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Buckle up—together we tan save lives,




THE TOUGHEST
COMPETITION WE HAVE
IS OURSELVES.

For twelve years in a row,
Americans have chosen te:.u;.:h big
Ford pickups over all others® And
from all mdications they're L.“-ET_IT_‘:I']‘JLI}’
pleased —because Ford has the high-
est percentage of repeat buyers of any
full-size pickup® Which is not at all
surprising when you consider how
much more our F-Series pickups offer.

box to the most available maximum
payload in half-ton pickups to the
IJL;.,;.,L-.l standard Six, our big Ford
pickups beat other full-size pickups
in many important areas.

Which is why we say we have

only one real source of competition.
Namely us.
TF‘»’M‘JSFEn .

Lmers you and future owners on
major powertrain components for
6 years/60,000 miles. Ask to see a
copy of this limited warranty at your
Ford Dealer.

AS-hp 5.0L EFT VB
30-hp 7.5L EFI V.8

BEST-BUILT AMERICAMN TRLUC

The besat-built Amercan truka
are built by Ford. This is based on
an average of consumer-reported

roblems in a series of surveys of all

ord and competitive '81-'89 models

designed and I)uih in North Amenca
‘ord, "Quality 1s Job 17

"Ha ] 4

retail #1784
**Raszéd on 198

facturers’ neported

FORD PICKUPS

BUILT FORD TOUGH _

This oOne

[
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WE MADE
CLOSE
COMFORTABLE.

Norelcok patented “Lift
and Cut™"shaving system
gives you a shave that is skin
close—without the blades
even touching your skin.

As the hair enters the chamber..

The systemifts cach .

split S a blade cuts it

The continuous precision-
cutting action of dozens
of lifters and self-sharpening
blades—at thousands of
revolutions per minute —
gives you a shave like none
other.

The Norelco® Lift and Cut
shaver. What makes it close,
makes it comfortable.

i 1488 Morelos Comsumer Prodocts Compary,
A Divwimion of North Amerncan Phifips Corporation, Stamford, CT (6304
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Detroit Spy Report

MNext-generation Camaro and Firebird photos.
38 Car Clinic

Got a car question? We've got the answer,
46 Freewheeling

Dig out those old sparkplugs.
48 Buick Reatta Owners Report

Most owners would buy another.

52 High-Speed Hauler

A speed record for a GMC 5-15 pickup.
57 Civil War
u_c%m : . Ford Taurus and Chevy Lumina battle it out.
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Here's a classic design with professional quality.
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The inner workings of an electric service panel,
making wood spoons, 12 new home appliances that
make life easier, plus much more|
91 The Better Home
® How to repair frozen pipes
® Homeowners’ Clinic
® Appliance Clinic
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15 Tech Update
Seeing the future through graphics, testing nuclear
shielding, thwarting airline terrorists and more.
30 Sclence
MNew Imax film opens at the Smithsonian.
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A DIY aircraft that breaks the sound barrier.
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record with more horsepower than ever. Recharging Santa’s helpers.
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A technical look behind this year's performance, A new wave of combination disc players.
handling, safety and convenience features. 60 21st Century TV
~ High-definition television has it all.
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Trailblazing Wyoming's white-open spaces,
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Testing new-generation snowmaobiles.
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' YOUR PRIZED POSSESSION

DESERVES A TOUCH OF 'GLASS.

Presenting the Liquid Glass™ Total Appearance System.

There’s nothing like the exhilaration of seeing your prized auto, boat or plane
gleaming with a glass-like, satin-smooth glow. One that turns heads while
turning away the elements. And now because of a starlling breakthrough in
appearance chemical technology, you can apply this "showroom” brilliance in
minutes — and enjoy its benefits year ‘round.

Chemical cross-linking...the nucleus of our system.

Unlike other finishing families, the Liguid Glass System works because each
highly-refined product chemically bonds with the next. The concapt is simpla.
The results — simply spectacular. All five products are perectly safe for use
on Clearcoated surfaces, and help retard acid rain and hard water spotting.
When used together as a Total Appearance System, they cross-link to give
you maximum protection and beauty.

Pour on our Liguid Glass Wash Concentrate, Pre-Cleaner and Polish/Finish
today — and see how their dazzling glow reflects on you. Then rejuvenate
your leather, vinyl and rubber with our Connoisseur's Choice® duo — the
miracle cross-linked mixtures with Mink Oil, But don't wait. Once you experi-
ence a touch of 'Glass, you'll never settle for less.

Liquid Glass Polish/Finish is sold only in the gold can with the red
Corvette on its face. We do not manufacture or private label an
“Advanced"” version of any of our products. Never have, never willl
The Liguid Glass Total Appearance System is sold

at quality conscious retall stores nationwide, or call

now, toll free: 1-800-548-5307 for the name of your

nearest Liquid Glass Products Distributor. In N.J.,

call (201) 387-6755. LIQUID GLASS ENTERPRISES, INC
P.O. Box 1170, Teaneck, NJ 07666 USA

& CooyTig |88 Ligusd Giads Emermeisi s AL Paghti feserved Cosicenssr s Chocs m g segeises] saosman of Lo Gilaas Emarpesss. g




EDITOR’S NOTES

a dead subject. Or are they? When Outdoors Editor Joe Skorupa sug-

gested a story on snowmobiles, I said what story? As I found out, and as
you'll see on page 64, there's a whole new breed of snowmobiles with sleeker
styling and more power than ever, And just as impaortantly, the new machinery
is more stable and therefore safer. They're also quieter and more friendly to the
environment. You can still have a lot of fun on a snowmobile, so go ahead, But 1
encourage you to ride them on trails and other areas that are approved for snow-
mobile usage. . . . The Yankees and the Red Sox. The 49ers and Rams. Con-
nors and McEnroe. Ali and Frazier. Great rivalries all. But none is greater than
Ford and Chevrolet. [t's been raging since Henry Ford and Louis Chevrolet
burned rubber together on Woodward Avenue in Detroit in 1911. It continues to
rage today, in new-car showrooms, on the high-banked NASCAR tracksall over
Ameriea and in commercials every night on your TV sereen. Now that Chevrolet
has a worthy opponent - : :
for Ford's best-selling
Taurus, the rivalry
rages right here in the

OU DON'T READ much about snowmaobiles these days. They're kind of

——_———

==

--*I‘_ : I :-_..!‘I .; . ..I._,)ﬂ'.-

doe i pages of this month's is-
sue. Auto Editor Tony §
5 Tun;rsmeqilgﬁj Swan and Assistant
im Dunne, Detroit editor Mike Allen let you know
ummﬁmuﬁmmm how they match up on L&
Rich Taylor, cmnnhumuﬁmm ' page 57. . . . When 1
challenged Home and
W Shop Editor Steve Will-
Dane, editor son to come up with a
Fred Mackerodt, contributing editar woodworking project
Production that would reward the |
John Bostonian Jr., art editer builder himself, Willson geomupa tries a new-breed snowmobile.
N Emmﬁmm i 1.';12:1'; aﬂlizleaml ble loaded with profi al f like a sl
. i project—a full-sized pool table loaded with professional features like a slate top
Bk m RSNt e tugion el and real bumpers. It's a fabulous project and one that every reader will want to
Art build—even if only in your dreams. . . . On the surface, high-definition televi-
Alan Andresen, Tom Kane, sion looks like a winner, Bigger, clearer pictures. Hi-fi sound quality. It's a great
associate art directors idea. The only trouble is, we can't have it. Not yet, anyway. Seems there are a
Suzanne McCreight, asst. art director few details vet to be worked out—like what broadeast standards will be used to
Editorial Administration get the bigger, clearer pictures from the in-studio camera to the HDTV set in
Josephine Carnnia, administrative assistant your home. Nevertheless, if you spend any time at all in front of a television set,
Barbara A. Novak, asst. to the editor Electronics Editor Steve Booth's article “21st Century TV," will have you sali-
vating in short order. . . . Speaking of salivating, I mentioned to a pilot friend
Editorial Offices of mine that this month's cover story was about a homebuilt aircraft that not only
mwfﬂ?& New L""i‘r I{Y 10?_13 comes in a kit but, when completed, is capable of Mach 1.4 speeds and altitudes in
unsolicited quempﬁf d excess of 20,000 ft. The Bede BD-1(J is all that and more—an astounding per-
photos. For return, they must be aceom- former with enough punch to thrill
panied by adequate postage. even the most jaded cockpit veteran.
By the way, the story was edited by
our new Science/Technology Editor,
'y i s e M. Abe Dane. Dane has been a contribu-
o Rl ofLht. e 0 6 Lo tor to PM for overa year. Now he joins
‘:‘:';“""-...,E'E.““m ﬂn&““ﬁhmﬁ Bﬂ full=tim:. I;;ntaur;ayuu'llfﬂl}juy
»u Jrosgtly matliad ane's work in future issues of PopPu-
date that will begin your seheeription, with & request. for any .
further instructions you may have r order. LAR MECHANICS. Till next time,
S ORI B e
S L
b, m-izmm : hw,mmﬂ (Oldham
other counbries for ench year
LAR MECHANICE, 7.0 o 7170 e Cukr [ S0
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COMFORT, COZINESS, EMLHOTLIMES
AND COMMUNICATE
FAMILY TOGETHERNESS WITH US

We're trying our best to make [t easier

That's What Kerosene

for you to communicate with us Grant A. Burnett
Hecﬂers are G" GbDUiI Here are four wiays you can do it
HOTLINE PHONE MUMBENS Director OF
J:}:f.,'.?‘;;‘.'.ff:,'T.'.'.'J‘I'},'.Tfi.:':‘ff:mf‘.';'t.‘..‘:TII.'.:.'."_';.'! Warren RE. Schultz
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and parfact for that spare or R : Danald C. Schuls - (313) 649-2881
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Austin C. Sass, West Canst
For Those 20 Million Alfred R. duPont - (213) 450-8851
Direct
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a kerosene heater.. BRI S, Nongw: (1Y) e
Classified Sales
Get Ready For Winter Now! Sophie Gronowicz - (212) 649-3167
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EOPLE WRITE TO PENNZOIL

Straight answers from the automotive experts.

Energy Conserving

Q. I recently purchased a new automo-
bile, and | noticed that the manufacturer
recommends an additional motor oil
identification of ENERGY COMSERV-
ING or ENERGY CONSERVING 11 or
FUEL EFFICIENT, etc.
This terminology as
applied to motor oil is
new to me. s motor oil
identified as ENERGY
CONSERVING different
than oil not soidentified?

F.E., Castro Valley, CA

A, The American Petroleumn Institute
(AP currently defines two classes of
energy conserving motor oils. They are
designated as ENERGY CONSERVING
and ENERGY CONSERVING L

ENERGY CONSERVING oils
produce a 1.5% fuel economy improve-
ment over a standard reference oil, while
ENERGY CONSERVING Il nils produce
a L.7% fuel cconomy improvement.

Qils meeting this requirement display
EMERGY CONSERVING or ENERGY
CONSERVING Il in the lower portion of
the donut-shaped AP Service Symbaol on
a bottle of motor oil.

How Long Between Changes?
Q. How often should | change my motor
oil and oil filter?
R.M., San Diego, CA

A, Even though some manufacturers may
recommiend oil changes at more than
5,000 miles for normal service, Pennzoil
recommends oil and filter changes every
3,000 miles or 3 months, whichever
comes first, because most motorists
actually drive under severe service which
contaminates the oil at a faster rate.

It's also very important that you
follow recommended preventive mainte-
nance practices, and maintain the proper
oil level, Engines that operate with ol
levels lotwer than the full level (even by as
little as one quart), can dramatically
increase severe conditions on the oil
remaining in the crankease. And
unfortunately, most drivers don't always
remem ber to check and add oil at every
fill-up to maintain a full crankease.

Warming Up On A Cold Morning
Q. | have trouble getting my car started
on icy winter mornings. What's the best
way o warm up my car on days like
these? Should [ let the engine idle?

/ 4%

By Don Johnson

Vice President, Product Engineering
Pennzoil Products Company

Should | race the engine?
L.C.. Memphis, TN

A. The most effective way to get going on
acold moming is to start your car, wail
until the oil light goes out and the engine
is running smoothly, and then, begin
driving at a moderate speed. Allowing
your car to idle for long perieds can
cause severe oil contamination, since the
engine speed isn't high enough for
efficient fuel combustion. Racing vour
engine adds to contamination and
excessive wear by spewing in more fuel
than a cold engine can digest.

Drirty Ol
Q. Is dirty oil a sign of problems in my
car's engine?
AC., New Crleans, LA

A. Not at all. On the contrary, dirty oil is
a sign that your oil is doing its job by
picking up contaminants in the engine
and keeping them suspended so they
can't collect om engine parts. These
contaminants are removed when the oil
and filter are changed.

P L

World Class Protection-

——

Paraffin Based Oils
Q. Will using a paraffin based oil cause
enginedeposits?
D5, Katy, TX

A Mo Paraffin is a chemists term for
relatively non-reactive hvdrocarbons
which have excellent oxidation stability.
It should not be confused with other
types of paraffins such as paraifin wax,
propane and octane (gasoline). Most
major motor oils tieday are formulated
with paraffin based oils.

The 5&10 Story
Q. Now that colder weather is here,
which il is better for protecting my
engine: SW-30 or [0W-307
R.H., Albion, NY

A For most vehicles, 3W-30 is the omly
grade permitted below O°F. To seloct the
optimum grade for your vehicle, check
your owner's manual for the grades
allowed in your climate,

Editor's Comments:

More and more car manufacturers are
now recommending 5W-30 oils because
of their superior performance. They help
engines start easier in cold weather
(especially for 4-cylinder cars), red uce
friction, improve fuel economy, flow
faster for better cooling of today's hotter
running engines, and prevent engine
damage during a low-lemperature start.

But be careful. There's a bigger
brand-to-brand difference in the
performance of 5W-30 oils than any
other grade. Of the major molor oils,
Pennzoil 5W-30 exhibits the mos!
resistancy fo piscostty brenkdomn, and is
one of the few products that retains its
protective viscosity grade during use.
Pennzoil also offers excellent resistance
to thermal breakdown.

For more information about motor
oils, write Pennzoil for a free copy of our
booklet, "The Motor Oil Story.”

We're Open To Questions

about motor oils, lubricants and engines
However, you can tell us a few things,
too, Maybe Iw:u'vu discoveresd h:u‘nulhing
about motor oil or lubricants. Or you
have a special reason for being a
Pennzodl fan. We would Hke to hear from
vou, Write to:

Do fohmson, Pennzo! Prodcts

Comeperrey, P A1 Box 2967, Howston, TX

77252-2967.



LETTERS

Imagining The Future

WOULD like to eom-
pliment John Berkey
and PoPULAR ME-
CHANICS on the illustration
of the heliport that appears
across pages 54 and 55 of
your cover story (“Heliport
2000," Sept,'89). I had to look
a half-dozen times to be sure
I wasn't looking at a photo.
RUSS CHRISTIAN
MARTINEZ, CA

Your cover story of "Heli-
port 2000" seems like my
worst nightmare coming
true. Here in New Jersey our
skies are covered with four
levels of planes day and night
from three international air-
ports, plus numerous busi-
ness planes flying from
smaller airports.

Your magazine's view of
the future would add an addi-
tional, even louder, menace
to our skies, plus the vibra-
tions and pressure waves
helicopters create. Also the
courts recently barred New
York City from further fill-
ing in of the river as an envi-
ronmental hazard. [t makes
no difference whether the fill

Granddaughter Amanda Rose takes wheel of “Sidewallk Classic.”

September hellcopter story In-
cluded art by John Berkey, Mike
Machat (cover), Ed Vallgursky
and Hank lken.

is for a road, buildings ora
heliport.

Our country needs the vi-
sion to ereate a high-speed
monorail system similar to
the vision that ereated the
federal highway system. It
could carry more people and
more freight faster and
cheaper than helicopters
ever could.

CARL H. KOCH, JR.
LEBANON, NJ

For your view of the
future, one that includes
high-speed magnetically
levitated trains, see

%
\

“Supertrain,” poge
78, June '88. The
pull-out poster

{“Futurerail”) included in
this issue shows a sweeping
view of a city with a rail
transportation system—the

concept by John Berkey.

Fantastic
Projects
[ was searching for plans to
build an electrie ear for my
granddaughter. Your “Side-
walk Classie™ that first ap-
peared in November 1963
seemed perfect. With the
plans and nothing more than
sabre saw, hacksaw, electric
drill, pliers and screwdriver
I completed my labor of love.
| Where else but in Popu.
LAR MECHANICS can you
find such fantastic projects!
MICHAEL A.
IRENESE.
LONG BRANCH, NI

Your article “Air
Power," in June
1989 (page 80),
covering hover-
eraft and ACVs,
was of special in-
terest to me. My
brother and 1 just
finished building | &=
your Tri-Flyer, |
featored in May,
1986 (“Hot-Rod
Hovercraft,” page
{ 92). Probably the
most unique thing about the
hovercraft is that we (my
brother and I) began it when
I'was 14 and he 12. We useda
10-hp Tecumseh lawn-mow-
er engine for the lift, and a
4i-hp Xenoah/Chaparral 340
snowmaobile engine for
thrust. Construction took ap-
proximately two and a half
yvears, with somewhere be-
tween 1000 and 1500 man-
hours involved. All of our
“flights' so far have taken
place over ice, where we ap-
proached top speeds of 40
mph. Overall, it was a great
experience, and a learning
opportunity. MIKE UNGER

FRANKLIN, M1

The Ungers” Tri-Flyer Is at home on ice.

Plans for "Sidewalk Classic,”
still in our Plans And Ideas
catalog, are $6.95. The T'ri-
Flyer plans including 60-
page instruction booklet are |
$19.95 from POPULAR ME-
cHANICS, P.O. Box 1014,
Radio City Station, New
York, NY 10101. ‘

Winter Gets
A Grip

In the comments abhout
Brakes In Winter ("Car Clin-
ic,” page 43, Aug. '89), Mike
Allen suggests all sorts of
remedies for problems at-
tributable to difficulties with
freezing temps and drum
brakes in the rear of an '87 |
Maxima.

Mike must be thinking
about a Maxima from a dif-
ferent manufacturer than
mine, since one of the major
reasons for my purchase was
4-wheel discs.

CHAUNCEY BENEDICT
SANTA ANA,CA

Nissan Maximas do indeed
have dise brakes on all four
wheels. Any braking system,
disc or drum, can freezz up
under the correct conditions,
and the remedies suggested
are equally applicable to ez-
ther type—which is why we
included references to drums
as well as discs in suggesting
a solution to the problem. PM

POPULAR MECHANICS ® DECEMBER 1989



WHAT THE GENTLEMEN DRINK
WHEN THE LADIES LEAVE THE ROOM.
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Buckle up—together we can save lives.
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Inhumanity
Perfected

Perhaps the most fiendish
device ever to find its way
onto our cover was one devel-
oped by northern Mongolians
to silence political dissent.
Many of the most highly
educated Chinese were man-
acled for life in these coffin-
like boxes, with a small,
round opening their only
communication with the out-
side world. Without room to
sit upright or lie flat, they
languished, surviving day af-
ter hopeless day on rations

Easy Diver

The peril and hardship of un-
derwater activity was eased
with the introduction of a
diving suit that fully protect-
ed its wearer from hydro-
static force. Essentially a
small, man-shaped diving
bell, the suit was made of alu-
minum alloy, with roller-
bearing joints. Features
included electrically lit me-
chanical hands, a pneumatic g
pump to clear water from ~
small bilges in each foot and a
phone line strung along the
air hose to the surface. The

given by attendants. suit was tested at 212 ft,
50 YEARS AGO: DECEMBER 1939
HOW THE BIG GLMS HIT THE MARK Mines In The Slly GIW Dm Of Rail And steam engines, battling

POPULAR'
JCHANICS

While the Germans ram-
paged across Europe, Brit-
ain was desperately casting
about for ways to counter an
impending threat of air raids.
One idea, our cover subject,
involved lofting 5-ft.-dia. hy-
drogen balloons attached by
40-ft. trigger wires to small
canisters of high explozives.
The plan was to deploy them
in aerial minefields around
cities and other vital objec-
tives. And in fact, a variation

America's infatuation with
travel by train was growing

to hold off the up-anid-coming
diesels, took on gorgeously

ever more ardent. The railin- | refined shapes, such as that
dustry was in the midst of | of Santa Fe's Chief, below,
explosive growth, pe—pr

fueled by research
that brought on
breakthroughs in
railroad technol-
ogy. Between
1932 and 1938, the
number of miles of
track traveled at
speeds greater

S

B

on the concept, the barrage | than 60 mph grew
balloon, did play a role in the | from a handful to
Battle of Britain. more than 48,000,
25 YEARS AGO: DECEMBER 1964
: e O Sauna Boom Turbine Truck this truek a “driver's dream”
HantoRing=Stow s Doae A flush and status-conscious | Anticipating the completion | —and it’s one that still re-
POPULAR = America had seized upon the | of our vast Interstate high- | mains to be fulfilled, P

MECHANICS

Swedish sauna as its latest
symbol of success. Our cover
story introduced readers to
the then-alien pleasure of
dry-heat-induced sweat, and
revealed how a sauna could
be built at modest cost, In-
tended for family use, the 6 =
B-ft. unit could be tucked into
unused closet or space and
accommodate four, Redwood
or red cedar that stays cool to
the touch was specified in
the plans, which included a
shower and dressing room.

way network, Ford packed
allits ideas for the truck of to-
morrow into a 95-ft., twin-
trailered monsterdrivenbya
600-hp gas turbine. Made to
cruise at 70 mph, the truck
incorporated into its design
an Allison 5-speed transmis-
sion capable of manual or
automatic operation, aerody-
namic trailer skirts, and an

independently suspended

cab with 6 ft. of headroom,

arefrigerator, a TV and lava-
tory. Our test driver called

POPULAR MECHANICS ® DECEMBER 1989
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£ 1981 A 2 MEYROLDS TORACCO CO

SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
LITES BOX: 8 mg. “tar", (16 mg. nicotine, FILTER: 14 mg Injury, Premature Birth, And Low Birth Weight,

"tar”, 18 my. nicoting, @v. per cigarette by FIC method




14 Hour charge time

You'll have to excuse our competition.

They're a little slow.

Introducing the Eveready® Generator™ One-Hour
Rechargeable Battery System: Eveready Generator one-
hour rec eable batteries and chargers. Just pop AA,
C or D size Generator batteries into the Generator
charger and the charger lets you know when your
batteries are ready to use. You just need one hour!

That makes our Generator One-Hour Rechargeable
Battery System up to 14 times faster than the others. So
when you compare the Eveready Generator System with
the competition, you realize
there isn’t any.

L
( ;:‘.!ﬂf}r‘[ffﬂr.
1 Howr

4p EVEREADY,

1 Hour charge time

Genemtorf. T ——
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News Of Tomorrow's Technology Today

From imagination to image:
Car and background rendered by
Alias system exist nowhere
but In the mind of the designer

New Graphics Tools Let Designers See The Future

HIGHLAND PARK, MI
—Computer power is 1u|.1]l;.
entering the hitherto primi-
tive arena of product styling.
Incorporating recent ad-
vanees in graphics hardware
andd software, new machines
promise to take much of the
perspiration out of design in-
spiration, and sharply reduce
lengthy design eyveles that
hinder competitiveness,

The newest of these sys-
tems, recently instulled at
Chrysler design studios
here, is the Conceptual De-
sipn and Rendering System
(CDRE) developed by Evans
& sutherlund. Like the earli-
er Alins system now in use af
GM, it allows designers to
see photorealistic, 3-10 im-
ages of their ideas, then ex-
periment with variations in
shape, eolor and background,
They cun even see animated
sequences of the ears in mo-

tion. Computer images of
selected designs can be
dis;mh‘hul] Lo |-r]|:ir:|-u~rz-' in
the form of mathematieal
moddels, which can rapidly be
evaluated for structural
properties and feasibility of
mamifacture,

Although there has been
mueh talk of computer-aided
desipn (CAD) squipment in
the auto industry, its use his
been confined mostly to the
engineering of mechanical
and structural parts. Until
recently, computers could
not simulate the complex
contours and reahistie shad-
ings needed in the ereative
concepi-tlevelopment phase,
Stylists still moved labori-
I.lll.\:l:q.' from sketches to Lapne
drawings to elay models,
which often hid to be revised
Echior, Abe Dars

Comtnbgres Mhke Filleo
Make Allery Jobe 8O

were gutdated before they
were introduced. ( |!1JI'|.-|:|.I

numerous times, imuu._r from
coneept to production car
gencrilly took four to six

yveurs, and some degigns | shave a vear off the cyele.

expects the new .“-'}'."htl‘l!]li L

Highlights This Month

B The Ultimate Test—Crashing a jet fighter
into a wall at 480 mph vyields data on how

to shield nuclear reactors.

B Bomb Stoppers—New technology
thwarts airline terrorists.

B Car Safety—This seat design reduces
injuries in frontal crashes.

B Advances In Sun Power—Fresnel
concentrator boosts photovoltaic performance.
B Our Future In Space—New directions
for the post-Voyager era of space exploration.
M Satellite Navigation—FPocket receiver
gives pinpoint location worldwide.

B Technology For The Handicapped—
New tools mean a fuller life.

POPULAR MECHANICS ® DECEMBER 1989
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Jet Impact
Studied
ALBUQUERQUE, NM—
Sandia National Labs has
sacrificed a surplus, but fully
functional, F-4D Phantom to
science. The 42,000-pound
fighter was rammed into s
million-pound block of rein-
forced conerete at 430 mph to
find out, among other things,
what would happen if a plane
struek a nuclear reactor,

The experiment was car-
ried out on Sandia’s 2000-{t,
rocket sled track, For the
first 230 ft., aceeleration
cume from a pusher sled
holding 36 super Zuni rock-
els, Then five Nike rockets
attached to the plane cut in,
and the sled separated

e 1 ECH UPDATE

sections of tail and wingtip.

To measure the impaet,
the target wis Doated on air
bearings, which allowed it to

pletely, except for small sheared-off

move easily, Sixteen high-
spee] cameras recortded the
collision, and 10 aecelerom-

eters transmitted data from
the plane through a tail-
mounted telemetry package,

NEW YORK, NY—An inten-
sive research effort, spurred
by the bombing of Pan Am's
Flight 103 over Lockerbie,
Scotland, one year ago, is
niow showing its first practical
results. The FAA has ordered
American carriers 1o install a
device called a thermal neu-
tran analyzer (TNA) in major
alrports hera and abroad.
The device works by
beaming neutrons from ra-
dioactive Californium 252 af
baggage placed on a convey-
or. Substances containing ni-
trogen—a key component of
virtually all explosives—re-
spond by radiating gamma
rays with a distinclive signa-
ture. Sensors arrayed around
the baggage pick up the rays,

Antiterrorist Bomb Scanners Installed

TNA BOMB
SCANNER

SOURCE~—

DIME RSION
SENSOIR

COMPOSITE
SHIELDIMNG

DETECTDIR ARRAYS

WiBBER
CLIRTAIN

DIVERTER

Shielded TNA scanner bathes baggage In neutrons. then shunts off suspect items for hand-inspection.

and computer analysis flags
iterns with suspicious nitro-
gen densilies,
In tests, the procedure
caught explosives 95 per-
cent of the time. There is,

Handheld collector |above|
sucks up 2 livers of air per second,
then s inserted in Thermedics

analyzer |left).

however, some cancern that
exitremely small devices
might slip by. Originally de-
signed to detect bombs of at
least 2.5 pounds, the TNA
machine's sensitivity can be
adjusted upward—but that
also increases false alarms.
Potentially more reliable
technigues are currently be-
ing examined.

Despite heavy shielding
around the detection cham-
ber, concerns about radicac-
tivity would probably pravent
TNA machines from being
usad on checked baggage.
Another approach, called a

vapor sniffer, may prove
maore useful in that context.

Cne sniffer, developed by
Thermedics, Inc., gathers air
from around baggage into a
small, handheld collector.
The collector is then plugged
into an analyzer which per-
forms gas chromatography,
chemiluminescence and oth-
er analysis techniques lo
check for explosives. In a test
on 2000 passengers at Bos-
ton's Logan Alrport last year,
the device sat off only one
false alarm. Similar tech-
niques might also be used to
scan for illegal drugs.

POPULAR MECHANICS ® DECEMBER 1989
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only find ithere. ..

BACK TO THE FUTU
Il RADIO CONTROL CAR

Detailed Delorean roadster looks just
like time-traveling movie maching! — b Inc. & Amblin
Apes B-up. v, eight AA batheries not included) T Coming soon 1o a (heater near youl

=5 B ¥ =N ' S R | = . s e L
T K e A e T S B e Ry T , L S ST L i s "_... ot I-laoh -':'.' =y .‘—':-J‘i.!
-0 . = | ] y Fa) =108 [ ' 1 ! ST A —~IcT '|_'_- (1

BACK TO THE FUTURE I™
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NINTENDO ACTION SET
Amazing, lifelike graphics. With
control deck, controllers, light gun,
game pack.

NINTENDO POWER SET
(Mot shown) With Power Pad

for dynamic foot control on |
special games, game pack, 4 1

controllers, control deck.




'Jidau namus! 16-bit graphn:s
prmasanr allows faster se-
quences, new levels of ;:—lay
and a broader range of cnlors
and images. Game included.

COMPACT DISC PLAYER 39999 N r C
Provides suparior sound e
Compalible with all CO's |

ALL THE NEW GENESIS GAMES!

“KEITH
COURAGE"
GAME!

*ALTERED
BEAST"”

. 'V' GAME!

SEGA GENESIS SYSTEM

The new dimension in video game
play! Uses powerful 16-bil arcade
technology plus stereo sound for
the ultimate home system.
Includes Alterad Beast gama.

POWER BASE CONVERTER

Alkws you o p|d mada than
B0 O :Ifli]ll'l.ﬂhl dasigned gg
for the Seqa Bass, Mastar

and SegaScope sysiems




There’s a million ioys

SUGAR RAY LEONARD

TALKING BOXING
Electronic LCD video game with ss
super sound effects. Ages B-up.

(Two AA, C batteries not included)

A. BATWING

Action featuros like rocket

launcher and scissors device Isgg
Ages 4-up

B. BATCAVE

Stairs, radar dish, collapsing
bridge, boulders, bottomless pit. 2499
AgH'E #-up (Figuras sold saparabely]

C. BATMOBILE
Concealed rocket lauchers fire
soft, safe rockels. Ages 4-up 1695

[Figure sokd saparaiely)

D. DC COMICS EUPEHHEHDES
Azsortment of good and bad

43" figuras, many from now

Batman moviel Ages 4-up En:h




at Toys “R” Us...

JORDAN JAMMER

Adjustable rim, telescoping 7° pole
adapts to child's level. Includes ball
and poster. Ages 5-12,




MILTON
BRADLEY

The Rapid Fire Shoot-out Bame g

We’ve got the best

CROSSFIRE

Rapid-fire, sharpshooting marble
showdown for 2 players. Ages G-up.

2299

TUBA-RUBA
The body action game! For one
or more players. Ages 8-up.

1390

WIN, LOSE OR DRAW
High speed game of sketching
and guessing! For three or more
players. Ages 12-up.

1599

TRUMP, THE GAME

Enter the world of Danald Trump
and learn the art of the deal. For two
or more players. Ages 12-up.

JENGA

Keep the tottering tower
from toppling! For two or more
players. Ages B-up.

149




for so much less,

B = o &

G PARKER
BROTHERS

NERF BLAST-A-BALL

Shoot foam balls from blaster and
iry to catch or tag. For two players.
Ages 5-up.

1960

CLUE MASTER DETECTIVE
Super sleuth version of classic game
of detection. For three fo ten players.
Ages 10-up.

1999

TRIVIAL PURSUIT
THE 1980'S EDITION

Prove your knowledge of current
events since 1980. For two to six
players. Ages 12-up.

2499

DARE!

Wacky game of true and false
guestions. For four to eight players.
Ages 13-up.

NERF FENCING

Learn how to fence in safety!

Foils made of foam. For two players.
Ages B-up.

1490




From bikes fo frains

FisherePrice

ELECTRONIC GUITAR
Aeal guitar sound; play chords or single

notes on strum bars. s 5-up.
(Four C batteries not included)

ELECTRONIC KEYBOARD

Full size keys, real piano sound,
playback, 2 demo songs. Ages 5-up.
{Four C batleries not included)

\\\\\

asne®
P

BASKETBALL

Whaaiad hua for eaa}' 3399

Aﬂnaa-up




fo video games, '
&<

e iy BOY’S 20" BMX
ONE-D&Y -‘ y I & CHALLENGEH
ey o D, Tubular fork, BMX saddle, coaster

OM ALL
mEngE

brake, lifetime frame warranty. |

BOY’S 24’" ENDURO
ALL-TERRAIN BIKE

Lifetime frame warranty, dramatic
new colors and design.

Troxe! |
CHILD'S HARDSHELL

LY e e 19.89

ADULT HARDSHELL HELMET. .24.98 |

a5y
YOUTH JAMMER HELMET. ... 24.98

WEAR A SAFETY
HELMET WHEN YOU RIDE

HEAVY IRON ELECTRIC TRAIN SET

WITH GEOFFREY GIRAFFE CAR
Six-unit, .027 set with die-cast locomotive
and working crossing gate. Ages 8-up.




SECRET AUTO SUPPLIES
CAR WAX/DETAIL SHOP
Can transforms inlo




store thereis...

A. HOT WHEELS SUPER CHANGERS
Suparfast on and off road racers you can

cusiomize for optimum performance.

Ages S-up. (Bateries sold separatoly) Esch

C. CUSTOMIZER OFF-ROAD TIRES
White Baja whesls, awesoms
knobtry tires. jBCker spacer,

299
3%

EHIEE‘;ILE:HZEIH HIGH Bh'PEED MOTOR
ne cover; for lop speeds
af 300 MPH ﬁmr Changers Scale).

E. HIGH TORQUE MOTOR
Parfect for mastering tough off-road
terrain; detailed engine cover,

A. HOT WHEELS MICRO

COLOR RACERS HILL CLIMBER
Twin furbo mrlpmp;lnm |
mﬁmﬂm.ﬁmﬁ-up.w
B. HOT WHEELS LOOP & SPLASH
Includes 2 Micro Color racers. Winner
ﬂumﬂiu!m loser doasn’L

WHEELS
gLmek t‘ﬂm ch DEH%{“‘H with
; an
hand-controd flight ng:ﬁan S-up. 4”

E:m-lmu COLOR RACERS B
el ] ini
roupack. Urstas, coorchargirg o [




More games,

A. CONNECTABLES PLAYSETS
Asﬁn:nn'ment 4 highly

detailled playsets with
working parls, snap-in
fealures. Ages d4-up

(Wihicles 50ld ssparately) Ell:h

B. CONVOY TRUCK PLAYSET

Giant, fres-wheeling
transporter with work- ZIm

ing crane. Ages J-up.

[Vahickes soid separialely)

C. CONNECTABLES. 5-PK........ 4.89




TEETEE ] |

more toys, oh boy!

DEVIL’S DITCH
ELECTRIC ROAD
RACE SET

18’ of track plus 2 turbo trucks
and devil's ditch ramp.

- | Ages B-up.

l-l--..;___:_.

DOUBLE FIRE
ELECTRIC ROAD
RACE SET

High performance 13’ double-
eight, racing in daylight or
darkness. Ages B-up.

B




| wantto be

PLAYSKOOL EXPRESS
Complete train set made just for
preschoolers. Battery-powered loco with
working light, 18" snap-together track.
Ages 3-up. (Four C batteries not included)

R co=pleen draks el pepasy Fa fwacsoaler

g
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RADIO CONTROL MINI PANTHER

Indepandant front

suspension. Ages S-up 99
(8V, two AR hablleries

o inciuded)

: Toys “R” Us Kid!

AADIO CONTROL HAWG/

MIDNIGHT CRUSHER
Electronic torgue-splitting 19995
sysiam, Ages B-up. (Tan

AA batleries not included)

NIKKO

A. RADIO CONTROL
DRAGON FIRE

Available only at Toys ""R" Us! Full
function bugEE with impact-resistant

bumper, kno tires. Ages 8-up.
v, m?fnuu-u- maylmmd; th P

98

B. RADIO CONTROL
BIG BUBBA

1/14 scale off-road monster truck.

4-wheel drive, 2 speeds. Ages B-u
{8V & mchargeable bafiery pack sold wm’ﬂgdr P-




AERO HOPPER
Agrodynamic design and
sleek slyiing. Ages B-up.

RADIO CONTROL T!

RADIO CONTROL
TURBO BANDIT

RADIO CONTROL

st oty ) 9.6V turbo off-roader TURBO HOPPER
{Battery pack sold separalaly swing-axle suspenston. 9.6V turbo off-roader,
8.6V BATTERY PACK & CHARGER . 28.99  Ages B-up. (9.6V battery Ages B-up. (2.8V baltery
9.6V NI-CAD BATTERY PACK ., . ...19.98 pack sold ssparataly) pack sold separaiely)
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COMPUTER GRAPHICS BY DYMNAMICE N
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screen or the steering column.

ST. LOUIS, MO—A simple
sliding seal rack mechanism,
combined with alrbags or
passive restraint seatbelts,
may be the key to substantial-
ly reducing injuries in frontal
automobile crashes

The patented seat motion
device, marketed by Top
Sound International of Colo-
rado Springs, has undergone
extensive development test-
ing including more than 500
live test crashes, monitored
by inventor Randy Beauvais.
Technical development now
includes computer simula-
tions to refine the parameters
that will provide optimum per-
formance.

The mechanism of the seat
uses a simple arrangement of

Safery seat, demonstrated here in 45-mph crash without seatbelt,
lears back to keep driver's head and chest from contacting the wind-

Se

Safer Car

T

.

ats

pins sliding in inclined slots to |5

lift the seat as it slides for-
ward, The front of the seal is
set to rise more than the rear,
effectively keeping the occu-
pant in the seat. A travel ol
only a few inches seems o
have a profound infiuence on
reducing injuries.

"We know the mechanism
works. We're going 1o be us-
ing computer simulations to
find out why, and what kinds
of improvements we can real-
istically expect. Then we'll
work to improve perform-
ance, and see what, if any,
changes are needed in the
seatbelt and seat,” said Neil
Singer, Ph.D., a consultant
and mechanical engineer

Reductions in injuries

seem to be based on three
significan! effects. These in-
clude the increased linear
stopping distance of the pas-
senger, a conversion ol some
of the stopping energy to ro-
tary maotion, and the raising of
the seat bottom—which
tends to keep the passenger
on the seat during the crash.
Increasing the stopping dis-
tance should lower the peak
accelerations by spreading
them over a longer time. Fric-
fion is necessary o keep the

Preliminary computer simulation of erash shows lack of forward motion of torso and pelvis of safety-seat-
ed driver (left) compared to unbelted driver [right ).

thighs from sliding off the
seal, and raising the seat dur-
ing the forward motion in- |
creases this friction. |

One immediate benelit
from this last phenomena
might be a reduction in pelvic
and knee injuries that come
from submarining under an
airbag or passive shoulder
belt. Bulky knee bolsters
used for this purpose now
might be reduced or eliminat-
ed asaresull.

Longer-term goals of the
program may require resngi-
neering of the present safety
systems in the car, including
changes in seats, seatbelts
and airbags

The device can be built for
an estimated 520 per seal.
Singer's preliminary comput-
er simulations (below, imple-
mented on ADAMS software
at Mechanical Dynamics,
Inc., of Ann Arbor, Michigan)
suggest that the inner seat-
beil anchor should be at-
tached to the seat, rather
than anchored to the floor, 1o
get the greatest benefit from
the system.

POPULAR MECHANICS  DECEMEER 1989
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Solar Module
Milestone
ALBUQUERQUE, NM— §

By integrating numerous re-
finements, Sandia Labs has
built a module of 12 photoval-
taie cells that converts sun to
electricity with a record 20.3-
percent efficiency,

Key to the achievement is
aunigque concentrator assem-
bly. Above each cellis a Fres-
nel lens that focuses light and
multiplies it 100-fold. Small,
gecondary concentrators
then funnel it toward the
eells, Light that would nor-
mally be blocked by metallie
grid fines that transmit pow-
er away from the cells is in-

hn:llurmu:l.ﬂegr:gi 12 silicon solar u:lh
In the most efficient configuration yet.

stead refracted by prismatic
cell covers. Direct soldering
of the cells to copper heat
spreaders, and an antive{lee-
tive magnesiom fluoride
coating on the Fresnel lens

rr—1 ECH UPDAT £ m i

T

4

increase efficiency still fur-
ther,

Many of the innovations
are believed simple enough
to manufacture for near-
term commercial use,

CELL WATH )’?—E’"
PRISMATIC COVER

2 -
SECOMDARY
COMCENTRATOR

HEAT G

SPREADER— . = o

-

COMDLCTIVE
ADHESIVE ~

HOLISENG

After Voyager's Triumph

NEW YORK, NY—With the
hardy Voyager 2 off for parts
unknown, NASA's Jet Pro-
pulsion Laboratory is wrap-
ping up the 12-year vigil it
kept over the craft, and atten-
fion now turns to the future of
our evolving space infra-
structure.

One sign of things to come
is the recent launch by Mc-
Donnell Douglas of the first
privately owned rocket to
reach orbit. Hughes contract-
ad the history-making flight to
loft Marcopolo |, a communi-
cations satellite they built for
a British television firm.

