FREE Inormation. Send Stamp. ALCO,
BTEBPMY, Socorre, MM AT

MEW MONEY MAKERS AND FREE GIFT - SUPEROC, BOX
0954, MEMPHIS, TH 35124-0054

“MIONEY™" part time §75,000 “FREE" deiails: DAG, 2222
Bear Valley Parkway #0, Escondido. Calif. 92027

AMAZING FORTUNE hidden n “junked” balteres. Take i
for panniag? 17 years Succoss seCrels yours now. Wrile:
OwenCo, TT1PMM, Batile Ground, Washingbon 98604

BIG MONEY, BUSINESS OR HOBBY
UNBOLUE, aasy-to-laam crait! Stonemasonsy! LOW COST,
BiG PROFITS, $2.95 (Canadian) AJS Vendures, Bowx 204,
Emenyville, Ontario, Canada, NOA 100

HOW TO MAKE P TO $750. ON WEEKENDS
FREE Details. Write: John Berry, P.O. Box 20732 Midtown
Stabion, Mew York, New York 10129

NEW OPPORTUNITY! Learn Talephone Service And Re-
palr Al Home. AVERAGE $35.00HOUR. Free Brochure
Setcomim. 2186-H Collins Bivd., Gulipart, MS 35507

$1000'S WEEKLY Mailing Stamped Ervedops: Cener,
Box 331747, Los Angebes, CA 90093

MEDN Bright future SELF-TAUGHT coumns $35.00 (LS)
carser info. $1.00. MEON COURSE. 115 Rivarbirch Cres.,
Calgary, Canasda T2C 0BS

MAKE 5240 Duaily with Free tinea? spare howrs. 12 years
Sucoess Secrets now yours! Datails: TireCo, 771PM, Batile
Ground, Washington 38804

FREE!. .. TREASURE OF HOME BUSINESS OPPORTUNI
381 380370

IMCREDIBLY EASY IMCOME. Free informaten or send
§12.95 {money-back guarantes) bo: Multl Seraces PM. 1TH
Howe #2368, Sacramenio, CA 958725

HOTTEST ... Mos! Profiable Busiress Around’ EASY
§1.200.00 Wesldy. BuySall Used Cams And More. Huge
Demand - Real GOLDMIME. Complete Manual For Success,
GUARANTEED Send Only §7.85. Automoney-306M4. 1208
S0M, Cloveland, Orhip 44124

MAKE PVC FURMITURE. Turn your spare hours inlo
331 200 yoarty! Easy homs assembly business. Whs: PV,
TTIPM, Battle Ground, Washinglon S3E04

MAKE MOMEY WITH CARS. Book shows 100 automolive
Business idess. Guarentesd Send $15 Toa: Aulodmolive
Entarprisa P4, P.O. Box 164, Texas City, Tx 77592

BIG PAINTING PROFITS As Pamting Cantractor! Others
do work. You collect money. Gontrachor's book tells all. Fres
dataits. Pasnting-1. 9652 Papaya Lane, Winter Sprmgs. Florda
ra

NEW OFPOATUNITY MAGAIINE For Man Geess Travel
Guides, Mongymaking ideas and Move, Fiust Copy Free.
Ower The Hsll, Dept. FS12, 129 Bropgway, Montcello, NY
1270

1500% PROFITI MNew Mailorder Opportunity!' Ewery
Hormie Prospect!!) Mers $10 investmant! $2.00 Credit, Sam-
ples. Details - §1. Guaranissd ! Gasren's, Box 882, Zanesvilla,
Ohig 437

"EASY MONEY"| BIO PROFITS! Amazing book revesls
secre] maney Sources, unknown opportunities, much moral
Sample copy 85. Taylor, Box 101-7C, Brookhm, NY 11208-
L]

$A28.00 OME DAY Sefling Fastest Ling Uised Merchandise
L.EA, Canada Instant Cash. Dedails. Box 2009, Karmioops,
B.C., Canada V2B 4Y3.

TRAVEL FREE plus FABULOLS INCOME. Exciting Detads
Frea! GloballDuesl, 5899 Kanan, Agoura Hills, CA 51301

BEVEN Mos! Profitable Homs Businasses. Frea Details
Grant, 14333 Stake Fair, Detroit, Mich. 48205

DO YOU WANT TO EARM LOTS OF MOMEYT Star And

START Your Own Successiul Business At Home FREE
DETAILS. WAPACT!, Box 7295 Pensacola, FL 32514

PLAND Tuning Learnsd quickly at homa, Free ndormation
Empire School, Box 1014PM, Jupiter, FL 33468

JOIN Hyundreds of Successhul Beginners Proapening in
Busaness Al Home. Free Details. Free Union Publishers,
Section 11, AL #1, Box 274, Free Uinion, Virginia 22940