The rocket used was Mc-
Donnell Douglas's Delta 11,
the newest in a line of vehi-

| With three stages, and nine

| it is able to carry payloads of

NASA since the early 1960s.
strap-on solid-fuel boosters,

up to 4000 pounds info geo-
synchronous orbit.

The Department of Trans-
portation’'s commercial
space office axpects at least
27 more private launches
through 1993.

The Space Shuttle, how-
ever, remains our only =
option for manned oper- °
ations in space. NASA
hopes to demonstrate the im-

portance of this capability | Astro-1 correlates data from X-ray and ultraviolet Instruments.

| Anewworld: Voyager's view of Neptune rewrote the textbooks.
| cles it has been selling to

ASTRO-1 PAYLOAD

with the Asfro- 1 mission—the
first since Challenger to use
the Shuttle’s Spacelab facili-
ty. Mow scheduled for April
launch, Astro-1 will test four
instruments that may serve
as the basis of future orbiting
observatories. Fixed to
Spacelab's Instrument Point-
ing System will be the Wis-
consin Ultraviolet Photo-
polarimeler, the Hopkins
Ultraviolet Telescope, and
the Ultraviolet Imaging Tela-
scope. A fourth instrument,
the Broad-Band X-Ray Tale-
scope, will be mounted on an
independent pointer, It is
hoped that correlating UV
with X-ray data will help as-
tronomers understand the
varying emissions of phe-
nomena such as binary star
| systems.

{Mare Tech Update on page 20)
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Rover Within
Your Range.

If you're contemplating the purchase of a 4x4 utility vehicle, consider your options. You could pay
over $35,000 for a Range Rover and impress all your friends. Or you could spend substantially less
[suzu TI'UG oy foran [suzu Trooper and impress someone far more important. Yourself.

Like the Range Rover, the Trooper offers high glass areas for excellent visi-

.513 149 bility and enough interior space to comfortably carry five adults!

Yet unlike the Range Rover, the Trooper offers you a choice of engines. You
can get an economical, fuel-injected four-cylinder or opt for a beefier V6.
And while the Range Rover comes with only one type of transmission, the Trooper offers a
choice between two: a rugged five-speed manual or an optional four-speed automatic transmission.
Of course, the Range Rover does offer an impressive 70 cubic feet of cargo Space [f free tsum brochures|

with its rear seat folded down. But, once again, the Trooper offers you even more. | call (800) 245-4546.

The way we see it, there’s only one thln_:_zI keEL'ng
the Trooper from being the vehicle in vogue, It’s afford- IS V'II.
able. And that's just not chic. uzu OOp er

"WMERP, POE. exchefing tax, license and trarsportaton fees as af 107088 Optional equpment shown. fRear seat optinnal
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Mars By Balloon

SAN DIEGO, CA—NASA
has awarded a contract to
study balloons as a way of
transporting instruments
over the surface of Mars.

Riding the winds of the plan-
et's thin carbon-dioxide at-
mosphere, the balloons could
travel for miles without the
weight and complexity of a
wheeled rover,
Initially developed
in France, the concept
is now being studied by
Titan Systems, under
the NASA contract,
and at other centers
here and abroad. The
Soviets are perhaps
maost advanced, with a
balloon now being de-
gigned for launch in
1994, The U.8. will as-
sist by including data-
relay equipment on the
1992 Mars Observer
migsion.
in one concept, balloons
might be used to drag an
o instrumented snake over
d Martian surface.

TECH UPDAIE

CEDAR RAPIDS, 1A—
Rockwell International has
demonstrated a global posi-
tioning satellite (GPS) re-
ceiver that fits in the palm of
yvour hand, Weighing 8
ounces without batteries, it
can determine any location in
the world to within 16 meters,

Intended to demonstrate
new chip technology, the re-
ceiver incorporates the first
monolithie mierowave inte-
grated cireuit, and uses very
large-scale integration tech-

MndtupE.F'Slm,'pk
same size as working unit [top).

niques. The chipa will go into
a variety of tiny aids to mili-
tary navigation,

ROCKWELL INTERMATIOHNAL PHOTOS

Workplace Tech Helps The Handicapped Compete

NEW YORK, NY—Compu-
terized equipment is creating
new opportunities lor the
handicapped by enabling
them to read, write and speak
more easily. The technology
opens up professions such
as law, computer program-
ming and engineering that
would have been inaccessi-
ble only a few years ago.

One of the most successful
devices works as an ultralight
laptop computer for the blind
and visually impaired. Meas-
uring 8 = 4 x 1 in. and weigh-
ing about a pound, Braille 'n
Speak replaces the display of
anormal laptop with a speech
synthesizer. The user enters
data through a 7-key Brallle
keyboard, and orders the
synthesizer to play it back as
necessary. Abla to store up to

Speech trainer shows graphics In response to headgear sensor Input.

300 pages of copy, the device
Is most commonly used for
noletaking and word pro-
cessing, but can perform oth-
er computer functions as
well. Poris are provided to

Communications equipment for
the visually impaired includes
Brallle 'n Speak [above|, and

electronic magnifiers |left).

drive printers producing
Braille or regular hard copy.

Another laptop synthesizer
has been developed for the
saveraly speech impaired.
Called Realvoice, it simulates
male or female
voices, and has an
LCD readout and
built-in printer,

M

1

back on pronunciation and
vocalization. Although the
machine is now marketed
only in Japan, research now
under way in the United
States may adapt it to the En-
glish language.

The large visually impaired
population will benefit from
another family of devices that
magnify characters up to 45
times. High-resolution

. closed-circuit TV technology

scans reading matter and
presents it on 19-in. CRAT
monitors. Split-screen soft-
ware provides separale win-
dows for reading and writing
simultaneously. People with
low vision can also operate
IEM PC-compatibles by load-
ing a system called LPDOS
which enlarges on-screen
characters.

To help the hear-
ing-impaired learn to
speak, Matsushita
has developed a sys-
tem that uses com-
puter graphics to
provide visual feed-

Realvoice laptop provides speech Im-
jpaired with voice, print and LCD outputs.

ADAPTIVE COMMURSCATICN SYSTERMS PHOTO
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Iohelpprevent
second heartattacks
doctors chose Bayer

4101.
Forthemselves.

Studies with people who've had a heart attack show a regimen of exercise,
the right foods and an aspirin a day could help save lives.
We asked doctors if they’d had a prior heart
attack or unstable angina, which aspirin _
brand they’d take to help prevent a future // . "/; ~
heart attack. Doctors chose Bayer 4 to 1 for P — /
themselves over any other brand. e ”’:/
Doctors know no other brand is —_——
safer or more effective. Bayer is pure
aspirin. No caffeine. No sodium. ‘} /‘/
And only Bayer has the Toleraid" /- - 4.//.-
micro-coating, so it’s easy to swallow. V{// S~
Doctors chose Bayer. Ask your

doctor how Bayer can help you. \_/; |
BAYER nom—

The Wonder Drug That Works Wonders.”




The 51.5 million Ferrari PPG Poce Car.
Exclusive tires: roodyear Eagle "Gatorback” street radials.

The $i144. 500 Ferrar Testarossa,
Exclusive tires: Goodyear Eagle "Gatorback” stroet radisls.



E A G L E S.

You are looking at over $1.5 million
worth of Italian art. Exported from
Maranello to America on just one make
of tires: Goodyear Eagles.

As the engineers

=
=

at Ferrari know,

there really is a
difference in high-

performance tires.

It is a difference A Goodysar Englé

£ "contact partch” Whare
that ultimately i Bt i st
shows itself in the Its superiority.

"contact patches” of your tires, where your
car meets, grips and responds to the road.
Which may help to explain why every
185 mph Ferrari Testarossa that comes to
America does so on Goodyear Eagle street

radials. Exclusively.

And why the one-of-a-kind, $1.5 million
Ferrari PPG Pace Car also uses Goodyear
Eagle street radials. Exclusively.

Because Goodyear makes better high-
performance tires. For the track. For the
street. For virtually every performance car.

As Ferrari knows, the finest examples
of automotive technology deserve the
finest examples of high-performance tire
technology.

Which explains why these Ferraris
come on Goodyear Eagles. Exclusively.

For a free copy of our 12-page Guide o "Ewrything you ever
wanied o know abowd perfisrnance tires™ wrike The Croodyeer
Tire & Rubber Compaiy, PO Bax 9125 Akmn, (o 44305,

GOODSYEAR

BECAUSE THERE REALLY IS A DIFFERENCE.




BY JIM DUNNE

DETROIM SPY REPORT

New Camaro, Firebird Revealed

.I}U CAN forget all
Y those rumors you've
been hearing about
GM diseontinuing the Ca-
maro/Firebird line. As the
spy shots on this page indi-
cate, styling work is virtually
complete on replacements
for the current F-cars, which
have been in production for
over eight vears now,

The new cars are schead-
| uled to debut in late "92 as
19493 models, and have scored
well with consumer clinics.

Chevy boss Jim Perkins
says that the Camaro proto-
type has tested extremely
strong.

“People walked out just
raving about that car,” he
said.

One of the reasons Perkins
and the rest of Chevy man-
agement is so adamant about

retaining Camaro is simple.
Market study after market
study show that Camaro is
the best known name in
Chevy's lineup. As a result,
Chevy has no intention of
letting the name go, even
though current Camaro sales
are only about 125,000 cars,
which are down from a
400, 000-car peak.

Citing stronger competi-
tion, Chevy sales executives
don’t expect the new car to

24

Next-generation Camaro reflects
evolutionary change.,

sell more than 250, 000 units a
year, but dealers also love
the Camaro for it= ability to
help build showroom traffic,

Although GM had a well-
advanced program for a
front-drive F-car replace-
ment a few yvears back, the
new Camaro and Firebird
will be rear-drivers.

As the photos show, both

The 1993 Firebird indicates strong Influence of Banshee show car.

prototype cars represent an
evolutionary step forward
from the current F-bodies,
although both also embody
some styling themes from re-
cent divisional show cars.

The Firebird, in particu-
lar, shows Banshee show car
influences in the front-end
treatment.

As with the current cars,
the nose will be one of the
main points of differance
between Camaro and Fire-

bird. Chevy will stick with
exposed headlights while the
Firebird lights are hidden.

Mustang
Dilemma

With Chevy gearing up to
launch what seems to be an
obvious winner, Ford is
wrestling with the dilemma
of how to handle the next
generation of its popular
Mustang.

The big problem is that
Ford would like very much to
retire the Mustang’'s current
Fox platform in favor of
something more up to date.
However, if a rear-drive lay-
out is to be used, that leaves
only one option—the Thun-
derbird/Cougar chassis,
which is 12.5 in. longer and
substantially heavier.

Developing a new chassis
for the Mustang alone is un-
likely, since Mustang sales-
—less tham 200,000 in
1989—wouldn't justify the
investment.

New Deal
At Olds

In a move that could have
far-reaching consequences,

Oldsmobile has added a new
wrinkle toits sales policies,

Ifan Olds buyer is dissatis-
fied with his or her purchase
in the first 30 days or 1500
miles, the car can be re-
turned and the price of the
purchase applied to another
new (Hdsmobile,

Owners who decide that
they want to take advantage
of the new policy aren't
restricted to the same model.

Led by division manager
Michael Losh, who previous-
ly helped restore Pontiac to
good health, the program has
already been a strong image-
builder for Oldsmobile. And
it's also been a good gamble
—the number of Oldsmobiles
that have been returned is
quite small 8o far.

“Less than one-half of 1
percent used this offer in
'89," elaims Losh.

Laosh says that only half of
the buyers who have re-
turned cars stayed with the
gsame model on the reorder
phase of the deal.

Olds plans to continue the
program at least through the
1990 model year.

(Plocise turn do page 27)

Next-generation Firebird: steep windshield rake, low hoodline,
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New Steam Premium.
.. OUtCleans tlle

11" NU

ﬁf‘\ competition.

If your engine degreaser’s not cutting it, let off
some steam.
From this big can comes the best there is.
With an advanced cleaning formula that cuts
through engine dirt and grease better than any-
thing you've ever used.
With more active ingredients than the

\ competition. Twenty-five per cent more prod-

gl e

uct than the leading brand, so one can

cleans your entire engine. And, with a

handy spray-any-way valve that cleans

- ' hard-to-reach spots with ease.
u \ aﬁt\ﬁn If your engine degreaser’s just

' not cutting it, maybe it's time you let

C{G emlﬁ%\%“\ﬁ off some serious steam. With new
ﬂ'\\ \\ Steam™ Premium’™ XTRA DUTY®

Engine Cleaner Degreaser.
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hen it comes to pick-
ups, some buyers set
their sights higher.

One look at the 1990 Sierra, and
you'll see why that suits us at
GMC Truck just fine.

Sierra is the full-size pickup
born and bred to be nothing less
than the best truck we can bring
you. Able to go just about any-
where, with shift-on-the-fly four-
wheel drive and the unmatched
standard muscle and torque of
the 4.3-liter Vortec V-6. Then
stop just as surely with rear-
wheel anti-lock brakes. There's
even a new sport handling pack-
age available, with special low-
profile tires and gas-charged
Bilstein shocks.

Of course, Sierra’s also big on
comfort. And its advanced, aero-

amic styling is so far ahead
of its competition, 4-Wheel &
Off-Road magazine said, “it is
now the benchmark against
which all other products are
being measured.”

The 1990 Sierra from GMC
Truck. It's the one pickup every
other truck on the road has to
live up to.

For a catalog and the name
of your nearest dealer, call
1-800-VALUESO
(1-800-825-8390).

11989 General Motors Corpaoration
GM and Sierra are trademarks of General
Motors Corporation. All nghts reserved.

Let's get it togethar. buckle up.

[LE

=E GMCr=uck

It's not just a truck anymore.s

DETROIT SPY REPORT (Continued from page 24)

Sounds Of Silence

How do you make a quiet car even more
quiet? Engineers on the Lincoln Town
car had this problem in designing the
new 1990 model.

While the old Town Car was one of the
quietest on the road, the development
teams found three ways to reduce noise
EVEN more.

Wind noise was a definite problem
that presented opportunities. They at-
tacked that inthe design of the body and
flush-fitting window glass that reduced
eddies and turbulence.

Adding alayer of acoustical insulation
in the floorpan cut down on engine and
transmission noise, and a new tread de-
sign by Michelin reduced tire hum,

Finally, adding air springs to the rear
suspension reduced ride harshness and
cut down on suspension noise.

ZR-1 Ragtop

Anticipated from the beginning of the
Corvette ZR-1 supercar program, a
convertible version is currently under-
going testing at GM proving grounds in
Michigan and Arizona.

Although Chevy produces L-98 Cor-
vette convertibles on regular factory
assembly lines, the ZR-1 version will
probably be farmed out to a specialty
shop for production.

Insiders expect the droptop ZR-1 to
ghow up in 1991 new model introdue-
tions next fall. Look for a price even
higher than the ZR-1 coupe, probably
well over $60,000.

The current ZR-1's $58,995, is the
highest list price ever posted for an
American production car. Neverthe-
lezs, Chevy expects to move 3000 of its
supercars during the 1990 model year.

The Storm’s Apex

Chevy plans to add a new kammback
model to its Geo Storm lineup for the
1991 model year.

Styling will differ from the current
sporty look of the other Storm models,
prineipally by a squared-off rear end
that lends a miniature station wagon
appearance to the car.

Side glass wraps up into the roof a
couple inches imparting an open, light-
weight appearance.

The Storm family is built for General
Motors by [suzu.

Luxo Locales

A recent Audi demographic study has
pinpointed the areas where you're most
likely to see a relatively high percentage
of luxury cars—the 40,000 and up
variety—in the traffic mix.

Audi's survey indicates that fully one-
third of all luxury car sales are made by
dealers inthe Los Angeles and New
York metropolitan areas.

Add in Miami, San Franeisco, Chica-

go, Boston, Philadelphia and the Dis-
trict of Columbia and you account for
almost all the country's luxury car sales,

Chevy Saturn?

Chevrolet insiders confirm that the di-
vision has discussed the possibility of a
new small Chevy emerging from the
new Saturn plant located in Spring Hill,
Tennessee.

Saturn management is deferring that
possibility for now, preferring to con-
centrate all its manufacturing expertise
on the new Saturn cars that will roll out
next fall.

However, once the plant is up and
running smoothly, the Chevy request
will probably get a rehearing,

Reatta Ratios

Based on enthugiastic response at auto
shows, Buick i= optimistic about the fu-
ture of its new Reatta convertible.

Insiders say the sales ratio could goas
high az 50/50 between coupes and con-
vertibles, a ratio the division is ready to
meet, thanks to flexible manufacturing
techniques.

Buick plans to allow demand to die-
tate build priorities.

The Persistence

Of Viper

Although rumors persist of itz demise,
Viper, Chrysler’s throwback sports
roadster, continues to move toward the
possibility of production.

The Cobraesque show car has been
making the rounds with a V10 engine,
which is definitely part of Chrysler's
powertrain program, although the pro-
duction roadster could wind up with a
VEengine.

The basic plan is to keep the car as
simple as possible, Plenty of power,
straightforward suspension, no turbos,
no electronically controlled shocks and
certainly no traction control.

If Viper stays on schedule, look for a
late 1992 launch as a '93 model,

ABS For All

(M engineers are talking about a plan to
provide antilock braking systems in all
General Motors cars and light trucks in
the not-too-distant future.

Deleo Morain, the General's brake
subsidiary, has developed a low-cost
antilock system for use on all GM vehi-
cles, The plan is to put rear-wheel ABS
systems on a number of vehicles initially
ani phase in 4-wheel systems as time
EOES 0N,

GGM has a couple good reasons for in-
stituting such a program. First, some
insurance companies are giving premi-
um breaks to ABS-equipped cars.

Becond, and more important, GM ex-
pects antilock systems to be federally
mandated by the mid-1900s, ™
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Introducing the new ESCORT < <

New technology makes this radar detector
perform unlike any other in the world

In 1978 we [ntroduced the ortginal ESCORT. Iis
superheternchme technology changed the science of
radar detection forever

Al the time, Car and Driver said, I vou can
imagine the Turbo Porsche of radar detectors, this
i it...0t's a brilliantly conceived device. In no test
did any of the other detectors even come close”
But that was just the beginning.

Our strategy

Since then, we've continwously advanced the
science of radar warning by encouraging our
engineers to spend their time on only one thing
improving performance. Becawse of this program,
ESCORT and PASSPORT have unexqualled reputations
for performance, winning test after test

But we've never stopped striving for another
quantum leap, a revolution in technofogy that
could redefine radar desection again. And now
we've done (1. The key 15 2 new technology: DSP

Incredible technology

DSP is Digital Signal Processing, & technology
virtually unheard of in personal electronics, b
ised in many exotic electronbc devices

DSP is used by NASA to create detailed space
phiotes from blurry images. 1ts used by milicary radar
to distinguish enemv aircraft from friendly air-
craft. s used to defiver sharp images of internz] bady
tissue from medical scanners. And now we re using
[SP to find radar signals too weak 10 be
detected by conventional technology

The beart of ESCORT 5 [0 airmatry

i iy et 30 WHz e 7 il
HENDS procesor, capable af 10.25
million imgruciions per secoml

How it works

Our new ESCORTS DSP circuitry samples
incoming radar signals 50,000 times 4 second,
slicing them into discrete hits of information. This
information (s then digitized and continuously
analvzed by what & essentially an incredibly fast
internal signal recognition computer

Breakthrough performance

The new ESCORTS DSP cirouitry was devedoped
using evervthing weve learmed aboul advanced
radar detection. The end result is incredible

The new ESCORTS advanced signal procesing
provides an incredible increase in sensitivity on
both bands. Quite simply, this means that the
new ESCORT picks up radar signals much further
away than was ever before possible

In fact, not since we introduced the first
ESCOKT has there been a performance improvement
like this. But theres more.

Complete warning system

The new ESCORT keeps vou fully informed
with a variable audihle warning with adjustable
votume, and different tones for X and K bands. And
both o Mute and a new Auto-Mute function

For visual warning, theres an alert lamp and
ten-sepment signal strength meter, both dimmed
b suit ambient lighting. There's also a Dark mode
for more discrete operation.

ESCORT & housed in a heat reated aluminum
hensirgg, inished in bow-glare black, and & incredibly
compact, anly & high and 36" wide. And every-
thing vou need s included

|'- (=L} r_-il':nr_. i ::
RIE=2 | 0EE O
The ivew ESCTIRT & anly & Jfrocison of the size of thy orfpmel
Everything included

The new ESCORT comes complete with visor
clip and adjustable windshield mount, and power
cords to suit anv installztion (both a coiled and a
straight coed that plug into vour lighter, and a
cord for direct wirlng into vour car’s electrical
system, if vou prefer )

There's also a leather careving case, and a
comprehensive owner s handhook. ESCORT also
incorporates our revolutionary Digiial Key security
system (see sidebar for the full sory).

Satisfaction guaranteed
We only sell ESCORT direct from our factory o
vil, and we guarantes vour satisfaction. To order,
just call us 1oll-free. After you receive ESCORT, if
you're not completely satisfied within 30 duos,
just return it We'll refind all of vour money apd
vour retum shipping costs, no questions asked
There are no hidden charges.
The new ESCORT outperforms any other radar
detector in the world But don't take our word
for it Order today and see for vourself

Bad news for thieves:

A now security system in new ESCORT and SOLO
makss tham of littls usa to sayane but the rightiul
pwner, Here's how it works;

The system is fully sutomatic, and wesy to uss.
Included with your new radar detecior is a Limy
glectronic “Digital Key™™ to put on your key ring [sae
the main photo sbove and the cutaway st right).

About wvary two montha, your detector's clreitry
will prompt you to insert your Digltal Koy into a small
jack on your detector, and turn your detector on.
After confirming that you wsed the right Key, yowr
detector will resel ity lock and will be ready for
two mors months of use. That's sl thems = o 1L

May we help you? escorr and
SOLO bring wially new technologies o radar
warning, But there's one thing we didn 't change:
Our svstem of sling direct from our factory to vow
Just call us toli-free. One of our radar experts
will be glad to answer your questions ar take your
order. And remember, our 30 day trial lets you
try new ESCORT or SOLO 2t no risk. Call today:

ESCORT $295
e ICORT
S17.70 sales tax
HATLAR dASRNT RETERER
Prices slightly

higher in Canada
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If voure o busines troveler, always switching
between cars and wsing rentals in distant cities,
vou need the most convenient mdar detector
possibile, But eadar detectors have alwis been les
than (desil for traveling, Untfl now,
First things first
After vears of development, we're introducing,
self-powered SOLD. It has the same long-range
warting as our test-winning PASSPORT, and its
even smaller {only %" high and 20" wide), But
incredible performance sa't the breakthrough

Howawer, for someone who dossn’t heve the ripht
kay (and there are thousands of different Digital
Keyal, the radar detector simply won't waork. Asd
thera's littla econemic incentive for a thief to stoal
your radar detector if he cen't sell it. And i &
stolen ESCORT or SOLD i ever reiurned to ws for
service, we'll immedintely contact you (if you have
reporied the theit 1o us).

Although mothing is totally “theft-
proof,’ our new Digitel Ky se-
curity systam will help kaep
your mew ESCORT
oo SOLD yours.

At stor cutsrery of Dl Kiry

Call Toll Free 1-800-543-1608
(24 hours o day, 7 days 1 week)

Or mail us your order-
m E' Cincinnati Microwave
= —— I Dept. G068D9
,¢’ One Microwave Maza
\ RS  Cincinnati, Ohio 45249

— SOLD $345
SELF-POWERED (Ohio residents add
SOLO 52070 sales tax
RADAR-RECEIVER Prices slightly
O e in Canada

No power cord

Revolutionary convenience

SOLD is the first self-powened superheterodyne
radar detector You just mount if an vour visor or
windshield and wen it on. It's that simple,

SOLO doesn't need a piwer cord, recharger, or
add-on batery pack. M8 remarkable design opertis
about 200 hours on a single 9 Volt lithium hatery
{or 80 hours on a standard alkaline), For most
drivers, thit's several months of use.

Haurs of Duily Usage

zn ===l-...

I'E === EEsEEe
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Appruvimuty Batiory Lite (menths| = Lthivm ® Alkaline
Foor s rirers. @ wtrple atiery ol doesl avernd il

Total
Unlike maost hanery powered devices, SOLD
maintains full performance over its full
banery life. And when vou finadly need 1o
replace the uttery, SOUO tedls you five bours in
vance 0 vou have plenty of time to plan abead
Meediess o say, thiere wis only one way (o
miake sel[-powered SO00 2 reality, Starting with a
chean sheet of paper, our enginesrs have designed
the mast efficient superheterndyne radar detecior
in the world. 5010 uses only 2% of the power of a
comventional rdar detector
Incredible technology
The advances that made SOL0 possible would
fill this page. but here's 2 brief outline: A visractor-
tured Gats FET microwave oscillator, four custom
(MO integrated circuits, seven circuit boards, and
handreds of SMD components controlled by a
CMOS microprocessor and powered Ty 2 digital
power supply. All contained in @ thin wall mag-
riesium housing for incredible strength and light-
ness (just 5% ounces complete with battery b

AN

Introducing self-powered SOLO

A new kind of radar detector—

Standard equipment
SOLO has all of the sdwinced featres we
phoneensd with ESCORT and PASSPORT. Variable
rate audio waming, with adjusteble volume and
different tones for X and K bands. An alert lamp
anid ten-segment LED signal strength meter, bath
automatically dimmed 1o suit ambdent lighting,
And a Drark mode for even more discrete operation,
In addition, SOLO has both a Mute switch
and a niew Auto-Mude function that automatically
reduces the audio to @ lower leved after the inital
alert. There's even a special hartery-saver circudl
that turns SOLO off if you forget to.
And oor new Digital Key security svstem
inears youer SOLD will be of Hitle use to anyone
bt vou ( see sidebar for the full story),

.fu.'.hmfr:llfd i i
ey, SO e dvn
Mot Fachard AlGat
LETl honded direcly &
Pl

The complete package

SOLO comes complete with everything you
need. An articulated visor clip that opens wide for
kel visirs, hut folds Bat for eonvenlent handing,
Awiindshield mount thet easily adjists for different
windshield angles. A leather pouch for everyday
use, anl o irvel ense for tking SOLD with vou
on tripe. And of course, we includie two hatteries,
hoth a lithium and an alkaline, t pet vou started.

Factory direct

We only sell SOLO direet from our factory o
vou. Just call os toll-free 10 order, or for mose
informution. And we guaraniee vour satisfaction.
If you're not completely satisfied in 30 days, just
retitrn SOLO for & full refund, SOLO i also backed
by our one year limited warranty.

Some people will see S0LO 35 a comvenience
breakthrough, But also consider the performance
advantage of having a mdar detector you'll use

every Lime you get in your cir
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SCIENCE

BY ABE DANE

New Imax Opens At The Smithsonian

HE remarkable Imax }
I camera continues to

go where few can fol-
low, and bring back pictures
—stunning 5-story-high
moving pictures—that make
reality seem drab by compar-
ison. A new double feature
which is now showing at the
Smithsonian's Air & Space
Museum uses the large-for-
mat film technology to good
advantage,

Leading off the twin-bill is
“To The Limit," an explora-
tion of the biological mecha-
nism behind world-class
athletic performance. The
film intercuts footage of
three top athletes in action
with endoscopic shots that
probe the passages of the
cardiovaseular system,

One of the best sequences
duplicates with alarming
fidelity the experience of
Swiss Olympic skiing cham-
pion Maria Walliser as she
runs the downhill. Dizzying
speed is a sensation that
Imax conveys especially
well, and there's plenty of it
in the jumps, high-G turns
and plummeting schusses of
Walliser's 60-mph descent.
Three specially designed
camerd mounts maneuvered
by skiers shot the footage.

“To The Limit" is paired
with “Speed,” an earlier film
by the same company, Mac-
Gillivray Freeman. Narrat-
ed by author James Burke, it
follows man's progress from
a 27-mph run to the 26,791-
mph return of Apolle X from
the Moon, showing all sorts
of good-looking, go-fast gear
along the way.

Twao gripes: The footage of
the SR-T1 Blackbird spy-
plane is tantalizingly brief.
One can never see enough of
this elusive 2193-mph craft,
in my opinion. Also, in both
films, the different subjects
gometimes seem loosely con-
nected, and the transitions
between them contrived.

30

Imax camera looks back from belly of Blue Angel in 500-mph delta
roll [left), and views tendons supporting the heart's interior [right].

But plot is not the point with
these movies. They're more
like magnificently illustrated
eoffee-table books of the film
waorld.

Showing Fridays, Satur-
days and Sundays at 7 pm,
the feature will continue
through the spring.

A Bigger Pi

In the quiet world of mathe-
matics, something big is
brewing. It's pi. The endless
number representing the ra-
tio of a eirele's circumference
to its diameter has now been
calculated out to a billion
digits by a pair of Columbia
University professors. Their
feat iz just the latest surge
forward in a steadily escalat-

ing international pi race.,

The previous record of 539
million digits was set in July
by a Japanese team using a
Hitachi supercomputer.
Rather than answer the chal-
lenge with the hottest new
equipment, new record-
holders Gregory and David
Chudnovsky used a highly ef-
ficient algorithm of their own
design to eoax world-beating
performance from a pair of
relatively commonplace IBM
S08) supercomputers.

Why go to such lengths?
Because it's diffieult, for one
thing. Infinite, or transcen-

dental, numbers such as pi I

provide a uniquely strenuous
proving ground for comput-
ers and software. A single

. Chudnowsky brothers display a graphic of pi's first million digits.

error—caused by a stray
cosmic particle or power
surge—throws off the caleu-
lation in ways that show up in
the final result.

The Chudnovskys' algo-
rithm has the advantage of
checking its own results as it
goes, It is also able to tack
new numbers on the end of
the string, without recalcu-
lating all the previous ones.

The Chudnovskys expect
the huge number-handling
capabilities of the algorithm
to be of use in weather pre-
diction, aerodynamic simula-
tions amd image processing.

Superkids

Acecomplishments like the
new pi record take more than
high-priced hardware. If su-
percomputers are to play the
role they should in our fu-
ture, the next generation of
scientists must be trained to
use them. That's the point
behind SuperQuest, a pro-
gram that gives a few se-
lected high school students
aceess to these multimillion-
dollar machines.

Teams whose proposals
were selected from a nation-
wide pool of applicants spent
two weeks at the Cornell Na-
tional Supercomputing Fa-
cility this summer. There,
they worked with instruetors
to refine their experiments
and work out programming.

The annual contest almost
died thiz year, because for-
mer sponsor ETA systems

1 went out of business. But

quick offers of support from
the National Science Foun-
dation, Cornell and IBM
saved it just in time,

Now back in school, the
students eontinue their work
by remote hooliup to Cornell,
and it's time the next bateh of
superkids got busy on their
applications. For details,
contact Ann Redelfs, Cornell
Theory Center, 265 Olin
Hall, Ithaca, NY 14853, wM
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| You've seen the price of new cars...they
go up every yearl Cars get flimsier ...
prices get higher.._it never ssems to end
There are lots of reasons (o keep that nice
ﬁlywmmtm:mdasbnguspm-

Mow it's sasy [0 make your endgina run
better, last longer. Just add TUF OIL to
the crankcase. You don't have to shake
the container or add an engine flush, Just
pour i in and drive away.

Your throttle will get silky smooth ., ac-
celeration wil improve, One customar
said his car "1akes ofl ke a scared rabbitl®

TUFOIL works wonders fior all known en-
gine oils. I's actually slipperier than
Telion®®. (according to a famous US
goverment laboratory. )

You'll get astonishingly fast starts on
cold mornings with both diesels and gas
engines. The Canadian govemment
tested TUFOIL at it's cold regions lab
They showed laster cranking and sig-
nificant fual savings with TUFCIL

| keap getting telephone calls from
owners of wvery expensive German
diesals wanting to buy stock in our com-
pany. They say their diesels ae ac-
celerating like nothing they've ever seen
before One sald he doesn't have to down
shift any more on an annoying hill in his
area.

Your car can have move power like
that too

What about additives that claim to be
one lime treatments that will last the life of
an engine? Well, I've been lollowing the
scientific literature on lubvication for a very
long time. As far as | know, there isn'ta
shred of scientific evidence for such a
claim. So don't believe it

FHEE ... Products on TUFOIL technalogy, Chec
Immmmmzmmammumu:Hm E Fluoramics, Inc. s 1
| galion order, Values range from $3.98 1o $9.95. i GN'EIE“‘ my TUFOIL order: " 103 Pleasant Avanue |
| 5 TUFOIL Gun-Coat — Supar rustinhibiled. smocth action o “;;':’pl“um: ,‘_5_‘5‘3’:;’:‘:’:’“; Upper Saddle River, N.J. 07458 I
O TUFDIL Compu-Lube — Low viscosity for compuber handling). & btk My chech ar money arder lar § s pngloned
I PPt andling). See money bac my Crean cang I
| O TUFOIL Lightning Grease — Easily sheared grease for I QuRRmMAg. O AmExpress [ MasterCard (1 Visa |
instruments O TWO B oz bottles . .. treal IWO CBIS g0y pin. I
| O TUFOIL Lubit-B — General purpose, household use t for $25.00 {plus $4.00 shipping
| lubricant ' and handling) SAVE $6.00 Eiip. Data I
I FAEE brochures . . Signature I
[0 30 Questions/Answers aboul TUFOIL I O ONE Quan boftthe . . . treat 4 cars
| O "Fun with Superconductars”—we're leading that field | for $34.85 (plus $4.00 shipping  Mame i
I Boe NABA Tech e fo technica details, | S — . !
| 1986, 1907 and 1904, [ OME GALLON . . . treal 16 cars for oty I
| :1“{ Flaoramics, inc. $125.00 (plus $6.00 shipping and |
TEPLONY B rn T M ol Db handling.) Stals Zip
I I e P e g We ship within days! Ol SRSRAEES, i I DY SRS SO :
| RE Rt over e st i e B1C SAVINGS  Calfor the naeme of cur Canadian disrbuor. JI

f
I
i
1
:

i ITls
SLIPPERIER

THAN

WHY BUY A NEW CAR -
WHEN YOU DON’T HAVE TO?

use Jufoil

AND YOUR ENGINE

WILL LAST... AND Stay in tune with your car/

LAST...AND LAST! Engines last longer with TUFOIL.. Our
1876- 476 T-Bird is now at 180,000 mies
- and purring,

A bunch of customers' cars have now
passed 250,000 miles.

Several months ago, a nice man I'd
naver seen before walked into my office,
big smile on his face, sat down and said,
"Would you believa 340,000 mies on a
Tufoll engine™ He went on to rave about
how well his engine has been running all
these years. | couldn't get a word in

edgewise.

It made me very proud,

Recently, a truck driver called in with
over 1,000,000 miles on a diesal using
TUFOIL - Wow!

A customer from Vermont added 10%
TUFQIL to his sticky mechanical trans-
mission, called in and said he couldn’t
believe it.."Shifting is like slicing butter
now!®, he said,

SAAB owners are wilting letters praising
TUFOIL in their *NINES® magazine. They
report spectacular improvements in their

TRY ONE B OZ BOTTLE OF TUFOIL | engines and transmissions|
FOR 30 DAYS OR 1000 MILES Don't forgetl TUFOIL is the result of

i you don't notice quieter-smoather over 15 years of research and develop-
operation,quicker starting snappy ac- ment. The U.S. government has
celetation. Just send us prool of purchase | awarded us 6 patents so far._.so have
with a note describing the year and make | Germany, England, France and Canada.
of your car, We'll refund your money im-
mediately- B -

Send for TUFOIL today and prove to One customer put it nicely when he said,
yoursell the amazing increase in yowr | "Youcan hear il you can fes! il*

o other lysicant comes cloee

car's performance. Fill in the coupon
today ar call TOLL-FREE amy time, 24 PS—-Our loyal customers wrote this ad
hours a day for us. Its full of thelr comments |

1-800-922-0075. ‘@' ks [

fin New Jersey, call 201-825-8110.)




ELEC TRONICS

BY STEFHEN A. BOOTH

Recharging Santa’s Helpers

ECEMBER 18 upon
us, with its end-of-
year holidays. As the

number of shopping days di-
minishes, so does the supply
of electronics items that peo-
ple will give and receive. So
many of these are battery
powerad, it is amazing that
any AA, Cor D hatteries are
left on the shelves.

According to Eveready
Battery, 25 percent of all the
batteries purchased in a year
are bought in November and
December, This year, holi-
day shoppers will spend
about $800 million on nearly
half-a-billion batteries. It's a
good bet that many of those
dry cells will go into toys, for
kids of all ages, and that
they'll run dry before the
Earth completes one revolu-
tion on its axis,

For the many households
that use 100 or more batter-
ies a year, rechargeables
make sense. But the 7 to 14
hours they take Lo recharge
has often been a drawback.
Now, Eveready has the pro-
cess down to a single hour
with its Generator series of
chargers and cells.

The compaet charger, for
up tofour AA cells, costs $40.
The larger model recharges
any combination of four AA,
C or D cellz and costs $50.
Twao-packs of Generator bat-
teries range from §8 to 210,
Though the Generator charg-
e can be used to restore oth-
er types of rechargeable
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batteries, these require 7
hours. A Generator AA cell
has a 2500-hour lifetime, ac-
cording to Eveready, com-
pared to about 25 hours for an
alkaline AA cell.

Have Sound,
Will Travel

One voracious consumer of
batteries is the personal
stereo—that is, the portable
cassette or CD player with
headphones. And while
they're fine for personal con-
certs, you need a boombox-
type portable system when
you want to share music with
others on the go,

Bondwell Industrial Co.
has a way to get more use
from your headphone sys-
tem. The company’s MC-100
portable sound system ($130)
comes with everything ex-
cepl the music source, Just
plug your personal CI) or
cassette player into the MC-
10's special compartment
and you've got tunes to
share.

The compact, 12-pound
system has a built-in 50-
watts-per-channel amp that
powers a pair of detachable
speakers with 4.5-in. bass
woofers and 1.5-in. treble
tweeters, The sound was
quite clean on the model we
evaluated, and the speaker/
amp combo could be driven
pretty loudly before any ob-
jectionable distortion set in.

Other features of the MC-
1M} include bags, treble and

volume controls, mi-
erophone inputs and

a slorage compart-

ment for cassettes or
CDs. The MC-100
runs off the supplied
AC-to-DC adapter, a
car battery, or 10D
cells. A eompanion
piece, the MA-100
(£110) consists solely
of the amplified
speakers, and runs
off AC or car battery
only.

DAT For
‘90—Maybe

The long-running
dispute between the
record industry and
hi-fi manufacturers
over digital audio
tape (DAT) record-
ers appears to he
over. But how soon
DAT machines will
appear on store
shelves is an unan-
swerable question,

Perturbed by
DAT's ability to re-
cord perfect digital
duplicates of a Compact Dise,
the record industry lobbied
hard against the produet's in-
troduetion to the U.5. Now,
a compromise between the
two groups clears the way for
DAT sales. But your ability
to make DAT ecopies of your
DAT recordings will be se-
verely limited.

According to the agree-
ment, DAT recorders will
incorporate an anticopying
safeguard called a Serial
Copy Management System,
This integrated cireuit will
allow vou to make one digital
tape copy of a CD or prere-
corded DAT cassette. While
it does, the SCMS chip re-
cords a subcode on the copy,
Should you attempt to make
a DAT duplicate of the copy,
the subeode directs that ma-
chine to disregard your in-
structions,
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Eveready’s Generator system recharges
batteries in just | hour,

For nondigital source ma-
terial, such as live music or
analog discs and casseties,
the SCMS chip allows you to
make two serial copies,

The SCMS is designed to
prevent high-volume digital
copying for illegal sale, As
guch, it shouldn't erimp the
style of the average home
tapist who might wish to
make one or two Lape coples
of a CD for uge in & car or
portable DAT system.

Despite the DAT agree-
ment, U.S. introduetion re-
mains a ways off. Music
companies are in no hurry to
iszue recordings on DAT, as
these would compete with
CDs. And given their cau-
tious approach to date, hi-fi
manufacturers probably
wan't offer machines until
prerecorded DATs become
available. ™
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Become one of America's most sought-
after technicians . . . put your talents
and spare time to work for you in the
“explosive-growth” world of home
entertainment electronics.

Train in state-of-the-art video/aondio serv-
icing and become a fully qualified service
professional the uniguely successful NRI
way. It's hands-on training, at home . .
designed around the latest electronic equip-
ment you build and keep as part of your
training,

The High-Tech Revolution

in the Home Is Just Starting
Sweeping changes are taking place in our
homes, changes brought about by the
phenomernal growth of home entertainment
clectronics. Already available are high res-
olution TV, TVs with stereo sound, simul-
taneouns multi-channel viewing, projection
TV, Camcorders, § mm video cassettes, and
compact disc players,

And the revolution has spread o the busi-
ness sector as tens of thousands of com-
panics are purchasing expensive high-tech
video equipment uscd for employee train-
ing, data storage, even video conferencing,

Join the Future or Be Left Behind
Today the consumer electronics industry
represents @ whopping $26 billion oppor-
tunity for the new breed of consumer
clectronics technician.

Tinckay's consumer clectronics revolution
is creating hupe servicing and repair mer-

Only NRI gives you a 27" high-resolution
stereo color TV you build to prepare you for
today’s video servicing careers.