MONEYMAKING OPPORTUNITIES

GET RMCHI! Secrel law smashes debbs—orings Cash,
Cradit! FREE réport! ‘WmalthKnt®, Box 40385, Pompano, FL
33063

Cperate Your Own Profabie Home Business, without capi-
Lal or expariendcs. Write Today for Fres Info: 8F Publishing,
Box BOA, Lancaster, K5 66041

METRIBLUTORS Wanted. Work from home Handsoms
profits. New prodiect thal automaetically monibons tine pres-
sura for longer lire Ufe, lass pas consumpbon, greaber
driving safaty. Free sample and details. Write: Jaks, P.0. Box
LE5B-M, Sylmar, CA 51342

§I00 Day, One Howr Work, Details 55 Speedy, 50T M.
Central. Marshiisld Wi 54448

"MILLIOMAIRE Ags''- Schemes or scarms? Eye-opening
report. Frie datails. Peakko, Box F31-2, Paris, Ontarso M3L
3ET

FREE sarnple of mailing lists that get resulis! McCann, 32
Waime, Canerat, NJ 07008

FANTASTIC sarnings mailing from home!! Offer: Fush
Stamped Addressed Envelope bmiparial, P8 X17410, Fort
Lawdardale. FL 33318

(Continued on next page)




MONEYMANKING OPPORTUNITIES
{Cantinued from precading pags)

$1,000°8 Working Home Fush Stamped Enwvelope:
Allslars, Box 691800, Loz Angeles, CA 90060

ADVERTISE Frea in 507 Magazines. §5,00. Directory, Box
11N, Atlanta, Geongla 30301

MAKE Rubber Stamps. Highly Profitabde. Free Delails.
STAMPER, P.O. Box 22809 (GG), Tempa, FL 33822

FORTUNES From Penny Gold/Silver Stiscks Fres Infoe-
mation.  Prospanity-Pid, Box 1Z27. Manhettan Beech,
Califomea 90266

FREE dalails-Mow woalthl Sweap Parking Lots:
Scarbrough, 32 So. Chesinut, Copan, Okla. 74022

EMJOY Reading And Making Money! Mo Imestment. No
Hassde. Writs: DEW, 1612 Layion, Clovis, NM 88101

MOMEY From discardad tires! Detalls. Brownie, Box 53,
Fishers, Indiana $6038

EARM 35000 ANY WEEKEMD! Amazing new sysbam
mskes i eaay. Mo money nesded. Skeptical 7 FREE PROOF.
Write: Crossroads, Box S5087-C8, Babylon, NY 11707

MAILORDER NAMES AN categories. Compuiedzed Zip
Code Order. People will respond Guaranteed Daliverabse.
Free Details. D&D Marketing, N225 Twin Grove Rd. Monros,
Wi 53586

POWERFUL MOMEY makers. Information 51,
Profitlpowers, 2740-M Fideral, Los Angeles, CA DODES

MAKE YOUR DREAM COME TRUE. EARN £50,000 YEAR-

WRITE: THE GLASS MECHAMIX INC., P.O. BOX 17883,
PLANTAION, FLA 33318

EVALUATE “Moneymaking"” Opportunities! Avoild Scams.
Ripofis And Losers! Complele Pepor 9961 Details Fres!
SoaBert Associgies, 1205-A4 Prospect D, Stratford, CT
nE4aT

HIGH Profits With Custom T-Shirts And Caps. Transher
machines, supplies. Press, P.0. Box 220808(GG). Tampa, FL
823

STARTING YOUR OWM BUSINESS. FREE Subscriptsn 1o

Dpgpodunity Magazine tells how. Wiite Opponunity, Dept.
J57, 6 M. Michigan Avenus, Ghicago, Il 60602,

THE POSSIBLE DREAM ... Sevan Mosi Profitatde Home
Businesses-Fres Informabion-Guarantesd Gremann, POB
SRE3PM, Roanoke, VA 24014,

500,00 a month plus B5 othar moneymaking reports, anly
E5.00. A Otton, 14 Roban Or., Huntington, K.Y, 11743

EXCEPTIOMAL Oppartunity. Earn Thousands. Plus s
ngs to 50°% on prasent & future Mortgage costs. Details:
First Fidelity Morigage, Box 9185-4P. M. Charleslon, SC
26410

MLM Update. Earn 520 por distributor monthly? Write:
Deerwood, X375 Visla Haven Foad, Sherman Oaks, Califonnis
914003

HOME BUSIMESS News Magazing ravesis moneymaking
secrets, sampla §1.00. HBN, Box 482M, Jackson, OH 45640