You Build a 27" Stereo TV

During the assembly process of vour state-
of-the-art Heath/Zenith 277 TV, yvou learn
1o identify and work with components and
circuits as they actually appear in com-
mercial circuitry Then through tests, adjust-
ments, and experiments you gquickly master
professional troubleshooting and bench
technigues,

kets that are just starting to boom,

Here is your chance to become a fully
qualified professional the way tens of
thousands have trained with NRL

Totally Integrated

Hands-On Training
Since NRI training is built around “learn
by doing,” right from the start you con-
duct important experiments and tests with
your professional digital multimeter. You
assemble the remarkahle NRI Discovery Lab
and perform a complete range of demon-
strations and experiments in the process.

=
.-—- g
h"-!x:g.

NRI's commitment o yoo gocs beyond pro-
viding you with equipment appropriate o

the latest rechnology. Best of all, we ensure
that in the leaming process you acquine the

very skills that will make you & professional
;rr'il:l:l.rl;hnirh.ntlnlhehb.

Inside Your TV

The Heath/Zenith 27" TV has all the fea-
tures that allow you o set up foday vour
complete home video center of the future.
Flat scrven, square corners, and a black
matrix to produce dark, rich colors . . .
even a powerful remote control center that
gives you todal comnund of video and andio
operating modes.

NRI has purposely designed your train-
ing around equipment that has the same
high-tech circuitry you'll encounter in com-
mercial equipment. That means your train-
ing is real-world training,

SEND COUPON TODAY

FOR FREE NRI CATALOG!

[ A

| IR ... ol
MoGraw-Hill Contiruing Education Conter LE .

1 4401 Connecticut Avenue, NW, Washington, DC 20008 |
We'll give you lomormaw.

| Fiow 1 areer Dﬂ’:"llﬁu 1
(¥ CHECK ONE FREE s Pepeets

1 CATALOG ONLY I
[T] 7/ b Vidhens Samvicing [ Semall Engine Repair I
[} Compater Flecrsica [ Alr Conditonizg,
[[] Saelise Elsetromia Hiating, & Refiigeration
[] Roberis & Indwarial Cortral [ Lockunithing & I
] I rid Elerrermicy Etertrora: Secumy

i 7] Telephane Servicng [ Paouography l
] ihigieal Elertromies Servcng [ Boxskheeping &

I [ asic Electronics Aoommting I

| D Electracams I
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OLD HOUSE RES

BY BOB VILA

All About The National Register

HE PRIDE |-
T you have as |8
owner and re- g

storer of an old house
can sometimes be [0 ¢
taken one step furth- |©
er—ioa listing on the G
National Register of e
Historie Places. !
This same sense of B2-
pride is probably the
main reason most
homeowners pursue
a listing. Unfortu-
nately, federal tax
credits that are avail-
able for a listing only
apply to income-pro-
ducing properties,
But depending on =
where you live, pur-
suing a listing may
yield some financial
incentives on the
state level. Inany [
case, the honorifie
recognition that
comes with having |

your home listed on
the National Regis-
ter may help increase its val-
ue on the market.

Obviously, thisis not going
to be an appropriate choice
for most readers. But there
may be a few of you who own
properties that qualify for
this honor. Understanding
what the National Register
is, what its qualifications are
and how to submit a nomina-
tion will help you decide if it"s
right for you.

A question of
significance

The National Register for
Historie Places is the federal
government's offieial list of
properties that are signifi-
eant in our history, Main-
tained by the Department of
the Interior and adminis-
tered by the National Park
Service, it dates to the pass-

Contributing Editor Bob Vila
was host of public television's
“This Old House" for 10 vears,
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ing of the National Historic
Preservation Act of 1966,

In addition to individual
buildingz, the National Reg-
ister includes gites, distriets,
structures and objects. All
must have some significance
to American culture, history,
architecture, archeology and
engineering and, in most
cases, it should be at least 50
vears old.

There are several guide-
lines or criteria used Lo eval-
uate a potential National
Register entry. One is that
the site, district, structure,
building or obhject should be
associated with a significant
event in American history,
In the ease of an old house,
for example, perhaps an
important document was
signed there or the house
functioned as a commercial
building that was important
to the development of local
history,

Another guideline used is

ORA

T
-

President Woodrow \Wiison's home in Washington D.C. is listed on the National Register.

whether the potential entry
is associated with the life of a
person considered signifi-
cant to our nation's past, Thisg
could apply to an old house if
a famous historical figure
lived there.

The third eriterion deals
with the question of architec-
tural significance. If a house
exhibits distinet characteris-
ties of a certain period or
method of constructionorisa
prime example of an archi-
tect's work, it may also be
eligible for this listing, A
property can qualify if it has
potential to impart informa-
tion important to American
history or prehistory. But,
this is usually reserved for
archeological sites.

Coupled with the above
criteria, to be eligible for the
National Register, a proper-
ty must conform with anoth-
er separate standard. The
property must retain the in-
tegrity ofits historical signif-

ON

ieance, That is, it
must reflect what it
looked like at the
time it was claimed to
be an important part
of history. This is re-
ferred to as its period
of significance.

For example, if
vou're seeking a
nomination to the
Register based on
the fact that a histori-
cally important per-
gon lived in your
house, the building
should look like it did
when that person
lived there. Or if
vou're using the
building’s architee-
tural style or signifi-
cance s its basis for
inclusion, like Greek
Revival, it should re-
tuin the basic integri-
ty it had at that time
period, In this in-
gtance, the signifi-
cance of the exterior
of the building is the impor-
tant part.

But interiors may also
come into play, particularly if
your home's period of signifi-
cance is associated with a his-
torical event. For example, if
an important treaty was
signed in your house—an
event that obviously oe-
curred inside—then to retain
its integrity the interior
should reflect that time.

It's important to note here
that a museum-quality resto-
ration is generally the ex-
ception to the rule, The
government recognizes that
buildings are organie and
change over time, reflecting
different tastes. Most have
had alterations. Therefore, a
building’s integrity i really a
matter of degree, It's the sum
of the workmanship that's
gone into the building, along
with the retention of its origi-
nal features and spaces. You
cannot re-create integrity.
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Historical jigsaw

If you think your old house may qualify for this national recog-
nition, you'll need the backing of your State Historic Preserva-
tion Office (SHPO). The folks there should be able to give you
the guidance you need to get the registration process started.
This involves completing the standard nomination form, which
is used to describe the historic property and explain its signifi-
cance under the National Register eriteria described above.

They'll also review drafts and suggest changes. The complet-
ed form is then voted on by the state review board. Ifit passes,
it is forwarded to Washington. Although it is possible to com-
plete this form yourself, some homeowners seeking nomination
to the National Register hire historic research consultants to
secure the documentation needed to justify their entry.

No matter what basis you're using to qualify, the building’s
historical significance must be well documented. For instance,
il the basis of your entry is that someone of historical signifi-
cance lived in your house, this may involve a complete title
search back to the building’s origins to document ownership.

The title search will yield all the past owners, which may in-
clude peaple who played a significant part in history—either
national or local. This full deed search usually starts at the mu-
nicipal hall of records and continues on at the local library or his-
torical society. 1f you're lucky, vou'll find printed local histories
available to aid you in determining notable owners.

Other materials helpful to the researcher in proving a build-
ing's historical significance include insurance maps, photos or
illustrations, newspaper clippings, public and business re-
cords, and even personal letters and diaries. You are actually
putting together a historical jigsaw puzzle, piecing together
the past life of your house.

The architectural features of the building must also be docu-
mented. You must note when certain parts of the building were
added, as well as the construction technigues and materials
used throughout.

Maost old-house owners can do the title research and disecover
notable past owners themselves—it's actually kind of fun! But
when it comes to architectural significance, you may want to
call in a specialist to help you with this part of the form. Some
state offices have architects on board who can aid you.

Historical dollars

Unfortunately, the federally funded grants program of the late
"T0s, that awarded private homeowners of listed properties
grants for their rehab work, were phased oot under the past ad-
ministration. The government does offer a 20-percent tax cred-
it for certified rehabilitations for income-produecing properties
(eommercial or rental). This investment credit applies to ex-
penses within the four walls of the building. It does not apply to
the acquisition of property, site improvements or additions.

This obviously won't apply to most old-house owners, unless
you're rehabbing a building with rental units. To get the credit,
the building must either be listed on the National Register or be
acontributing part of a historical district. Any rehab work must
be reviewed and certified by the National Park Service as being
consistent with the historie character of the building.

If you apply for a federal tax credit, your rehab work must
follow the guidelines set forth in "The Secretary of the Interi-
or's Standards for Rehabilitation,” a booklet that outlines what
is appropriate for both exterior and interior restoration work.
It's available through the government printing office. Your
SHPO should be able to get you a copy.

Fortunately, some states do provide financial incentives for
owner-pecupied houses listed on the National Register. These
may be in the form of grants, special property tax assessments
or low-cost loans. Check with your SHPO for more information.

No matter what the financial incentives are, a listing on the
National Register of Historic Places is an honor. A source of
pride for you and your family, this special recognition from the
federal government ean only give your old house the prestige it
deserves as an important part of our American past, ™
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CAR CLINIC

BY MIKE ALLEN

Crossed Up

YEAR AGO 1 had the

plugs replaced in my

"B Celebrity. I just
tried to remove them to
check the gap, but one of the
plugs will only turn out about
Yaof a turn. A GM mechanic
sayvs it's cross-threaded,

If I do turn it out, is there
room to install a Helicoil?
There's just barely room to
put & thinwall socket over the
plug. Or will I have to go to
the expense of pulling the
head?

HERMAN EISSLEMAN
HONESDALE, PA

Look at the rest of the plugs. Is
there evidence that they pro-
trude into the combustion
chamber and collect carbon
on the exposed threads? If vou
look at several brands of
plugs of the same heat range,
vou'll often find some o little
longer than others.

Inside Straight

3B

Ever wander what it really looks '
like deep inside the mechanical cm
| Eans of your car? Borescopes

ave been around for years, es-
pecially in the aviation and medical fields, but at least ma
manufacturer has gotten the price down to something a
mechanic can afiord. Using the Autoscope, the two photos
below were taken without disassembling anything. The
gear on the left is in the final stages of abuse, driven by
someone who obviously couldn't handle a manual trans-
| mission. The piston on the right, melted right down to the
top compression ring, was savaged by a combination of
lean jetting and too much compression ratio—an expen-
sive lesson indeed. The $795 Autoscope is available from
Lenox Instruments, 265 Andrews, Scottsville Industrial
Park, Trevose, PA 19047, (215) 322-99580.

If s0, turn the plug out yvour
Vu turn, and douse it with
penetrating oil fora day or so.
Then twrn it out, which may
require a lot of effort. The car-
bon buildup may damage the
threads slightly, but you
probably will be able to run a
thread chaser in and clean
them up.

And next fime use two gas-
kets to space the plug properly
in the threads,

Ifthere’s no evidence of car-
bon interfering with the
threads, it very probably is
crossed—so I'd leave it alone
until the misfire starts
—which might be a long time.

When you finally have to,
turn it out. There still might
be enough threads left to
chase and use. If not, the tool
that installs Helicoil thread
inserts is turned in by the
same plug socket you re-
moved the plug with, so there

is enough room_I suggest you
et this done by a mechanic or
machinist who does it every
day—it's one of those things
you have to do by the seat of
your pants, so the more expe-
rience you have, the better the
results will be.,

And if vou're very unlucky,
you may wind up pulling the
head to replace the Helicoil
when it comes out with the

plug on the next plug change.
How Dry Am 17

Now that newer cars have
sealed fuel systems is there
any reason to add Drygas to
the fuel tank to absorb wa-
ter? Are there any special
considerations for fuel-in-

jected systems?
MICHAEL MARTIM
HICHMOND, VA

In theory, if the gas station
has a vapor-recovery system,
as many do nowadays, and
your vehicle has a charcoal
canister epaporative emis-
sions system, as they all do
nowadays, there is no mois-
ture-laden outside air to drop
its walter inside either tank
—and there would never be
any need for fuel-line deicer,
right?

Well, sort of. There is cer-
tainly less need, but there's
still potentially a certain
amount of water in the gas
when it's delivered—probably
dissolved in the gas rather
than liguid on the bottom.
That water can settle out of
solution when conditions are
right. So prophylactic use of
gas-line dryer isn't a bad

Fuel-injection systems
have huge filters compared to

the small in-line ones on car-
buretors. The pleated paper
elements in these can store as
much asacupof water, which
is good. But when they finally
saturate, they can fail, releas-
ing that water and the dirt
they've been filtering out all af

once—which is bad, very bad.
So be sure to replace the filter
at regular intervals, especial-
Iy in cold weather,

Vinta
Potables

I know antifreeze loses its
rust-inhibitive qualities over
time. Would it lose this quali-
ty if sitting on the shelf, or is
mileage driven or type of use
the car gets a factor?

If mileage driven and/or
use is a factor, then what
would be the recommended
changing interval?

LINWOOD LEWIS
ADELPHI, MD

Antifreeze 1s more properly
called coolant—because it
does a lot more than just keep
your radiator from freezing.
It also raises the boiling point
of the system well above that
of plain water, which is terri-
bly important when engines
run as hot as they do today.

The antifreeze and boil-
over funciions are from the
alcohol fethylene glycol)
content. [t doesn't really wear
O,

The third function is pro-
vided by the anticorrosion
additives, which prevent the
dissimilar mefals found in
your cooling system from di-
gesting each other electro-
chemically. This additive
package does wear out once
it's in your engine—but not on
the shelf. There's no reason
not to use a gallon of anti-
freeze if you've stored it fora
yearor fiwo,

Don't mix brands—the ad-
ditive packages differ from
manufacturer to manufac-
turer, and they are not neces-
sarily compatible.

Onee in the engine, the ad-
ditives are consumed slowly.
{Better the additives being
consuemed than the solder
that holds your radiator to-
gether.) The mileage or type
of service has little effect on
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the speed with which this happens, "Per-
manent” coolant should be flushed and
replaced every two years, or sooner if you
see evidence of rust in your cooland.

Always Thirsty
The gas gauge in my 1964 Comet doesn't
show how much gas is in the tank. When
I turn on the ignition, it moves about %
in., up to the E mark, regardless of how
much gas is in the tank. [sthereany way
to check to see ifit's the instrument pan-
el or the sender in the tank that's bad?
IRVING DIAMOND
LAS VEGAS NV

It's probably a bad connection to the gas
gauge sending unit, or a bad sending
wnit itself,

Disconnect the wire leading to the
sender, and ground it to any good chas-
sis ground. The gas gauge needle should
be pegged on FULL when the key is on. If
it is, then the sender is bad, and you'll
have to drain the tank and replace it. If it
doesn't, run a jumper wire to the gauge
itself to ground it. If that pegs the needle,
then the wiring between the sender and
gauge is bad.

If it doesn't peg the needle, then the
gauge must be bad. Getting up under the
dash to replace it isn't impossible—it just
seerns that way.

Just remember that the hot-wire meter
movement will inke as long as a minufe
or two to reach full-scale.

Boiled

[f your car boils over because of a stuck
thermostat will you have to replace the
antifreeze? [ was told that boiling of the
antifreeze will destroy its ability to
work as a summer coolant! [s this true,
or was | ripped off?

STEVE AMICH

APPLETON, WI

The boiling point of ethylene glycol in
coolant is 123° C, well above that of the
weater it's mived with in your radiator.
Assuming the engine boiled over slowly,
and the water was boiled out af a faster
rate than the glyeol, then the concentra-
tion of water would be smaller, and the
boiling point of the mix would be higher,
not lower.

Ifthe mechanic was concerned that the
radiator was previously filled by some-
one else with something other than the
correct 50150 mix, and he didn't want to
be responsible if your radiator froze dur-
ing the next cold snap, all he would have
had to do was check with a coolant ky-
drometer for the correct concentration.

If you paid for any more antifrecze
than was necessary to fill the system after
replacing the thermostat, you paid too
much—unless, of course, your coolant
was approaching the 2-year replacement
tnterval anyway.

{ Please turn fo page 41)
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YOU CAN TELL che holidays are here

when our tree trimming committee gets

busy in the Visitor's Center.

We hope you enjoy the Christmas
season this year more than any
you can remember. And chat
Jack Daniel’s oldtime “Tennessee
Whiskey is one of the reasons
why. Merry Christmas!

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Temnesser Whokey + 40-13% alcohol by volume (B0-86 proal) « Distilled and Bottied by
Jach Owmiel Distiliery, Lam Winilow. Proprietce. Rowte |, Lynchburg (Pop 3610 Teanessee 37352
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Back Seat Heat™

.climinates icy stares,

.

Introducing Back Seat Heat.

The innovative high tech compact
12 volt heater from Therm Technology
Corp., designed to heat cold arcas in
RV's, vans, boats, trailers, cabs and
more,

Back Seat Heat's new patented
crystal energy cell provides instant heat
output, while the fan circulates a steady
flow of warm air. So the folks in the
back stay as warm and toasty as the folks
in the front.

This energy efficient, sturdy
high-style heater is lightweight, porta-
ble and features a cabinet that's always

chilly looks and the cold

cool to the touch. 11 easy to mstall,
comes complete with wire harness and
mounting bracket and is backed by a full
two year warranty. Installed size
ST THY xBUS

Order Back Seat Heat today, so
nstead of getting a cold reception, vour
invitation for a family outing will be

warmly welcomed. G
Back Seat Heat is available at fine & ¥
retail outlets nationwide, or order direct. k. BT Bairs Sireal. & E
Suggested retail price $129.95, plus 'ﬂ Grand Rapids, M| 49546
$7.50 shipping and handling, THerm TecHNOLOGY CORP.

1

CALL 1-800-SAY-HEAT m.-j‘m-am Leadler

Patent Pending MADE IN USA



CAR CLINIC [ Continued from page 39)

Lights Out

My 1985% Escort is hell on batteries,
The battery in the new car went dead at
20months, and the replacement battery
lasted 27 months. Both were mainte-
nance-free batteries carrying 60-month
warranties.

Do I need some adjustment of the al-
ternator, a new alternator—or some-
thing else?

GLENN COLE
FAYETTEVILLE, AZ

With the engine warm, and no electrical
load, you should see 13.5 to 14.5 volts
measured across the battery terminals.
Then turn on every electrical load on the
vehicle—the wipers, lights, rear window
defroster, all of it. You should still see at
least 13 volts at the battery terminals.

Any more means a new voltoge

tor, and any less calls for #uubﬁes}:mt

ing the charging system and wiring.

Cool-Hand Fluke

There's a lot of hilly territory around
here, and when I drive my "87 Caddy up-
hill for more than a mile or two, the air-
conditioning vents start to blow hot air.
The air-conditioning shop ['ve been tak-
ing it to can’t find anything wrong with
the cooling system. They changed to a
eooler thermostat, which had no effect.
They have done extensive testing, in-
cluding blocking off most of the radiator
with cardboard until the engine over-
heats, and now they're trying to talk me
into replacing the compressor.
JOHN RIVERS
KNOXVILLE, TN

First, have the correct thermostat rein-
stalled in your Caddy. If the water temp
is too low, the injection computer will
continually run its overrich warmup
program, giving you poor mileage and
fuel-diluted oil.

There's nothing wrong with your com-
pressor, The controls on your dashboard
are vacuum operated, And when you go
upa steep hill, the engine manifold vacu-
wm 15 low, because the throttle is open
wider. There's a vacuum reservoir fo
store enough vacuum for hills, but after
awhile, there isn't enough vacuum left to
keep the blend-air door under the dash
open—and it starts blowing hot air from
the heater core instead of cold air from
the e

Have the mfc- shop look for o vacuum
leak, crack in the reservoir, pinched hose,
::r-::r:ked vacuum motor or bad check
valve,

DO YOU HAVE A CAR PROBLEM?
Suxt awak Mike about if. Send ponwr guestion fo
CarClinie, Popular Mechanics, 225 Wewt ST S,
New Ford, NV 1oore. While feiters cannol be
answerved indioidually, prodles that are of gesenal
fuferveat uill be discussed in the calume,
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Now there's a prescription for
helping your car or truck start
significantly faster and easier
in cold weather: Just add a
bottle of Winter Start’ to your
motor oil

Last season, thousands of
drivers, nationwide, tried this
new multi-viscosity oil
conditioner and got welcome
cold-temperature relief: 27%
easier engine turnover, plus 36%
better oil flow to engine parts
to minimize friction
and wear during
warm-ups
(Compared o oil without Winter Seart )*

This season, don't get left out in the
cold. Try Winter Sart.. for a cold
remedy that'll really get you going
For more information, send for your
FREE copy of the booklet, “The
Cold Facts About Winter Start”
The Shaler Co, Box 471, Dept PI129

Waupun, W1 53963, 1- BO0-777-9870

e -

M you can't Iocote Winter Sfart & your mea, write Shain
far your nearest deador. Ov, ol 1-800-777-9870 for dGeact
eetnag miotmation

"Results of andependent isboeatary tasts, marlabie gn reguest
SERVICE TIPS W Toimprove Conquest's road feel
B The underhood lamp may be in- and “a more steer-

termittent or constantly on in some
1988 Regals and Cutlasses be-
cause of a bad external switch.

ing input,” Chrysler TSB 02-03-89
suggests replacing the front and
rear lower control-arm bushings

always be used to install the ex-
haust pipe.

Buick TSB 88-8-17 and Olds TSB  with the bushings introduced as a
88-T-76 explain how to replace the running change for these cars in
lamp with P/N10106508, whichhas May 1989,

an internal mercury switch. leakage complaints on some
B An exhaust leak on '87 or BB 4- 3- and 5-series BMWs may be
cylinder Isuzu trucks may be traced not to any real leak but to oil
caused by reusing exhaust pIpE that pools on the right engine
nuts. TSB SBB8-03-004 mount when changing the filtar
that new nuts (P/N8-841 EB-EEB-D} Use a rag to catch any oil

and to wipe up any spilled oil. T
11-02-89,1820 ™
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£ MAZDA 4x4.

ENGINEERED [TO CONQUER

THINK OF IT AS A BRUTE WITH FEELINGS. DOESN'T JUST DRIVE OFF-ROAD—IT CONQUERS IT.

LIKE MOST 4x4 TRUCKS, THE MAazDa B2600i BuT WHAT REALLY SETS THE B2600i APART
IS BUILT TO PLAY ROUGH. FIRST OFF, IT CAN 1S HOW 1T FEELS TO DRIVE. DEVELOPED WITH
HANDLE NEARLY ANY OFF-ROAD CONDITION, FROM  KANSEI ENGINEERING, IT HAS BEEN CREATED TO

DESERT SAMNDS TO RUGGED MOUNTAIN TRAILS. GIVE YOU A DRIVING EXPERIENCE YOU ‘»"a"'lf._..‘rNiT

AND SINCE ITS EQUIPPED WITH A 26 LITRE ENGINE, EXPECT FROM A 4X4. A FEELING OF COMFORT,

THE MOST POWERFUL FOUR IN ITS CLASS, IT CONFIDENCE, AND CONTROL. In FACT, ITS S0



HE GREAT DIVIDE.

TesT DRIVE A B2600i. IT'LL FEEL OUT OF

COMFORTABLE YOU MAY FORGET HOW TOUGH IT 1S.
BUT MAKE NO MISTAKE, THIS TRUCK IS
DESIGNED FOR TOUGHMESS. ."':'iNT'I' DESIGNED WELL,
FORIT ALLOWS YOU TO GET INTO 4-WHEEL DRIVE

WITH THE SHIFT OF A LEVER. ;"jiNl'r JUST AS
IMPORTANT, IT ALLOWS YOU TO RETURN TO CI1V1-

LIZATION JUST AS EASILY.

THIS WORLD. AND ODDS ARE, IT COULD TAKE YOU
THERE. FOR ADDITIONAL INFORMATION, CALL

THIS TOLL-FREE NUMBER: 800-424-0202.
maZiDa
[T JUST FEELS RIGHT”




OUTDOORS

BY JOE SKORUPA

Trailblazing Wyoming's White-Open Spa:es

NOWMOBILING is
as Midwestern as
Big-Ten foothall,

dairy farms and waving
fields of grain. Of purple
| mountains' majesties, well,
| the Rockies are at least 1000
miles to the west and skiing
has long been the eold-
| weather sport of choice
there. But extensive net-
works of proomed trails have
recently been blazed along
the Great Divide and snow-
mobiling, developed by flat-
landers 31 years ago, is today
conguering the big-sky coun-
try of the Wild West.
I pot my first taste of
Hocky Mountain snowmobil-
| ing two yvears ago in West
[ Yellowstone, Montana,
| which eluims to be the snow-
| mobile capital of the country.
This was the winter before
the infamous fires. Most of
the tourist town was elosed
for the season, bul much was
open due to the booming
snowmobile business,

Snowmobile
heaven

From the first snowfall after
November 1 to mid March,
Yellowstone National Park
roads are dedicated to snow-
maohile use, ereating the most
unigue 370-mile-trail system
in the country, Not surpris-
ingly, other towns on the
Park's border are :hal]vm:
ing West Yellowstone's
prominence as winter gate-
way to the park, notably

44

As networks of groomed, high-country trails expand, scenic snowmaobile touring booms in the West.

Jackson and Cody, both in
Wyoming.

But despite everything
magnificent Yellowstone has
to offer, there are certain
drawbacks: 1, no off-road ex-
ploring, 2. 45-mph speed lim.
it, anid 3. oecasional heavy
traffic, even thoughk it's a
fraction of summer levels,

While testing 19840 snow-
muobiles last March for this
month's “Snowbusters” sto-
ry (page 64), 1 discovered
that Yellowstone isn't the
only snowmobile paradise in
Wyoming. State agenciesare
finishing up a 400-mile net-
work of trails running along
the Continental Divide from
Lander (southwest of Jack-
son} to Flagg Ranch, just
outside Yellowstone.

When completed in 1990,
the groomed system will run
nongtop through the stun-
ning Wind Eiver Range
and connect with
trails that lead all the
way to West Yellow-

Yamaha's new SnoSport is
powered by a 125-cc engine,

stone. This area includes
Wyoming's highest moun-
tain, Gannet Peak (13,804
ft.), historic Union Pass and
numerous views of the fabu-
lous Grand Teton Range.
Most of these pass through
land managed by the Nation-
al Forest Serviee, which
strongly supports responsi-
ble snowmobile use.

Happy trails
Riders on this new network
texeluding portions in Yel-
lowstone and Grand Teton
National Parks) will be al-
loweil to explore off-trail ar-
eas and enjoy throttle speed
limited only by safety, Many
lodges are located within the
system, so overnight expedi-
tions can be planned. For
maore information, call (307
3323802 or (307) 856-4801.
Another Rocky Mountain
state, Colorado, also recent-
v opened a network of
groomed snowmobile trails
(about 400 milez) in the
Grand Junction/Glenwood
Springs ared. For informa-
tion on this system, eall (303)
DAG-6559 or (303) W3- 1850,
Interestingly, the recent

horsepower wars in snowmao-
hiling seem to be giving way
to 2-up luxury eruisers and
models with extended
tracks, both of which are de-
signed Lo eapitalize on the
touring boom in the West,
{Extended drive tracks stay
on top of the West's deep-
powider trails, a characteris-
tie called otation. )

Omne of the hottest sleds for
1990, which approaches the
boom from a different diree-
tion, is the Yamaha Sno-
Sport. Many riders on the
recently created trails are
new Lo snowmobiling and
looking for unintimidating,
economically priced, entry-
level machines.

Ta fill this niche, Yamaha
created the compact 243-
pounid SnoSpart. Its 125-ce,
single-eylinder engine
achieves g sporty 35-mph top
gpeed and comes with an
affordable $1999 base price.
Currently, Yamaha is the
only pame in town in this
market (it also offers the
smaller SnoScoot), but this
probably won't last, especial-
Iy if the trailblazing boom in
the Wild West continues, PM
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BY TONY SWAN

car-related collect-
ibles, but when DeaneJordan
told us about the Spark Plug
Collectors of America we had
to admit it was a new one on
us. We asked Mr. Jordan to
tell us more. His report fol-
lows. —Tony Swan

Searching for that right
sparkplug? (PM considers
sparkplug as one word.)
You're not alone, Over 300
people are looking for a few
plugs and all are members of
the Spark Plug Collectors of
America,

Sparkplug connoisseurs
seour old garages, long-stored
tool boxes, even dilapidated
barns to uncover rare plugs.
And even though the world's
sparkplug manufacturers
have produced literally mil-
lions of plugs, there are few
enough collectible plugs to be
found. Although there have
been several thousand differ-
ent brands made during the
past 90 years, few were manu-
factured for any length of
time,

Some sparkplugs that trace
their histories back over sev-
eral decades still sound famil-
iar today—brands such as
Champion, AC and Allis Chal-
mers. But some of the most
interesting brand names
—Bald Head, Discao,
Haorseshoe and Raccoon,

E\/H

for example—came and went
quickly.

One reason why collectors
are fascinated with plugs is
that their design reflects the
evolution of automotive tech-
nology. Plugs were changed
to meet the changing needs of
the internal combustion en-
gine. Old engine designs that
employed updraft carbure-
tors, for example, had plugs
with small, valved priming
cups on them, allowing the
owner to drop raw gas into
cold eylinders to encourage
starting on cool momnings or

- ING

Spark Up Your Car Collection

E'VE SEEN and |
heard of all sorts of

one of the most expen-
sive plugs ever made,
In 1920, when the av-
erage weekly salary
was 510, a set of these
plugs cost $20. It
tloesn't take a CPA to
figure out why they
disappeared from the
market.

William Bond, the
founder and director
of Spark Plug Collee-
tors of America, says
members meet twice
a vear to trade stories
and, of course, spark-

Piug at left dates to
1904, features inte-

grated coil, Plug on right
wias wsed In Space Shuttle

Benford's sparkplugs used 24-karat gold plating.  “Visible” plugs had small windows that allowed

Flug on right was equipped with “shorting bar."”

There were also plugs that
detached easily for soot
cleaning because early
gasoline contained a
heavy doze of oil. Some
plugs had gold or platinum
tips to intensify the spark.
Coil plugs, for marine
use, were what their
name implies—each
had an integrated igni-
tion, eliminating high-tension
wire connections, The manu-
facturer claimed it would even
run underwater and the de-
sign is very similar to spark-
ignitors used in the Space
Shuttle.

Some brands had glass
viewing ports so the explosion
in the cylinders could be seen,
telling the viewer quickly and
unmistakably whether that
plug was functioning proper-
ly. The viewing plug is also

PR PHOTOS BY DEANE JORDAN

“All of us try to track down
examples of the 3000-plus
brands that have been pro-
dueed,” said Bond, an engi-
neer in Ann Arhor, Michigan.

Bond said no particular
sparkplug commands top dol-
lar over all others but, as
you'd expeet, there are two or
three types of plugs that gen-
erate high prices and spark in-
terest because of their rarity.

“It's like saying what are
the three rarest automobiles.
You can't do it. It's a function
of buyer and seller. But there
are definitely rare types of
plugs.”

Bond said sparkplugs that
command the highest price
are coil plugs, quick detach-
able plugs and primer plugs.
They ean fetch anywhere from
$30 to $400, depending upon

rarity. That may sound like a

observers to locate dead cyfinders at a glance.

lot of money for something as
ordinary as a sparkplug, but
it's cheap compared to some
other kinds of automotive col-
lectibles,

Plug aficionados also collect
tools that were used to install
or clean the various plugs, as
well as examples of packaging
and advertising.

And not all the sought-after
plugs are from yesteryear.
Bond has a plug from an X-15
rocket plane that set a world's
altitude record, and a spark-
plug from the Space Shuttle
Columbia.

Dues in the organization,
founded in 1975, are $15 4 vear
for residents of Canada and
the United States, $20 else-
where, For more information,
write Bond at P.0. Box 2229,
Ann Arbor, MI 48108.

—Deane Jordan
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Save Gas, Save Engine with ‘POLY’

GUARANTEED LOWEST PRICE (sce details below)

The following introduces one of the

The Secret is "Poly"’

“Foly” is short for polytetrafluoroethy-
lene [TFE] the slipperiest substance
known to man. (1981 Guiness Book of
World Records). Petrolon Corporation,
makers of Slick 50, invented a way to
permanently bind this slippery chemical
to your engine with one treatment. Just
one quart of Slick 50 can reduce engine
friction, increase gas mileage and horse-
power and reduce engine operating

temperature, causing your oil and englne
to last longer... plus it reduces metal wear,

defraying costly overhauls.

Years of Testing and Use

Have Proved it True!
Slick 50 has been thoroughly tested in

independent laboratories and out on the

moad:

The March/April 1982, p. 35 issue of
“Consumer Digest" magazine stated,
“Slick 50 does reduce engine heat and
ur;l;mqrmmr. mm our tnfﬁrm:]w tests
indicate it improve
h}rabnutznrﬂmﬂmpuganug:ﬁ

One of the country's most respected

a Slick 50 treated engine and were sur-
prised at its permanence. “We actually
expected the Petrolon Slick 50 TFE Resin
coating to also be removed, but later
found It was still there.”

TUV, a German testing laboratory with
credentials every bit as prestigious as our
Underwriters Laboratories, tested Slick
50 in 1986. They found substantial
increases in both gas mileage and horse-
power. Thelr tests showed that these
gains were due to a reduction in friction.

The Federal Aviation Administra-
tion has fully accepted a similar product
for aircraft—Slick 50 Aircraft Piston
Engine Treatment (FAR. #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 horse-
power and decrease fuel consumption in
tesis done at the university.”

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

Perhaps most dramatic of all Is a tor-
ture test overseen by the Antomotive
Servicea Council for Pennsylvania and
shown on WTVE television. Three cars
with 75.000 to 129,00 miles on them were
treated with Slick 50. Six months later
the oil was drained from each vehide, and
the cars driven without the oil plugs for
about a halfl hour. The water temperature
never rose and the engines sustained no

apparent damage.

Iit's Easy to Treat Your Engine

A few minutes before oil and filter
change, add the engine fiuah you get
free with each order to clean out the
engine. Let the engine idle for 5 minutes.
Then drain the oll, change the filter and
add the proper 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
operates, the oll carries the "Poly”
between the parts where it {s 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

B-cylinder gasoline and diesel engines.

Works with Most Oils

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

4 Ways Slick 50
Saves You Money

Your actual percentages may vary
depending on your driving, vehicle con-
dition, weather and ic location,
but no matter what your conditions, Slick

50 can:

1. Increase mileage

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

3. Reduce operating temperatures, thus
increasing the lubrication and life of
the ofl and engline.

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 bwo tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 Is suspended In an excellent
grade of petroleum oil which meets or

exceeds every manufacturer's engine
warranty requirements. In addition, this
oll carries an American Petroleum Insti-
tute service classification SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

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

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make hand-
some profits. Having such solid test
resulis from major institutions make
Slick 50 easier to sell than many other
products. Free dealership information is

sent upon request.

GUARANTEED LOWEST PRICE!

If at time of purchase you have seen Slick

50 advertised In a current magazine at

a lower price, we will beat that price by

S2.00 per quart.

For purchase or further information

call toll-free 1-800-525-B624, ext. 12 (in

California 1-800-233-9559) or send to:

Progressive Energy Corporation, 255

South Bent Avenue, #B2, Dept. PM129,

San Marcos, California 92069,

Yes, | want to improve my car's performance

and sava my engina—rush me risk frea:

[ One Slick 50 at $39.95 + $4.00 shipping and
handling. Cai, Resssens add 7% Sales Tax.

[0 Give me free shipping and handling for my
order of 2 or more at $39.25 each.

OCheck O COD [ Visa/MasierCard
Card #

Exp. Date

Nams

Address
(Give street address if possible for UPS delivery)

City State Zip

Progressive Energy Corporation

255 South Bent Avenue, #B2, Depl. PMI1Z28
San Marcos, Calfornia 92069
CALL NOW, TOLL FREE 1-800-525-8824
IN CALIFORNIA, TOLL FREE 1-800-233-9558.
1089 Progresaive Entergy Corp.
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BUICK REATTA

BY MICHAEL LAMM, Contributing Editor
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EMEMBER THIS marketing
elaim? “When better cars are
built, Buick will build them."
Buick hasn't used that line for awhile,
but judging by the result of this sur-
vey, it would certainly be appropriate
for the Reatta 2-seater—if for no
other reason than eye appeal. The
owners we queried responded over-
whelmingly to Reatta's sassy lines
—and the fact that they didn't see
themselves coming around every cor-
ner. When all the responses were tal-
lied, it was the Reatta's styling that
impressed 88, T percent.

Regrets? A few. But the majorit
of Reatta buyers were pleased wit
their purchases,

Praise for workmanshi
Workmanship came in for a lot of posi-
tive comment, with no one rating the
Reatta below the level of good. That
means no fairs or poors, which is un-
usual for any survey.

Buick must be making some
marked improvements here, because
when we surveyed Riviera owners
backin 1986, 10.3 percent of the group
rated workmanship just fair, while
another 1.5 percent flatly called it
poar. It's also interesting to note that
the Reatta's workmanship rating was
higher than the Cadillac Allanté (page
T4, June '89),

48

-

aj

When Reatta owners needed ser-
vice, which doesn't seem to have been
often, the dealers also won points for
Buick. Over 85 percent of our Reatta
respondents rated dealer service
good to excellent. That, too, is better
than the rating accorded Cadillac ser-
vice departments by Allanté owners,
which came in at 82.6 percent good to
excellent.

More surprisingly, it's also above
the 81.3 percent good-to-excellent
rating for Mazda dealers in connection
with the RX-T sports ear. So who says
American dealers can't maintain
cars?

When it came to peeves, the most
annoying aspect of Reatta ownership
was the car’s CRT touch-screen com-
puter command center in the middle
of the dashboard. This was hardly a
surprise, since about half our Riviera
owners—especially older owners
—hated it too.

Specific complaints centered on
image washout in bright sunlight and
confusion over which menu was up on
the sereen.

However, this particular complaint
is academic as far as would-be Reatta
owners are concerned, since the
gereen is gone for 1990,

Standard Reatta controls came in
for some criticism as well. The control
buttons are arranged in two tidy ver-

tical columns on the dashboard, but a
number of respondents noted that us-
ing the buttons required the driver to
glance away from the road. Thisis the
same criticism that dogged the CRT
command center through its brief
career, although the volume of
complaint is much smaller.

Performance and handling

We pot an interesting mix of owners'
responses concerning the power of
the Reatta's 3.8-liter V6 engine. Just
over 10 percent of our respondents
complained that the Reatta needed
more muscle. On the other hand, 19.7
percent specifieally praised its per-
formance and 14.2 percent cited
horsepower as one of the things the
liked best about the car. Buick is al-
ready conscious of this dichotomy,
and we expect to see a more potent en-
gine option in future Reattas.

Ride and handling got great marks
—&tiff enough to provide a sporty
feeling without being too hard for
comfort consistent with a luxury-
class car. The Reatta's antilock brak-
ing system, supplied by Teves and
standard equipment on all models,
also drew praise.

Although we have always regarded
the Reatta's interior design as exem-
plary for a 2-seater, due to its excep-
tional volume and storage space, the
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inner car did draw a little flak from
owners. For example, a number of
smokers sugpested that the Reatta's
console-mounted ashtray ought to
trade places with the power-window
switches on the doors.

A bigger complaint eame from big-
ger drivers—those over 6 ft.—who
couldn’t get enough headroom with-
out getting into a contortionist rou-

bottom cushion and reclining the seat
hack, which resulted in an uneomfort-
able driving position.

Still others wished a convertible
Reatta had been available when they
bought their cars. But based on our
survey results, we have a feeling
some of these owners may be back
now that a droptop has joined the
maode] lineup for 1990. As a group,

than the average car owner with their
experience.

Good-looking, dependable, enjoy-
able and no hassles at the dealership.
That seems tosum up the Reatta own-
ers’ experience to date. Two-thirds of
our group said they'd buy a Reatta
again,

It seems to be a rare kind of 2-seat-
er—the kind you can live with on a

tine that involved lowering the Reatta owners seem to be happier full-time basis. ™M
SUMMARY OF 1989 BUICK REATTA OWNERS REPORTS*
Total miles driven RRGITH Handling 7 il 2.3 | A
Comfurt .5 Averigs (1.0 Average 9.6
Ay miles pergallon: Rieing quiskities b =] Poor 0.0 Puoor ad
WiER stematie transmizgion Performance 1T Comfort opinion: Numiber of vehiches ownied:
Intown 154 Power 1Lz Excallent T1.15% This ear only il
{#1 the highway 2405 Specific dislibes: el 274 are 30
Wh did you choose the Beastia? Ko complaints 16.7 1 & Averuge LG Three ¢ars piei 8.
Styling HR. T Computer display sereen. 1321 Ponr .o Finir or more citrs: 105
Caminirt 12K FE rgine piwer L& Hadd any mechunical troulle? Would you buy a Rentta agnin?
Price 1LY Mpg lower thin exprected i M TL% Yoo b, 8%
Hamili ) 10,9 Ashtray lwention 71 Yia 257 My 2T.0
Muwile in America (18] Mot enough headroom ﬁ.T What type of Lrouhle? N #.2
It's ad-heaner B What chinnges wauld vou like? Electrame (CRT, ete,) 4745 \lm..jd vosu buy ndifferent Buick
Mujor options chosen: Wo chamges 13, 7% Fllectrical system 145 product next time?
1 way power sent fifl, iR Muore poweerful spging 116 Air conditioning 1006 My b .2%
FPower sunmof LR L hmmlmmmenmu.un BT Trausmisson 1.5 Mo 78
Chpirian of antilock hraking Al @ convertibie (Convertibile Puswer stesriy b4 Yes 185
aystem! iz vl Lk e fooke 10003 B H-cl_m ou repair ilf}'nurll,'lf" Vrincipal deiver:
Excellent A, 5% Dhrlete compuitor sereen 11 Mo WAF Mk 52 B
Yery good =9 Muore hemlreom | Yis 38 Fomabe 45,6
L .2 How muweh did you pay? Hu.ler repairs satisfactiory” eyl 1.5
Fair L Averige 24,172 You Tl it A.prllllptrilutllmufwm‘u:
Poor ; iLd Hange LA LN LTS~ LT b (1] 28.4 Undder 20 yoars 0.6%
Specific overall likes: p Warkmanship opinion: __ Dealer service opinion: MN-40 vaurs 46.00
Esterior styling LTS Exvollent 0. 7% Excellant dS8E  E-plis A
*Percentage might not equal 1004 due to rowanding up or insafTicient duta,

START YOUR OWN PROFITABLE CASH BUSINESS

BE YOUR OWN
BOSS...BEA
LOCKSMITH

Themisadiffﬂence!n

£

® 7
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EVEN WHILE LEARNING!

Only NRI gives you such complete training,
s0 much real bench experience, and the confi-
dence and all the tools you will need {0 carn cash
money fas.

A well-trained locksmith earms money in
many different ways—insialling locks in apart-
ments, homes, businesses, and automobiles,
fixing broken locks, cutting new keys, and more.
And this huge market 15 jusl beging for new
qualified locksmiths, Today there is only one
locksmith for every 18,000 people!

The Mewest, Most Advanced
Course of Hs Kind

Thorough step-by-step lessons and profes-
sional locksmithing equipment such as the Taylor
KI5 Key Machine give vou hands-on experience
in this exciting growth Deld. You'll stin earning
huge cash profits of 800%s to W0% doplicating
kews. And only NRI offers you an Electronic
Security Alarm training system.

Compare! NRI offers the only course
that is nationally approved by the accrediting
caommission of the Mational Home Study
Council.

Compare! NRI's course training has been
broken down into 10 learning modules, ench with
the right number of lessons 1o keep your iraining
al an easy-to-follow pace. All the lessons,
hands-on training, and experiments have been
developed 1o ensure thai you begin practicing
from the very first day. . .and can begin making
cash as soon as you like, All the money-

minking secrets of a
locksmithing trade will
become yours with your
MNRI training.
Plus, only NRI gives
- you training in both

- locksmithing and electronics
- securily systems in one

complete course,

Start Your Own Business, Full or
Part-Time, Even From Your Home
Add 1o your income with par-time work
with established locksmiths. . . stari vour own
part-time or retirement business in your own
home. . .make locksmithing and security a
(ull-time career as a skilled technaleian in your
own growing business, There is opportunity
EVEIYW| 1
MNRI's free 4-color bookler will show you

how quickly you can train ta be your own boss

in a profitable locksmithing business and gain
the respect you deserve as a trained technician
like other professionals in your community

SEND FOR FULL INFORMATION DOOMLET!
NO OBLIGATION, NO SALESMAN WILL CALL!

SCHOOLS &8
| MeGraw-Hill Gwﬁnﬂm Education Center
#4071 Cornachicul Ave.

WDCM For Carmer courses. I
appioved under (i bl
We'll give tomomow
| you [ check tor cetais I
' CIECH DME FREE CATALOG OWLY
i [] pcksmithing & Becirmaie [ | Barsac Fiecsonics I
 Swcuriy [7] Teisphane Sersicing
| L] Dot Coammenicaimes [] Gmall Engine Servicing I
] Fttics & indusiral Conirol [wl £ g
I:iE.uarTvnnn:.u\nu [ Aterotios Sarvicing I
Gyniom [ e Hesing Asing
[ Bt [esiigr Technoiagy pratwen, & Sger Techokagy I
I_!tlgu.ll.lll:rrm [ Buiding Construction
Euwmm{l-:rrm [ Comimster Fctronics with
l [ indusimal [mciranca Micmtumimtan I
| Hame (Messe Sinly [TT] r
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Cify
Sinleflip 17011
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F YOU like your en-
tertainment wrapped
up in a single package,

then the new wave of combi-
nation dise players iz for you,

Offered by several manu-
facturers, combi players ean
spin any of the various laser-
optical discs available for au-
dio and video entertainment.
On the audic-only side, this in-
cludes 3- and 5-in. compact
dises. From a video stand-
point, this includes &-in. CD-
videos as well as 8- and 12-in.
laserdises.

You are probably not a
stranger to compact discs for
musie, but you might be less
aware of laserdises as a video
medium. CD-videos contain a
S-minute music video with an
analog soundtrack, plus 20
minutes of digital music.
Larger 8 and 12-in. dises con-
tain more lengthy video pro-
gramming, such as concerts,
movies, documentaries and
educational fare. Although la-
serdises have been around for
years, the necessary players
have been rather pricey.
Hardware prices are now
coming down, though, and the
| recent advent of combi play-
ers provides a versatility not
normally found in single-pur-
pose machines,

Hi-fi sound
Among the latest low-priced
combi players is Sony's MDP-
210 ($700, but actual retail
prices will be lower). Like all
combi players, the MDP-210
is larger than most audio/vid-
eo components. It measures
17 = 4% = 15% in. and weighs
Just over 17 pounds.

The MDP-210, as you might
suspect, offers the type of au-
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HOME VIDEO

BY FRANK VIZARD, Contributing Editor

Play A Disc,
Any Disc

Sony's MDP-2 10 plays digital audio CDs or laser videodiscs of any size, with many video special effects.

dio performance expected of a
good CD player, particularly
one bearing the Sony brand.
The key audio specifications
claimed by Sony include im-
pressive frequency response
of 4 Hz Lo 20 KHz, a signal-to-
noize ratio exceeding 107 dB
and dynamic range exceeding
88 dB, total harmonie distor-
tion of 0.003 percent, and
channel separation of 100 dB.
Aundio performanceis aided by
B-times, 183-bit digital over-
sampling with dual digital-to-
analog (IVA) eonverters,

Listening confirms what
the specifications imply: The
MDP-210 is a fine-sounding
machine. Laserdise players
often have been criticized for
using audio technology one or
two years behind the times.
That's certainly not the case
with the MDP-210.

In addition to outstanding
audio performance, the MDP-
210 offers outstanding video
images, displaying up to 425
lines of horizontal resolution.
And it offers a range of special
features depending on wheth-
er Constant Angular Velocity
(CAV) or Constant Linear
Veloeity (CLV) dises are
being used,

Special effects

CAYV dises offer 30 minutes of
playback per side, and gener-
ally include a host of special-
effects possibilities. “FX" like
freeze-frame, frame-by-frame
playback and fast playback
are sacrificed on CLV dises in
favor of getting 60 minutes of
audio/video information per
side. Still, special effects can
be obtained on CLV discs
when they are played in ex-
pensive combi players that
have additional digital memo-
ry capacity.

CLV dises are becoming
the predominant form of vid-
eodise due to their space-sav-
ing characteristics. Despite
its low price, the MDP-210
does sport a variety of index-
ing and accessing features ap-
propriate for CLV dises.

Fun with films

In the CLV release of Brian
DePalma's “The Untouch-
ables," for example, goofs-
and-gaff fans might want to
access the Sl-second seene in
which the top button of Sean
Connery's shirt seems to open
and close of its own spooky vo-
lition. More serious film fans
may want to directly access

the seeme involving a baby
carriage on the train-station
steps, which pays homage toa
similar scene in the classic
gilent movie “Potemkin”
directed by Russia’s Sergei
Eisenstein. Fans of Alfred
Hitcheoek will notice that

there's more than a nod and |

wink in his direction as well,
Either way, each scene can be
bracketed by the MDP-210 for
repeated viewing. CAV dises,
of course, can be played on the
MDP-210 with all the special
effects that are available on
such dises,

When the movie is over,
Jjust turn up the lights and pop
in a CD for audio-only play-
back. Versatility like this iz
generally found only among
utility players on baseball
Leams.

Late News

A compromise between hi-fi
manufacturers and the re-
corded music industry has
cleared the way for the sale of
digital audio tape recorders
(DAT) in the U.5. and else-
where. For details on the re-
designed DAT decks, see the
"Electronics” column on page
32 in this issue, ™
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Cocaine

lies.

After nearly a decade of
being America’s glamour drug,
researchers are starting to un-
cover the truth about cocaine.

It's emerging as a very
dangerous substance.

No one thinks the things
described here will ever happen
to them. But you can never be
certain. Whenever and however
you use cocaine, you're playing
Russian roulette.

You can't get
addicted to cocaine.

Cocaine was once thought
to be non-addictive, because
users don't have the severe
physical withdrawal symptoms
of heroin—delinum, muscle-
cramps, and convulsions.

However, cocaine is intensely
addicting psychologically.

In animal studies, monkeys
with unlimited access to
cocaine self-administer until
they die. One monkey pressed
a bar 12800 times to obtain a
single dose of cocaine. Rhesus
monkeys won't smoke tobacco or
marijuana, but 100% will smoke
cocaine, preferring it to sex and
to food—even when starving.

Like monkey, like man.

If you take cocaine, you run
a 10% chance of addiction. The

© 1887 E Feeedham Warlidwide Inc.

nisk is higher the younger you
are, and may be as high as 50%
for those who smoke cocaine.
(Some crack users say they felt
addicted from the first time
they srnuleecl.}

When you're addicted, all
you think about is getting and
using cocaine. Family, friends,
job, home, possessions, and
health become unimportant.

Because cocaine is expen-
sive, you end up doing what all
addicts do. You steal, cheat, lie,
deal, sell anything and every-

thing, including yourself. All the | |

while you risk imprisonment.
Because, never forgel, cocaine
is illegal.

Theres no way to tell wholl
become addicted. But one
thing is certain.

No one who is an addict, set
out to become one.

C’mon, just once
can’t hurt you.

Cocaine hits your heart be-
fore it hits your head. Your pulse
rate rockets and your blood
pressure soars. Even if you're
only 15, you become a prime

| candidate for a heart attack, a

stroke, or an epileptic-type fit.
In the brain, cocaine mainly
affects a primitive part where the
emotions are seated. Unfortu-
nately; this part of the brain also
controls your heart and lungs.
A big hit or a cumulative
overdose may interrupt the
electrical signal to your heart
and lungs. They simply stop.

That's how basketball player
Len Bias died.

If you're unlucky the first
time you do coke, your body
will lack a chemical that breaks
down the drug. In which case,
you'll be a first time O.D. Two
lines will kill you.

Sex with coke is amazipg.

Cocaine’s powers as a sexual
stimulant have never been
proved or disproved. However,
the evidence seems to suggest
that the drug’s reputation alone
serves to heighten sexual feel-
ings. (The same thing happens
in Alfrica, where natives swear by
powdered rhinoceros horn as
an aphrodisiac.)

What is certain is that con-
tinued use of cocaine leads
to impotence and finally
complete loss of interest in sex.

1t'll make you feel great.

Cocaine makes you feel like
a new man, the joke goes. The
only trouble is, the first thing
the new man wants is more
cocaine.

It’s true. After the high
wears off, you may feel a little
anxious, irritable, or depressed.
You've got the coke blues. But
fortunately, they're easy to fix,
with a few more lines or
another hit on the pipe.

Of course, sooner or later
you have to stop. Then—for
days at a ime—you may feel
lethargic, depressed, even
suicidal.

Says Dr. Arnold Washton,
one of the country’s leading
cocaine experts: “It's impossible
for the nonuser to imagine the
deep, vicious depression that a
cocaine addict suffers from”

Partnership for a Drug-Free America



ISR
MOTORSPORTS

High-Speed

Hauler

BY LEN FRANK
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Driving a modified GMC 5-15 Jimmy Club Coupe, Don Stringfellow broke a Bonneville speed record previously held by a Porsche 9285 4.

N AUGUST 7, 1986,
the late Al Holbert
drove a new Porsche
9255 4 complete with stereo
cassette deck and catalytic
converter from Porsche's
headquarters in Reno, Neva-
da, to the Bonneville Salt
Flats just east of Wendover,

There he drove 171,926
mph through the kilometer,
176.110 through the mile, a 2-
way average that established
new world F1A-sanctioned re-
cords for Category A, Group
I1, Class 9 vehicles.

If we are to believe the TV
commercials, Holbert did it
while listening to classical
music on the cassette player
—Wagmer's “Ride of the Val-
kyries” would have been ap-
propriate. Then, the story
goes, he drove back to Reno.

On the afternoon of July 20,
1989, a GMC 5-15 Club Coupe
(GMC's version of the extend-
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ed cab pickup), driven by Don
Stringfellow, went down the
salt and back at 194.843 mph
for the kilometer, 194,770 for
the mile and took the record.

Since straight-line speed is
a function of horsepower try-
ing to foree a vehicle through
the air and drag it over the
ground, increasing horsepow-
er, decreasing the vehicle's
frontal area, reducing coeffi-
cient of drag (C,), and/or re-
ducing rolling resistance and
chassis friction, makes the ve-
hiele go faster.

The most successful efforts,
of course, include all of the
above, and it was all of them
that GMC's Advanced Vehicle
Engineering group (AVE) ap-
plied to the 5-15.

Air drag is the hard one
—power requirement goes up
as a square of the speed. The
stock 5-15 has a top speed of
about 100, so to get it to go al-
mast 200 takes four times the

power. But if you reduce air
drag, requirements drop off
by that same square. The
rules require a stock body.
The Club Coupe has less drag
than short cab trucks and that
small advantage was aided by
some of the S/T package trim
pieces—primarily the front
spoiler. Major reductions in
drag came from lowering and
changes in rake—slightly

nose down (achieved by Bell |

Tech dropped spindles)—and
in taking care of the air that
spills over and around the cab,

A tonneau box at the rear of

the bed helps take care of that it

spilled air. It reduces drag
maore than a full tonneau eov-
er, or running with the tail-
gate down, and it hides some
interesting hardware. The re-
sult, determined in GM's own
wind tunnel, reduces drag
nearly 40 percent from stoek.
Cyis now 0.31, down from
0.4%, and frontal areais slight-

ly reduced by the lowering.
Rolling resistance was cut
by removing the front brakes
entirely, replacing the trans-
mission with a Weissman rac-
ing S-speed, the rear axle with
one from Strange Engineer-
ing, and connecting the two
with a carbon-fiber drive-

Stock 4.3-liter V& was expanded
to 5.0 and 523 horsepower.
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ghaft. The trans has an almost infinite
number of quick-change ratio combina-
tions—both trans and axle have less in-
ternal drag (and more noise) than stock.
Driveshaft U-joint angles were kept as
straight as possible and front toe is at the
minimum for rolling drag.

The stock GMC 4.3-liter V6 (160 hp at
4000 rpm) has been replaced by a racing
version of same built by Katech, best
known for its GM-based road racing en-
gines, The engine was developed by AVE
and Katech, and beging with the cast-iron
"Bowtie" heavy-duty block. Unlike the
even-fire production engine, the Bonne-
ville version uses a Moldex odd-fire
crank, with Oliver steel billet rods con-
nected to Diamond Racing Product pis-
tons. Heads are Brodix aluminum—
compression is up to 12.6:1 (stock 9.3:1).
Both bore and stroke have been increased
and displacement is up from 262 cu.
in. /4300 ee to 301/4939.

A steel billet roller cam setup by Com-
petition Cams is combined with Iskender-
ian lifters, Faleoner needle bearing
rockers, a Katech rev-kit and titanium
valves—all standard hot-rod stuff.

Intake is by a road race-based Kinsler
fuel-injection manifold and throttle as-
sembly, combined with AC Rochester in-
jectors, fuel pump and fuel regulator.
Igmition is a Deleo CID unit, and engine
management is by a Deleo Generation 11
ECM, monitoring throttle position, in-
take plenum, air temp, coolant temp,
erank position and engine speed—some-
what simpler than its passenger car appli-
cation, It sets ignition timing, injection
Liming and injection volume,

Bonneville is over 4000 ft. elevation,
ambient temperatures are high and both
conditions are the death of horsepower.,
Some of it is recovered by a system that
starts with an ice chest hidden under the
tonneau box in the rear—a pair of electric
bait pumps circulate ice water through a
pair of converted Harrison a/e evapora-
tors mounted behind the grille. Intake air
s drawn through them, cooled and made
more dense, fooling the engine into think-
ing it's running at lower altitude.

Omn the record run, underhood air temp
was 116° F, while intake air was lowered
to 86° F'. Cooling water temp went from a
chilly 427 to a tepid 64"—the system
works, The result of this combination of
standard hot-rod hardware and sophisti-
cated electronic control and induction is a
reliable 523 hp at 6800 rpm, and 414 |b.-ft.
of torgue at 6400,

A second engine has been built to tack-
le SCTA national truck records, similarin
maost respects to the b-liter but displacing
4.26/260 to fit the class. The smaller en-
gine is rated at 470 hp at 7800 rpm.

Skinny (23x5x15) Goodyear Drag
Front Runners are teamed with Stock
Car Specials in the rear, Cragar wheels
on the front, Weld wheels rear, covered
by Moon dises to lower drag.
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Chhtnﬂrmnrwmbehhﬂmhweraq coefficient than short cab,

All factors that eontrol state of tune,
engine condition, wheelspin, speed,
weather conditions, aerodynamic lift, are
maonitored and relayved back to a special
telemetry van so thal corrections can be
made, information gathered and ana-
lyzed, and disasters averted. Tronically,
the system failed to work on the record
runs. A magnetic field generated by the
salt itself was suspect, and AVE/Delco

will look into better shielding for the fu-
ture. A similar system was developed by
Delco/Powell Motorsports and has
worked successfully for some years.
Although pleased with the record,
GMC still has its eyes on the 200-mph
mirk for the truck. But even if that goal is
never achieved, this is one Jimmy that
can legitimately claim membership in the
supercar club. L,
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NEWI! An innovative, high tech compact heater
from Therm Technology Corp. BACK SEAT HEAT
is specifically designed to heat cold areas in
RV's, vans, boats, trailers, cabs and more, is
light weight, portable and easy to install. For
more information, CALL 1-B00-SAY-HEAT.
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"= THERM TECHNOLOGY CORP.
4875 Starr Street, S.E., Grand Rapids, Ml 49546,

Sa\.re up to 35% on utility bills with America's
best selling electronic programmable thermo-
stat. The Hunter Programmable Thermostat,
You can set your heating or cooling systems to
coordinate with when you're home, not home,
sleeping. etc.. for most efficient operation.
Three models starting at $24.95. Look for
Hunter under “fans” in the yellow pages. Or
write The Hunter Fan Company, Dept. M,
2500 Frisco Avenue, Memphis, TN 38114, or
call us at (901) 745-92212.

THE SOLUTION TO DEAD BATTERIES. The fun
of Christmas morning will go on and on with
the Eveready® Quick Charging Rechargeable
Battery System. So give someone you love an
Eveready Quick Charging System this year and
watch them get a charge out of it.

1989 Eveready Barpery Company Inc

4y EVEREADY,

DOING IT YOURSELE. POPULAR MECHANICS
HOME HOWTO. If you're considering any of
these do-it-yourself projects. . . hanging wall-
paper. mounting new lighting, tiling a wall,
wiring a plug, working with glass, fixing floor-
boards. . .OR major remodeling and home
construction projects. . - then this boolk is for
you. A full 512 pages covering small fix-it jobs
to major renovations, Easy-to-follow, step-by-
step instructions with over 3,000 illustrations
and photographs. Save hundreds of dollars.
(B-1935—529.95) POPULAR MECHANICS, PO,
Box 1014, Radio City Station. N.Y.. NY 10101.




A Gift with Character. For the man who
appreciates the finer traditions, it's a most im-
pressive gift. Old Grand Dad. A classic, pre-
mium Kentucky Straight Bourbon Whiskey.
Since 1882, a uniquely smooth marriage of
body and flavor.

GWE THE GIFT THAT'S BETTER TO RECEIVE.
Quality, performance, and design have made
Braun the #1 selling foil shaver in the world.
Its thin profile is designed to fit the contours
of your face as comfortably as your hand. And
its unique, ultra-thin, platinum-coated foil
helps provide a smoother, closer shave.

Experience the Braun difference,

Designed to perform better.

I'llrsl Alert” Ready-Lite™ rechargeable lantern
is always ready to work when you are because
it can hold a charge up to one year. Swivel
head allows you to shine its powerful beam
where needed. Retractable plug-in prongs
allow you to recharge it in any outlet. Perfect
for any job.

Creative Home Landscaping: Help someone
special shape up their landscape. Experts provide
everything from start to finish with easy instructions
and over 500 color photographs. 352 pages, hard-
cover, $24.95,

O'II'HG'I Home Improvement Encyclopedia:
Everybody wants to start off the new year with
improvements. Tips on | 20 topics clearly presented
with detailed illustrations, for the beginner or the
advanced do-it-yourselfer. Full color, 512 pages,
hardcover, $24.95.




Lock Up Electronlcally

With a SAFE HOUSE® Home Security System

Protect your property Our top-of-the-line Radio Shack offers it at a
while you're away with an system, in foreground, money-saving package
easy-to-install security guards four windows or price. Regular separate

system from Radio Shack. doors and senses fire and items $258.15. Save $33.20
smoke. It's easily expanded  and start locking up your

Introduced in 1979, our . : :
: . with more sensors, sirens, home electronically today for
EEEIL;IE:'E S;;FE HOUSE strobe lights, even a only 224.95
brand has | “g""’a am telephone autodialer—all FREE 184-Page Cataiog] Wit to:
naimr_lwuia eacar In oma available at Radio Shack. Radio Shack, Dept. 108-04,
security, offering innovative 300 One Tandy Center,
features and high quality at Your cost for this quality Fort Warth, TX 76102
affordable prices. system is low because Prica appies at particoatng Ratin Shack stoees and deakers
]
(@) sAFE HOUSE' excusvey 2t RAAIO Shaek
The Technology Store”

A DIVISION OF TANDY CORPMOAATION



DECEMBER 1989

AUTOMOBILES

CIVIL

Ford Taurus and Chevy’s new Lumina battle for
All-American sedan supremacy.

BY TONY SWAN, Automotive Editor; PM Photos by Bill Ashe

HE COMBATANTS are new, but the basic

conflict goes back penerations. Taurus versus

Lumina. Ford versus Chevy. Although other

brand names have figured in this ongoing

struggle for the center of the U.S. marketplace, these

two makes have pretty much defined the character of

the mainstream American sedan for more than 75
vears. And they continue to do so today.,

Although the contest has been unrelenting, this road

test recognizes a resurgence on the Chevrolet side of

the field—a rather tardy counteroffensive. When the
Taurus swept triumphantly onto the scene in late 1985,
Chevy's Celebrity sedan became an instant also-ran.
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It's taken this long for the Celebrity's more contempo-
rary successor to get into the fray,

Naturally, we were anxious to see how effectively
Chevrolet had employed those four vears.

Chevy has had new 1990 Luminas motoring around
ginece last summer, since it's GM's poliey to dedicate the
early part of a new-car build to rent-a-car and other
fleet sales, The timing of our late-summer test wasn't
ideal for Ford, however. Our request for a Taurus
tester caught Ford right between model years, and
even though there’s very little change between Taurus
'89 and Taurus "90, our friends in Dearborn were anx-
ious to have us test the new car. A few weeks' wait and




SPECIFICATIONS AND DIMENSIONS

PRICE: ENGINE! ENGINE TRANS- . WIDTH TRACK
MANUFACTURER LIST! DISPLACEMENT DRIVE MIZEION BASE OVERALL OVERALL FRONT/REAR
MODEL AS TESTED {cu. in.jec) LAYOUT TYPE {in.'mm} {in_/mm) {in./mmj) in./mm|
Chevrolet Lumina Euro Sedan $142400 V6 pushrod OHV  front 4-spepd 107.5 197.6/ 7.0 F:59.51511
516,261 181.0/3130 front  aulomatic 2731 5019 180G A: 58.01473
Ford Taurus LX 516,180 V6, pushrod OHY  front 4-spesd 106.0 1684/ 0.8 F: 6181565
S1T,115 162 0/2882 front  automatic 2682 4785 1708 A:60.51537

* ABS system optonal equipment

1. Basl speed schioved while weaving through sight cones piaced in ine. 100 . apar: speeds provide intax ol Ensent respones.

we were in business. The two test
cars were as evenly matched as we
could make them. Powertrains were
virtually identical and both ears had a
goodly array of ecomfort and conven-
ience features.

Although both Taurus and Lumina
are available with 4-cylinder engines,
we chose V6 editiong, and opted for
upscale models. In Luminese this
means the Euro model, with 3. 1-liter
V6 and 4-speed overdrive automatie.

The upscale Taurus is the LX mod-
el, and our test car had the 3.0-liter V6
engine and 4-speed automatic.

Lumina Euro Sedan

The real Lumina news for this fall is
the eoupe, but since Ford refuses to
produce a Taurus coupe, we matched
up two 4-doors,

The Euro sedan carries some exte-
rior trim differences—blackout grille,
body-colored moldings, mirrors and
rear deck spoiler—but there are fune-
tional distinctions as well. Included
are stiffer suspension components,
and fatter 195/70R15 tires. Euro-
model buyers can opt for 215/60R 16
tires on handsome 16-in. alloy wheels,
which were part of our test car's
equipment list.

Inside we found nicely contoured
bucket seats, a leather-wrapped
sport steering wheel with tilt feature,
central locking, power windows, an
AM/FM/cassette sound system and
air conditioning—all Euro standards.

As an engineering package, this car
holds few surprises. It's the GM-10
platform—Buick Regal, Pontiac
Grand Prix and Oldsmobile Cutlass
Supreme. Front suspension is inde-
pendent struts and at the rear there's
a single transverse composite leal
spring, 4 la Corvette. All models get
4-wheel disc brakes—a plus versus
the basic Taurus.

o8

Ford Taurus LX

The car that once caused Ford to hold
its corporate breath has become a fa-
miliar sight, but still manages to look
new, without any styling changes.

The chassis is also carryover—in-
dependent struts at all four corners.
Unlike Chevy, Ford offers only one
level of suspension tuning, save for
the 220-hp SHO model.

However, there are a couple of sig-
nificant changes for Taurus in the
gafety area. Foremost on this list is
ARBS braking, standard for the SHO,
optional on models with 4-wheel disc
g ==

brakes, ineluding our LX test car.
There’s also a driver’s airbag and a
knee bolster to go with it.

Ford has also extended the front
seat tracks and revised the instru-
ment panel. A tilt-adjustable wheel is
now standard and speed-sensitive
power steering is available.

On the road
Neither of these cars, as tested, is
particularly quick. However, the Lu-
mina did have a decided edge in our
acceleration runs, astatistie that pays
dividends in reduced passing expo-

= - — =

GM-10 platform and Euro suspension make
seems borrowed from another era. Port-injected 3.1 Vi gives good jump off the line.

Lumina an agile slalom performer. Dashboard
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CURE
WEIGHT
(Fbrs,

STEERING
TYPETURNS
LOCK-TO-LOCK

TEST RESULTS

FUEL ECONOMY ACCELERATION
(EPA el 0-50 MPH (sec.)
PM 1 Vi-MILE [eg & mph)

BRAKING
G0-0 MPH

"

700-FT," SKIDPAD®  EPAY INTERIOR
SLALDM 200-FT. VOLUME
(mph) CIRCLE (6) feu. i)

LA

3122 Power REP/2.9 F: 10.47-in. venied disc 19 10.5 136 54 79 a7
FA: 9.99-in. disc 24 17,7 @ 76.9
Arras Powsr R&AP2.5 F: 10.0-in. vented disc/ 214 11,8 148 52 4 76
A 10.0-in, vonted disc, MBS 25 18.6 @ 75.1

2 G-lome generated diring stesdy-staie ravel sround & 200-0. cecle. Chart numbsr s sn sverage of best ow and cow.
1 Mumbar indicaies madimum volume of passangaer compariment s delarminad with rear seatback in normal position

sure times, Taurus has a couple of
cures for the slows, though, in the
form of additional engine options—
the torquey 3. 8-liter V6 or the hot-rod
SHO model. Additional engine op-
tions are still a year away for Lumina.

Un the skidpad and handling course,
things were much cloger, There is no
optional suspension package for the
Taurus while our test Chevy had the
optional Euro Sedan suspension, The
higher spring and shock rates, fatter
stabilizer bars and wider 16-in. wheels
and tires made a marginal difference
here in the Lumina's favor.

ment panel, compressed into a narro

Our braking tests put the Chevy
way ahead of the Ford with stops
from 60 mph averaging 13 ft. shorter.

Numbers aside, though, the most
interesting thing that came across for
our testers was how different these
two cars feel.,

Part of this has to do with interior
appointments and ergonomics. Qur
reaction to the Lumina's interior
could be characterized as indifferent.
We liked the seating, but we weren't
impressed with the quality.

Similarly, the styling of the instru-

Taurus handling conveyed sense of solidity to test crew. Instrumentation is new for 1990,
as is driver’s airbag and knee bolster. Vulcan 3.0 V6 gave Taurus acceleration honors.
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horizontal strip, would be more at
home in a 'T0s-era car. Control loca-
tion is average—the power window
controls in partienlar, set into the for-
ward surface of the armrests, came in
for eriticism.

The Taurus has had good marks in
these same areas since its introdue-
tion, and compares well versus the
Lumina, though the Lumina seating
provides better lateral support.

Both cars measure up well in front
seat roominess, but rear seat passen-
gers may feel a trifle eramped. The di-
mengions are very similar, and trunk
space is generous in both cars,

The Taurus is quieter than the Lu-
mina, partly because of the Lumina's
gporty induction noise, partly be-
cause it penerates more wind noise,
The Taurus also gets our nod for ride
quality. “Substantial” and “solid”
were two words that kept recurring
among our testers in this regard,

These cars aren't especially handy
in tight places, Though their steering
is quick—only 2.5 turns lock-to-lock
for the Taurus—turning circles are
sizable. The Lumina gets slightly bet-
ter grades for visibility, thanks to its
more generous greenhouse, but nej-
ther car has any real blind spots.

Testers’ choice

Because of its substance, overall de-
sign and the availability of optional
engines, we give our nod to the Tau-
rus. You don't have as much flexibili-
ty when ordering a Lumina, although
more engine options are coming.

If you value sporty feel and superi-
or road handling more, then the Lu-
mina could be your choice,

There's no question that both are
thoroughly competent cars, But right
now, in the ongoing battle for All-
American sedan honors, Ford still
holds the high ground. ™
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ELECTRONICS

21st CENTURY TV

High-Definition Television is coming. And with it, widescreen viewing,
film-quality pictures and digital surround sound.

BY STEPHEN A. BOOTH, Electronics Editor

T HE QUARTERBACK is
gasping for breath—and so are
yvou. You're on the edge of your
seat, but the seat of his pants iz on the
turf., What you've got in common is
surprise: Part of the sack’s violence is
its shocking suddenness, One mo-
ment, the passer is looking for day-
light to find his receiver. The next
moment, some blitzing defenseman
emerges from nowhere and knocks
the daylights out of him,

The quarterback doesn't see the hit
coming and usually, if you're wateh-
ing on TV, neither do you. Someday
you will—and it won't be hind-
sight. You'll be able to see the en-
tire play unfold in the widesereen

erspective of High-Definition
elevision.

Experimental transmissions
of High-Definition Television
(HDTV) are well underway, and
the sereens for displaying it are in
the works.

Last year, Japan's publie TV
system, NHK, used satellites to
convey HOTV coverage from the
Olympies in Seoul. This summer,
visitors at the Berlin Audio/
Video Fair got a glimpse of the
pan-European Eureka project—
supersharp TV images delivered by
satellite to widezereen tubes and
projection monitors. In the U.S.,
various forms of HDTV have been
demonstrated privately and public-
ly. Clearvision, the first stage of Ja-
pan's Hi-Vision system, hits the
airwaves next yvear, and the 1992
Barcelona Olympics is the goal for
Europe’s HDTV kickoff. But as for
the U.5, gameplan, the playvers are
still in the huddle.

Many points of view
Though the very words suggest preci-
sion and clear-sightedness, the trou-
ble with HDTV is defining it. Like the
parable of the blind men and the ele-
phant, there are different conceptions
of what HDTV should be. This makes
it hard to determine when it will be,
To strategic planners at NASA or

&0

the Pentagon, HDTV connotes en-
hanced electronic images from outer
apace, or {lat-panel video dizgplays for
the constricted space of aircraft cock-
pits. To futurists in the nation's think
tanks, HDTV means all manner of in-
teractive computer environments for
industry, education and the home.
These viewpoints and others are
primarily concerned with the image
resolution and physical makeup of the
actual video display—not the trans-
mission of prime-time programs. As
sueh, their area of concern ought to be
Iaheierl high- rlef' nition or hlgh resolu-

!del’url-mw Thomson's 156-to-9 format TV with
34-in, widescreen tube debuts in Europe next fall, it
also can display four regular TV shows, as above.

tion video, to avoid confusion with the
issue of an advanced broadeast format
for “Monday Night Football.”
Trouble is, HD'TV has become a po-
litical football in the U.S. It encom-
passes a4 bewildering variety of
i1zsues, everything from the nation's
military preparedness to its economie
competitiveness abroad. As such,
many interested parties want a say in

what High-Definition TV will be.

These include broadeasters, eable
operators, telecommunications com-
panies, electronics manufacturers
—and the Departments of Commerce
and Defense, Congress and the Ad-
ministration have convened ongoing
studies. Meanwhile, the Federal
Communications Commission has be-
gun evaluating several proposed
HDTYV systems, with the goal of set-
tingr standards for the nation.

Home cinema

In terms of what the TV viewer will
see, Lhere is some consensus as to
what HDTV should be. What dif-
fers is the technical means by
which it will be transmitted and
displayed,

Almost every proposed HDTV
system—seven to 20 at last
count—widens the sereen dis-
play. Today's boob-tube has
width-to-height proportions of 4-
to-3. This ratio was established in
1941 by the National Television
System Committee (NTSC),

HDTV would expand the as-
pect ratio to 5.33-to-3, usually ex-
pressed as 16-to-9. This is aboul
the width-to-height proportions ol a
(inemascope-type movie sereen. It
means home viewers will see the
same film as theatergoers—instead
of a TV version that's been cropped
off at the sides. It also means wide-
aspect HDTV cameras will capture
more of the action at live events
-like that linebacker's appreach to
the quarterback for the sack.

Improved resolution
While HDTYV aspires to cinematic
grandeur, it also promises film-like
image quality. Every propozed sys-
tem calls for increasing the number of
vertical scanning lines that make upa
TV picture. Instead of the flicker in-
herent in today's picture, televized
images would appear seamless.
Under the current NTSC system,
each TV frame ig composed of two in-
terlaced fields of 262.5 lines, for a to-
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The guarterback didn't see the sack coming,
but home viewers will when widescreen,
High-Definition TV arrives. Prototype HDTV
projection set by Philips |abowve | measures 62
In. diagonally. But its width-to-height
ratio is 16-to-9, proportionately one-third
wider than the 4-to-3 ratio of today's TV [il-
lustrated at right by Philips’ current 31-in.
tube set]. HOTV sets will yield movie-film
sharpness too, by improving the structure of
TV s vertical scanmning lines.

tal of 525 lines. Tlu_‘n!'n'i':n' motion, the
fields are alternately updated every
Vo 0F 2 second, ereating a new frame
every '/y, of a second.

The proposed HDTV systems
would upgrade vertical resolution in
different ways. Some call for the pro-
gressive scanning of the 525 lines ev-
ery 'y, second, thereby eliminating
the interlacing and its resulting fliek-
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er. Other proposals would inter-
lace two 525-line fields to create a
1050-line frame. These so-called line-
doubling schemes also deliver finer
resolution, and use signal processing
to eliminate any flicker.

Better color, CD sound
While they improve vertical resolu-
tion by inereasing the scan rate,

Ty SCREEM IMAGES BY FOCLS O SPORTS

HDTV systems also promise en-
hanced horizontal resolution. Al-
though the HDTV secreen is one-third
wider than NTSC (5.33-to-3 versus
4-t0-3), all HDTV proposals would
deliver more picture elements,
proportionately, from left to right on
each scanning line. This would be

&l



21st CENTURY TV

PV ILLUSTRATION BY ADOLPHE BROTMAN

B (KEY) NTSC SIGNAL (SOLID BLUE LINES)
H N EEHDTV AUGMENTATION SIGNAL [BEROKEN RED LINES)

Delivery system proposed by Philips would serve HODTV and NTSC
homes having either satellite or broadcast reception. The program-
generation site—the satellite uplink of a TV studio—transmits both
the NTSC signal and the HDTV augmentation signal to a relay satel-

[SATELLITE

UPLINK}

lite. Dowmlink signals are picked up by satellite home receivers, but
only the HOTV home makes use of the augmentation signal. Local
terrestrial broadcasters also pick up both satellite feeds, and pass
them on to HDTV and NTSC homes having regular antennas.

T HOME [HDTV)

achieved by packing the pixels more
densely than is done today.

Brighter pictures, more intense
color and a lack of color bleeding are
also among HDTV's attributes.
These feats would be accomplished by
transmitting and processing the dif-
ferent signals separately, instead of
multiplexing them as NTSC does.

Finﬂﬁi', because research has es-
tablished that the perception of sound
enhances human vision, all HDTV
proposals call for digital audio with
compact-dise :‘uality—t‘our channels
of it. This would permit the addition
of surround-sound effects to supple-
ment a 2-channel stereo image emerg-
ing from the sereen area.

The challenge

All that HDTV promises is within the
grasp of technology. The mathemati-
cal ful:n)rmuiaa and the physical hard-
ware are doable. The problem, at
least for over-the-air HDTV, is limit-

ed in the broadcast a'lpecl.rum
ﬁil the various forms of communi-

cations place a great demand on air-
g:ee, which i1s in finite supply.
-.refying all the extra video and au-
dio information that HDTV would
CAITY requires more ﬁ'e?uenc_'-,r band-
width than the current signal.
In fact, one reason why Japan and
Europe are close to implementing

62

HDTYV is because neither system uses
over-the-air terrestrial broadeasting.
Instead, the HDTV signals will be
delivered exclusively via direct-broad-
cast satellites to small home-
receiving dishes. In essence, this
means Japan and Europe each will
have two incompatible TV systems:
conventional, terrestrial broadeast
TV, and a satellite-delivered HDTV
signal accessible only to those homes
equipped to receive it.

Compatibility

In the U.S., there already exists an
extensive, and privately owned, ter-
restrial broadeast system. Besides
over-the-air telecasting, an extensive
cable TV system serves U.S. homes.
Also in place are an estimated 160 mil-
lion TV sets, capable of receiving only
NTSC signals. Currently, there is no
private, commercial direct-broadcast
satellite system in the U.S. Aceord-
ingly, terrestrial broadeast is the
most likely avenue for future HDTV
transmissions.

The Federal Communications
Commission makes the rules for all
forms of broadeast communication,
and is the authority that allocates
space in that finite supply of broad-
cast frequencies. Last September,
the FCC laid the ground rules for
HDTYV broadcasts.

Although it did not rule out alter-
nate means of HDTV delivery (such
as satellite and fiberoptic cable), the
FCC did move to protect the nation's
investment in broadcast equipment
and home TVs by ruling that any
over-the-air HDTV delivery must be
compatible with the current NTSC
system. In practice, this applies to
cable TV too, since CATV systems
depend on terrestrial broadcasters
for much of their ming,

What compatibility means is that
any HDTV =1 from a transmitter
must be receivable by conventional
NTSC sets—though in conventional
format, not H quality. Theoreti-
cally, broadeasters would be free to
transmit one NTSC signal (for exist-
i.n% receivers) and, on another chan-
nel, simuleast an HDTV program for
advanced sets—but not really. This is
because the FCC “urged” HDTV de-
velopers to stay within the bandwidth
of two NTSC channels,

Ti fit
Currently, each NTSC channel occu-
pies 6 megahertz (MHz) of band-
width. Apparently, then, because an
HDTYV signal needs more than 6§ MHz,
a broadeaster could not simuleast
NTSC and HDTV channels.

That is, not unless the HDTV sys-
tem somehow compressed the extra
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video and audio information within 6
MHz, and used this channel to supple-
ment the bagic information alread
being transmitted on the NTS
broadeast. This is precisely how the
various HDTV developers propose to
deliver the big picture through the
constricted pipeline.

The HDTV delivery systems 1prui

sed by North American Phi
Emth and ACTV are representatwe
of the clever compression schemes the
FCC soon will evaluate, For the re-
cord, ACTV stands for Advanced
Compatible Television, a consortium
that includes Thomson Consumer
Electronics (RCA and General Elec-
tric), NBC and the David Sarnoff
Research Center. North American
Philips (NAP) tumf:rm:a the Magna-
vox, Philips and Sylvania brands.

No more taboos

Although each of the three proposed
systems achieves different degrees of
high definition and delivers it in
different ways, all use the so-called
taboo channels for the HDTV compo-
nent of the broadeast.