HAME YOUR OWN INCOME. Reproduce neports for pen-
migg, sell for dollars. Details wrils: James Saunders, Box
03308H, Highland Fark, M| 48303

"GOVERNMENT SURPLUS™ JEEPS $30.001 5000000
tems! Compiete Information Your Area. 1087 OFFICIAL
DRECTORY. $3.00 [Guarantead), SURPLUS, (B215), Box
0048, WASHINGTON, D.C. 20068

HOW 1o easily become sucoessful with Penry Stocks.
Rush £3.50 to: RADEL, Bax 555, Winona Lake, i 48590

MAKE MOMEY Setling Motorist Emergency Signal Flags
Pat. Pend. Fund Ralsers, Retalers Write: Gayhes Entenprises,
1224 Heritage Drive, Waendell, NC 27581

LMTTLE Known Gov't Loftery. Starter Info 5250 2807
Darvin, dackasn, Michigan 40201

MILLIONAIRE Maiiorder Expert Reveals Money-Making
Secrets. Free, Excitng. Hour Cassette: Mel Powers, Mo
Holiywood, California §1608,

SPECTACULAR MALORDER OPPORTUMITY Sell Infor-
mation From Books And Cassettes. High Profit with Little
Ivwesimand, inlormaton Free. 515, PO Box 2853, Falis
Church, Va. 22042

ABSISTANCE WITH BUSINESS LOANS Comaci BEVBCO,
P. Q. Box I265-A, Norcroes, GA 30001

BORROW $60,000 " Overnsghl ~ Ay Purposi] Keap Indefi-
nitaly! Frae Datalls! Write: Martin, Box 45-M, Old Wesbbury,
WY 11568

VISAR Mastercard® Simple Effective Guaranioed Pro-
gram. 1-800-626-8902 |Calitornda) 1-800-B43-4048.

FREE MONEY! $300000.000 Gheawsy Granls Mever
repay. Detaits $1.00. Jakla, Box J066PMAT, Saminole, FL

BORROW §40.000 “owernight " Any purposa. Keap indedi-
nilely! Free Report! Success Rescarch, Box 19738-AP,
Indisnapolis, [N 48218

MEED MOMEY? Cash, Loans. Government Grants. 88%
aligibbke-no nvastigation. KPA, Box 373PNM, Woodmeane,
My Yok 11598

HOW TO MAKE MONEY IMMEDATELY. Amazing proven

timeasving strategies. Famous book revenls secrets, tells
now. FREE detalls, IMMEDIATELY. NORDIC, Lock Box
130C, Mew York, NY 10101

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

GUARANTEED INCOME. Raise Chinchillas. Send $10.00
{refundabia) to: Chinchillas. Depd. B, P.O. Box 7463, Mesa,
Arizona BE20E.

EARTHWORMS, LIVE BAIT

GREY MIGHTCRAWLERS “Action Waorm™ - Free Litera-
fure - Telephone - §12-835-2542 - Fain's Farm - Edison, GA
31746

OF INTEREST TO ALL

BORROW $100,000. OVERMIGHT Action Guaranteed
Rush 22¢ Stamg: Financing, Box 1015, Carlisla, PA 17013
6015

HOW To Cbiain 3800 Loan by Mail-interest Free Detsla on
this opporiunity. Only 52.00. Noel Heestar, 5255 Alspach Rd .
Canal Wincheatas, OH 43110

BORROW S500-540.000° “Cvomight™ On signeture. Keep
ingafinitety! Action #R-3 3680 Wilshire, Los Angeles, CA
000

CASH loans Arranged| Signature ondy! Sond SASE wo: B,
Box 2158PMA, Gibaonton, Florda 33654

VISAMASTERCARD OQuéck PersonalBusiness Loars!
Ratused elsewhirs? Write® Mational Finance, Box J5T26FN,
Rechmand, VA ZX235

MOMEY Problems? Free Book describes Loans, Cash,
Governmant Grants. Other benelits, avallable 10 individuals.
Wrile: Associates, Box 88-AX. Brooklyn, Mew York 11235

HORSESHOE pilchars infgrmation and game redabad cata-
oy Send slamped seif-sddréssed enwvelope. Mationad
Horssshoe Plichers Asaocialion, Depl P, Box 208,
Wiskinaonville, Ma 01580

FREE PRIVACY CATALOG. Cash incame appariunibies.
Hidling assets. Secret inans. Mew ldentity. Eden, Box 8410~
PC, Fountain Valley, CA 92728,

MAKE MOMEY with small ads. Pro's sacrets. Free datails.
DARE, In¢.. Room 215, 3628 Grant Ave., Rockford, IL 61103

EARN 18 percent inferest. Froe delails. Sievens, Box
173M, Richmaond, KY 40475

FREE Promational ARsums, Concart Tickets, Stersas, ste.
intgrmation: Barry Publications. 477 B2nd Street, Brookiym,
WY 11209

FREE DOMFERENCES, Occuh Powars, Anthropology,
MWysticism, Grosticism, Psychology, Meditatian, Born Again
Box 1506, Lareds, T TEI42.