Taboo channels are the unused ones
between two active channels in any
city. In New York, for example, the
FCC does not allocate the frequencies
between Channels 2 and 4. What
would be Channel 3 is left unocecupied,
to prevent the possibility of interfer-
ence between adjacent channels.
Here's how the three HDTV propos-
als would break the taboo.

B NAP's High-Definition System for
North America (HDS/NA) would
gend a regular NTSC broadeast on
one 6 MHz channel. All the extra in-
formation that makes up the HDTV
gignal (additional screenwidth and
vertical resolution, and digital audio)
is compressed to 3 MHz and transmit-
ted in the 6§ MHz taboo band. This
means two TV stations, say Channels
2 and 4, could share the taboo channel
between them to send HDTV. Con-
ventional NTSC sets pick up the
NTSC signal and ignore the com-
pressed HDTV information. New
HDTYV sets would combine the NTSC
channe] information with the extra
information in the taboo or augmenta-
tion channel.
B Zenith's Spectrum-Compatible
HDTYV system uses digital compres-
sion to alter the way a TV signal is
broadeast. Normally, the low-fre-
quency portion of the video signal
(below 200 kilohertz) requires most of
the power needed to broadeast. The
remainder of the broadcast—fre-
guencies above 200 KHz—uses only 1
ercent of the transmission power.
enith compresses the low frequen-
cies digitally, so that the entire broad-
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I SSUES OF FINER resolution aside, the
mast tangible benafil people will first per-
caive in HOTV is the wider onscreen image.

Conventional TVs have width-to-height
proportions of 4-to-3. Thealrical movies,
though, are filmed with a wider aspect ra-
tic—as much as 2-1o-1, Accordingly, movies
shown on TV must be cropped 1o fit the nar-
rower screen, and home viewers miss some
of the scane. The alternative, called letierbox-
ing, keeps the mavie's width but puts a small-
er picture on the screen, with black bars
above and balow.

When cropping for TV (or prerecorded vid-
eo) is done indifferently, an equal area on
each side of the scene is simply lopped off.
This is most evident in the tithe frames, where
the beginnings of words on the left and ends
of those on the right are missing.

A more thoughtful, conscientious form of
cropping is called pan-and-scan. Hera, a
technician using a joystick-ike controdier fol-
lows the action on the original widescreen
version, and frames the “de-scoped” 4-10-3
scene for the best possible presantation.

The Philips HDS/NA system provides for
pan-and-scan techniquas, so that owners of
older 4-10-3 sels do nol recelve merely a
croppad-off version of the wider HOTV signal.
This applies to ive TV as well a5 canned mov-
ies. For exampla, when a wide-aspact HOTV
camera is usad at a football game, a techni-
cian would pan-and-scan the live image to
make sure that key actions can ba viewed in

the 4-to-3 format. —SAR

Seeing The Whole Picture

4-TOD-3

Proposed HOTV screen |below) is one-
third wider than a comventional NTSC set
|above), but Is the same helght. Because
HﬂﬂdﬁHﬂWﬁiﬂwhﬂwﬂpﬂﬂw
similar to Cinemascope-type mowi
mmmHWMMMI:-
commodate the parts of scenes that are

cropped away to fit today's 4-to-3 Televi-
slon screens.

e

R

16-TO-9 [5.33-TO-3)

0

cast requires only 10 percent of the
er normally used to transmit an
KFT'SG signal to the same geographic
area. This drastic reduction in radiat-
ed power, according to Zenith, virtu-
ally eliminates the possibility of
interference between adjacent TV
channels. Accordingly, broadcasters
can use the taboo band to simuleast
HDTYV information. Cireuitry within
the new receivers would add the extra
HDTYV information to the regularly
transmitted NTSC program.
B The ACTV consortium's propozsal
for HDTV takes an evolutionary ap-
proach, in two acts. In the second
stage, two 6 MHz channels are used to
elevate the system to true high defini-
tion. But while the world waits for
ACTV-11, the consortium’s ACTV-I1
system would offer widescreen view-
ing with somewhat enhanced defini-
tion of NTSC. Basically, the extra
sereenwidth and some picture im-
provements are compressed and
transmitted along with the conven-
tional 6 MHz NTSC signal. New,
widescreen ACTV-I sets pick up and
display the extra information. Con-
ventional NTSC sets ignore it—
though ACTV claims even older sets
will benefit from the sharper ACTV-1
signal. The intriguing aspect of
ACTV-1is the possibility of wide-
screen TV today—without waiting

for HDTV standards to be set. Coinei-
dentally, the Thomson part of the con-
gortium already has demonstrated
working, 34-in., 16-to-9 aspect wide-
screen tube sets, The company plans
to sell them in Europe next fall, priced
at about $5000. Phlﬁeps plans to begin
European sales at the same time,

What's p l:!lﬂg?

Until true widesereen programming
becomes available—in Europe or
elsewhere—the widescreen set
Thomson demonstrated in Berlin uses
digital magic to make the most of
what's available.

For example, programs broadeast
or recorded on videotapes and discs in
the 16-to-9 letterbox format can be
displayed full-sereen—without the
usual black bars above and below the
picture. Conversely, standard 4-to-3
aspect pictures can be eropped top
and bottom to fill the widesereen. Or,
the screen space not used by a 4-to-3
picture can be filled with three small-
er pictures stacked on one side of the
main image.

If the prospect of watching four
football games at once doesn't thrill
yvou, consider the alternative: More
than one TV engineer has hﬂlf—juking—
ly deseribed a "woodgrain” computer
chip to fill in the mgmufthe wide
screen until true HDTV arrives, P
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White-knuckle
performance and high-
tech cruising converge as

we attack winter’s high country
on four slick new sleds.

BY CHARLES PLUEDDEMAN
PM Photos by Rich Cox

LASTING THROUGH deep-powder

drifts and carving graceful ares on

snow-covered meadows was the

dream of every frost-belt teenager in
the 19605, My first sled was a 1966 Ski-Doa
Olympic powered by an unshrowded single-cyl-
inder, air-cooled, 14-hp engine with a heavy
steel chassis and steering skis suspended by leaf
springs. [t was noisy, fumey anid the sparkplug
fouled constantly. But its top speed was about
10 mph and it seemed to me the best way everin-
% |'||[|"|| to |||'.i|‘|_ ‘.';'|r|‘.-_*]'-||‘.d|,|n:"t'1| i'.ill'li_'ll Jli"l.q"l'.

Not surprisingly, snowmaohbiles have ad-
vanced light vears sinee then, During a 1990
preview last March, on 10,000-ft.-high trails
near Wyoming's Grand Teton Range, the PM
test team lli:—-l_‘ll'\. 1'r'|'|| '.|'|;|r EViEn H]lll.ilg_‘?-[ .*-]l'li;—
have liguid-cooled engines, sculpted lines, alu-
minum chassis and independent front suspen-
sions, Cutting-edge models feature extended
idrive tracks, seulpted fairings, option-{illed
comfort and 100-mph speeds,

Clearly, it was time for a closer look at the
new generation of hich-tech sleds, The PM test

POLARIS
INDY 500 SKS
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ARCTIC CAT PROWLER
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SNOWBUSTERS

team joined Arctic Cat, Polaris, Ski-
Doo and Yamaha during their annual
new-product showease hosted by
Snowmobile magazine. We wrung
out a dozen machines over three
hard-riding days, but found four sleds
leading the fleet in high-tech advance-
ment. Although we didn't rank the
snowbusters, since they range from

agile speedsters to extended-track
eruisers, each sled was subjected to a
rigorous battery of tests.

Arctic Cat Prowler

The basie design of the snowmohile
hasn't changed much in 25 years—2-
eycle engine, cleated rubber track,
torque-sensing transmission, steer-
ing skis. But improvements are vast
and Arctic Cat's futuristic new Prowl-
er, a midsize sport sled, is a perfect
example.

The Prowler features a front sus-
pension that looks like it was lifted
from an Indy car, with aluminum ski
spindles, a pair of steel A-arms and
coil springs wrapped around adjust-
able shocks.

The lightweight hood and sidepods,
made of Metton plastic, replace the
hood-and-bellypan arrangement used
on other sleds, and the sculpted wind-
shield, similar to a motoreyele fairing,
pivots with the handlebars.

Power is provided by a liquid-
cooled, 62-hp, 440-cc Suzuki '%win,
which weighs just 52 pounds. The
lightweight powerplant features a
unique system of magnetic sensors on
the carburetors that stops the engine
if the throttle linkage freezes.

On the trail, the Prowler soaks up
bumps as well as heavier eruisers, yet
at 425 pounds it's agile enough to whip
through corners with ease. Tach and
speedo are on the handlebars, close to
the eyes and easy to read. Handlebar
warmers are standard, too.

The small fairing-and-windshield
design offers minimal protection, but
facemask or goggles provide comfort
enough for most. A minor nit to pick is
lack of storage space.

In an impromptu 15-mile race on
steep, twisty trails along the Conti-
nental Divide, the superb handlin
Prowler was one of the first to reac
the lodge. And with its radical con-
tours, it's as good looking as it is quick.

Polaris Indy 500 SKS

MNew tothe Indy 500 line this year, the
SKS maodel features one of the hottest
design trends of the "90z—an extend-
ed track. The SKS track is 133.5 in.

long, 12.5 in. longer than previous
Indy 500 models. Originally devel-
oped to increase flotation (stay on top)
in deep powder, long-track sleds have
other advantages: smoothing out
bumps and allowing 2-up riding.

The Indy SKS is powered by a lig-
uid-cooled, 488-cc Fuji Twin, wit
engine cooling handled by heat ex-
changers located under the chassis.
New for 1990 is a 200-watt alternator
that provides power for a halogen
headlight and handwarmers.

While most modern snowmobiles
have adjustable suspensions, the SKS
features a new Dial-Adjust system in
the rear, which allows riders to alter
spring preload (making it firm or soft)
by simply turning a knob.

On the trail, the extended track
keeps the ride flat and stable, espe-
cially on washboard trails, although
shifting body weight on tight corners
doesn’t seem to have much effect. You

TEST PARAMETERS

Each sled prolotype was tuned by factory
technicians, who appear in some pholos
doing stunt driving, but all data in story and
chart was collected by the PM test team,
While flat-out runs were measured, fop-
speed figures are only estimates based on
performance at sea level. Testing took place
at 10,000 ft. For every 1000 ft. of elevation,
engines lose about 3 percent of power.

g

MAKEMODEL ARCTIC CAT PROWLER POLARIS INDY 500 SKS
Engine/Displacement Hp Suzukl/'440 cc/62 hp Fujl'dB8 ce/NA"

Length Width Weight Fuel 108.57/42°/425 1bs7.2 gal. 113°/41.6"/442 Ibs.7.3 gal. =
Traek Lenglh Track Width/Ski Stance 1215 ar 133.5°15°36.5

Suspension Travel FronURAear T/8.5", snormous amaount of travel §°77.8°, handy Dial-Adjust systom or rear

Top Speed, Handling

B0-85 mph, supart handling increases irail spesd

B5-90 mph_ brisk lop-end padormar

Tirall Ridireg, Cornaring

Agile and responsiva io body English

Less respansive than spor sled, bul smoath

Thied River Falls, MN 56701, (218) 681-8558

Track length—circumiarence of cleated
rubber drive track.

Skl stance—distance balween centerlines of
sleering skis. _ )

Slide-rall suspension—inside drive track,
maintains track contact with snow.

Excellent access to
clutch and drive
beit. Note small,

r‘fe"mngine is

lightest in fleet.

*Manulseturer does not publish horsepower rating.

Fit And Finish Radical front-end styling, easy-1o-read instrumants Best instrument display and storage. fastebul styling
Price $4TEO 55199
Manufacturer/ Address Arco, Inc., Box 810, Polaris Industries, 1225 C16a M.,

Mirneapolis, MN 55441, (612) 542-0500

Large and

4 hi ed

Instruments are
easy to read. Trip
meter, warning

§ lights standard.
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learn to let the skis do the work.

We thought the Indy had the best
instrument display, with well-placed
large, easy-to-read tach and speedo.
Other noteworthy features are a tool-
box over the right footwell and amall
storage compartment behind the
soft seat.

Despite the feel of a big sled, the
Indy 500's Fuji engine is powerful and
responsive, and, at sea level, top
speed should be about %0 mph.

Ski-Doo Formula MX LT

The Ski-Doo Formula MX LT is an-
other long-track sled, although at 138
in. extralong would be more accurate.
Maturally, the Formula MX LT has
guperb flotation, but it surprised the
test team with unexpected agility in
tight corners.

In keeping with Ski-Doo’s perform-
ance heritage, the Formula MX LT
has a ground-hugging, sporty profile.
Power is supplied by atorquey, 463-ce
Rotax Twin with rotary valve indue-
tion and liquid cooling.

Front suspension features the inde-
pendent P.5.R. (Progressive Reac-
tion Suspension) system, with
adjustable inboard coil-over shocks,
torsion bar for flat cornering, and long
trailing link attached to the chassis.
The slide-rail track suspension has a
monoshock and rising-rate springs.

Instruments include a speedo, tach
and temperature gauge, located some
distance from the driver, which fea-
ture somewhat hard-to-read blue
numbers on a black background. A
welcome detail is the cam-action

YAMAHA PHAZER I

throttle lever that helps reduce
thumb fatigue.

The Formula MX LT uses the same
chassis as the standard model, but
covers the extended track with a
short plastic fender and large taillight
housing. A storage compartment
would probably be more useful here,

Bury a snowmaobile in chest-deep
snow and you'll gquickly learn to ap-

reciate the extended track of the

ormula MX LT, an ideal sled for
those willing to trade a few mph for a
smoother, less demanding ride.

Yamaha Phazer Il

With its radical telescopic front sus-
pension and handlebar-mounted fair-
ing, the Yamaha Phazer has become
the best seller of the '80s. But since its
introduction five years ago, the com-
petition is catching up and even creat-
ing copycat models. Yamaha rizes to
the challenge in 1990 with a new-gen-

SKI-DOO FORMULA MXLT

YAMAHA PHAZERII

ROTAX 463 cc/NA"

Yamaha/485 cc/53 hp

109%417/504 ibs. 10.8 gal.

103.57732°/406 Iba./8.2 gal.

138°16728.3

121157382

5.2°/6.8°, monoshock SUBPENSHON o 1647

66", Talescoping Strut Suspension on ront

85-00 mph, sporty power for a large sled

B0-85 miph, soh rida wilh throhho wide opan

Surpsisingly agile du 1o laul suspension

Light and nimble. reaponsive 1o body posiboning

Cam-action throllle, wids handlsbars nice touches

Trandsating matorcycle styling, racing colors

54793

54548

Bombardear, Inc., Valcourt, Quebec
Canada JOE 2L0, (514) 532-2211

Yamaha Motor Corp. USA, 6555 Kalella Ava_,
Cypress, CA 90630, (714} 761-7457

Track Is huge—17
in. longer than
standard model,
with monoshock
slide-rail

suspension.

Enclosed T.5.5.
strut suspension
shows mot []
Influence. Its clean
profile creates
minimal drag.
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eration sport sled, the Phazer I1.

It's probably no accident that so
many of the Phazer's design details
have a motoreycle flavor. Take the
fairing, for instance. Attached to the
steering head, it turns with the han-
dlebars to aim the headlight in the di-
rection the sled is headed.

The T.S8.8. (Telescoping Strut Sus-
pension) is similar in concept to a mo-
toreycle fork. The stru'i. encaaeag
long, progressive-rate coil spring an
a double-tube shock absorber. And fi-
nally, eapitalizing on the sled’s racy,
low-glung profile, the standard 1990
Phazer 11 features a bold red-and-
white color scheme (similar to Yama-
ha's factory-team motoreycles).

The Phazer 11 is powered by a 485-
cc Yamaha Twin rated at 53 hp. The
engine is air cooled, which is lighter
and less complicated than liquid-
cooled engines, although not as pow-
erful per cubic inch. But don't let this
fool you—Phazers have won three
consecutive world championships.

At only 406 pounds the Phazer is
light and nimble, especially easy to
control in deep powder where you
change direction by shifting body
weight. The suspension is among the
softest on the market and soaks up
bumps you've already braced for.

Riders either love or hate the
Phazer's wild styling, but once you
take it out, you'll understand why it
was the hot sled of the '80s and why
the Phazer I1 is even hotter.

On the final dawn-to-dusk day of
pounding high-altitude trails, the test
team found a virgin, mountain-top
meadow and couldn't resist the temp-
tation to explore. We soared over the
deep powder for a mile or 50 and came
to a knoll facing the Grand Tetons. As
the cra; peaks were beginning to
blaze with the rich colors of sunset,
we gat on our high-tech sleds marvel-
ing at the amazing advancements
made in the sport of our youth and be-
came convinced all over again that
snowmohiles are the best way everin-
vented to beat cabin fever. PM
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HOMEBUILTY

MACHBUSTER

Maverick kitplane designer James Bede is on the verge of
realizing his dream—a Mach 14 jet for everyman.

ANOPY UP, YOU SLIDE INTO the snug,

well-equipped cockpit. Battery switch on, and

the engine begins to crank. As the turbine

speed reaches N1, advance the power lever
and light the fire, Once the engine sponls up toidle, goto
internal power. You're ready. It's time to go flying,
fighter-pilot style.

To know the thrill of piloting a superhigh-perform-
ance jet fighter, you first have to sign up for someone’s
air foree—sinee only a government ean afford to oper-
ate such exotic machinery. At least that's the way it's
been ever since the Messerschmitt Me 262, the first jet
fighter, took to the air in World War 11. But now some-
one is challenging that tradition.

Jim Bede, the one-time guru of the homebuilt aireraft
set, is back. This time with a dream machine even more
outrapeous, more revolutionary than his single seat
BD-5 of the 1970s. He calls his latest creation the BD-
Williom Garvey is editor of Flying mogazine.

&H PR ILLLISTRATICN FIY A TTILA B A

10J, and if'he can really bring it to life, the airplane could
literally change the course of aviation forever. This is
Everyman’s Fighter,

With an empty weight less than a VW Beetle and di-
mensions gimilar to the Yankee, the light trainer that
Bede created at the start of his career, the 2-place BD-
10 promises to be a Mighty Mouse indeed. The secret is
what's packed in the compact fuselage—a General Elec-
trie 3 610 turbojet pumping out 2850 pounds of thrust.

Since the engine’s power rating exceeds the normal
gross weight of the aireraft by 200 pounds, the resulting
performance—a30, 000-t. -per-minute vertical climb and
acruise of 1.4 Mach—is extraordinary. Astonishing, ac-
tually, when you realize that the BD-10J is designed as
a build-it-yourself airplane.

Ever the optimist, despite his near financial ruin
brought about by the BD-5 debacle in 1979 (see “BD-5:
The First Do-1t-Yourself Jet,"” page 70), the bearded
and ample girthed Bede poses the self-confident ques-
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Cavorting among the cdlouds,
BD-10J has the power to stand on its tall
and streak (o 20,000 fr.

tion: “Who's going to design and build a supersonic
home-built, it I don't

A gleam in Bede's

When the BD-10J project began 5% years ago, Bede
was simply exploring ways to improve the performance
of the jet-powered version afhis BD-5 to enhance its ap-
peal at air shows. But the tiny dimensions of the 1004)-
pound minijet would not permit the installation of any
powerplant other than the eraft's original French-made
TRS-18 Microturbo.

There were several problems with that engine. First,
it put out only 210 pounds of thrust (the latest version
has been upped to 300 pounds). Second, it had to be
overhauled every 750 hours. Third, the TRS-18 Micro-
turbo engine cost about $70,000. So, Bede decided to
abandon the whole idea of upgrading the BD-5J and
start over from scratch, His only guideline at that point
was to design something that pleased him. “I just said,

POPULAR MECHANICS & DECEMBER 1987

‘Gee, what would [ like?' " The answer to that question
tells a lot about the man.

Power hungry
Since it was primarily the lack of a proper engine that
brought the celebrated BD-5 project to a bitter end,
Bede began his latest project by selecting the power-
plant and then designed the airplane around it. He
picked the (2 610 because of its record of reliability in
years of service powering Model 20 series Learjets and
Jet Commander business jets. Additionally, the J-85,
the military version of the (3] 610, had been well proven
over decades of service as the power behind the super-
sonie T-38 trainer and the F-5 fighter.

Moreover, his research indicated that used engines
were in plentiful supply at prices beginning at about
$40,000. Because the CJ 610 puts out 20 much power,
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HOMEBUILT MACHBUSTER

Bede wasn't icularly constrained
in airframe size. As a result, the BD-
10J is designed to carry two people in
tandem seats and its internal main
and auxiliary tanks hold approxi-
mately 299 gallons (2020 pounds) of
Jet A, eno iﬂfuelt.u travelpﬂ miles
atﬁﬂﬂmphli 91 Mach) at 45,000 ft.

ic roots

Since the aireraft was originally in-
tended to fly hiﬁh—ﬂp-eed aerobatics at
air shows, it should come as no =sur-
prise that the twin-tailed Bede looks
very much like a combat fighter,
which is after all the ultimate aerobat-
ic aireraft. However, the Bede jet is
only about one-third the size of an F-
16 and has none of the system com-
plexity or redundancy found on a real

While the jet’s concept may be rev-
olutionary, many of its design ele-
ments and construction methods are
familiar. For example, Bede admits
he's relying heavily on data from jet
testing that oceurred in the 1970s and
earlier, before the advent of boosted
or fly-by-wire controls.

The BD-10J pilot uses a sidestick
for low-speed handling and shiftstoa

standard center stick for high-speed
control, These are linked to the con-
trol surfaces through a series of
heavy-duty push-pull rods. To accom-
modate pressure shifts on the wing
which occur at transonic speeds, the
BD-10M features an electrieally oper-
ated stabilizer trim system with
which the pilot adjusts the horizontal
tail. The system, similar to the me-
chanical controls used by Chuck
Yea r back in 1947 on the original

Mach-busting Bell X-1, is much sim-
pler, lighter and more affordable than
the powered controls and stability
augmentation systems found on most
supersonic aircraft. The aircraft's
structure is approximately 60-per-
cent 2024-T3 aluminum and only
about 35-percent composites with the
pressurized cockpit accounting for
most of the latter,

Bede expects he can deliver a full
BD-10J kit, less engine and instru-
mentation, for $160,000. A high price
for a do-it-yourself airplane, but small
change for a high-performance, fight-
er-like aircraft le of 12G maneu-
vering, direct climb to 20,000 ft. in
less than a minute from takeoff, and a
1.4 Mach (923 mph) cruise at 45,000 ft.

Evolutionof a
ket rocket

ezign of the BD-10J has been a con-
tinuous process, with Bede adding
minor adjustments on his Cimline
computer right up until actual build-
ing began. Now, with the first prepro-
duetion planes being fabricated,
every detail is at last locked up, and fi-
nal performance projections have
been formulated.

The aireraft has a high mldwmg
with a 28,5° Iea.dmg-edge 8
wing has a 20-ft., 7-in a.mi) is ﬁt—
ted with full=3pnn, leadm,g—ed e slats
and slotted flaps. Its F-14-like twin
vertical fins total almost 20 sq. ft. of
area, giving the aireraft excellent di-
rectional control.

The BD-10J has an overall length of
281t., 10in. The cabin's 9-psi pressur-
ization system will take the aireraft
up to 50,000 ft. Because of the air-
craft’'s extraordinary thrust-to-
weight ratio, the BD-10J will get
going in a hurry. Bede anticipates
that after brake release the aircraft
will need only 10 seconds and 600 ft. of
runway to start flying. And once air-
borne, the aircraft has the power to
climb straight up to altitude.

HE BD-5 KIT has been available
since 1972, Needless to say, most
people don't go out and build their own
jet plane from a kit. In fact, since the first
BD-5 kit was sold for $1800 in ‘72, only

sold. Of the 50 or 60 complet-
ed kits (mostly propeller
models powered by Honda
turbocharged engines), about
30 are still flying. Of the BD-5J
jet kits sold, seven are now fly-
able and four are actively flown
as air-show

If you're contemplating
building your own jet plane, be
forewarned. Flying a jet plane,
any jet plane, and especially
one you've built yourself, can
be hazardous to your health.

According to the newslettar
The Aviation Consumer, 14 of
the first 25 completed BD-5
homebuilts crashed. One spe-
cial shortwing version, for

Saflety Board statistics show 25 accidents
for BD-5s in total, nine of which were fatal.
The Aviation Consumer knows of three
more, for a total of 12 in all. Two of the fa-
talties were in early BD-5J jet models.

BD-5:The First Do-It-Yourself Jet

The air-show BD-5Js now being flown
are a different story. Bobby Bishop, one
of the original Bede test pilots, and the
head of the Coors Light Silver Bullets
team, points to a near-perfect safety re-
cord with the planes he cur-
rently flies and has flown for

' the past 13 years. He attrib-
4| utes this to the Acrojet modifi-
cations he has made to the
original design. The major
change is that the Acrojet is
100 pounds lighter and is an
all-around better-balanced

machine,
| While most BD-5s are tail-
heavy, requiring up to 50

pounds of ballast in

the nose, the Acrojet
version requires no ballast. It
also has a much lower stall
speed—>58 knots compared to
71 knots, along with other im-
portant refinaments.

What does all this say for the
BD-10J7 Itis unfair fo even be-

which a couple hundred kits gin to characterize the per-
were sold, had a particularly formance of an airplane that
inauspicious . Ofthe has yet to be flown by that of its
first four completed, three completely different predeces-
crashed on the first takeoff sor. But one thing's for certain:
and one lasted just long =% When it does fly, like all Bede

enough to crash on its first projects, it's going to be one

Modified planes of the Silver Bullets aerobatics team are one shining  heck of an exciting flying ma-

Mational Transportation exception to the unfortunate safety record of the BD-5. chine, —Fred Mackerodf
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The Ultimate Airplane Kit

BD-10J construction makes use of dassic
stressed aluminum skin over ribs and spars,
except for the forward cabin section, which
hl(wfarmmlnapuuﬂruimm
contaln pressurization. Control surfaces are
also made primarily of composites.

SDE

CANOPY
CENTER  RELEASE [2)

STICK 2]

INSTRUMENT
CONSOLE (2}

LUGGAGE
SPACE

RUDDER
MNOSE PEDAL [4)
RADOME GEAR

The BD-10M"s 35-pounds-per-sq.-ft.
wing loading drops to 18 pounds per
sq. ft. with low fuel loads typical just
prior to landing. That gives the air-
craft a T0-mph stall, which results in
an approach speed of about 90 mph.

ing distances of 1500 to 2000 ft.
are antmipated. however, since the
(.J 610 will continue to produce about
140 pounds of thrust when pulled back
toidle.

There is no pilot ejection system.
But if customer interest is strong
enough, Bede might offer a powered
parachute that would pull the pilot
out, if the need arose, aircraft is
equipped with a fuel dump system,
thus minimizing the risk of fire in a
dead stick, emergency landing.

Building underway
Construetion of the first four prepro-
duction versions of the plane is now
taking place at Bede's Oklahoma City
shop. Original plans to build a proto-
type were serapped, because it was
felt that only a plane built on produc-
tion tooling would represent the final
version's characteristics accurately
enough for certification trials.

Bede expects the first BD-10J to be
finished sometime in February, after
which flight testing will begin in Mo-
jave. National Airshows Group, oper-
ator of the Holiday Inn Aerobatic
team will do the flying, and will alzo be
amun Bede's first customers.

Bidding for that privilege has ap-
panml;l:.' been brisk. Bede says he al-
ready has 18 firm orders, which may
take him nearly a yenrtuﬁl] Hewon't
even begin accepting new orders until
this summer. As for the four prepro-
duction planes now under construe-
tion, Bede won't 2ay who's getting
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them, except that serial No. 1 is re-
served for himself.

National Airshows Group will also
handle customer training. Bede says
that in the be wﬂfmnmg all prospective
customers be expected to come to
the manufacturing site and fly with a
factory instructor in a BD-10J and
demonstrate enough proficiency to
handle the aireraft safely. The BD-
10J, says Bede, “is just too much air-
craft to simply turn over to someone
who happens to have a lot of money
and the Ilﬁll]t}* to buy it.”

The BD-10J will probably be sold
tmhv as a complete kit, minus engine
and avionics. Initially, Bede had in-
tended to sell plans for the plane to
anyone interested. However, as the
project took shape, he decided that
that idea was unrealistic, *The air-
plane is too complicated for a guy to
even try building it from seratch,”
Bede says. Instead, the factory will
produce all composite components in
vacuum ovens and will be responsible
for all complicated formed or ma-
chined parts.

The aireraft fall into FAA's home-
built Ex
gory. Bede does not intend to
manufacture complete BD-10Js, at
least not for the civil market.

Waiting in the wing

When Bede began his jet Eﬁuect. his
intent was to uee the hottest air-
plane ever to hit the air-show circuit,
The market wasn't a big one. He esti-
mated 15 airplanes would do it. How-
ever, as word of the BD-10J spread,
letters and calls began to overwhelm
the little Advanced Aireraft office,
Bede says he has received some 1100
inquiries about his minifighter,

GE.CJ &0
TLRBCYET

rimental certification cate- |
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And what about the air-show per-
formers for whom it was originally

u?;m:d.

b Bizhop is a one-time Bede Air-
craft test pilot who now makes his liv-
ing in a BD-5 as the leader of the
Coors Light Silver Bullets aerobatic
team. He thinks the BD-10J concept
is a bold one and, supersonic practica-
lities aside, that the aireraft “will be
neat no matter what it does.”

But beyond that, if the BD-10J de-
livers all that Bede promises, Bishop
believes the aireraft “eould change
the face of aviation."” That is an obser-
vation that may be echoed again and
again once the BD-10J takes flight. PM

} 21 FT |
Twin wvertical, and fully movable horizontal
tails betray BD-10Js fighter heritage, but
light wing loading allows for manageable
landing speeds.
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Chevy Astro introduces 4-wheel anti-lock braking
you can’t get on Ford or Chrysler minivans.
The rain is blinding as you slow for a downhill curve.
But it’s sharper than expected and you've got to hit the
brakes to slow even more. NOW!

Moments like this are why the new Chevy Astro
Passenger Van has the stopping power of an all-new
4-wheel anti-lock brake system. Standard.

It's a revolution in compact van braking designed
to minimize wheel lockup and skidding during hard
braking. It helps you brake hard and steer around
corners. Or stop straight in all-out braking when
inches count.

STOP with the first 4-wheel anti-lock brake system
on a compact van.* STOP with a new Chevy Astro.
Every STOP will show you why nobody's winning like
The Heartbeat of America.

= Ford Aerostar doesn’l control braking
like Chevy Astro.

Chrysler minivans don'l control braking Only Chevy gives you 4-wheel
like Chevy Astro. anti-lock brakes.*

THE M

/::b"nf AMERICA IS WINNING
TODAY'S TRUGK IS CHEVROLET

f’—/ﬂ_\_l se your Chevrolet dealer for terms of this limited warranty, Chevrolet, the Chevrolel emblem

it o and Astro are reglstered trademarks and Chevy 15 a trademark of the GM Corp.  *Excludes other GM® products
-.'.'-H._“ 0 1989 GM Corp. Al Rights Reserved. Let's get It together. . buckle up
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RACK

If you've ever wanted a professional-
quality pool table, here’s a classic design
you can build for yourself.,

BY NEAL BARRETT

4
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OOL IS BACK and it's
hotter than ever. It seems
like everyone—{rom the
investment banker on
Wall Street to the iron worker in
Washington State—is rediscover-
ing this great game. For the real en-
thusiasts, it seems to be endlessly
challenging. The rigid geometry
that defines the game requires
steady nerves, a very smooth
stroke and a real appreciation of
just how feckless simple spheres
can be. And the romance of the
game is equally appealing with the
touch of smooth green felt and the
chorus of collisions as the balls ca-
reen around the table being un-
matched by any other pursuit.
Mastering the game, however,
takes time, patience and—in the

POPULAR MECHANICS ® DECEMBER 1989

best of all possible worlds—a table
of your own. That's why we deeided
to build the 4 x 8-ft. slate table
gshown here. Onee you've finished it,
it may take awhile before you can
play like Jackie Gleason, Paul New-
man or even Tom Cruise but at least
you'll have a great place to start.
The inspiration for our design
comes from tables built in the Art
Deco style of the 1920z and "30s. Itis
constructed of solid mahogany and
poplar and features a 3-piece Italian
slate bed and professional cushions,
pockets and felt. It iz also designed
to be as easy-to-build and inexpen-
sive as possible while still maintain-
ing the standards of the best
professional tables. Depending on
where you get your materials, the
project should cost about $1200 and

certainly be the equal of tables cost-
ing three or four times as much.

You should purchase your slates
before you do anything else. The
slates do come in matched sets but
can vary somewhat in overall size
and other features. Because of this,
you may have to make slight
changes in our plans to accommo-
date the slates you buy. If at all pos-
sible, locate a pool table supplier in
your area and purchase the slates
from them to avoid some costly
freight charges, If you can't find one
nearhy, we've included the address-
es of the mail-order suppliers we
used in the Materials List on the fol-
lowing page.

Color photo: John Grisbsch
Black-and-white photos: MNeal Bamen
Technlcal art: Eugend Thompson



POOL TABLE

31T HIGH X 547 WIDE X 987 LOMNG

— UG — 156"+
HOLES T B ] T
|

1-5(8°
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506"

SIDE RAIL
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HN(HJ.ED RAIL ENDIS

Slate Preparation

B EGIN BY preparing slate liners
from ¥i-in.-thick poplar. 8
yellow glue on the liners and slates,
and elamp the liners to the slates
(Photo 1). When the glue has dried,
use a router and flugh cutting bit to
trim the liners to the slate in each
pocket opening (Photo 2). Bore

liners—using the predrilled
holes in the slate for the rail bolts and
screws (Photo 3).

76

1 Glue and clamp slate liners to slate. Use
blocks under clamps on slate side to pre-

vent damage to playing surface,

& Cut away liner at corner and side pock-
ets, Use either a sabre saw or a straight bit
and ball-bearing pllot In router.
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EMD RAIL UINERICAF BB.DD

TEE
MUT

I8-16 X 2117
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WASHER,
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FH SCREW
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FH SCREMY
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VWASHER
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END APRON DETAIL SIDE APRON DETAIL LEG/APRON DETAILS
MATERIALS LIST—PMIL TARLE
Mo, Size and {usel R 2 1V x 00 x B1%" ruiliginy Mise.: 14° No. 8 fh serews (44 ), 18" Mo,
e e y (log side) oy 8 M serews (35 reqd.), & No. & fh screws (75
B 4 IMxSaxsw E 2 iﬁxﬁmm * poplar (frame % ummmml.wlﬁﬂ
C 4 1VixExF (Mot h T 4 IMx2vx 66" (trim) bolt (42 W fender
D 4 1MxTxT {fit ) u 4 IMixiMxs {eleat) % ¢ washer (12
E 35 WxlW (hand) v 2 x 4V x 418" mshogany 16 mnEt‘L IHT&I‘;.{I‘I.{IHI'ﬂd-I
A ruo{e%'m W4 s Ak 80V, mahogany R ﬂum b router
Kavi X Ers b
Hod ""::ﬂ‘.,i.“w g Din " bis N, b4 oM (il cup), H5444M (hlind
| 1x50x9" slate xlx
J 2 WxBabl pﬂphrl:i!::uha’neﬂ vy 3 11*.:5:%@@&:
K 2 %Wxdxd {slate liner) £ 2 1WexbhbexdS" poplar Mlﬂliﬂluﬂlmrlntmbhﬂruulm
L 4 ¥Wx8x {ulate liner) AA 4 MxbhxBW Mm?itlﬁzdd.h.lm
M 2 ¥ix 8 x 31" poplar (slate liner) BR 2 ¥xixdl n-hqgm:.rim'iupl available from NYRA, Ine., 1780 Monroe
N £ %xdx 35 poplar (slate liner) CC 4 Vix3x40%," mahogany (rail Ave., Rochester, NY 14618, NYRA will not
0 2 1%x®ex#4% mahogany DD 2 Dx3xdliy pqinr[m'llmﬂ hpal.u.t.e !m.thel'ulluwingmmpm i weill:
{pron) EE 4 IMx3xé0l liner) Century Billiards, 2081 Jericho Tpke. , E.
P 2 I!ﬁxﬁ%::ﬂﬁ poplar (frame) FF 6 %exbxdr {Fmthzrnm] Northport, NY 11731; Blatt Billiards, Hid
Q 4 1% x 2% x 2 mahogany (trim) GG 18 Wdha x W ebony (sight) Broadaay, Hur‘l!‘nrk.l'ﬁ' ILEI4%
Legs time, slide in the filler h}uck,‘hgt don't
glue it, and elamp the remaining two
E ACH LEG consists of four pmces sides (Photo 6). Miter, glue and nail
with mitered and splined ed the trim strips around the foot blocks.
assembled around a base block. p. Screw on the foot blocks (Photo 7) af-
crosscut and dado each leg piece. Cut  ter the assembly has dried. Then,
the spline groove in each mitered screwin the filler blocks,

3 Bore rail bolt holes through the liner
|slates come predrilled). Block ensures a
clean hole where the bit exits liner.

POPULAR MECHANICS » DECEMBER | 789

edge (Photo 4). Cut notches at the top
of each leg piece that receives an
apron (Photo 5). Rip and crosscut the
base blocks, foot and filler blocks for
the top of each leg assembly.

Glue and clamp two leg pieces at a

Rip and erosscut the aprons, Clamp
the aprons to the filler blocks and bore
the Y-in, holes into the filler blocks
for threaded fasteners (Photo 8). Re-
move aprons, and screw in the ¥-in.

threaded fasteners (Photo 9).
77
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& Cut mitered edges on the leg pleces.
Reset saw then cut groove on each mitered
edge for spline at comer joint.

T After glue has dried on leg assembly,
miter, glue and nall banding to foot block.
Then screw foot block onto leg,

% Notch twao leg pleces on every leg as-
sembly to recelve the apron. Scrap fence
and stop block make for accurate cuts.

8 Clamp apron to top of leg, in notch, and
bore boit holes using stop collar on drili bit.
Note filler block at top of leg.

Lt K i y
& Apply glue to mitered edges and spline
groove. ﬂlamp up two sides and base
bleck. Clamp up the other two sides.

¥ Screw in threaded fasteners for apron
baits. Drop of varnish lubricates fastener,
and when varnish dries, it locks it in place.

Base Assembly/Framework

EXT, BOLT together the legs

and aprons using fender and lock
washers (Photo 10). Rip and rabbet
the stepped apron trim. Crosscut the
trim for a snug it between the legs.
Glue and elamp a trimpiece to an
apron and bore pilot holes, Screw the
trim to the apron. Repeat the proce-
dure on the next trimpiece, attaching
it to the one already fastened to the
apron (Fhoto 11).

Next, rip and crosscut the poplar
for the slate frame. The frame rims
the base assembly and is spanned by a
pair of eross supports to add support

10 Bolt aprons to legs. Use fender washer
against wood and lock washer under bolt
head. Do not overtorque.

78

where the slate pieces butt together.
Fasten the outside frame members to
the aprons with countersunk serews.
Mark the locations of the cross sup-
rts on the frame and cut the notches
or the top band on the frames,

Glue and serew a plywood block to
the end of each eross support (Photo
12). Each cross support is comprized
of two parts, a beam and a top band.
Next, glue and screw the top band so
it overhangs the ends of the support
to fit into the notches in the frame.

Fit the eross support in place and
screw through the end block into the

11 Cut stepped apron trim for snug fit
between legs. Glue and screw trim to
apron. Cut and attach second trimplece.

apron (Photo 13). Rip and erosscut the
four poplar support bloeks and screw
these in place below the cross sup-
ports,

Place the slates on the table so the
overhang on each end matches and so
the overhang on the sides match.
Trace the locations of the side and cor-
ner pockets and the holes for the rail
bolts (Photo 14), Lift off the slates and
mark a line back % in. from each
traced line,

Next, cut on this line to allow extra
room around the pockets and so that
rail bolt heads are countersunk in the
frame when the table is assembled
(Photo 15).

12 Glue and serew end block to cross sup-
ports. Prebore countersunk screwholes
through biock where it attaches to apron.
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13 Notch top band of cross support into
slate frame, Top band lles under joint
where slates meet. Screw in end block.

14 Lay slates on frame and trace pocket
cutouts and rall bolt holes. Remove slates
and mark sethack cutting line.

15 Cut on setback line with sabre saw.

Setback allows extra space for pocket and
hardware that attaches here.

HE LEFTHAND corner of the
drawing on pages 76 and 77
shows the mﬁu&aemhly. At topis the
basie rail liner. Next is the liner and
cap, then comes the final assembly
with cushion and cloth. Begin by rip-
ping and rabbeting rail liner blanks.
Then rip and crosscut the rail caps.
Crosscut the rail liners and clamp
them in place with 5in. between them
at side pockets (Photo 16). Center the
end rails on the slate. Trace the rail
halt holes on the liners. Then, hare a
Yo-in.-dia. hole on each mark. On top
of each liner, centered on each hole,

JL:‘"M - -hé
16 Totrace rall bolt holes, clamp rail liners

to slates. Position liners for 5-in, space be-
tween ends at side pocket openings.

19 Tip tablesaw blade over to rip cushion
angles on rall liner. Cut the bottom angle
first, then cut the top angle.
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bore a 1-in.-dia., Y%-in.-deep hole,
Hammer a Teenut into each hole
(Photo 17).

(Glue and screw the rail cap to the
rail liner. Then cut a Y%-in.-deep
groove in the liner for the feather
strip that fastens the rail cloth.

At each rail end, mark for a %-in.-
dia. hole, 1% in. deep for the metal
studs (also called pocket ears) on each
leather pocket (Photo 18). Bore the
holes for the bolts that fasten into the
studs.

Next, rip the cushion angles on
each rail's edge (Photo 19). The top
and bottom angles are different. Cut
the compound angles at the rail ends

for the side pocket openings, Swing
the radial-arm saw to 14° and tip the
blade to 10°. Cut one liner with the rail
cap up and against the fence. Cut the
other liner with the rail eap down and
forward, Cut the corner pocket open-
ings with the saw arm set to 52°. Cut
from the groove's back edge to the
rail's front (Photo 20).

Cut the groove in the rail cap for the
blind apron. Rip, crosseut and rabbet
the blind apron and cut the decorative
groove on its face, Mark each rail cap
for three sights. Bore on the marks,
and glue in the sights. When the glue
has dried, sand the sights flush. Cut
the molding on the rail eap (Photo 21),

17 Hammer Teenuts Into holes bored in
rail liners. To lock down rails, thread bolts
from under slates into Teenuts.

20 Cutcompound angles on rall liner ends
using radial-arm saw. Readjust saw arm an-
gle to make side pocket cuts.

18 Bore holesinrall's end for pocket studs
that attach pocket to liners. Mahogany rail
cap is glued into rabbet In liner.

21 Clamp rall liner to bench top. Cut
shape on edge of rail cap. Ebany rail sights
have been glued in and sanded flush,

4



WOODWORKING GUIDE

Cushions

[SASSEMBLE the table—num-

bering the parts for reference as
you go—and sand smooth all mahoga-
ny parts using 120- and 220-grit sand-
paper. Apply several coats of a
durable varnish or polyurethane, rub-
bing out each layer of finish.

There's plenty you can do while
waiting for various coats of finish to
dry. Spread yellow glue on each rail's
top edge. Place a cushion’s canvas
face flush with each rail top. Tape the
cushions down so they overhang the
rail ends, spacing each piece of tape
about 1 in. apart (Photo 22). Cut off
the overhang, after glue has dried,
with a sharp knife lubricated with a
little water (Photo 23). Apply cushion
facings to the rail ends using contact
cement. Trim these flush with a knife
and relieve their sharp edges with
fine sandpaper mounted on a hand
sanding block (Photo 24),

Order a piece of cloth 57 % 101 in.
for the table and a piece 6 * 60 in. for
each rail and cover the side rails first.
To begin the rails, rip a batch of poplar
feather strips. Lay a feather strip in
its groove, mark it and crosscut it to
length.

Next, mark a pencil line across it
and the rail 8in. from the rail end. Re-
move the strip. Lay the rail so the

.
Z48 Glue cushion facings to ends of cush-
lons with contact cement, Trim off the ex-
cess with a knife, then sand it flush.

SR PR S

27 Support rail on padded surface. Wrap

cloth over feather strip, tuck under cushion
and drive staples on bottom of rail.

80

cushion faces away from you. Cover
the rail with cloth, face down, so the
overhang at each end matches and '
in. of eloth extends past the groove on
the cushion side.

Place the strip in its groove and
align the marks. Start at the rail's
center, and press the strip down to a
side pocket. Then, press the strip to-
ward the corner pocket, but stop 3 in.
from the end. Pull the cloth toward
the cushion 20 1 in. extends past the
strip.

Finish tapping the feather strip in
place with a hammer and a wood block
(Photo 25). With a knife, trim away
cloth on waste side of the strip (Photo

9

22 Spread glue on the rall liner edge and
back of rall cushion. Hold cushion in place
with masking tape while glue dries.

25 Make alignment marks on the strip
and rall liner/cap. Theén. tap in the feather

strip with a wood block and hammer.

28 At corner pockets, finish stapling cloth
over the rail by driving two staples, just be-
yond cushion facing, inte rall end.

26). Repeat the process on the end
rails.

Turn the rail over, and pull the
cloth firmly over the cushion. Start-
ing at the center, staple into the rail
bottom moving toward the ends (Pho-
to 27). Do not distort the cushion
shape. At the corner pockets, stretch
the cloth over the cushion facing and
drive two staples just beyond the fac-
ing (Photo 28). At the side pockets,
fold the eloth over and staple as
ghown. Trim excess cloth with a knife,
leaving ¥ in. beyond the staples (Pho-
to 29). Avoid denting the rail cap—
support the assembly in a small cradle
with a padded surface,

er's angled end. Use a sharp knife lubricat-
ed with water to ease the cut.

26 Trim off cloth that extends beyond
feather strip using a sharp knife. Trim on
cushion side [waste side | of strip.

ek —

Z9 Attheside pockets, fold cloth over rail
end and staple under rail. Trim cloth with
knife, leaving Ya In. beyond staples.

POPULAR MECHANICS ® DECEMBER | 589



Slate Installation

SSEMBLE THE base frame.

Check across its width and
length for level. If necessary, shim
under the legs to level it. Butt the
slates together on the frame and shim
them flush to each other along their
edges, if necessary. Screw them to
the frame (Photo 30). Fill blemishes in
the slate, serew holes and along joints
with plaster of Paris (Photo 31). Once
the plaster is dry, sand it smooth with
120-grit sandpaper. Dust off and wipe
the slate with a damp cloth. Apply
1Ve-in.-wide cloth strips to the pock-

ets with contact cement set ¥ in, be-

20 Use thin wood shims under slates to
bring them even along Joints and level.
Then screw slates into the frames.

23 staple cloth to the frame near comer
on table’s long side. Staple far corner on
same side. Repeat this on opposite side.

i
26 Turn the ralls over on poal table, slide

pocket studs into rail ends. Fasten pocket
to ralls with hexbolts and washers.
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low the playing surface (Photo 32).
Lay the cloth over the slate with
equal overhang all around. Drive a
Eair of staples 3 in. apart into the glate
iner, near a corner on the table's long
side (Photo 33). Pull the cloth tight
near the other corner on the same side
and staple it. Streteh the cloth tightly
across the table and repeat this on the
opposite long side. At an end rail,
drive staples into the liner 3 in. apart
moving from the center to the cor-
ners. Move to a long side and staple

outward from the center. Staple the
other two sides. At the pockets, cut a
series of slits within 1% in, of the slate
edge, radiating from the pocket's cen-

31 Spread plaster of Paris over joints and
scrape joints smooth with &-In. flat knife,
Fill the screwholes with plaster,

34 Make radius cuts at corner pockets.
Stop cuts 1% In. from slate edge. Pull each
triangle tight and staple to frame.

BT Position the ralls and thread bolts from
below. Straighten rails and tighten balts.
Use fender and lock washers.

ter (Photo 34). Pull each triangle tight
and staple it. When the stapling is
done, trim excess cloth under the
glate and cut open the rail bolt holes
by poking a razor knife through the
cloth (Photo 35).

Slip the pocket studs into the holes
bored in the rail ends. Then, bolt
through the rail bottom into the stud
{Photo 36). Place the rails on the table
and straighten them by sighting along
their edges with a straightedge. Bolt
the rails in place (Photo 37). Finally,
attach cleat blocks to the blind aprons'
backs, and screw through the cleats to
fasten the blind aprons to the slate
liner (Photo 38), m™

2Z Cut six small cloth strips and apply to
pockets with contact cement. Place strips
Va in. down from the playing surface.

35 Cut away cloth over holes for the rail
bolts. Completely remove the cloth to en-
sure maximum rail bolt adjustment.

3B Last step is to slide blind aprons in
place. Push tongue at apron's top Into
groove in underside of the rall cap.
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HOW IT WORKS

ELECTRIC
SERVICE
PANEL

BY MERLE HENKENIUS
PM lllustrations
by George Retseck

HE HEART OF every home's

I electrical system is its service

panel, yet few of us understand
how these devices work, how they
feed and protect the appliances we
count on to make our lives easier. To
many of us, that gray metal box on the
basement or garage wall harbors an
ominous mystery, and one, we are
told, that is better left alone.

While there is life-threatening volt-
age present in every service panel, it
flows in a precise, logical pattern. In
fact, a service panel islittle more than
a distribution box with built-in safety
features. It routes current from a

wer source and sends it through the

ousehold eircuitry.,

From transformer to panel
Before the power reaches your home,
a transformer, usually located on a
nearby power pole, reduces the high
voltage carried in service lines to
three electrical phases, each consist-
ing of roughly 120 valts.

Now, imagine that each phase has a
hot terminal to which we might fasten
circuit wires, and that midway be-
tween two of those phases is a neutral
terminal, If we tap only one terminal,
plus the neutral, we'll have a 120-volt,
single-phase system, If we tap two
terminals, plus the neutral, we'll have
a 240-volt, 2-phase system which iz
considered standard these days. The
gizes of the wires and the ratings of
the service panel components will
then dictate the amperage capacity
available to you; typieally 100, 150 or
200 amps,

All electrical pathways must com-

lete a circle in order to carry electric-
ity. In the case of 120-volt cirenitry,
the originating wire is designated hot
and the return wire is designated

SERVICE PANEL

GROUMND SERVICE CABLE

WIRE \”fm METER
WELITRAL

BUS BAE

ME UTR:"LL
TERMINALS

HOT BLIS

T~ E

BLIS BAR
TABS

BREAKER
TERMI-
NALS

JA0-VOLT
BREAKER

120-VOLT
BREAKER

neutral. Newer circuits will also con-
tain a bare ground wire that provides
an alternate pathway for any stray
surge of current, like that which oe-
curs in a short circuit.

Because two phases in the trans-
former are tapped for a 240-volt cir-
cuit, two hot wires are needed, along
with a neutral wire. Keep in mind that
a 240-volt system is not merely two
combined 120-volt cireuits, but two
120-volt cireuits that are out of phase
with each other.

Life in a service FII'IE'
At the top of the panel, the two hot
wires are connected to the two termi-

MAAIN
DISCOM-
MNECT

\WI‘C H

WHITE
NELITRAL
WIRE FOR
120'0LT
CIRCLLAT

GROUMND
WIRE FOR
[20-\OLT
CIRCLAT

BLACK
HOT WIRE
FOHi 120

WVOLT
CIRCLAT

WHITE
MNELITRAL
WIRE FOR
290-VOLT
CIRCLAT

BLACK HOT
WIRE FOOR
240 OLT

CIRCLAT

RED HOT
\WIRE FOR
240-w0LT
CIRCLIT

BREAKER
HOLD-
DOV

CLIF

RNCHROUT
PLLIGS FOR
ADDITICHAL
CERCLIT

|
'{1,' CABLES

{

nals of a main-disconnect switch. This
switeh is in turn fastened to two hot
bus bars. By turning the switch on,
the twao hot conductors extend the eir-
cuit into the bus bars and provide con-
necting points for the house cirenits,

In order to facilitate breakers, each
bus is equipped with tabs. These are
positioned alternately, in two vertical
rows, When counting down each row,
tabs 1, 3, 5 and s0 on are from one
phase and 2, 4, 6 and g0 on are from
the other. This configuration allows a
double, 240-volt breaker to tap both
phases at any position on the bus.

The neutral service wire is fastened
to a neutral bus bar that's bonded to

a8z
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the panel cabinet.
{(Bome panels also con-
tain a separate ground-
ing bus, which is
connected to the neu-
tral bus by means of a
jumper.) In most
cases, a single ground
wire extends between
the neutral bus and the
metal water pipes in-
side the home. ﬁ this
way, any ground-fault
current, from lightning
or short circuits for ex-
ample, would be bled
through the water ser-
vice pipe, leading to
the eity water main,
and would be diffused
in the soil outside the
home.

Grounding to earth
and to metal plumbing
pipes provides a critical measure of
safety. Although many older homes
do not have individually grounded cir-
cuits, a grounded panel is an absolute
must.

TRIF S\RATCH

CONTACT
POINTS

HOT BLS
TABS

How circuit breakers work
Breakers are automatic switches, de-
signed to sense dangerous, heat-pro-
ducing problems elsewhere in the
system. Each breaker is calibrated to
withstand a given passage of current
or amperage. The operating mecha-
nism of a cirenit breaker is a small
heating element connected to a mag-
netie strip. In a 20-amp breaker, for
example, the element produces an
amount of heat consistent with 20
amps of current. If more current
asses through the

CIRCUIT
BREAKER

MAGNETIC
STRIP

When too much heat Is generated by current overioad. sensor will trip magnet-
Ic strip artached to switch and contact points will open, shutting off current.

overload creates more heat than the
reduced portion of the strip can with-
stand, it burns through, interrupting
the flow of current.

The problem with a standard Edi-
son-base fuse is that it cannot with-
stand a temporary overload. Because
most electric motors require up to five
times more amperage to start than to
run, temporary overloads are com-
mon, even though they pose little di-
rect threat to a eirenit. To circumvent
this problem, fuse manufacturers of-
fer time-delay units which are de-
signed to withstand brief overloads,

A common time-delay fuse treats
short circuits and overloads separate-
ly. In these dual-element fuses, a fuse
strip will burn through instantly

HEAT-SENSING
LINIT

when a short circuit oc-
curs, but a separate,
spﬁng-lnaded filament
guards against over-
loads. One end of the
spring is anchored in
lead at the base of the
filament. In the event
of a prolonged over-
load, the lead melts, re-
leasing the spring and
opening the cireuit.

Connectionin
the panel
On the user's end, a

liances and lights will
join the two sides of the
cireuit through recep-
tacles and switches.
The panel connections,
however, must be
made individually. The
white neutral wires
from each circuit are fastened to a se-
ries of terminals on the neutral bus
bar. All circuit ground wires are also
connected to the neutral bus, unless
the panel contains a dedicated
grounding bus. Each circuit hot wire
15 fastened to the binding terminal of
its own breaker. The breaker is then

ressed over a copper tab on the hot

us bar.

When a 240-volt eircuit is installed,

a double breaker with a 240-volt rat-
ing is used. Each hot wire (one red,
one black) is fastened to a separate
terminal on the double breaker and
the breaker iz pressed over two adja-
cent bus bar tabs. In this way, the
double breaker taps both phases from
the transformer. The neutral and
ground wires are then

HOTAMIRE
LUG

HOT WARE

reaker, as happens o
Wit ahoet o ROV Er: EDISON-BASE FUSES
load, additional heat is puUss ysE
produced by the ele- o 4
ment and the breaker O ' & y
trips. ¥ fus —
How fuses work EE ,g,-! e
Older panels have
fuses instead of break- i G

TIME DELAY

fastened to the neutral
bus. If the panel con-
taing a separate
grounding bus, all eir-
cuit ground wires will
be connected toit.

As you ean see, the
design of a modern
service panel pro-
vides some protection

ers. The primary dif-
ference is that a fuse is

Fuses have Edison-base or cartridge shape. Both are avallable with single ele-
ment or double time-delay elements for temporary overloads.

against electrocution,
in that the neutral and
hot bus bars are posi-

not renewable.

An Edison-base fuse
is the oldest and sim-
plest type. Here, cur-
rent flows from a con-
tact point on its base,
through a narrow met-
al strip, and into its
brass threads. The
metal strip is narrowed
at one point. When an

FUSES

CARTRIDGE

tioned several inches
apart. Even so, its pri-
mary function is to pro-
tect the rest of the
system. With that in
mind, any work within
& panel should be done
with the main-discon-
nect switch in the oFF
position. P
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WOODWORKING
PROJECT
HOW TO
MAKE
WOOD
SPOONS

TEXT AND PHOTOS
BY ROSARIO CAPOTOSTO,
Contributing Editor

ANY WOODWORKERS are

content to build furniture in
their spare time and leave it at that.
They ignore projects such as carving
wood spoons, which not only sharpen
their woodworking skills, but also re-
sult in useful household items.

The nice thing about these amall
projects is that they require minimal
tools and materials. | used a carving
gouge, coping saw, rasp and an elec-
tric drill with sanding attachments
and a rotary file. You could get by
with a gouge, some sandpaper and a
rasp or even a stout pocket knife.

[ used maple and cherry for this set,
but birch will work, too. You might
also try carving a piece of firewood.
Species such as dogwood or apple
make good and durable spoons.

Patterns and shaping
Begin by sketching the outlines of
each piece in side and plan view on a
piece of heavy paper. Use our draw-
ing as a guide, Cut out the patterns
and set aside. Rip and crosscut the
blanks for each workpiece slightly
larger than the finished size.

Tack the side pattern of each spoon

3 After cutting the side profile, trace plan
view on spoon blank. Keep pattern tight
agalnst curve as you trace,

1 Make patterns using drawing as guide.
Then pin pattern on blanks and trace side
outline first using sharp pencil.

4 Hollow the spoon bowl using a fishtail
[shallow curve| gouge. Push gouge from
bowl’s rim to its center.

& Clamp spoon blank in vise and cut on
profile line with coping saw equipped with
coarse-cutting, 10-pt. blade.

:i‘\'l = | R

5 Smooth away carving marks with sand-
img drum in electric drill. Mowve drum over
bowl from front to back.
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to its blank and trace along it with a
sharp pencil (Photo 1). Then lay out
and bore the holes in the strainer
spoon. When this is done, clamp each
workpiece in a vise and cut along the
lines using a coping saw fitted with a
coarse 10-pt. blade (Photo 2).

Next, tack the plan-view pattern to
each workpiece and trace around it
{Photo 3). Then begin shaping the
spoon by elamping its blank in a vise,
and earving out the bowl with a
gouge. Pare down from the bow]'s rim
to its center (Photo 4). To remove
gouge marks, smooth the bowl using a
1Ve-1n, or 2-in. -dia. sanding druminan
electric éirill, U%E lﬂﬂiﬁﬁmen 220-

sandpaper. Keep the drum mov-
ﬁ?tfmnt to E.:uk (Photo 5).

ext, saw out the spoon’s plan-
view profile (Photo 6), and rough
shape its outside with a wood rasp.
Then, use the curved scrap pieces
from cutting the side profile to hold
the spoon in the vige, and smooth out
rasp marks with a sanding dise and
drum using 120-grit and 220-grit pa-
per (Photo7). Finish sand the spoon
with 220-grit paper worked by hand.

Shape the ladle’s bowl with a rotary
file (Photo 8). Move the file in an are,
right to left. Apply firm pressure to
counteract the file's tendency to climb
out of the bowl. Use lighter cuts as
you finish, then sand by hand with
120-grit and 220-grit paper. Saw out
the ladle’s profile, rasp it to shape and
dige gand it as you did with the spoon
(Photo 9). The ladle’s handle is curved
in sections and this prevents using
serap pieces to hold it in the vise, so
wrap foam or a rag around the handle,

The strainer is the simplest of all.
Just cut both profiles with the coping
saw, then round the edges with a rasp
and sandpaper. Finish the spoons by
rubbing In a couple coats of olive or
vegetable oil (Photo 10). P

K7 ¢

8 Use arotaryfile in electric drill to hollow
ladle bowl. Make arcing passes, moving file
right to left to counter file's spin.

-!— o P T
|II”2|..; s - .I. -
= +

& Cut spoon’s plan profile by sawing to-
ward blank’s center. Switch the blank end
for end in vise to finish cut.

.L Ak X
9 Aswith spoon, shape back of ladle with
sanding disc. Cushion ladle handle in vise
with foam or piece of cloth.

T Clamp spoon in vise with cutoffs as cush-
lons. Shape outside of bowl with sanding
disc and drum In electric drill.

10 Tofinishspoons, apply ollve or vegeta-
bile oll with soft cloth. Reapply oil when fin-
ish starts to wear.
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TOOL TEST

NEW BELT
SANDER

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO,
Contributing Editor

T]‘[E ELU MODEL 4024, 3 x 21-
in. belt sander is compaet, nicely
balanced and easy to handle. At 6.2
pounds, it's light enough to use with
one hand, an advantage in shaping
curved surfaces. My only complaint
about the sander is a minor one. The
front grip is a little too close to the
dust bag to make for comfortable two-
handed use (Photo 1),

By sliding a switch on the handle's
side, the zander's speed iz easily ad-
Justed from 475 to 1100 sfpm (surface
feet per minute). At top speed, with
an BO-grit belt, the sander hogs off
material, Slowed to 475 sfpm, the
same belt stays cool enough to remove
paint without pumming up. Belt
changing is a snap. Flip the lever on
the sander’s side to releaze roller ten-
sion (Photo 2).

The stand ($85) converts the Elu
into a bench-top stationary sander,
and is a handy accessory for shapin
small parts. It's easier to move amaﬁ
parts over the sander than vice versa
{Photos 3 and 4). The sanding frame
($42) is used on broad, level surfaces
to prevent gouging or to span two
edges (Photo 5).

The Elu Model 4024 is available at
Black & Decker tool dealers for about
$290. For more information, write to
Black & Decker, 10 North Park Dr.,
Hunt Valley, MD 21030. B

3 Unscrew front handle and bolt sander
to cast-aluminum stand to convert It to
benchtop sander. Table tilts to 45",

Elu's 3 = 21-in. belt sander can be converted [o stationary use with the stand and fence, right.
Sanding frame, foreground, keeps sander level to prevent gouging.

1 At 6.2 pounds, Elu s light enough to use
with one hand. Two-handed use is some-
what awkward due to dust bag position.

& Sander and stand can be tipped over
and clamped to bench. Sander table is re-
positioned to serve as tilting fence.

2 To change belts, lift lever on sander’s
side to retract front rofler and release ten-
sion on belt. Then slide belt off,

5 sanding frame keeps sander level to
prevent gouging on broad surfaces or
spans two edges, as with drawer top.
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NEW EQUIPMENT

SNOW
MACHINES

BY STEVEN WILLSON,
Home and Shop Editor

OME FOLES try to make the

best out of cold, snowy weather,
They ski, skate, play hockey, build
snowmen and snow women and basi-
eally carry on as if winter was a won-
derful time. Even if you share these
enthusiasms you probably don't pur-
sue them in your driveway, where a
foot of snow can keep you home no
matter what your plans.

Here are two new machines that
can take much of the drudgery out of
snow removal. One's a big gas-

owered model with a track drive.
other is a smaller electric unit.

Gas Power

Simplicity's 870 ST snowthrower is a
big, rugged machine. It weighs in at
284 pounds and stands 37 in. high to
the top of the handle. The 2-stage ma-
chine is driven by an 8-hp Tecumseh
engine and cuts a 28-in.-wide path.
But big is not always better. This ma-
chine boasts several notable features
besides its size. The first is its distine-
tive triangular track drive, Generally
speaking, a track design is preferred
for slippery, steep or uneven terrain
because of the added grip provided by
the tracks. The tracks also tend to
guide the machine in a straight path,
thus requiring little steering ngﬂ.
Simplicity improved on the basic 2-
gsprocket track design by adding a
third—which is the drive gprocket
—Jocated higher on the machine. This
ition exposes the drive sprocket to
ess dirt and moisture. It also pro-
longs the track life because it turns
only 130° around each sprocket in-

stead of the normal 180°,
Another notable feature is some-
thing the manufacturer calls its Pow-
er Boost System. This senses snow

depth and density and changes the |

rpm of the second-stage impeller to
accommodate heavier loads. The unit
has five forward and two reverse
speeds for different snow conditions.
It costs $1529; an optional electric-
start kit costs $127. The same ma-
chine with wheel drive, model 8705,
costs $1399, Contact Simplicity Man-
ufacturing, Inc., 500 North Spring
St., Port Washington, W1 53704,
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Track-driven blower was designed for rough, uneven terrain. Auger can be adjusted to three
different heights—depending on surface conditlons—by simply stepping on lift pedal.

Electric Power

You may not want to remove snow from your 2-mile-long
driveway with this machine, but for smaller driveways and
sidewalk work, Toro’s new Power Curve 1800 may be just
what you need. It has several interesting features, the pri-
mary one being that it's electric powered. You don't have
to worry about hard winter starts or other maintenance
problems that ean plague gas-powered equipment. And
the machine is lightweight, just 24 pounds—so opera-
tion and storage are more convenient,

The 1800 cuts an 18-in. path, up to 10 in. deep, and
the manufacturer elaims it can throw snow up to 30 ft.
away. The distinetive rotor on the front of the ma-
chine is made of high-impact plastic and its curved
shape is supposed to not only throw snow better, but
also create a self-propelling action that drives the
machine forward. A convenient discharge chute di-
rection erank is located on the handle brace
s you can change the path of the blow-
ing snow while you are operating
the machine.

The 1800 sells for $299 at Toro
dealers. A similar, though smaller
machine, the Toro Power
Curve 1200 is available for
$229. For more information
and details about these
snowthrowers, contact The
Toro Co., Home Improvement
Div., 5300 Shoreline Blvd.
Mound, MN 55364. ™
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NEW PRODUCTS

HOUSEHOLD HELP

Twelve home appliances that make life easier.

BY ROY BERENDSOHN, Assistant Home and Shop Editor

Long-Range Range
You can position the cooktop [above) or
range [right] practically anywhere, because
both can exhaust cooking fumes farther than
previous models. Both units feature a dowrn-
draft venting system with powerful blowers
that can exhaust fumes about 50 ft. to an out-
side wall, Each comes with a grill, and you
can choose from among four plug-in car-
tridges (which cost extra) to complement or
replace the grill. Both models shown have a
black glass top and salld E elements.
The cooktop costs about $700-5750 and
the range about $1650-51800 [cartridge In-
cluded) at appliance dealers. For more infor-
mation, write Jenn-Alr Co., 3035 Shadeland,
Indlanapolis, IN 46226-0901.

Water Wick

Sears’ new humidifier replaces belts and
water wheels with a removable wicking
system for quiet operation. The system Is
treated to reduce odor-causing bacteria.
Honeycomb construction retains the
minerals suspended in the water to re-
duce mineral dust residue that can accu-
mulate on furnishings near the
humidifier. A dry-out feature eliminates
having to empty the tank before refill-
Ing. and an indicator light signals when
the UL listed unit Is nearing empty. It's
sold in four sizes: 8, 10, 12 and 14 gallons.
Prices are 589, 5107, 5127 and 5159,
Write Sears, Dept. 703 PM, BSC 40-16,
Sears Tower, Chicago, IL 60684,

Cordless Wonder

Eureka's |2-volt Freedom Is the firse
full-sized cordiess vacuum cleaner on
the market. Fully charged, the 14-
pound upright runs 30 minutes on a
lead-acid battery and recharges
overnight (about 4 or 5 hours), it

features a low profile, 4-in.-high
head for cleaning under
couches and it has a 3-pasl-
tion handle and head-
light. It sells for about
5300 at appliance retail-
ers. For more informa-
tion on the Freedom
cordless wvacuum
cleaner, write The
Eureka Co., A Divi-
slen of Union
Electric Corp.,
Bioomington, IL
&1701-6902.

Cleanup Crew

For more thorough cleaning, Black & Deck-
&r's car vacuum has a detachable front beat-
er brush assembly, powered by a separate
motor. The beater brush digs out dirt while
the vacuum has extra power to pull it away.
Accessories are available to enable it to clean
crevices, upholstery and instrument panels,
it also has bulit-in cord storage for when the
vacuum is not in use. The UL approved Car
Vac plugs into your car’s 12-volt cigaret
lighter, comes with a 2-year home-use war-
ranty, and costs about 539 at department
and discount stores. For more information,
‘write to Black & Decicer, U.S. Power Tools
Group, 10 N. Park Dr,, Box 798, Hunt Valley,
MD 21030-0748.
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L-Shaped Air

The clever L-shaped chassis of this alr condi-
tioner places the compressor outside, below
the window sill. This ylelds quleter cooling
and allows the vent panel to take up just 6.5
In. of window space height. It's sold at appli-
ance dealers In £000- and B000-BTU sizes,
5489 and 5599, respectively. For more infor-
mation, contact Panasonic Co., Consumer Af-
fairs Dept.. 1 Panasonic Way. Secaucus, NJ
07094,

Slide Out, Pop Up

You can reduce the clutter on your kitch-

en counter with this 4-slice, silde-away
toaster, It fits into the wall cavity
standard-spaced |16 In. on center) studs. It
features a slide-out crumb tray and a safety
disconnect switch that prevents the toaster
from being activated inside the wall cavity.
Each 2-slice side of the toaster has lis own
knob-controlled browning setting. The
Model TO-1000 Is UL approved and costs
about 5190 at kitchen and bath outlets and
appliance dealers. For more Information,
contact Iron-A-Way, 220 W. Jackson, Mor-
ton, IL 61550,

Hot And Cold

Advanced electronics characterize this re-
frigerator and cooktop. You can change the
temperature on the 25-cu.-ft. refrigerator
(top) by simply pressing a touch-control pan-
el on liz door. It also has a setting lor quick-
freezing large amounts of food and
audible/visual signals to alert you to mechan-
ical malfunctions or If a door is left open. The
smooth, black glass cooktop (above) fea-
tures a quick-heating 8-In. quartz-halogen
heating element. The other three elements
are elecirical resistance colls. The refrigera-
tor costs about 51900-52100 and the cook-
top $600-5800 at Amana dealers. For more
infarmation on this refrigerator and elec-
tronic cooktop, write Amana Refrigeration,
Inc., Amana, 1A 52204,

Wide Range

Modern Maild introduces the industry’s first
gas downdraft range. It features a generous
3.7-cu.-t. self-cleaning oven and a full-width
storage drawer below. The built-in exhaust
blower is designed to male the unit easler to
Install without sacrificing oven space. The
range ks offered in all black with chrome trim
and you can choose among four plug-in car-
triciges [rotisserie, grill, griddie and gas burn-
er). It costs about 51000 at Modern Maid
Appliance déalers.

For more Information, write Modern Mald
Co.. 403 N. Main 5, Topton, PA 19562-1499.

Hands-Off Can Opener

Set Black & Decker’s cordless electric opener
on a can and switch It on. Its power punch
automatically punctures the lid. The opener
then slices its way around the lid. When It's
finished opening the can, it shuts itself off,
Lift it off the can and the opener's magnet
pulls off the lid. Just slide the opener back
Into its base, which plugs into a wall outlet.
The Handyopener costs about 530 at hard-
wire stores and homecenters. Write Black &
Decker, U.5. Household Products Group, &
Armstrong Rd., Shelton, CT 06484.

Hot Dish

Designed to focus heat like a satellite dish
focuses TV signals, this parabolic-shaped
1000-watt heater costs a third less to operate
than forced-air heaters, according to folks at
Presto. Its top-mounted thermostat control
permits a wide range of settings. Other fea-
tures include an automatic shutolf switch
and loud buzzer if the unit tips over. The UL
listed Heat Dish costs about $860 at hardware
and department stores. For more Informa-
tion, write to Presto, Box 1212, Eau Claire,
Wi54702-1212. ™

J
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%nobject d
and accelerate,

Torque? You'll be lucky if Dodge Cummins Turbo Diesel gets the best mile-
it doesn’t pull you into next week age of any diesel pickup: And, it accelerates fastest
when you put it in gear. and handles high altitudes best:

Cummins turbo diesels. We We don't have to tell you what to do with all

build Dodge Ram pickups around them. 59liters  this power. But please be careful when crossing a
of fury that crank out 400 Ib-ft of torque.Which, state line, particularly if you're leaving a [PT™%
by the way, kicks tailgate on all other diesel pickups. ~ small state. Make sure you're not taking | 7</

With that kind of muscle you'd figure you'd most of it with you by mistake. Dﬁﬁ
have to pay a hefty tab at the pumps. Not true. The The tough new spirit of Dodge.

* These autlandivh claims are based on independent acoeleration sextx (with egual
Inaets) amd dvmamometer fued eficiency tert of an 89 Dodge D250 vermuy
romparatdy egnpped W Chevy COH0 ang 58 Foed F20 (wdomt aum

prenard e a8, Bkl wp for rpfen: Niee magmiiving gl

Dodpe Cummins Terbo Diesel
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THE BETTER HOME

How To Repa

FROZEN PIPES

BY MERLE HENKENIUS; PM lllustrations by George Retseck

INTER IS the season of
w&nzen pipes. While there
are a few things you can do

. to keep pipes from freezing, once a
freeze occurs, you'll need to fix it im-
mediately to avoid water damage.

Most freezes occur in crawl s
in floors cantilevered over the founda-
tion or areas where cold air enters
through cracks in walls, roof or foun-
dation. The room temperature is of-
ten well above freezing, but exposure
to a thin stream of cold air is all that's
required to freeze a pipe.

When freezes occur within interior
walls, look to the upper reaches of
your home for an air |e F ak. It's quite
common, for example, for an entire
bath group to freeze when cold air is
driven down a flue or chimney chase,
especially when the chase is framed in
wood instead of built with masonry.
Be sure to check the flashing at the ,
top of the chimney chase for aleak.
Caulk gaps in flashing or nail it
down if it's loose.

If a freeze occurs within a
plumhmiwall that joins an exterior
wall, look for a poorly nailed lap in
\rertieal siding. Also, check for a bro-
ken putty seal around gas pipes or air-
conditioning lines that pass through
the exterior wall.

Insulation is the best prevention.
Spaces between sills and block walls
should be packed with batt insulation.
Pipes in a crawl space or cantilevered
floor joists should be insulated, too.
Foundation eracks should be pointed
with mortar or caulked.

Contrary to popular belief, hot wa-
ter pipes will freeze. All things being

ql ual, hot water pipes freeze before
cold water pipes. A likely reason for
this seemingly illogical occurrence is
that heated water contains fewer dis-
solved mineral salts. These salts are
cooked out and remain as seale in
heaters and boilers. Just as salt added
to water produces a higher boiling
temperature and lower ing tem-
perature, salt removed has the re-
verse effect. When temperatures are
at the freezing margin, the hot side
w.‘:ll fI'E'EZE while the cold side may

POPULAR MECHANICS # CECEMBER 1989

Wmmirﬂdﬁlpﬂnﬂlm“lﬂmm ﬂ'ﬂpl-ﬂ.lfﬂlllhw.th!ﬂlll
eazy: Just heat the frozen section with a heat gun or soldering torch.

not. The lesson hHFf" is that both cold
nnfl hot water p]ik’tu should be insulat-
ed in questionable areas,

Another common freeze point is the
drainage chamber of a frost-proof sill-
cock. These outside faucets rupture in
cold weather when hoses are left at-
tached and air lock vents the wa-
ter in them from draining. Their
water flow is stopped ah of their
drainage chamber, so a leak won't be
detected until the sillcock is used in

the spring.

Making irs

Begin by shutting off the water sup-

Ely at the meter or where it enters the
ouse from the well. Then open all

faucets.

Togetata ruptured plpe, :,r{:-u ma_',r

need to cut away some drywall or
plaster. But make any holes as small
as possible to minimize repair work
later.
Next, thaw the frozen p'ij:e with a
heat gun or torch, If using the latter,
t a doubled-up piece of sheetmetal
Euhlnd the pipe to pre'.rent burning
adjacent framing members. Keep a
ﬁmexhngumherﬁmndy just in case.
The repair approach you'll take will
depend on the type of piping material
have. Splits in copper piping are
i‘;ggter removed (Fig. 1) and a new
?;?ﬁﬂa of copper pipe spliced in place |
ig. 2).
reezes in steel piping (commonly
called iron piping) occur along the
pipe’s rolled seam. Quite often, if you

can get at the seam, you'll be able to
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tap it closed with a ball-peen hammer
and install a repair clamp over the
split (Fig. 3). Of course, removing the
split section (Fig. 4) and replacing it
with a threaded union and new length
of pipe is a better alternative (Figs. 5
and 6),
As plastic water pipes will nearly
always split with a freeze, you'll have
| tocut out the damaged section (Fig. 7)

L. S=ien B
THE BETTER HOME

and replace it. In most cases, you'll
simply splice a new section in place us-
ing solvent-cement couplings. All
you'll need is a tubing cutter or hack-
saw, couplings, cement and a stub of

pipe.

If the split is small, however, you
may be able to cut out only an inch or
80 and join the two ends with a push-
fit plastic coupling. Lubricate the pipe

with dishwashing detergent, push on |
the fitting and tighten (Fig. 8). Its O- |
ring seals are virtually leak-proof.

Frozen frost-proof sillcocks are
better replaced with models having
built-in vacuum breakers. They're
called freeze-proof sillcocks. (For
more information on this project, see
our st.urf “How To Install A Freeze-
Proof Si

leock,” page 87, Sept.'89. )

1 Cut out ruptured section of copper pipe
using tublng cutter. Make the cuts at least

V2 In. from the split.

2 Apply flux to new section of plpe and In-
stall with sweat couplings. Hold solder
above and heat from below.

B Steel pipe often ruptures along its seam.
Often you can tap seam shut with ball-peen
hammer, then install repair clamp.

#§ Cut iron pipe with hacksaw a few inches
beyond split. Use wrench to unthread dam-
aged pipe from nearest fitting.

8 Cut threads on end of remalning pipe
with a die. Hold plpe securely with pipe
wrench while cutting new threads.

& Cut, thread and Install new replacement
plpe. Join pipe ends with plpe joint com-

i '

if |H

7 Cut out ruptured plastic plpe with tub-
ing cutter. Make sure to remove all dam-
age. 5plits can be hard to detect.

8 Joinnew plpe to existing pipe with cou-

plings and cement. Or, for small splits, use
push-fit coupling |above).

9 Cover plpes exposed to cold alr with
foam-rubber insulation, split to wrap over
plpe. Tape insulation every 12 in.

92
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' Relief Valve Piping

| drain about 4 ft. from the heater.

[T 0 L SR
THE BETTER HOME

Homeowners Clinic

BY NORMAN BECKER, P.E., Contributing Editor

My home's water heater is in the
basement just several feet from my
library. If the heater's relief valve
lets go, many books, along with fur-
niture, would be damaged or de-
stroyed by the hot water. A pma
runs from the relief valve down the
putside of the heater and ends about
4in. above the floor. There is a floor

Is there a recommended (and
easy) way to modify this system so
the hot water could be contained,
piped outside or piped down the
drain? Any suggestions for contain- |
ing an overflow should one oceur?

ROY C. DAW
CHUGIAK, AK

Discharge from the relief valve in-
dicates a problem such as excessive-
ly high temperature, pressure
inside the water heater, or even a
faulty relief valve. Regardless of the
cause, it's important that you know
it exists, so you can correct il. If you
piped the discharge directly intoa
drain or outside, you wouldn’t
know when a problem occurred.

the changes and repair all models
by every manufacturer. Often re-
pairs are best made by a specialist.

I suggest, therefore, that you con-
tact the Trane dealer in Cincinnati |
and explain your problem. The
dealer may know wﬂ:r the problem
is or refer you to a Trane service
technician in your area.

The problem may be a faulty
thermistor (a temperature-sensitive
registor). If the heat pump isn't de-
frosting, then the thermistors ma
not be sensing the temperature dif-
ference between the evaporator coil
and the outside air. There is usually
a series of thermistors which are
tuned to each other, all of which |
may need to be replaced. |

Two-Zone Banging
Our raised ranch is heated with hot-
water baseboard radiators. We re- |
cent] had a new gas-fired boiler
talled and switched from singleto |
twu -zone heat;ng With both zone
valves working, fet banging
sounds in varmuﬂ places in the |
house. I ran the system on the down-

When there is a problem, water
will not flow continuously from the
relief valve like a faucet. It flows in

| spurts, because as hot water is re-

leased from the tank, cold water en-
ters, lowering the temperature and
pressure in the tank.

One solution is to put a pan under
the dischar, dg ipe. Normally, the
pan will be ffjuu ﬁnd Mr init,
you'll know there s

If you're mncermm pan will fill

. and overflow, you can run a drain
| line from the pan to the floor drain.

Install the drain line about % in.
above the pan's bottom. If you don't

. want the drain line to run on

. the

5 el
r, because il's a tripping
¥ mi'yuu don't want to chip out

" the floor to conceal it, then install a
. small pump in the pan, similar to an
| air-conditioner condensate pump.

Run a discharge tube from the pump
to any convenient drain or to the out-
side. Even after the pump has
drained the pan, the residual water

' leftwill indicate there's a problem.

Of greater concern is whether an

older waifr heater leaks. Waler .'l-eab
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ers generally last from seven to 10
years, but can last 20 years. If your
water heafer is that are you might
consider setting it on a collecting
pan. This will solve the problem of
containing water discharged from
the relief valve. Inspect the pan peri-
odically and drain it as discussed.

Heat Pump Problem

After eight trouble-free years, my
Trane heat pump suddenly stopped
defrosting. I've had two different
technicians check it out only to have
them tell me that it's okay. I'm cur-
rently defrosting it manually by dis-

To contain lealcage from water heater’s rellef vaive,
place the entire heater on an auxdilary catch pan or
direct leakage into smaller pan under relief vaive.

PA ALLLISTRATION

stairs valve alone and then on the

upstairs valve alone. In each case,

there was no banging in the pipes.
ROBERT SABO
WHARTON, NJ

The problem may be caused by a zone
valve closing while the circulating |
pump is still operating. Depending
on how your heating system is wired,
the thermostat for one zone may be
calling for heat when the thermostat
in the other zone is satisfied, and the
valve for that zone has closed. The

| circulating pm:fem_y still be pulling

connecting one of the thermistor

wires for 3 minutes every so often.

BURKE BRUSH,P.E. |

HARRISON, OH

Obviously your p is not okay.
Tmhnuingy gemma 8o complex

| West 57th St., New York,

that it's increasingly difficult for

many fechmr:mm to stay aﬁreaat of

water through the system. When that
water, moving at 4 gallons per min-
ute, hits the closed valve, it could
make the rattling noise. If the zone
valves cannot be repaired, you may

P

hauve to replace them.