FREE Instruction Bookiet, Make Big Bucks Landscaping.
§1.00 Postage-Handling. 1248 Rosewood, Dearfield, 1L
BI0NS

EARM - 5100000 in your spare time from household
articles. Report shows how you can tum hobby info Money-
making Vienbune # MO - BT, $3.00. Maorin Products, Depl. B -
167, 816 Laliberts Avenus, Beauval, Saskatchewan,
Canada S0M 050

MAKE CUSTOM T-ahirts o as fow & $1.99. Free detads or
$2.09 for sample. LEOMARD STEWARD UNLIMITED, P.O.
Booc 15102, Philadeiphia, PA 19121

THE GOVERNMENT SPENDS BILLIONS ON SMALL COM-
TRACTORS. Interested in gelting your share? $7.00 for
haiptut intormation. Box 246, Buffalo. NY 14209

EASY 510,000 Dotasts §1.00. JL Floyd. 120 Monros St.
Roanoke Rapids. NC 2TAT0

QOLD Mine In garage sales! For booklet send $2.00 1o
Golden Const, P.O. Box 1482, Summesville, SC 25484-1462

GUARANTEED RETIREMENT MOMEY! Proven method.
no risk. Guarsnieed fo work for everyone. 100's of 10005
posgible. Complete progrem, send £5.00 fo; Aetiremant
Entarprisés, Box 142, Skol! Valley, Arizona SE338

NEED CREDIT CARDS? BAD CREDIT HISTORY? Seven
staps that will help your credit rating! $1.00. The ldes Co..
Box 2978, Gallup N 87301

BORAOW $500 - 540,000 on Signature! 57% Eligitde! Any
Purpose! Froe Applicabon: Unibed, Box 3780, Downsy, CA
80242,

GET $10,000 - $1,000000 Free & Claar Write: AM.
Entarprisas, 3701 Colonial Or. Sutte 152, Modesto, G 95358

LOANS on your signature onlhyl Fast approval! To $25.000.
Mo Colleteral, Sand for fren applications! NACC-PM4, Box
5388, Torrance, CA 90503

ERASE BAD CREDIT FAST New Report Aeveals Secrets,
Tells How, £5.00 Moneyback Guarantes. Order Now Racatve
Frésis Mo Maoney, Datalls: Jarmes Saunders, Box
O3308E. Highland Park, M1 48203

WANT CREDIT CARDS? Apply by phone for instant
Prefiminary Approval! Get your MoneyCard, WVISA® and
MasterCard® credil cards, regardiess of credit experiencel
Toll Free- 24 Hours, 1-800-554-B4T2

MONEY PROBLEMS? Guaranisad results! Free applica-
Hion. Instant reply. Write: © & J Marketing, Depl. P, 432
‘Washinglon Street, Weyrnouth, MA 02188

DIVORCE

WINNING  Information 5200 MENS RIGHTS
ASSOCIATION, 17854 [Lyons). Forest Lake. MN 55025

PERSONAL

VACATIONS SOUTHERN STYLE
FINEST goHl courses, tennis, hotlest fighing, U 5.A. natura,
historical, thema park. largest factory cutlet center. PLAN
AHEAD know whara to go. SAVE TIME, MOMEY, use
information packege for years. §8.54. Consultants, P.O. Box
160, Phil Campbed], Alabama 35581

TROPICAL Fish. Ovder direcily from our hatchery and
save 585, Frea info. D.E. Platt Tropical Fish, Pi. 2 Box 753,
Lithia, FL 33547

MULTIPLY Manufecturers’ Fobabes! SHundred$ extra
wearty, Complete detalls 5400, Marketech, Box 704,
Brooklishd, Wi 3008

LET'S GET RIGHT TO THE POIMT, You Wan! To Maks
Money With Yery Little Effori. | Can Show You How. SASE
To: 501, Box 2914, Long Baach, CA 80801

15 MAIL order plans you can use or mpint and sell. $2 .00
Josaph RAecca, 203 W Armistead Awe, O, Hampton,
Virginia 23666

EARN BIG PROFITS Rebuwslding Altermators Starters. Exsy
ToDo. Huge Domand. Fros Details. ACT NOW! AMPCO. Box
E81, Friendswood, Texas 77548

1000% Profit. Outstanding Mall Order Oppartundy. Free
Details. Hartman Gifts, 1265-M Portiand Avenus, Rochester,
MY 14521