DO YOU HAVE A HOME-MAINTENANCE
OR REPAIR PR'I}BLEH"
Just ask Normaon abow! it Srnd ur question fo
Homeowners® Clinic, Py EJ h:‘mlﬂ 224
he red indi Mjwy m of |

canacl be answered indiu g of gen-
tml murul will be discussed in the column. For
irand mnmm help anH‘l
b uide, §2.45 pos 3:: Send you

derfs) to Popular Mechanics, 1014, Rudm(.'lb'
Siation, Neiw York, NY 10101.
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Adjust By Wire

RN
THE BETTER HOME

Appliance Clinic

BY STEVE TOTH, Contributing Editor

Our Frigidaire Elite Electri-Clean |

wall oven model REG74BC*0, serial

No. 51CL0O485 seems to be hotter |

than the dial setting. I can't find how
its thermostat is adjusted. Can it be
. adjusted or must it be replaced?

[ JOSEPH ROBBINS
CLARESVILLE, GA

Youroven's thermostat is adjustable. |

. To make the adjustment tool

ur-

| self, take a piece of steel wire, /55 tn. |
| dia., or a piece of heavy clothes hang-
er wire and bend it as shown in the |

drawing.

Place a mercury oven thermometer
on the center rack and turn the dial to
400° F. After letting the oven warm
up, check the thermometer for the ac-
tual temperature. Note how many de-

grees there is between the settingand |

actual temperature.

Leave the oven set at 400° F but dis- .
connect the power. Pull the oven knob

off its stem. Push the adjustment tool

into the hole in the thermostat hous- |
ing. Keep the tool in the hole, and re- |

place the thermostat knob. Slowly
rotate the knob until the end of the
rod enters a slot on the adjustment
insert at the base of the shaft.
Holding the tool firmly, turn the
knob counterclockwise if the oven
temperature was over the dial set-
| ting,and clockwise if it was below the
setting. Either way, move the knob
| the number of degrees which the
thermometer indicated that the dial
setting was in error. Recheck the oven
temperature. If the discrepancy per-
| sists, replace the thermostat.

" Timer Or What?

I have a Maytag LDE 412 Auto Dry

. Control electrie dryer. I have a g]ul:»

lem with the auto dry, regular fabric

i eyele. There are times when the dryer

runs too long and has to be shut off

manually, The Maytag dealer told me

the problem is the timer motor ($50).

Is the dealer right, or could some-
thing else be wrong?

BOBBY ESCHETE

THIBIDAUX, LA

. First, disconnect the exhaust vent
| from the back of the dryer. Turn the

. dryer on with a load of clothes for 20

o4

Adjust oven's thermostat
with tool made from bent
wire or coat hanger.,
Remove knob and pok
tool’s short end through
hole into adjustment insert.

to 30 minutes. If the dial advances to
the OFF position, there's a good
chance the timer motor is okay.

Nui.!m the tiﬂt} diuf to th? uum&
matic dry, regular fabric cycle an
start the dryer. If the dial advances
through the cycle and the dryer shuts
off by itself, the problem may be a lint
buildup in the exhaust vent. This re-
stricts the airflow through the dryer.
In turn, this interferes with the tem-
perature umin%mhaniam in the
automatic cycle that applies power to
the timer and shuts it off.

If the dial doesn’t move, or if it
moves then stops, I suspect the prob-
lem is with the timer mechanism and
not the timer motor. Mechanically,
something inside the timer mecha-
nism is preventing it from moving
and you ll need to replace it. It's part
No. 3-5448.

Radio Interference

We have a Kenmore Electric Range
model No. T3316Y /103988787, serial
No. BJ19837. I've noticed when using
the oven, that the oven-indicator light
seems to cause interference on a radio
I keep in the kitchen. The radio inter-
ference continues as long as the light
is flickering. It stops when the light
shuts off. ALVINGRAF

MEDINA, ND

I suspect that the oven’s thermostat is
making and breaking contact a little
too rapidly. With the contacts closed,
the oven goes on and closes a circuit to
the indicator light. When the oven
reaches temperature, the contacts,
which are welded to a flat metal
spring, open. The space between the
contacts may be only the thickness of
a hair even thuugfr they should be
farther :

A weak contact spr:'nﬁ is causing
the contacts to flutter. This vibration
produces a radio frequency which is
generated back through the range to

the outlet that the radio is plugged '

into, causing the static.

Replacing the thermostat would be
one solution to the problem. A less ex-
pensive solution would be to move the
radio to another outlet, one that is not
on the same circuit as the range. Or if
your radio has a universal polarity
plug (both of its prongs the same size)
remove the plug from the outlet, turn
it 180° and plug it back into the out-
let. If neither of these steps help, re-
place the oven's thermostat. L

jl.] E&USEA?E ANA];!P"I.&IAHEE PROBLEM?
st feve about i, ton, along
with the model and serial nnmmhrrwww
Clinie, Popular Mechanics, 284 West 57th 8t.,

Lo, Wik e chngpt
8 ; interest
will be discussed in the column.
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No more missing magazines
or messy shelves!

Keep your Popular Mechanics' magazines neatly
sorted by year with these sturdy, attractive, red-
lacquered file boxes. They'll keep your magazines
organized and your bookshelves looking clean.
Each box stands alone and holds 12 issues. Line
them up on your bookshelf and you've created a
valuable reference library of Popular Mechanics’
magazines. With each order, you also receive FREE
self-adhesive decals for the years 1975 to 1990.
Just peel and place the appropriate year on your
file box.

1 file box: $2.95
2 file boxes: $2.75 each
3 or more boxes: $2.50 each

X

\l‘*\“ i#_“:‘ -

- ':‘;.,.1- B ]
b

et ~ Indexes from 1975 to 1988!

—- Searching for a particular Popular Mechanics’ article?
Let our yearly indexes make it easier to find. Every
article published in the magazine is referenced
here—automotive, home and shop, photography, out-
== doors, science, electronics, boating and more.
it Thousands of entries cross-referenced.

All years available from 1975 on, plus 1973. Price

for each index is $2.95. Order by vear.

To order your file boxes and/or indexes, send a check or money order
payable to Popular Mechanics and mail to:

Popular Mechanics, Dept. P, Box 1014, Radio City Station, New York, N.Y. 10101.

Popular Mechanics is a publication of Hearst Magazines, a Division of The Hearst Corporation
©1987 The Hearst Corporation. All rights reserved.




MAKE YOUR OWN FURNITURE,
WITH HELP FROM p
Macharacs

ns Imagine yourself swaying gently in a new
hammock or relaxing with a cool drink in a
shaded chaise lounge. Now, put yourself in this
picture with PVC Furniture Plans from Popular
Mechanics. For an unbeatably low price of
$19.95, we'll send you eight terrific plans:

¢ patio table and chairs
¢ hammock

* sling chair

* gtagere

* gasy chair

* sofa

* chaise lounge

* patio glider

Only

$1 9 gussshinplng

Your packet will contain a complete set of instructions for each plan, a 12-page "Tips
and Techniques'" booklet and hints for making comfortable cushions for your PVC
furniture.

Why PVC? Not only is it super durable, lightweight and readily available, it's one of
the easiest materials to work with. Just cut it with a hacksaw and fasten with PVC
adhesive. Painted to a rich glossy shine or left unpainted, your finished piece will look
as though a master craftsman created it, even if you've never built furniture before.

To order your PVC Furniture Plans packet containing 8 plans, please send a check
or money order for $21.45 (includes $1.50 for shipping and handling) to:

Popular Mechanics PVC Plans
Box 1014

Radio City Station

New York, New York 10101

Please allow 3 to 4 weeks for delivery.

Popular Mechanics is a publication of Hearst Magazines, a Division of The Hearst Corporation
£ 1987 The Hearst Corporation. All rights reserved.



One of the most captivating import car crops on record.
BY RICH TAYLOR, Contributing Editor

EN YEARS AGO, who would have believed that Tovota and Nissan

wotld be poing head-to-head with Mercedes-Benz amnd BMW for

*Best Sedan In The World” honors? O that Mazda would ereate one

ol the hottest new maodels by copying a 25-year-olid Lotus? Or that
Chevrolet would be selling a tiny, high-performance sports coupe made inJa-
pan? Probably not many, But that's precisely the situation we face as the
world’s car manufacturers head into the "90s.

Not long apo, Jupanese companies sold only economy cars. Ameriean com-
panies offered primarily middle-class cars, and the Europeans built nearly all
the luxury and sports cars. Not anymore. In the "90s, European, American
and Jupanese companies will wrangle over every point of market share in ev-
ery calegory of automobile.

1990's All-New Models
Une of the most significant new Japanese cars is the Geo Storm, available at
Chevrolet dealers. The Storm is a curvaceous Lsuzu-built sports coupe with a

P FHOTO §Y JOHN LAMM, AACKGROUBND BY GEEGDIFY T NAASE TIN SLUIRERS TOCK

GEO STORM GSi




IMPTRT

hjgh-ﬂutc.fmt, small-displacement en-

$'00

gine and front-wheel drive. In con-
cept, it's the very n%pnmte of
Chevrolet’s traditional V8 Camaro
and Corvette, At around $10,000, it's
also one of the best performance bar-
gains on the road—almost precisely
the same size, price and sizzle as Hon-
da’s best-zelling CRX Si.

The hot-rod Storm GSi is the model
to have. It delivers 0-60 under § sec-
onds and a top speed over 120 mph
thanks to 125 hp from a 1.6-liter Four
with 16 valves and double-overhead
cams. It also comes with a raft of com-
fort, convenience and performance
items, and still won’t strain your
pocketbook.

The Storm GSi is not exactly “pret-
ty,” but it does have a sprightly,
outhful look that's quite appealing
=}he interior is very cleverly 1nteg'rat.-
ed, with exeellent ergonomies. The
car is a ball to drive, with gentle un-
dersteer and a power peak at 6800
rpm that virtually demands you keep
it constantly on the boil. In many

P PHOTOS BY AOHM LANM

ACURA

Integra is all new for 1990. En-
gine is now a 1.8-liter, 16-valve
Four. Suspension all-indepen-
dent double wishbones. ABS
brakes available. Styling is
{uller, more rounded. Lagend
Sedan and Coupe are basically
carryover models, save for mi-
nor cosmetic changes.

ALFA ROMEO

Alfa Milano sedans have been
discontinued in favor of the all-
new 3.0-liter 164 sedan now
planned for introduction in
spring, 1990. Spider models
remain unchanged since Dustin
Hotiman was a boy.

ASTON MARTIN

The Aston Martin line has been
revised. The new Virage
Coupe, a 200-mph exotic pow-
ered by a 32-valve, 5.4-liter VB,
will be launched al the Detrait
Ao Show, It's already sokd out in
Europe through 1993, The all-new
Volante convertible and La-
gonda sedan will be "91 models.

AUDI

80/90: Only minor changes
across the line. Velour uphol-
stery now standard, leather an
option. New 4-cylinder head for
2.3-liter S-cylinder. 100/200:
Has driver's-side airbag, height-

THE CHANGES
INSHORTHAND

adjustable driver's seal, au-
tomatic transmission only,
standard leather seats in 200.
Coupe Quattro: All-new per-
formance car has 135-mph lop
speed from 164-hp S-cylinder,
ABS, 4-wheel drive and a
$30,000 sticker. V8: Big sedan
is Audi's first $50,000+ luxury
entry, essantially a 200 with re-
vised styling, 247-hp 3.6-liter.

BENTLEY

All models have new driver's-
side airbag, computerized auto-
matic ride control. Turbo R is
155-mph sports sedan with tur-
bocharged 6.7-liler V8,

BMW

New B50i sports model will re-
place 635CSi, features 5.0-liler
V12, 6-speed manual gearbox,
compulerized suspension, price
tag approaching six figuras; will
ba hare naxt spring. New M5
version ol 5-serias sedan boasts
315 hp from 3.6-liter B-cylinder.
All models come with driver's-
side airbag. Computerized
traction cantrol is standard on
T50iL, optional on 535i and
7351. The 535i has upgraded in-
terior trim, leather and wood.

CHEVROLET
Geo Storm is Chevrolel's all-

new sports coupa, built by Isuzu

in Japan. GSI version delivers
up to 130 hp from a 16-valve,
1.6-iter Four. Inexpensive 2+2
compeles with CRX, Eclipsa,
etc. Geo Metro and Prizm
sedans receive only minor
changes. Geo Spectrum has

been dropped.

CHRYSLER

Mew this year are Eagle Talon
versions of Mitsubishi Eclipse/
Plymouth Laser, with emphasis
on the 4wd Talon TSI, Turbo
Colt dropped in favor of normal-
ly aspirated 16-valve, 1.6-liter
Four. Minor trim changes on
existing modals, including the
TC by Maserati.

DAIHATSU
Charade SE and SX are only
models in 1990 lineup.

FERRARI

Mid-engined cars have 3.4-liter
VB8, are now called 348 GTB/348
GTS, Mondial 3.4/3.4 Cabrio-
let. 348 series has new body-
work. Testarossa deliveries
continue, F40 daliveries bagin.

FORD

Festiva, Mercury Tracer and
Scorpio essaenlially un-
changed. lll-fated XA4Ti has

been dropped.
HONDA

Civics have redesigned tail-
lights and bumpers, molorized
passive seatbelts. New EX mod-
@l has 108-hp, 1.6-liter enging,

LX trim. CRX has 4-wheel disc
brakes. Accord is all new for
1880, with new 2.2-liter, 130-hp
16-valve Four. Interior expand-
ed, styling rounded.

HYUNDAI
Sonata adds 3.0-liter VB, re-
vamped Excel is on the way.

INFINITI

All-new division of Nissan offers
three models. Q45 is most im-
portant, a $38,000 luxury sedan
aimed al Jaguar/Mercedes/
BMW. Features 4 5-liter 270-hp
V8, ABS brake system, 4-wheal
stearing. M30 is Maxima-based,
available as coupe or conver-
ibe.

ISUZU

Entire line being restyled for late
1990/1931. New Stylus model
will replace |-Mark, coupe |s sim-
ilar to Geo Storm. Impulse also
being redone.

JAGUAR

In order to compate with Lexus/
Infiniti, Jaguar has reduced
price of base XJ6 under
$40,000, More expensive mod-
els are now up to $50,000+. All
sedans have analeg instru-
ments, added horsepower,
dual-range transmission. XJ-5
is unchanged.

LAMBORGHINI

Thanks to infusion of Chrysler
money, new Diablo model—
essentially a restyled Countach
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ways, the Storm GSi is a blueprint for
the small sports car of the future.

For about the same price, you ean
order an old-fashioned roadster that's
already sparked a craze they're call-
ing “yestertech.” Roughly patterned
after the old Lotus Elan, the Mazda
Miata MX-5 is meant to combine the
delightful open-air fun of a British
roadster with the reliability of a Japa-
nese econobox. Under the rounded
bodywork is a conventional rear-
drive chassis, holding Mazda's 1.6-li-
ter dohe Four as used in the 323, With
only 116 hp on tap, the Miatais not the

50005—is on its way with
claimad 200-mph performance.

LEXUS

Mew division of Toyota offers
two models., LS 400 is Mercedes
look-alike, offers 150-mph per-
formance from 250-hp, 4.0-liter
32-valve VB al $35,000. ES 250
is Camry-based 2.5-liter coupe.

LOTUS

Esprit Turbo remains basically
tha sama. New 530,000, Isuzu-
based Lotus Elan will arrive

next year,

MASERATI

All three modea , 228
and 430—assentially un-
changed except for passive
belts in coupe and sedan.

MAZDA

MNew Miata roadster looks like
mid-"60s Lotus Elan, uses 116-
hp engine from 323, rear-drive
chassis, Coupe version is on the
way. Upscale 929 5 has more
power from 4-valve heads on
V6, sportier suspension and
appearance. Excellant MPY van
now available with 4-wheel
drive. Hot 323 GT turbo Is
dropped. 323 sedan has been
rastyled and renamad Protege,
RAest of Mazda line remains ba-
sically the same.

MERCEDES-BENZ

Only model in low-priced range
is G-cylinder 190E 2.6, basically
unchangad from 1989. Midsize

cars now have lower body clad-
ding, come with 2.5-liter turbo
diesal (2500 Turba), 2.6 or 3.0-
liter gas Six (260E/300E).
J00TE station wagon is un-
changed. 300CE coupe now
has 24-valve head for 3.0-liter
Six, 5.0-liter V& is in the futura,
Midsize cars are now available
with patented 4Matic automatic
4-wheel-drive system. Full-size
S-class—300SE, 300SEL.
4208EL, 5605EL—is essential-
Iy unchanged excapt for addition
of new 3.5-liter diesel, called
350SDL. 560SEC unchanged.
Famous 560 SL dropped from
production after 18 years, re-
placed by new state-of-the-art
2-seater. With 3.0-liter Six,
called 3005L (Europe only);
with 5.0-fiter V&, called 50051

MITSUBISHI

Mew Galant GSX and Eclipse
GSX have 4-wheel drive, all-in-
dependent computerized sus-
pension, 195 hp. Luxury Sigma
getls driver's-side airbag. Hyun-
dal-built Precis economy car is
all new, features fuel injection,

NISSAN

Stanzais all new, restyled along
the zame asrodynamic lines as
Maxima. Sentra will be similarty
improved for 1990%. The

300ZX Turbo gels twin turbos
and 300 hp. Remainder of line

basically unchanged.
PEUGEOT

The 405 wagon s the mos! re-
cant introduction. All modals
have passive restraints, other-
wisa only minor changes.

PONTIAC
LeMans Asrocoupe and Le-
Mans Sedan get minor changes.

PORSCHE

The 844 52 Cabriolet is naw,
buiit by ASC. The 911 Carrera 2
is a 2-wheel-drive version of the
all-wheal-drive Carrera 4. The
928 remains the same, though
delating "“S4" name. All
Porsches have standard ABS,
driver and passenger airbags.

ROLLS ROYCE

Sliver Spirit, Sliver Spur and
Corniche Il convertible now
have computer-controlled sus-
pension, driver's-side airbag.

SAAB

All Saabs have ABS brakes,
drivar's-side airbag. Otherwise
unchanged.

STERLING

Unchanged since addition of
2.7-liter engine, 5-door model.

SUBARU

New sedan and wagon
at top of line have 2.2-liter en-
gine, price tag nearing $20,000
when fully loaded. DL, GL, GL-
10 are now called Loyale, other-
wisa only minor changes. Justy
has S-door version, XT and XT/6
are unchanged.

Swift basically unchangad,
Samural gets fuel injection, 66

TOYOTA

Celica is completaly naw for
1980, Body very asrodynamic,
top engine is 2.0-liter, 16-valve
turbo. Fujitsu sound system is
state-of-the-art, All-new MR2

will debutin spring as 1991 mod--

el, Cressida, Camry and Supra
get airbags, Corolla has more

POWET.

VOLKSWAGEN

New Corrado replaces Sciroc-
co, features 158 hp from super-
charged 1.8-liter Four, $18,000
price tag. New Passat, similar to
Audi B0/B0, replaces Quantum.
Faw changes in Fox, Golf, Jetta
lines.

VOLVO
All Volvos have driver's airbags,
otherwisa only detail changes.
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fastest car in the world, but with a
basic price of $14,000 it just might be
the most fun.

One notch up from the new Geo
Storm and Mazda Miata is Toyota's
Celiea, which iz all new inside and out.
Besides the usual better-than-ever
sound system upgrades, interior
changes include a driver’s-side air-
bag. The line's new bodywork earns a
Cyrating of 0.31.

The Celica's powertrain ufferinﬁﬁ
have been expanded and now include
a new 130-hp normally aspirated 16-
valve dohe 2.2-liter Four to go with
the established 1.6-liter 16-valve twin
cam and 200-hp 2.0-liter 16-valve dohe
Four that powers the flagship All-
Trac Turbo. Its Etdylingis sleeker than
hefore, with fender bulges to cover
the fat tires and 5-spoke alloy wheels,
The greenhouse is especially grace-
ful, while a rear spoiler and hideaway
headlights add to the sporty appeal.
Toyota's stylists have also put more
visual distance between the potent

1990 IMPORT CAR PRICES*

HONDA ACCORD

All-Trae Turbo and the tamer Celicas
with a functional hood seoop and dif-
ferent grillwork.

Archrival Nissan has all the big
news in the midsize s -car ranks,
with its superb 300ZX. We wrote
about it in our March 1989 issue (“The
Rites Of Spring,” page 61).

But the zinger—literally—for "90 is
an optional 3.0-liter V6 that comes
with not one, but twe turbochargers.
With a rating of 300 hp, this should
bring Z-car performance up into Cor-
vette/Porsche territory, though of
course, the price is getting up there.

The Germans aren't gitting still
when it comes to new sports cars.

Volkswagen's Corrado, which was
expected for 1989, is finally here. Rid-
ing on a modified GTI platform, the
$17,900 coupe replaces the Scirocco.
The Karmann coachwork is distine-
tive and the supercharged 1.8-liter
Four makes 1568 hp, enough to hustle
the Corrado up to 140 mph.

A unique feature is an active rear
spoiler that automatically retracts at
low speeds for better visibility, pops
up on the highway to reduce rear-end
lift and enhance high-speed stahility.

Owverall, the Corrado is probably
the best car Volkswagen dealers have
had to offer in many years, and VW
hopes it ean spark the turnaround the

405§ 24,800
325 29,000
325i Convertible 34,000
395ix% 30,100
M3 35,000
525 37,400
53 41,500
| « | M5 60,000
735l 49,000
ASTON MARTIN —— 60,000
Virage Coupe $175,000" -
TEOIL 72,000
AUDI B50i 75,000
80 $18,900
B0 Cluattro 22 500 CHEVROLET
20 23990 Geo Metro $5995
80 Quattro 27500 | SeoPrizm i
100 26 800 Geo Siorm 10,390
100 Quatiro 29,470 CHRYSLER
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200 33405 s — INFINITI MX-5 Miata 13,800
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It's hard to find a4 game
that everyone in the whole
family can play, Well, Basket-
Brawl fills the ticket.

Press the start button
and hear stadium sound effects.
When the music stops, the
clock starts and the pressure is
on. For the first 20 seconds
each basket made scores 2
points, in the last 10 seconds
each hasket scores 3 points. At
the end of 30 second regulation
time, if you have scored 30
points or more a buzzer will
sound and you are in a 15
second bonus period where

every basket scores 3 points, At
the end of the bonus period
vour total score is displayed on
the LED readout mounted in
the backboard, right below the
electronic time clock

Play one-on-one, teams,
or against yourself, Once vou
start playing basketbrawl vou'll
find it hard to stop

The frame is constructed
of sturdy powder coated steel
tubing with spring-loaded pins
that allow you to assemble or
disassembile it quickly and
easily. The side and bottom
netting keep the ball in play
and stop it from bouncing out

If the unit is left on for
more than 3 minutes without
use it will automatically
shut off,

of the playing area. It comes
with three 7" balls and a safe,
low voltage power supply that
plugs into a standard outlet

A I S S N T S RN S S T N S
I_ To order with VISA or Mastercand call 1-800-776-T270 or mail $179.95 0
Competition Plus

I PAx Box 61968  Yancouver, WA 98660 I
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NISSAN SENTRA GXE

company badly needs in its North
Ameriean sales operations,

To compete in the $30,000 sport-
coupe class, Audi now offers a Coupe
Quattro based on the 80/9%0 body and
running gear. With full-time 4-wheel
drive, ABS disc brakes and a claimed
135-mph top speed from a 2.3-liter 5-
cylinder engine rated at 164 hp, the
Coupe Quattro gives about the same
performance as the competition, with
the advantage of all four wheels send-
ing power to the Ipavement.

After years of testing public reac-
tion at car shows, Porsche has finally
put the convertible version of the 944
on sale, Called the 944 S2 Cabriolet, it

g |.l:

looks much like an RX-7 convertible,
and at almost $50,000, it costs twice as
much as the equivalent Mazda.

This pricing poliey is deliberate,
however, Porsche expects to sell few-
er than 9000 cars in the United States
during 1990, down from 30,000 two
gﬁm ago. The idea is for Porsche to

an exclusive purveyor of boutique
gports cars, not a mass-market com-

. And that means they're charg-
ing a premium for exclusivity.

At the very top of the sports-car
market, Mercedes-Benz and BMW
are going head-to-head in Europe
with new models, although BMW's
new entry, the gorgeous 850i coupe,

J00ZX Turbo
PEUGEOT

"MAZDA 323 PROTEGE

won't be in the U.S. until spring.
The Mercedes newcomer is the first
new 3L in 18 gears. We drove it and

reported our findings in the Septem-

ber '89 issue (“Fall Firsts," page 51).
BMW’s new 8501 supercoupe re-
places the old G-series line, and fig-
ures to be a strong rival for the Benz
SL. Sleek and classically styled, the
#50i uses the same V12 that propels
the T50iL sedan. Other tech high-
lights include a new traction control
system, a new integral rear axle pro-
viding passive rear steering at high
fﬁeed—like its rivals from Stuttgart,
e 8501 will be capable of a top speed
{Please turn to page 107)

Colica GT-5

Camry

Camiry Wagon
Cressida

9000 Turbo

Supra 22,860

9000 Turbo CO

STERLING

Supra Turbo 25,245

VOLKSWAGEN

Fox

827 5i

B2TEL

SUBARU

PONTIAC
LeMans Aprocoups

MITSUBISHI
$10,819
16,449

Turta 4wd

LeMans Sedan
PORSCHE

5585

Eclipse
Eclipse
Procis
Mirage
Galant
hgna

VOoLvVO
2400L
740

T4DGLE 16-Valve

{

740 Turbo

=
(77
7]
b
Z

811 Carrara 4 Targa

3

911 Carrera 4 Cabriolet

ROLLS ROYCE

T40GL Wagon
740 Turbo Wagon
TEOGLE

TEOGLE Turbo

T80 Coupe

41134

1t

* Prices in affect Ocl. 6, 1089
** Estimated price
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ENGINEERING
STORY

T[]YDTA has reinvented the
wheel—well, actually the tilt-
telescope steering wheel with
an airbag, but the work represents
solid engineering.

The Lexus Lg 400 has an optional
system that automatically moves the
wheel back and up, out of the way for
an easy exit, when you remove the ig-
nition key. Put it in, and the wheel
moves down and out to one of two pre-
selected positions. A eomputer con-
trols two motors with worm-drive,
one to tilt the wheel up to 15°, the oth-
er to telescope it as much as 1% in.
Variable resistors are pogition sen-
sors to tell the computer the preset
positions and when t‘n)e wheel is in the
right loeation.

The fully automatie tilt-telescope

wheel is part of a memory system
with hig-and-hers presets for the driv-
| er's seat and both outside rearview

mirrors. Both systems have separate
computers and use Hall-effect switch-
es as position sensors. If you order the
full memory option, the tilt-telescope
computer also gives you a choice of
two positions for the seatbelt anchor.

Even the standard setup gets tilt
and telescoping, a first for an airbag
car. However, there’s no memory fea-
ture and power is only used for tilt.

Although much attention on Lexus
400 has been given to its traction con-
trol and the basies of its 250-hp 32-
valve V8, there's much more in the
powertrain department.

The bottom end of the 4.0-liter alu-
minum V8 is race-engine rugged.

TIET MD‘I;DH

N

-

Lexus steering column combines 2-position-

memory tilt-telescope function with
airbags. Microprocessor controlied
tlit motor slews wheel up and down
with worm gear mechanlym,
while second motor |joppo
site side of steering columnj
telescopes wheel by moving
slider In and out.
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Each main bearing cap has six fasten-
ers, four studs and nuts from under-
neath and one bolt through each side
of the exterior of the block. A strue-
tural aluminum lower crankcase bolts
to the block for rigidity, and a conven-
tional steel oil pan attaches to the
front end of the lower crankcase.

The fuel-injection airflow sensor
operates on a novel principle—the
Karman-Vortex—still in develop-
ment at other car companies. Other
airflow sensors (flap with variable re-
gistor, hot wire or film) are prone to
accuracy or reliability problems. This
one should be accurate and reliable.

A dise in the air intake ereates air
pattern swirls (called vortices) at a
frequency proportional to the airflow.
The vortices hit a thin metal mirror,




which vibrates in the same propor-
tion. The vibrating mirror, aimed ata
lighted diode, causes changes in the
light pattern, which is detected by a
pE oto transistor. The transistor
sends a signal to the engine computer.
Toyota also has a low-cost automat-
ie
the 1990 Celica All-Trac (4wd) Turbo.
When the driver removes the ignition
key, a motor ejects a plunger that
trips the tilt wheel lever and the
wheel s_]:lrinﬁupward out of the way,
where it locks in position. When the
key is back in, the upper latch is re-
leased and the driver can pull the
wheel down to a preset position.

Mazda

The new Miata is designed to evoke
memories of 1960s British sports ears,
but it also has a Power Plant Frame, a
feature reminiscent of torque tube
drive from the 1930s. The frame is a
lightweight rectan truss rather
than a tube, It bolts solidly to the
transmission and rear axle and has a
solid propeller shaft for straight-line
power transfer. That means smooth-
ness from the 1.6-liter, 16-valve 116-
hp 4-cylinder.

Mazda has an interesting a h
to multivalve engines in the Protegé,
the premium 323. Standard is a sin-
gle-overhead-cam 1.8-liter 16-valve
4-cylinder that develops 103 hp at
5600 rpm and 111 Ib.-ft. of torque at
4000. Optional is the same 1.8-liter,
almost the same compression ratio
(9.0 va. 8.9), but a different cylinder

tilt wheel with airbag, for |

head with dual-overhead-cams direct- |

ly acting on bucket tappets, instead of
a rocker arm setup. The twin-cam
head is a freer-breathing design that

produces 125 hp at 6500 and 114 [b.-ft. |

of torque at A

Subaru

The new Subaru Legacy competes
against the , 626, Stanza and
Accord, so naturally it has a 16-valve
4-cylinder engine as standard equip-
ment, and with 130 hp is a perform-
ance match for the Accord.

However, Fuji likes horizontally
opposed water-cooled overhead-cam

= REAR SUSPEMNSION
SUBFRAME

5~ I: -— l‘) ™
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Generous diameter bearing journals allow cwverlap between narmow crankshaft webs,
maiding Subaru Legacy flat Four crank only 121 in. long.

engines, so the 2.2-liter 4-cylinder in
the new Subaru Legacy is this design.
The engine is extremeif compact—
the erank is just 12% in. long, despite
five main and four rod bearings,
Counterweights are thin, but are a
larger arc so there's mass for balance.
Thick counterweights would add mid-
section strength, but the Legacy has
large diameter main and rod journals
(60 and 52 mm), and much overlap be-
tween them (18.5 mm).

The valve train has a single cam-
shaft at each bank, and rocker arms
with mini hydraulic lifters Pushedintu .
the arm tips, designs you've seen be- |
fore. However, the hollow rocker
shaft (through which oil is fed to the |
lifters) has a spring-loaded valve in |
one end that blows open when the en- |
E’ine is cold and oil pressure is very

igh. This prevents the lifters from
locking up and inereasing the valve
opening and overlap, wﬁich would
roughen the idle until the engine
Warmas.

The two exhaust valves use a dou- |
ble rocker that operates against a sin- |
gle cam, a feature that contributes to
weight reduction and space saving.
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The rear differential in a 4wd Lega-
cy forces use of a saddlebag-shaped
gas tank, posing the problem of get-
ting fuel out of both sides simulta-
neously. You could pull fuel from each
side with a separate pump, but that's
expensive. Instead, the pump is in
one side with the fuel return line. The
return line has a venturi and a line
that taps off it and goes to the other
side. When the fuel return flow goes
through the venturi, it creates a vacu-
um (like the airflow through a carbu-
retor venturi), which siphons fuel
from the opposite side.

Nissan/Infiniti

The 300ZX is the performance flag-
ship at Nissan and the 300 horses you
can order as a factory option is more
than anything available in 1989 except
a ZR-1, Testarossa or a Countach,
and a lot more than any 3.0-liter V6
you're likely to find in 1990. The
standard 24-valve, 4-cam V& pro-
duces a healthy 222 hp at 6400, but
Nissan has a Garrett AiResearch
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twin-turbo setup that kicks it up to
280 with an automatie, 300 with a
manual. Each turbo has its own inter-
cooler and has hoses to the engine’s
cooling gystem. Two turbos don't add

| to the peak, but provide better low- | |

and midrange performance than one.
Even when the engine is shut off,

the cuuling process going {a design
idea called thermosyphon cooling,
used in the days before water pumps).

The Z engine, and the V6 and V8
engines in the upscale Infiniti line,
have variable intake valve timing, a
dual-mode arrangement that uses a
spring-loaded piston with helical gear
teeth in a hub inside the intake cam-
shaft sprocket, which has meshing he-
lical gear teeth. The area between

iston and sprocket hub is pressur-
ized with engine ¢il fed through a hol-
low {::dmahnlft, but the pressure is
allowed to bleed an openi
atthﬂmwendnfttﬁ;mmmuhaﬂﬁm
idle and high engine , and valve
! timing is retarded. That opening,
however, holds a control valve wired
| tothe engine computer. When the en-
| gine is warm and running above idle
| to medium speed (when advanced
valve timing would improve perform-
| ance), the computer activates the
solenoid, closing the valve. The pres-

sure can no longer bleed off, so it a
| plies the piston, which moves inside
the hub against spring pressure. This
forees the sprocket to turn relative to
the camshaft, advancing the valve
timing, increasing valve overlap.

The new Stanza comes to market
with a 138-hp version of the 2405X-
Axxess 2.4-hiter 12-valve 4-cylinder,
making it (for the moment) the power
leader against the Accord, Camry,
and Legacy. The Stanza picks up
the viscous coupling from 4wd trans-
fer case technology, but uses it as a
limited-slip differential for improved
front-drive traction.

Honda/Acura

You can never get too much smooth-
ness in a 4-cylinder engine, and
Honda, already a leader in this area,
has come up with something new for
the 1990 Accord with automatic trans-
mission—a rear engine mount indi-
rectly controlled by the engine
computer, The mount is a fluid-filled
desigm, but with two chambers sepa-
rated by a valve plumbed to a vacuum
diaphragm unit. At idle (under 850

m), the two chambers are filled, flu-
id eirculates from both through pas-
sages and the valve, so the mount
provides a maximum amount of damp-
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IMPTRT

°'9C

Bt e |

| The 1é&-valve Legacy uses spilt intake rockers

riding on single-cam lobe and ball-type oll
pressure reflef valve inside rocker shaft.

| ing. This reduces idle shake under
| high load (such as with a/e on). Off
idle, the computer closes a solenoid
vacuum valve. Result: the vacuum di-
n%hrngm turns the valve and closes
off the upper chamber. Cireulation is
only between the passages and lower
chamber, so the mount stiffens.

The engine itself, a 2.2-liter 16-
valve 4-cylinder, gets a pair of balance
shafts. The shafts are above the
crankshaft centerline but aren't off-
set, as in the Mitsubishi. Their effect
is on medium- to high-speed vibra-
tion, much like the shafts in the oil pan
used by Chrysler and GM.

Honda also redesi its automat-
ie transaxle, and both the Accord and
the new Acura Inte t versions of
it. The automatic is like a constant
mesh manual transmission but with
hﬁd raulic elutches to make the gear
changes. Normally, this is not as
space efficient as a planetary gearset
but Honda manages to fit a 4-spee
into a 15-in. box.

Audi
Audi's e in the super V8 wars de-
velops 240 hp from only 3.4 liters of
displacement. To meet the needs of
the new Quattro Sports Sedan’s front-
drive engine compartment, it has
been engineered into a 16-in.-long
package, shortest in the car business.
Like several other V8 supermo-
| tors, it is cast of silicon-im ted
| aluminum with pistons running di-
| rectly in the aluminum/silicon bores.
At the business end of things you'll
| find 4-valve combustion chambers

PRAMLLUSTRATIONS BY FRED WOLFF

and nicely long intake run-
ners. You'll also find a high 10.6:1
compression ratio, made possible by
selective knock control.
A single computerized manage-
| ment system handles theen{ne's el
injection, transmission shift pro-
gramming, decel fuel cutoff, idle
speed and knock control.

The electronically controlled trans-
mission allows for driver selection of a
shift mode: efficiency, high perform- |
ance or manual. The higi-perfurm-
ance mode delays upshifts, the
manual mode mimics a shift-kit-style |
valve body. Mode changes are accom-

lished by means of solenoid-actuated
ydraulie-system valves,

The transmission management sys-
tem retards ignition timing when nee-
essary to soften gear changes, so
luxury car buyers get all that buttery
smoothness they're looking for.

The new Audi V8 sedan boasts a
more advanced incarnation of the
famous %uattru 4-wheel-drive sys-
tem. Under normal conditions, the
Audi system gplite front-to-rear
torque delivery 50/60. A center plane-
tary gear unit compensates for differ-
ences between front and rear axle
speed with conventional differential
action. If wheel speed sensors detect
large differences between front and
rear axle speed due to loss of traction,
the differential is locked by means of a
multiplate wet elutch.

Rear-wheel speed is differentiated
by means of a Torsen gearset that me-
chanically senses torque and can vary
power distribution ratios up to 20/80. |
(See last year's “Imports '89" section
[“Tech Review,” page 100, Dec. "88]
for a complete deseription of Torsen

Veriturl-type jet pump, acthvated by fuel re-
turn flow, transfers fuel across differential
hump in Legacy fuel tanic.
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Nissan/infinitl dohc engines use computer-
controlied. hydraulic-actuated variable cam
timing for smoath Idie, high performance.

differential action.) The center differ-
ential's clutch is deactivated upon
braking so that wheel-drive systems
don’t prevent ABS action.

Mercedes-Benz

The big story from Stuttgart is, of
course, the long-awaited SL Coupe/
Roadster. And if technical sophistica-
tion is your forte, the wait was worth
it. The car is packed with innovative
new technology. A few examples: The
two4-valve engines—a 322-hp V8 and
a 228-hp inline Six—are fitted with a
variable valve timing system that
boosts mid- torque and smooths
idle, similar to the Nissan system.

A pop-up rollbar of micro-alloy
steel is automatically deployed if the
car is at least 27° inclined and one
wheel is lifted to the point where its
spring is fully e;tend&d. In other
words, it pops up if you're about to go
unjrnurhmgalt.n]m will deploy in an
impact severe enough toex apro-
grammed deceleration threshold. If
you want to look sporting, you can

PLAMNETARY
CHFFEREMTIAL

LI
DAl

CLUTCH
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raise the rollbar by means of a dash-
board switch.

The roadster’s soft top utilizes 17

microswitches n.ng 15 hydrau-

<3 lic eylinders to achieve

—T I fully automatie op-
EAl | ) j

U _ =] eration. When vou

_J, hit the switch that

raises the roof, win-

dows descend, the soft

top cover swings up, the

top emerges, moves forward to

the latch points, the rear cover closes,

the trailing edge of the top drops to

the rear deck, the front edge latches,

the rear edge latches and the windows

goup.
Other SL techy delights include a
magnesium-frame seat that incorpo-
rates the upper seatbelt mount, dual
airbags, a cabin air-filtration system,
advanced ABS and a highly refined
multilink rear suspension system.

Also new to the U.8, market from

Mercedes-Benz iz the 4MATIC all-
wheel-drive system. Available in Eu-
rope for several years, 4MATIC
utilizes the ABS wheel and pinion
speed sensors—along with a steering
angle sensor—to determine when a
loss of traction oceurs. Based on this
information, the computer causes the
drivetrain to shift to one of four
modes: rear-drive only, 35/65 front-
rear split, 50/60 front-rear split or
50/50 front-rear split with locked
rear.

No driver input is required and the
system is reportedly almost “invisi-
ble.” Thus, Mercedes-Benz engineers

have included a dashboard light that
lets you know when dMATIC has
saved you from the ahyss. '
If the brakes are applied while the
vehicle is in a 4-wheel-drive mode, it

Audl VB center differentlal uses computer controlled, multiplate clutch for torque split.
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| 1000 40,000-vo.

| reverts to rear-wheel drive so that
ABS capability is fully retained.

- Saab

The Saab Direct Ignition system has
been shown at auto shows since 1985.
Now it's available on a U.5. model for
the first time.

This capacitive system has no dis-
tributor, mo Bgcﬁarua or ignition ca-
bles. Instead, e sﬂukplugis fitted
with its own small, high-output coil.
Thus, the current leaks that plague
some high-voltage capacitive systems
are reportedly eliminated.

A metal cassette above the coils
| eontains the circuits that cause

40,000-volt firing of the individual

coils in a sequence determined by a

crankshaft position sensor.

For best starting, the Saab system

is programmed to supply approxi- |

ROLLOVER BAR |

ACTUATORS

Mercedes 5L roadster has rollover bar that
automatically extends when car tips over,

mately 50 40,000-volt sparks to each
plug. This can help burn away mois-
ture and other gook that might pre-
vent good spark in a cold engine.
When engine speed reaches 600 rpm,
the mu]tgﬂe spark function is
switched off.

If the engine should fail to start, the
direct ignition system barrages all
four spark pluia with approximately

sparks when the key
is released. That should be enough to
make any sparkplug get its act to-
gether for the next starting attempt.