GOVERNMENT SURPLUS

SEITED N MARCOTICS RANDS! Autos . . Vans .. Boats
- .. Airplanes| Milkipns Surplus Bargains . . . many 1% origi-
nal cost! “Malionwide Sales Directory"—3$3.00. Disposal,
Bax 18107-AF, Washington, DC 20036

MMSCOUNT Caialog - Verl-nam Bools, Cantesns, camou-
Nape Fatigues, Helrmts, Fiebd Jackets, Knives, Packs, Sloap-
ing Bags, Tents, Ele. Sand $1.00 (Refundabls With Order).
Dhixie Military Sunpdis, Box A525PM, Fort Lavdardale, FL.
ek ]

GONT Surplus Report. Send 300 48595 Dudiey F-5,
Littheten, Colorads 80123

BORROW §5,000. No Credd Or Employrment Meeded. 24
HAs. Call {702} 7685299,

e — . P . s, e c—
TRUSTWORTHY forwarding. Stamped remails $1.00,
Ciamond-H. Box 1294, Caddo, Tauas THIZD,
FREE Remaifars List. Agants Needed. P5, Box 28656, San
Antonio, Texas TAZ29

UMLISTED ADDRESS Discrest and sonfidential Femail
%1.00 Singla. Mail Forwarding Sercce. B0S0 S Main,
Houston, Texas T7025

CONFIDENTIAL Mail Asgeaving/Forwanding, Maid Ovop.
Baox $08039PM. Orlando, FL 32860

CONFIDENTIAL, Unlisted Forwmarding Address. Remails
51.00, MG, Box 31511, Phoenix, AZ B5046

YOUR PERSONAL OVERSEAS ADDRESS, Manhattan,
Sulte BO2, 3 Sod Langsuan, Bangkok 10500 Thalland

PRAWACY, Pelabitity Guarantesd! 8Mail Assist, 186-C{F]
Shasia Ave., Ml Shasta CA SB08T

PROMPT Forwarding, Slamped Remads $1. Box 4055,
‘Witmington. Delaware 10807

{Contirnsed on next pege)
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REMAILING SERVICE
{Contnued trom preceding pags)

$1.00 PER-CLASP ENVELOPE-LETTER-F!C Mailings Inc.,
H225 3. Mac Dill Ave., Swdte 133-224, Tampa, FL 33629,
(Privacy)

FREE Infermation’ Remailing Forsardsng-Mail Stora, Box
2573, Santa Barbara. California 53120

MOMEYMAKING CHEMICAL PRODUCT FORMULAS!
CATALOG LISTING THOLSANDS OMLY $5.00 (REFUND-
ABLEN): GWAZ, Box 184, Broakield, Wi 53008-0153

INFORMATION On anylhing Fesguson Ressarch
Spacialists, B0-15 Woodside, Woodsida, Maw York 11377,

SECUMTY, GCaonfidentially. Details: . Consurmer
Warehouse, 6333 PacHic #508. Stockion, CA 85207

POSTAL AUCTIONS

POSTAL AUCTIONS are salling thowsands of iems of
unciaimed merchandise from 39,270 post olficies. Compbibe
facts, infermation, lips |ocations. $16.00, Matoowide
Resagrch, PO Box 7307, Houston, TX T7T246-7307. Allow 4-6
weaks Tor delivery.

ROOT BEER recipe! $2.00 SASE: Heshaw Cookin®, PO8
G024, Marianna, Florida 32448

40 LO-CHOLESTEROL, LO-SATURATED FAT RECIPES
cholestarol, fal, calone count, 52.95. Recipes, Box 711, Bay
City, Mich, 48707

TOMGUE HEAVEM. Exguasite, sagy Burmesa dishes. 30
proven LIPSMACKING recipes. 5595, LIOM, Box 522, New
York, NY 10113

HERBS - Yohimhbine, Pau ' Arco, and Othars. Caladog
5$1.00 (refundable). Jude Harbs, Box SEIPM, Huntington
Staticon, New York 11746

GIANT Herbh Calalog! - Free Sampbes! Send $1
(Aefundabie). Pann Herb, 805P North Second, Philadelphia.
18123,

HEALTH, VITAMINS

BLAMK PHOTO ID CARDS {lamimnated), 5 for 310,00 5 Tree
Birth Cartiticates. Maka on sny typewriteravenghing fur-
nished. Good everywhess. Moneyback Guarantes. Cardinal
Publishing, 2071-828 Emarson, Jacksonwille, FI 32207, (For
rush GO0 1-804-390-1744)

GOLF Sang Lyrice. Sung to Tune of 16 Tons”. §2.00
Lyrics, Box 13742, Ft Wayne, In 466567

WANTED MISCELLANEOUS

| BEAT HEART ATTACK
CLEANSE own arieries. Gel iy powerul secrats. Proof of
remission from blocked arleres, ches! & arm pain, heart
atiack. Writa: Survivel-15. Bax 3256, Austin, TX TETEL.

RADON TESTING charcoal canisier $24 95 GHP, 7217
Lockpor, Loron, VA 22079, 1-800-24T-6572

NEW Dwat Method! Guaranissd Redults! Loss 20 Pounds
In 30 Days! $9.85 Improved Appearance. improved Healih
Sunsed House Gitts, 2070 Wamerns Rosd, Wamers, NY.
13164

BUYING Tungsten Carbide, Tungsien, Molybdenum, Sal-
ver Solder, Siver Contacts, Godd. Platinum. B00-321-6514
Oihig 2985314333 coliect.

GOLD, Siteer, Platinum, Mergury, Tantalum, Samples
Evaluated Free. Ore Assaying Service. Call Wholesale
Tarminal Tall Fres: 1-B00-082-1010.

SCRAP SILVER CONTACTS, FORKLIFT CONTACTS, Sil-
ver Solder, Sterling. Gold Plated Fobert Lesrerak, 652
byrite 51., Elizabeth, K 07202

HEARING AIDS

HUGE SAVINGS Elminate Daater Markups. Frea Trial
Batteries Wholasale. Terms Armanged. Call Toll Froe 1-800-
3231212, Or Write: Lioyds-PMC, Rockford, IL 61110

FREE HEARING AID CATALOG- Save '= by malll Writa:
“Moneyfavers”, B530PM-4 Langdon, Sepulveda, Calfiomia
1343

PSORIASIS Sullerers. Discouraged 7 Wiile lor Free bnpor-
fan! infgrmation that is helping thousands. Pixacol, P.0. Box
20117PM, Dallas, TX TS228

WORK CLOTHING

05K B'Gosh work cigihes (Rasfiroadiana) Free Catalog.
Depot. Dept PC, Sullwan, lBnods 61951

UTILITY APRON-18 or. cotton denim-2 large pockets m
front-durable tie sirings-made 10 same specilicalions as
purchasad by U.P.5. 54.85 each plus 3100 PAH. Ma C O.D.'s
Candor Plus, P.O. Box 787 - Hancock Station, Los Angeles.
California S0044

GROW Birdhousas in your Garden! Send 53,08 lor Boak-
fet Ta: Free Union Publishers, AL #1, Box 274, Free Union,
Virginia 22940

HEARING Protector ear plugs 52 00 . . . Batlery case $1.00
... lnip hganing aid informalion Write: Zehéer, Box #5684,
Bradiord, Pa. 16701

TOBRACCO

SMOKE A PIPET Try BOURBON VAMNILLA tobacco. $1.00
for sampde and catalog. PIPE "M TOBAC, Broadway Squane
Mad, Tylor, Texas 75703

NSCOVER Tha ULTIMATE PIPE PROFESSIDNAL tobac-
co tasters INSIST on MO BREAKING IM. Free Catalog.
Tobacco Pouch, 1208 Middle Country Road, Selden, Mew
York 11784

SCIENCE & CHEMISTRY

RECIPES, COONING, ETC.

MECROWAVE COOKBOOK Comglate gusta. Preparatsin,
cooking tips. Dalicious recipes. Send 5395, Clifford's. Bax
4014 Madtard, OR 97501,

40 LOWISIANA CREOLE RECIPES 5. Pecipes, P.0. Box
BT, Bakar, LA TORD-0671

CRAB MEAT BPECIALTIES, 52.00, Book of 20 Mancy's
Kstchen, P.O. Box 1167, Bathany Beach, DE 19830

100 POLESH Granomobher's Hecipes including Home-
migde Vodka's & Liguors. $4.00. P.O. Box 117143, Carroliton,
TX T5011-7143

BACHELOARS COOMBOOK-cver 100 simple recipes and
shoricuts. $4.85. A Lamberson, Box 62 Bovey, Mn. 557049,

SEAFOOD
Brookings. OR 87415

81 LSASE TFTP, 506 Hemlock,

FORTY Mexican Focipes, Sand §3 50 Recipes. F.O. Box
3814868, Duncanville. Texas 75138

FAMOUS DAMISH home bakng 119 authentic recipas.
Monthwatering bargain, 53 00 postpaid. NORDIC, Bax 1300,
Mew Yark, MY 10101

MAKE MONEY WITH YOUR RECIPES. Send SASE S,
Sayre, 121 Sherwood Drive, Monaca, PA 15061

FREE CHALLENGER Color Photo! With Tropical Key Lirme
Pm Recipe $1.00. Universal Enterprises. Box 208,
Edgewnler, Flarida 32032

MISS MOM'S COOKING? Found—Collection Family Feci-
pas From 1900 wp. $4.00—10 Cards, $7.00—20 Cards
“Granny”, P.O. Box 78516, Atlania, GA 30358

WINEMAKING, BEERMAKING, ETC.