Emphasis On Engines

Look for new engine calibrations and, '

in some cases, increased power from
Jaguar and Volvo. As engineers learn
more about electronic controls, spark

mapping and other variables, output
and driveability continue to imﬁw.
We can at least hope to see the 6.0-

| liter version of the Jaguar XJ-5 V12

engine on these shores, perhaps even
b-e?re the year is over. This hotter

touring luxo cruiser reaches 60
inabout 7 seconds in Euro trim. P

POPULAR MECHANICS ® DECEMEER 1989



™ - ™

IMPTRTS 9T
(Continued from page 102)
of 15656 mph—and a new 6-speed man-
ual transmission.

When it comes to sedans, by far the
most significant new imported cars
are Toyota's Lexus LS 400 and Nis-
san's Infiniti Q45. These $35,000-plus
sedans are the first true luxury carsto
be produced in the Far East, and
they're possibly going to upset the
whole balance of the ]Mﬂuﬁ: MmAar-
ket now dominated by Cadillac, Lin-
coln and German imports,

Lexug and Infiniti plan to sell
250,000 ears a year between them,
whichis fully 25 percent of the current
luxury-sedan market, although the
segment is expected to expand in the
next few years. Qur complete report
on these two new lines was in Septem-
ber's “Fall Firsts” story.

Watch for a Lexus ES 250 convert-
ible to appear sometime midway
through the model year.

There are several new Asian en-
tries that will merit attention from

shoppers checking the subcompact |

and midsize sedan ranks. Tops on this
list is the Honda Accord, the perenni-
al leader in an intensely competitive
class. The new Accord is more power-
ful, bigger on the outside, roomier on
the inside, and will continue to give
fita to American manufacturers in the
intermediate-size class.

The second generation Hyundai
Excel (known in Mitsubishi show-
rooms as the Precis) has been updated
and Mazda has just added the compact
323-based Protegé sedan toits lineup.
Nissan's midsize Stanza and Sentra
have also been updated, as has Hon-
da’s Acura Integra.

All are more aerodynamic than be-
fore, with more horsepower, more
features and fancier interiors. None
are stunning breakthroughs or pro-
genitors of a new market segment.
But all represent the kind of solid,
durable transportation at a good price
such as we've come to expect Frum
Agian manufacturers.

Indeed, Asian manufacturers—and
to a lesser extent, European compa-
nies—are producing an almost un-
imaginable range of cars this year,
from the updated $6000 Hyundai Ex-
cel to the posh and powerful $80,000
Mercedes-Benz H008L. T}rﬁina]]y,
these new models are stylish, well-
built, well-equipped and ﬁrfec tly
guited for their intended tasks.

This is a particularly special year,
as Lexus, Infiniti and Mazda have cre-
ated new market segments that didn't
exist before. A great range of new
models, whole new types of cars—
yes, 1990 is definitely a vintage year
for imported cars. ]
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When “razor sharp” isn’t good enough
you need the Diamond Hone™ Sharpener.

Chef’sChoice
professional
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as a razorh

Triple Bevel Trizor Fdge
stays sharp up to 3 times
longer than professional edges.

For a store near you call Edgecraft Corp., 800-342-3255 Edgecraﬁ
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tion on the world leader
in windshield - call
1-800-328-1117. MN
call collect (612) 944-
IMZS(I){ImTpEm 3.,
PM-129
Mpls., MN 55438.
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ORDER TODAY:1-800-678- 36&9 PM
M-F 7AM-5:30 PM Pacific Time
= I;rrg'nmrhllnmr rlmw 40,95

-'wh‘l-iSIIII' IE‘;'“% afendy [F
Fan 14 THE = SAT amd

DIGITAR®

3465 DIABLC AVE, HAYWARD, TA 94545

STATE;H ENT
OWNERSHIP

STATEMENT OF OWNERSHIP, MANAGEMENT AND
CIRCULATION (Reguired by 39 U5 C. 3685). 1A, Tide of
publication: Popular Mechanics. [B. Pablication Na.:
530-390. 2. Date of filing: Oci. 2, 1989. 3. Frequemcy of
issme: Moathly, 3A. Mo, of issues publishod ansually: 12. 38,
Annual subscription price: $13.97. 4. Complete mailing
address of known office of peblication: 224 West §Tih Street,
New York, Mew York 10019, 5. Complete madling address of
the headiuarters of general bushness offices of tbe pabdisher.
959 Eighth Avenue, New York, Mew York 10019, & Full
mamees and complete mailing address of publisher, edilor. snd
managing editor: Publisher: The Hearst Corporation, 959
Eighth Avenue, New York, New York 10019, Editor: Joe
Oidham, 224 West 5Tih Street, New York, Mew York 10019,
Fublisher: Grani A. Bumetl, I24 West 5Tih Street, New York,
Mew York 10019, 7. Crener: The Hearst Corpotation, prencipal
office, 1209 Orange Street, Wilminglon, Delaware 17801
Stockholders owning or holding | percent or more of
total amount of stock of The Heand Corporation are: Trustees
of Truit crested under e Will of William Randolph Hearst,
Decesied, namely: Frank A, Bennack, Ir., Millicent Hearu
Boudjakdji, Richard E. Deems, Oeorge R Hearst, Jr., John R
Hearst, Ir.. Randolph A. Hesrst, William R, Hearu, Ir..
Harvey L. Lipion, Frank Massi Gilben C. Maurer, Raymond
1. Petensen, ). Kingsbury-Smith, Franklin C. Snyder, the
address for all the foregoing being 959 Eighth Avenue, New
York, New York 10019, Those having o beneficial imizrest in
the Trust mentioned above are: William Randolph Hearss, Jr.,
Phoebe Hearst Cooke, George R. Hearst, Jr., Randolph
Apperson Hearsi, David Whitmire Hearst, Ir., Millicent
Hears! Boodjakdji, lohn Randolph Hearst, Jr.. William Ran-
dolph Hears, 11, Joanne Hearst Lawrence and Deborsh Hearst
Gy B. None. 9. For comph by fia 1zabions Bu-
thorized 1o mail &l special rstu.l&uubu 423, II DMM oaly)
The purpose , function, and nooprodit datus of this organ Estion
anill the exempd status fof Federal income 1ax purposes [Cleck.
one) [ Has oot changed during preceding 12 months. [] Has
changed during preceding 12 moaths. (If changed, publisher
must subenil explanation of change with this statement ) 10.
Extent and nature of circulstion. A. Total no. cophes (net press
runj: Average no. copies each issue during preceding 12
momths, 2042, 1 15; sctual no. copies of single issue published
nearest 1o filing date, 2,013,600 B. Pud ssdior requested
circulatbon: 1, Sales through dealers and carriers, sireet
vendors and counter sales: Average no, copies cach issue
during preceding 12 months, 274,430; sciaal mo. copies of
single isswe published nearest o filing date, 252,000, 2, Mail
subscription (pasd andior requested): A verage no. copees each
issue during preceding 12 months, 1,398,317 aciual no.
copies of single issuwe published mearest 1o filing date,
1,380,500, €. Toeal pakd and'or requested clrcalation (5wm of
I0B1 and 10B2); Average no. copics each issue during
preceding 12 months, 1,672.747; sciual no. copies of single
isswe published nearest to filing date, 1,623,900, D, Fres
distribuwiion by mail, cwmier or other means samples, compli-
meniary, and other free copies: Average no. copies cach issue
during preceding 12 months, 33 340; actual no. copies of
uingle msue publithed nearess 1o ling date, 21,400, E. Total
Dhstribisthon (Sam of C and D) Average no. cophes each issise
during preceding 12 montha, 1,706,087, actual no. cophes af
single issue published mearest to filing daie. 1,655,300, F.
Copies not dismibuted: 1. Office use. left over. unsccounted,
spoiled after priating: Average no. copies sach issue during
preceding 12 mantha, 10,300; sctual no. copies of tingle issee
published nearest to fling daie 10,300, 2. Retarn from News
Agents: Average po. cophes ench iive during preceding 12
moniks, 325 828; scual no. copees of single iasue published
nearest to filing date 348,000, G. Total (Sem of E, F1 and 2-
should equal met press ren shown in A Average no. copies
exch issue duning preceding | 2 months, 2,042, 115; actoal mo.
copies of single issue published nearest 1o filing date,
2,013,600, 11, 1 cerify that the statements made by me above
wre correct and complete. Sigavure and title of Publisher:
Grant A, Bumnett.
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BARGAIN HUNTER

MAKE VMIODNEY BUY ONE AND WE'LL MAKE
s SAVE MONEY YOU AN EXCLUSIVE DEALER
: 6 wheel T‘ J
ADS ARTICLES -NEWS max drie A
MILITARY JEEPS, TRUCKS, TANKS & MORE! s it 7
Owver 5000 paid subscribers larger circulation than passenger
any other magarine for military wehicle an- models
thusiasts. . and il growing rapidly! Many more
sdvertisements than any other magarine = Ex - {21 werrs-ald and ouer, Phease)
clusive comprehensive Hsting of upcoming g . . i
ralles. . .and much morel s Rl e . s g Call Toll-Free 1-800-255-2511
SU%?;FE.I'B'EI Hﬂw“; CAT, — 14 MODELS TO {From anywhere in the U.5. or Canada)
Toes 'm.-n‘z |=lunq“ 520 m MEET EVERY NEED Recreatives Industries, Inc.
Forsign - Canada $15, other $20 VIDED AMAILABLE FOR $10% 60 Depot Street, Buffalo, NY 14206

W US Dolars paynble by US Bank
B T e LS emmmm

WOOD HEAT

b | WOoOD FURNACES
i1 | HEAT YOUR ENTIRE HOME

\Qi s
= HELICOPTER KITS!

wtm.
. & pluw endlabis

1 BIJ[I 543 7938

JERROLD HAMLIN OAK ETC

CABLE TV

He's making a

concrete flower pot...

and so can YOU!

Make and sall your own

ormamanial ConChete Hams

Cwrder your book about 425

alyminum molds, prices and

pro:fuchon irade secrats from the Eﬂ'ﬁh

world s largest moia manutactureronly $10 REPUBLIC CABLE PRODUCTS, INC.
4080 Paradmse Rd. M5 Dept. 401

CONCRETE MACHINERY CO., INC Les Vegas, NV 89109

F.O. Box ASS, Hickory, NC 28603 For all other information (T02) 3629028

EQUIPMENT

= Lompane ou’ Low Aemmd Prices!
= Guamniesd Pricas 4 Warranimas'
¢ Orolers Shipped Immedaiely’

Y s .ﬂu'- Ticwrm :q.l-:
Hallgggiar Plesy F

g phiy Esparimagnierty Hindbook ’l.i' ,’
el plom full kit Infoimation: e

PO, Box 50 {Fee fodmymaiimn snly — $12,00]
Miderwood, MO IT3  Credil cord ovder lne: 13018036348

Independent research shows:
NordicTrack preferred six to one over

bikes and rowers

In 1988 Burke Marketing Research con- Indapenden stable Upper
ducted a survey among NordicTrack owners who Body Exemﬂll;rm
also own exercise bicycles and rowing machines, Upper body exerciser works

Their findings showed that by a margin of 6 to 1,
respondents prefer their NordicTracks.
They have several good reasons.
NordicTrack's upright position is
more absorbing and fun, both mentally
and physically, and provides greater
freedom of movement than the
git-down positions of bikes and rowers.
NordicTrack simulates the motions of
cross-country skiing—the most effective form
of aerobic exercise known—which means it
burns more calories and conditions more
muscles in less time than bikes and rowers.
All of which meanes that owners have found
that they can achieve their fitness goals more
quickly and easily with NordicTrack than

' extensor muscles of the back, trunk
relators, biceps, ticeps, shoulders,

,&l chest and upper back.

y Stand-up Positlon

Comifortable upright position is more nafural,
mavre stimulating and allows greater freedom of
movemeant.

Indspendently Adjustable Lower Body Exerciser
Exerciser works hip flexors, gluteus muscles of the
buttocks, thighs, hamsirings, knee extensors, ankies
and calves.

Non-Jarring Motion

Smoath, farless, asrobic motion ensures maximum

wﬁmaﬂiciamy

with bikes and rowers, and without risk of R
wi y while eliminating [~ — — — — — — — —
injury. the risk of in [mﬂ : I[_Fma Brochure & V:dm—l
to the knees, 1-800-328-5888 |
Patented Flywheel shins and back. | In Canada 1-800-433-9582 |
Paltented Mm and one-way O Please send me a free brochure
clutch mechanisms provide continuiy L | 0 Alse a video tape O VHS O BETA |
of mation making exercisa mora | Name |
nt and easier lo sustain, Street
pleasa City State __Zip
Phone{ )
N ordic b mpseeiisitacd)



Front Engine and VW
Models Available

7 Kit Completeness: Packages
from Antique & Classic include
more than $1,000.00 in standand
quality of this owner-built classic components and features than
is more than skin deep. comparable priced kits.

BT Authenticity: All distinctive chrome  See for yourself what real value in an owner-
features are custom reproduced  DVilt sporiscar can be.

Jaguar TMBL

The great looks of the full size
1837 Jaguar S5-100 raErndut;ti.nn
speak for themselves. But the

2T Assembly Ease: No welding, fiber- Call Toll-Free 1-800-245-1310

glassing or tabrication of parts.

10ul|uda U.5. phone collect 1-716-884-1167)

$3, AVTIQUE&CLASSIC — |
AUTOMOTIVE, INC.

00 SonwilDr., Dept. VFWBSE, Bullalo, NY 14225 I
\ru please sand ma the lollowing:

O0%1.0055-100 Color brochurainiormation pkg. (54 valua)
O0%1.00 XK 120 Color brochurefintormation pkg. (34 valua)

Addrass

ICM'.I State, Zip ]

Fhone (Day) 1
L1852XK 120 Reproductionaisoavaisble R )

BOB ELLIS HAIR PIECES

EEND FOR EFIDI:HLIHE

KINKY - CURLY - WAVEY - POMPADOURS

280 Driggs Ave Brooklyn, M. Y, 11222

BASEMENTT
FLUSHES UP To Sewsror

Ne Digging Up Floors
Install It Yoursell - Amywhere
Write McPherson, Inc., Dept. 16
Box 15133  Tampa, Florida 3

Orders call toli tree  1-800-624-1150
M.D ELECTRONICS

11SNEW YORK MALL STE.#133M12 | nes
OMAHA, NE. 68114 C.OD,

CABLE TV
DESCRAMBLERS

ZENTH.. §18500

(402) 554-0417

MC

This VET Did It - and YOU
CanDolt
Too!

r injuries jeft ma
bad.r‘hanlllcapped- but
mow I'm a Im'nl-?mt‘h‘:i?‘::
Locksmill a
:;u: training. Besides, the
work I8 fascinating. 11 can
do it anybody can.'" =— &
Glen Johnson, Larned, Kan.

Make Up to $26.00 an Hour — aven while learning!

z:Be a LOCKSMITH!

li puu |n]uy H:Hng 'I:hirlsl. you're a “natural” enable you to get your share of this always-
XTRA DOLLARS a profitable business. Hundreds we've trained

l.r }n thnu fnl:}nu!lnl business of Lock- are doing it. So can YOU.
:mithina;. Rising crime has increased de- il COUPON to discover how Locksmith-
mand hrm&w““m?‘ Yet there's ing can keeap the extra money coming in dur-
only one every 17,000 people! |0 chare time —or in your own full-time

COLLECT CASH PROFITS ALMOST AT ONCE!  business. Ideal for retirement—good jobs, too.

You're “in businass” to make $10 to $26.00 FOLEY-BELSAW INSTITUTE
an hour a few days a you begin F: - 301 Equitabin Rd., 11732
s shoricut training. Easy illustrated les- Kaaas City, Ma.
sons complete with ALL practice aqulpman! N. Hunt, Wilmington, Del.—*| make %50 a
PLUS wesh exira,”
R. Davis, 5t. Lowis, Mo.—"'1 cleared $110 last
@ ALL TOOLS YOURS ‘: Saturday,”
@ KEY MACHINE m“ TD Ed Boyle, Pittsburgh, Pa.—" My business going

& EXPERT PERSONAL ASSISTANCE

at top speed. I'm moving fo bigger quarters.”
® BUSINESS-BUILDING HELP

COUPON « NO SALESMAN WILL CALL

THIS DO-ALL PRO

KEY MACHINE YOURS

10 lEEP'l
l Address .

'In- rnur In- . City State Tip .
-:lmr-twt

M-mnrm
1 " T T TTTTTLT |

T &1

h FH}: book, “Keys 1o your Future.” l

*185

CAPTAIN'S CHAIRS | jyymous vesour Fabrica!

*11

Lodulll-ﬂﬂ}h PRiCE

LL5. mads by Nationally Known
Soat Manufestuding Company!
Masts or axcseds al DOT. &
Federal safety codes!

FULL "FLEX" suspension & high
dersity foam construction!

ALL FABRIC
RECLIMING

Manufacture’s  capTAIN'S Chairs mcline with

Suggested Retail st a 1ouch o & lever Optional
shirts & 3Position Arminests ane

$ 289-95 included FREE at no axira cosf|

FREE sea! tracks - & 525 valus!

ALL FABRIC maiching Sols

Bacs al the Lowes! il price

In tha LS. - only $185]

FITS ALL Vans & most Trucks!
":'Ic.li subgect io cheege ARG & Solas ané UPSabls!
i it " CALL For FREE Fabric Samplss!

1-800-445-1830 or 1-703-892-4208

Credit card membars can order by phons!

—— e D =S

BRADD & HALL ASSOCIATES

BOX 10643 ARLINGTON, VA 22210-9832
Warehouse Ligqwdalors

POPULAR MECHANICS ® DECEMBER 1989



CABLETV
“BOXES”

Converters — Descramblers
Remote Controls — Accessornes

# Guaraniesd Best
w« | Year Warranly

= Immediate Shipping »
TALOG «

TH#HS HI:IRLD CﬁHLE Co.

} Sowthwesl 11 Tih Suite 138
Wiami, Flan

8js

tef

iy

i

uj

i
Tty wp e e el 0 ey Tl e iy 0 EIE
Agsanbis G - wp W W balery el md ) !
Far cataing of Tasmiien). Vot Soramibien, and

il ity it 7 00 i U5 Carg

HEARTH-AID® I
FIREPLACE GLASS DOORS
W/HEAT EXC HAHGEH

You don't AT
need 10
sacrifice your
Firaplace's
appaarance
or the dalight
of an open fire to
be Energy efficiant.

For Frea information and Detells Write or Call:
FIREPLACE HEARTH AID

106 Reynolds Dr. - Franklin, TN 37064
Phona: 1-800-742-HEAT

(615) 790-1808 DPM

Cut Fuel Bills

CABLE TV. CONVERTERS

WHY PAY A HIGH MONTHLY FEE?

All Jarrold, Oak, Hamlin, Zenith, Scientific
Atlanta, Magnavox and all specialized cable
equipmeni avallable for shipment within 24
hours. For fast service MC / VISA or C.O.D.
telephone orders accepted (B00) 648-3030
60 Day Guarantes (Quantity Discounts) 8 A M.
to 5 P.M. C.5.T. CLOSED WEEKENDS. Send
salf-addressad stamped envelope (G0¢ post-
age) for catalog,

( T F 0, Box 5000
Suibe 311 |PH)
Carpestergville. 1l 50110

MIDWEST
[ELECTRONICS INC.

No Hinois Orders Accepled

Incredtble books'

Dsoover hundreds of manuals, indusirial handbooks,
papa backs, reprints, and privalely published papers on-
Irl-l.ll 1.l|:hi'll‘.ﬂ :lltpl‘.ﬂ ranging from mll.mg mefal o
G s building windmills, and
= from slaciroplating 1o
& blacksmithing.
You'll sea instankly
4 why this is the most re-
N markable mailordar
bookstore everl You
=S don't know what you've
mmn'lq”ﬂl prnhﬂ:lj' hiawa just the lechnical how-io
nformation you've been seaking for years!

Wide Variety!

Make papér! Electroplate!
Mol cast iron/| Laann calcu-
lesl Pour babbit bearings!
Grind lelescope  mirmors|
Make wacuum pumps!
Grow crystals| Dis-
cover books on hy-
draulics, steam engina
disagn, wind power, mag-
niads, sundsals, resforatan
of lathes and miling

machinas and much moral

L 4 L4
Highest Quality!
Every book is guaranieed 1o be high qualiy| This is NOT a
book cub. You're ires 1o pick and choose only iha very bast
books from the best publishers with no obiigation. Since |
cannat possibly offer every book publishaed, | olfar ondy the
bast. You gat high quality books, Lair prices, tast sarvics, and
honast doaling. You can onder wilh. condidencs,

Buid a pre-
cizion lathe
for lass than
850 without
power iools 4c
of cihar pre- TR
cision  in-
slrumanis|
t's trual Build a precision shaper, miling machine, drill
press, rofany table and indaxing haad, a shee! metal braks,
and moral Learm how jo make a surace plate from scraich
and usa it 1o rebisd used maching ioals. Bulld & one lung
anginal Design steam engines and bollars! Bulld a weldar|
aks your owa dril bits, laps, dies, reamens, end milis and
much more. Discover an incredible 2000 page mechanical
anginesr’s handbook| Leam machine design! Prospact and
reciaim precious melals| Make bocks and glass! Visit 1810
slaam sutc lactories!

{ Melt Metal!

Learn how you can fum an
old pal and blower inlo a
powerdul furnace that can
malt shsminum cans and
scrap, pol matal, and
brass. We built one for
sbout §10| Uses grocsry
siofe chancoal! Pour cus-
tom castings! Build a tur-
naca 1o meh cast ironl Dis-
cower books on sand cast-
ing, patternmakang, cupola
oparation, casting of deco-
rative Hems, and moral
Discover the secrats of
Whitworth's 1853 mi-

chometar thal could measuhe 1o a millionth of an inch! Make
chareaal and coke! Build a divading maching and mions!

Much more!

Sae lechnical sachool lextbooks on ma-
chine ool oparation, diesel repar, and
refrigeration. Learn how the ancans
refined all typas of matal from on to

gokdl Learn simpée chamical analysis! (9
Work ron with a fonge and amvill Buida  §

‘wood lathe| A band saw! A circular saw
blade sharpenar] A wood sioval And
much, much manal

Write for a catalagf

!.

Write for your copy of the |as-
lesl jam-packed ediion of
Lindsay's giani Technicai
. Send $1.00

(U5 & Canmda — $4.00 loreign
alrmad). You'l ses in a minuls
nﬁy evaryons is laking about
this incredible source ol hun-
dreds ol vnusual hard-to-find
books| Write today for a cala-
log and order the books you
naad while theyre siill aval-

abia, Write loday! o

/_

] Canada. ($4.00 forsign airmai)

i
Dubllccll:lon)

i Box 12-EMB, Bradley IL 60915

Sand a calalog! Mve enclosed $1.00 LS. &

I Hamae
l Streat

j G

Siale Iip

DIRECT TO THE PUBLIC

Replica Assembly Kits from

4995

Minneapolis, MN 55426
I Minmasotn coll [£17) 546-T334
Ciolf now o sand $1.00 for information

1-800-328-5671

Gzl
1975 Merradas raplin




PROFITS iM*- .

Work part time, full time -
right at home - wo halp
you every siep of the way.

Mo doubt about it. .. &5 a small enging pro, you can cash
Imv o (he hige demand for qualified men wn one of Amer-
Iea's fastes! grawing industries. You |l be abie o command
top hourly rates of from $25.00 to $30.00 per hour — anag
tha:s!‘usi for labor. A simple fune-up earns as much as
$49.95 for less than an hours work, and pans. enpines
and accessories wil add even more 1o the proiits

Plenty of business waiting for qualilied men.
65,000,000 Small Engines Are In Uss Today!

That's the oHicial count from the Enging Service Assn

and one-million new engines are being oudl each month
With fully accredited Foley-Belsaw training. you can sagn
hawve the skilks and knowledge to make 1op money ser-
vicing these engines People will seek you out and pay
you well to servicé Wheir lawnmowers. tillers, edgers,
power rakes, garden (ractors. chain saws, minibikes,
snowmaobilas, generators. go-carls, paint sprayers
snowhlowears the st 15 almosl endless

Protessional Tools and Equipment, PLUS 4 H_P. Engine
ALL YOURS TO MEEP. .. All al No Eaira Cosl.
NO EXPERIENCE NECESSARY!

You don'l need 10 be @ "bom mechanic’ o have any prioi
ENpETIBNCE. YOU Can master this profitabla wade nght a1 home
in your sparetime. Lessons are lully illustraied . so clear you
Can'l oo wrong, and with pur famous ‘ledrn-ty-daing” method
you get practical “hands-on experience We also show you |
how 10 (et business, what (0 charge, wheme 10 ge! supphies
whoiesale . all the inside tricks of the irade you need to
55000 SUCTESS nght from the stan

Send for FREE Facts — Do It TODAY!

NO Obligation—NO Salesman Calls!
Yoo mizh moselring by accepring das offer ioosee i
wanily youi can fearn phe skills vou meed to fne rease
VORMF IINCERETE I O h.l'!.'.l'.'-fu il Prhexireess dof praE Dok
Just fill im awd mail conpon below (or vewd postcard
with mame amd address) fo receive full information
by return mail, —

RUSH COUPON TODAY

el

Dwpl. 51756 = copy lndsy! |
Kanaas Clty, Mo, 64120 —— |
r-ﬂ-------------‘ |
y S ||
I Kansas City, Mo. 641 % |

I L] YES, please send me the FREE booklst thid gives i
B it details about starting my own business in Smaii B
Wl Enging Repair | pdersiand (here is N Obligation and |
Immhmmllcaﬂmme I
[} NAME [ |

] |

ADDRESS

| |
oy |

| |
IlEl!LE-—----H---------H-F-—-pul

A GREAT GIFT IDEA! |

GET INTO
A TIGHT
SPOT

repetitions are required for long bolts.

One 360° turn of this specialty tool is
ual to eight normal ratchet motions.

uality construction, the Sidewinder

is torque tested 1o 150 ft. Ibs. and

carries a liletime

Found in ool kits of major racing leams.

To order, call today

1(800) 999-3405
We ship U.PS. daily.
MASTERCARD AND VISA ACCESTED

S/DEWINDER

PRODUCTS CORFORATION
2066 Old Rocky Ridge Road
Birmingham, AL 35216

PAY FOR YOUR HOBBY!

o 4 w u PRESENTING 4 40 4 40 &

CABLE TV

EQUIPMENT

wxwas STARRING & u+
JERROLD, HAMLIN, OAK
MANUFALCTLIRERS

AND OTHER FAMOLL

o FEGTTT ARTANTY PROCAAK ASLARLE
& LECRVEST WIS, "HOLELALE PeCES i U S
» CHRDERS GHIPTED FROM CTOCK WITHIN 3 HOURS

FOa FREE CaTALDG omy 1-B00-345-8917
ron Al wwroasiaTion  1-B18-T14-5914

[:} PACIFIC CABLE CO., INC. E

Perues C4 5170

*Not sold in slores

distributorship inlo,

JOIN THE #1 MARKETING TEAM OF THE
80's AND OWN YOUR OWN BUSINESSI
THE PRODUCT: A revolulionary Maw 3-D Camara
= Tha only ona ol is kind, GREAT GIFTI
= 3-0 pholos using slandard 35mm film
* Mo special glasses or viewars required

* Prolected by over 100 palents worldwide

= Dramatic 3-D pholographs maka selfing tha
camera and accessories simple

Saend $3.00 to cover P & H of brochura and sampla
pholo. Indicate if you'rs also interesiad in receiving

Send lo: Independsent Dislribuior
HCA-69 Box 1547
Ironton, MO 63650

Whila waiching renial
mindes, you will nolice an-
noying periodic colar
darkening, color shifl, un-
wanied linss, Mashing o
|sgged sdges. This s
caLsad by the copy piodec-
ftion jumming sigrsis sm-
beddad in fhe video laps,

such =3 Macrovision copy
proisction. Tha DIGITAL
VIDEQ STABILITER: Fa0I
complelaly aliminates all
copy prodections and jam-
ming signals and brings you
cfyeial clen pictunes.

WARNING

The Digital Video
Stabilizer; AXI Is in-
tended for private
home uss only. R is
not intended to copy
rental movies or
copyrighted video
fapes that may
constitute copyright
infringemeant.

DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEQ COPYGUARDS

FEATURES

8Tha besl and the mos!
sncliing Video Stabiirer

In the ot

® Eamy to uss and & snag i
irwall

@ Stafe-of-ihe-art micro-
chip ischnology

®100% aviomatic - no
nesd for any

traublesome adjusi-
]
®Works on all iypes of
VCAa, Tva, and Monitors
Wiight weighl B ounces)
and Compact |1x3.5x57
& Boautitul deluxe gt box
@Uses & slandard 0 Voll
balery which will fast 1-2
ysary,

& Similar unity sold elwe-
whats lor B0 or maonel
SLUNCONDITIONAL 30
DAYE MOMEY BACK

GLARANTEE
&1 YEAR WARRANTY
B FAST UPS DELIVERY

Alr Shipping available

ToOrder.  1-800-445-9285 or (516) 568-0850

$49.95 ea. +
Visa, MC,CO0  M-FE6  (batteny nol included)
5CO Electronica Inc.

Dept G55 5681 W. Marick Ral. Valley Stream, WY 11580

$4forpah




BUZZBD

FOR N30 Aelesgian. WA BT

Men, this is Fight Back!! Bea i ulegprermiice’

w The Liberator

My wumwihy srwevprms  Firigs oot |ooes
P e (ary | coemw e el ael, @i bl mel

W Do o it prde resas sl
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CALL NOW! B0O-GO-BRIKE
BE ON TECHNOLOGY'S LEADING EDGE

T BRIEE ™ s sTemady mansJveabie Our patenhan ech-
RS0y Feleall Tie W0f org! font whesl 03 onl unil on ruBbes
phe points. Fo e, you Bmply leon you Doy

rao’ RATISFACTION DULEBANTEID — Call ke cséails
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LT TUALY WASEARIIID), A4CHTY ALITRRLIL:
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PFasineg, Demgan 71k it 941 LID RN abaanpl i

Sl DISCOUNT PRICES

Sale Good Thru 12/37/00 Spark

-“::- 1} Ignitor
wyrTE ] 280,000
il
4000 & Hoater
Watt Genarator | High pressure haales ajusts

B HP Tecumash srgine
Hal el Won Eleeve.

down io 75,000 BTU. 27K
Usa 100 B propane gas

oernce SURPLUS sae

Battlefield

BINOCULARS -$16 oy

20,000 palrs of aging baftiefiedd binoculars sach
squiped with powerful TX lansas designad for the
toughest combat conditions, guaranies in good con-
dition now opan for sale o public with first come -
first sarve basis. Send $16.00 plus B850 for
shipping. Dus to limited supply, NO MORE THAN 3
PER DRADER, MO C.0.0., send check or M.O. to!

DEFENCE SURPLUS DEPOT
DIVISION 149
4707 N. PECK ROAD
EL MONTE, CA 91732

hem# TE425 eynder Hame T8
saie $419.99 ssie $127.99
Send for your

Name Brands!

. City
! State
| Northem, Keys B4T42

on Famous

Mmrmur.‘mmsmmm;r I
Tools, Parts and Eguipment Catalog! |

MName

Agdress

IID

PO Box 1218, Bumswilla, MN 55337

Northern

Wihore thi Pros and Handymen Shop
wsys 2414x OADER TOLL FREE
1-800-533-5545 v s12850800

e
-_,...-'-.,,_J
CLAOW K CON

1 iy or

FACTORY DIRECT CLOCKS
AND FURNITURE

F MPEROR

World's Largest Matutnctuner ol Grandiaiher Clock Hils
Dapt X307, Emparor indusing! Par
Fairnops, Alabama 8532 ® Phone 1-205-826-2316

Do-lIt-Yourself

Kits or Assembled

and Finished

® Grandtather Clacks,
Mantel and Wall Clocks

® Cabinets, Chesats, Tables,
Chairs. Deaks. snd more!

® Solid 3/4" Black Walnut,
Charry, or Oak

® Heirioom Cuality

# Solid Brass West German
Movements and Dials

® Money Back Guaranies

1PANY

Do Voiree® K [ Finisness Clocks [ Finmred Furnimirs
Name
Stread
Ciy
Siele Fip
i ipane Pryi

Largest
Manufacturer
Of Pertable
Sawmills

SAWMILL

Folr Models To Choose Fram
BUY DIRECT

1(800)553-0219

In Indigna call: (317) 2711542
d4-page calalog or use
your MasterCard or VISA
o arder our 50-minuie
demonstration video-510.00

-hizer Products, Inc. & Dapl, D51

=

Wood
B1BO W 108h 51 Indlanapots, IN 4621 4-2430

Introducing

The
New

-
Teed
1zard.

the ultimate solution to

rotary trimmer line problems

® No more trouble with trimmer
line — never buy line again!
® Easy to install on your
gas trimmer.
® Cuts through tough weeds,
briars and grass.
® Keeps your rotary trimmer
in business.
TO ORDER GALL TODAY

1-800-262-5122

(Call for dealership inquiry)

e L s mE .-

ONLY

$2195

[ JVIBA | )WC# Exp Date
{ ) Chack snciosed for $21.95 plus $3.00 postage and handling.

Your Trimmer Make Model #

Name Phone L !

Streal

City State Zip

Send to: WEED WIZARD, INC,, P.O. Box 275, Dahlonega, Georgia 30533 iz
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CLASSIFIED

| .ZR l ,S

SNVENTS

Sophie Gronowicz, Classified Sales Manager Daorothy Molan, Classified Service Manager

Rate: $8.65 per word payable in advance sach insertion. Minimum insertion ten words.

Bold face capitalized words—$1.00 par word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—$50.00.

The next available issue to place an advertisement in America’s No. 1 Classified Section is FEBRUARY. The closing is DECEMBER 5ih.
Send remittance payable and order to Popular Machanics, Classified Department, 224 West 57th Street, New York, New York 10018,
Please indicate Heading wnder which ad is to sppear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintaing a register of such mail-order advertisers containing their complets names and street addresses.

Advertisars using P.0O. Box number must furnish complate name and strest 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 clearlty what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

MHHT

Magnthey !
ﬂ—m—&rwhll Lisasd Equwn-m. Frea Brochure.

311, 3432 Orchard Park Rd., Crchard Park, N.Y. 14127

“PATENTS, GETTIMNG OME . .. A Cost-cutiing Primar for
Inventors.” Sea “FOR INVENTDRS" cobumn,

“THE DIVINE PLAN OF THE AGES" an aid to Bibls Study.
Frea! Writa: Tucson Bible Students, P.0. Box 36811, Tucson,
AZ BST40

SECRETS (M The Richest People. How To Accomplish

GUARANTEED!
Pubdishing, Dm'r P, 500 Carey Avenwss, Wilkes-Barre. PA
18702

WAKE MOMEY DRIVING FLV_'8 Informaiiog Book - 534 85,
TRAVELMASTER, Box 11100, Albany. WY 12211

SAVE 535 THOUSANDS ON YOUR NEXNT HEW CARI Most
makes, models nesr DEALER COST. Raport $5.00. Wy pay
mare? Guarantsed. Snider Publishing, 98 'West 83rd 51,
Suite 303, Wilkestrook, Hinois B0514

HEED money T Buy & sell used videos. Booklet: $5.05, P,
Costello, P.O. Box 28326, Philadsiphia, PA 19148

AMERICAN LOTTERY GUNDE. Sacrets 1o playing 30 ULS.
Lotio Games. Only §13.85, Satisfaction Guarsntsed. PKPP,
Biaw B32354, Richardson, TX 76083

POPULAR MECHAMICS HOME HOW-TO This baook is for
mllmmmmmmﬂMMI-

remadeling.
ulwmm photograghs, 512 pages and only 529 85
Orcler #B-1935. You won't be sorn, Popular Mechanics, Box
1014, Radio City Sta, New York, NY 10101

BUY KNIVES, CUTLERY ITEMS at Whohssals, Save up 1o

43470, Sevierville, TH 37884

FLAGS! FLAGS! FLAGS & FLAGPOLES! Free Catalog!
LIBERTY FLAG, P.C. Box £24PM, Resdsburg, W1 53053, 1-
B00-274-7001.

RARE INFORMATION, SUPPRESSED FACTS. Solf-im-
provemant, self-employmend, afernative sclence. Catalog:
$3.00 (Refundable]. MAFA, P.0.B. m.umw
G8108-0229

FUNNY BOOKS, RECORDS! FREE CATALOG. Mad-Mart,
Box 1264, Hovston, Texas 77251

-+ INCREDIBLE  Retums. High-Tech
Desigra. Workd's Best. FREE Catalog. BOOMERANGMAN,
1808-1 M 3rd, Monros, LA 712004222

“HOW TO START AND OPERATE YOUR OWN PROFIT-
ABLE BUSINESS, AT HOME.™ Free detalls. John A Kosman,
1T fbsen Avenus, Departmant 1085, Dix Hille, New York
11748

GOOD IDEAS FOR BETTER METALWORKING| The Homa
Shog Machinist—tha maganng with more good uses than
your lsthe. Whalever you maké n your shop, it can save you
time, hemdaches, money. Six issues. only 519, To ondar, call
BO0-447-T367 or write Tha Home Shop Machinist, Depl. C13,
Box 1810, Traverse City, M| 40685

HOME REPAIR GUIDE, 380 page ded uxs wolume, compleie
with illustrations. disgrams. Small jobs 10 major projects
$18.96 SD. Enterprises, 2625 Park Avenun, Suile 94,
Bridgepor, CT 06604

GET THE JOB YOU WANT, 7 DMT Enterprises, Box
8725, Burbank, CA 91510

25 NEW HELEASES, PLANS AND IDEAS CATALOG
waakend buill mial dump raillans 10 new home business for
EXTRA INCOME that kids can do $2.00 to: Technology, Box
1272, Cantraba, IL 62601

BOOKLET, “Warking Your Way Throwugh College,” Tells
How. Lea Dickinson, Bow 385, Hampion, Virginia 23868

114 POPULAR MECHANICS

LEARN GLASS ETCHING Transform windows, mirrors,
and glasswane into works of art tor fun and profit! Exclusive
maihod 15 fast and easyl 16 page catalog $2. Starter kit
§1295 postpaid. EASTERM ART GLASS, P.O. Box 341-
H‘IHW N OTa@1

mﬂlmmmemwcmnmm

Widisa Cadabog filled with tha lates! accessories and supplies
e the video anthusasi. Order one ar bath. Write: Porer's
Camera Store, Box 628, Dept. PM, Cedar Falls, 1A 50813 or
cail: 1-800-553-2001.

“FREE Calalog. Ower 2,000 yﬂ. houssware, ahsctronic
Hems ol super prices. Denex Corporation, Box S02974,
Mhiarmid, FL 33158

VIDEDS: Military , Joeps, Armor, moral Calalog
$1.00. Vintage Video, Box 551PM, Greancastle, PA 17225

POPULAR MECHANICS “PLANS AND IDEAS" CATALDG
=—Hundreds of ideas on workshop projects, plans for shop

MECHAMNICS,
BOX 1014, RADIO CITY STA., NEW YORK, Y. 10101,
CHRISTMAS GIFT SHOPPING

WATCH REPLICAS! Lowess prices! Warranty! Goldplated:
Exact woight! Call [404) 983-3USA

ADULT tabie games, frea catalog. Strategy and Fun. Wriba:
Eurc Garmes, 3541 Fodney Street, Long ksland, WY 11776

Miami Baach, FL 33139

OLDTIME Merry-Go-Round Music on tapa—the real thing.
;:m: Couniry Camival, Box 8874 (PRZ), Salem, MA
1971

GIFTE, IMPORTS, Catalog §2.00, Refundable - The Magic
Mailbax, P.O. Box 1085, Lancaster, TX 75148

CHARMENG gifts. Send §2 for calalog. Refundabie, PLUS
1% discount, upon purchasing Satisfaction
CHPAI Gifts, 323 Iberis Or., Arington, TX 78018

FREE Gifts & Catslog, Favorite, Digtingtive Gifts by Mall,
Write: Seaguita, 16463 Cavendish #103, Houston, TX TH055

GRANDPA'S Most Favorile Christmas Fudge Racips.
Family treasure for genarations. $3.00 SASE. P.O. Box B3,
Martin, TH 38237

SWISE ARMY KMIFE, Precision Ouslity, Stainkess, 12
inals, $8.95 Postpaid. Juhits Enlerprises, B42 W 1020 South.
Prove, UT B4601

MAGMETIC HUT HOLDER-Stainkess steel altachment fits
most Comman open of box end wrenches (37347 to hold
nul of bolt while working in hard to reach arsas. SUPER
GIFT ITEM! Send $3.95 Ameritech. AT. #9 Box 421,
Harrison, Arkansas T2601

protects your

space sge refiection silverloil, quick roll up,

sasy storsge GREAT GIFT 51205 PAH. Enberprises. 3302
Wst L4, Lancaster, CA 93535

CHOCOLATE ROSES $24.85 Dozen. Nationwida Dalreery
Available, Credit Carde Acceptad (602 B45-5207.

M THE MOO0D / Out Of The Cusstion Pillow Cases, 1
saying per side. Send $8.50 Per Sel. And §1,00 PR
Room, 1840 Heidelbarg Dr,, FI, Worth, TX TE134

QA
GIFT OF EXCELLENCE, THE MITEWRITER PEN. A light