WINE MAKING—BEERMAKING—GASOHOL. Froe Supply
Calalog. Yeast Equipment. Contnental. Box 188PM,
Cassalbarry, FL J2707

FREE CATALDG! Your Complete Guide To Home Brew-
g - Wine And Bear - Supplies, Recipes, Instructions. Home
Brew International, Box 4547- PM3, Forl Lauderdale. FL
33338,

WINEMAKERG—BEERMAKERS: FREE ILLUSTRATED

CATALDG OF SUPPLIES. SEMPLEX, BOX 114TRA,
MINMEAPOLIS, MINNESOTA 55411
WINEMAKERS —BEERMAKERS - Free Caowmiog - Fast

Service Large Seaclion;
Independencd, kMessouwri G406

Kraus, Box TASI-L,

SECRET TEXAS VENISON RECIPES Just Published
5200 5645 W. Gaudtbank, Suite 178, Houston, Texas 77088

GREAT! LUNCHBOYX IDEAS! SASE and $3.00 to. ideas,
1103 Bethpage Pd., Kannapots, NG 20081

AUTHENTIC GREEK RECIPEE 50-84.95 Box Z2Ti1,
Tampa, Fla. 23622

FREE. SCENTIFIC CATALOG. FJUM Laboratores bnc
Prasents its Latest Catalog Containing Scientific Laboradory
Equipmant And Supplies, Mcluding A Complete Ling of
Specinity Laboratory Glassware. Write Today For Your FREE
Catalog. RJM Labarstorses Ine., P.O. Box BS99, Santea, CA
23T

ANATOMICAL CHARTS, MODELS, SKELETONS, §1.00
Catalog. CHARTS, 7124 Morth Clark, Chicago, IL 60626

LABORATORY CHEMICALS, GLASSWARE - APPARA-
TuUS. Esiablished 1953 - Catalog 5100 HAGENOW

LABORATORIES, 1302  Washinglon,  MAINTOWOC,
WISCONSIN 54220
FORMULAS, PLANS, ETC.

AMY Formula $10.00. Catalog $3.00. J. Belfor. Box 558,
Chitaga, B0E0

MOMEYMAKING 7 Simple Formidas 5200 Research,
Box 291332P4, Davea. FL 33329
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GRANDMA'S BAMAMA BREAD Recipa. 3100 - SASE
Batier ideas, Box 88444, Sioux Falla, S0 5T105-88444.

FARST PLACE WINNER. Barbecus Ribs Recipe £3.00.
Arrowhead Steakhouse, Box 322, Congress, Arizona B5332

BEERMAKERS OMNLY! FREE CatalogMNewslatier,
Willlam's, Box 2185-M0, San Leandeo, CA 94577

WINEMAKERS BEERMAKERS SODAMAKERS Fres Cata-
log. Joe and Sons, P.O. Box 11276, Cincinnati, Ohio 45211

FREE Winernaking., Bearmaking catalog. Best Prices
Frva-Gallon Glass CARBOYS, New, 51085 Winemaker's
Markel, Box 98, Sumner, lovwa 50674

WHISKEY, GIN, VODICA MAKING. Hobiyisls' Instructive
Manual. $3.00 [Refumdable) Homebrewer 723 Dession.
Phaladalphia. PA 199114322

DELICIOUS Mom s anginal Jam Cake recipe. $1.00. JoVic
Entarprises, 805 W. Z9th 51, Lawrence, Ka. 66044

FAMOUS: Game Adovada, Peiing Roast, Mousaka Execu-
tive Chaf “Zanie” §2.00 Ench. PO, Box 1706, Corraies, N.M
B7D4B

BEERMAKERS—Froo Recipes. Cataing, Guaranieed
Lewesi Prices. Broswmaster, Box X321, Manon, & 52302

CODKIES 1or ail occasions, cogkbook 33.00. Branim, 4020
Texiile, ¥pailant, Ml 48197

OLD COUNTRY COOKING 5 delicious recipes. Send 53.00
SASE to: Ross, P.O. Box 1277, Dikon, GA 35620-127T

DELICIOUS Chickan Cookbook §5.55. Emmie Musgray,
PO Box 300241, Houston, Texas T7230-0241

MAKE B-52'8 for just panny's & senang!! 3 famous liquaur
recipas. Sand $4.00. CAR Indusiries Lid., Box 389, Camrosa,
Alparta, Conada T4V 4ET

BURLAR Alarmsg hor homa and car. Free brochure. inex-
pensive. Guaraniesed. Terry & Company, Box 544, Tupalo, Ms
38802

LOW COST EASY TO INSTALL security products for
home. office, car or perscn. Derect from manufaciurer. Wrile
for catalogue. ALERT Security Products, 7644 Fullerion
Road, Springfeeld, VA 22153

ALARM Dacals. Phg. $2.00. Mitchell's Signs. Box 145,
Rugiburg, Virginia 24588



‘Electric Niagaras’

The world was penerating
lirge amounts of electrie
power from running water
like Niagara Falls in 1912
when the French Academy
of Sciences got an idea. Sup-
poze the lightning penerated

Paris could be tapped for
down-to-earth use
selentizts elimbed to the Lavp
of the Eiffel Tower with rigs
that were part lightning rod
and part transformer, hop-
ing to draw electric curvent
from hail clouds in the hours
just before a storm. Paris
never did adapt the method,

in the frequent hail storms of

Teams of

TIME MACHINE

75 YEARS AGO: April 1912

Sailing with extra steam power

The motorized ocean hner

was a drawing board item in |

1912. But the first big break-
through was expected with
the launching of the 5000-ton

Jutlandia, designed for pas- |

senger and freight service
between Europe and South-
east Aszia. She was driven by

50 YEARS AGO: April IGST“

Wood is good

In the metal and granite era
of post-depression constiue-
tion, wood had taken a back
seat. But PM's cover depict-
ed a large laboratory de-
gsigned to be built of new
high-tech wood. Among the
breakthroughs were fire-re-
tardent chemicals that could
impregnate eonstruction
wood, Alse, new curing meth-
ods reversed the old process,
By szoaking meen wood in
brine, experimenters wers
able to dry from the inside
out. It made fewer cracks and
splits in structural wood, suit-
able for large buildings.

! Buildings made of wood.

Indianapolis racers drive at 135 mph

It was getting hotter on the
bricks as drivers prepared
for Indy. Louie Mever said
drivers in 1937 would have to
make an average speed of
115 mph with speeds of up to
135 in the straightaway.
“The best way to win a race,”

25 YEARS AGO: Aprlil 1962

\ Instant hardtop

»11} AR Convertible owners could
PUX UL 1{_: \ now give their .cars a dual
N i personality. LeMans of San

M?ﬂmll Diego engineered a light-

weight, fiberglass hardtop
that tuwrned full-sized con-
vertibles into snug, closed
cars. Everything was snap-
on. No drilling or modifiea-
tion was required to lift the
S0-pound roof into place. The
limousine-style rear window
was made of laminated safe-
ty glass. It listed for about
400 and was designed for

Oldsmobiles and Cadillae full-
gized convertibles,

Roof is for convertibles.

Chevrolets, Pontiacs, Buicks, |

| two S-cylinder internal-com-
hustion 4':|||.:illm.-~ Emt‘k‘iﬂl‘t‘l] ]:',"-
| erude oil and rated at a eom-
| bined 3000 hp. Exhaust from
| the engine room was piped |
up through the backup mast.
Passenger accommodations
included amenities not possi-
ble on steamships.

he said, “is to FUEss @8 close-
Iy as vou can what the speed
of the winner will have to be
and drive at that speed con-
sistently.” The other goal
wiag to break ahead of the
pack early and make it an

endurance contest.

Short-hop chopper debut

Rotodyne helicopters start- |

ed producing a new class of
chopper: the commuter.
had szeating for 28 people,
The twin-rotor vehicle was

designed for takeoffs and | 1 hour, 27 rnimllt*:'-.

It |

landingz on small taxiways.
But it could float in the wa-
ter, a feature more for safety
than utility. It could go from
New York to Washington in
M
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THE WINDS OF CHANGE ARE BLOWING AT CHEVROLET

C O

The sport sedan is no longer designed by hand,
It is designed by the wind.
Its new Corsica.

It was conceived as a sport sedan to challenge the
compact market.

It resulted in a sport sedan more aerodynamic than
either Porsche 928 S or Ferrari Testarossa,

A sedan whose engine not only monitors itself,
it monitors the driver.

A sedan whose manual 5-speed shifts so smoothly, mE g
automatic.

A sedan whose rear wheels help steer t ‘_; LUrNS. X ——T'-_ .
A sedan whose front seats give people in bat
A sedan which, once its painted, gets paintediag

Introducing the new 1988 Chevrolet Corsicafframth
Heartbeat of America. —

Put yourself into the smoathest Chevrolet sedan
ever bullt.

And listen to your heart beat.
And the winds of change blow s i

|ﬂ| Liets get ik together. . buckle up
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SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide




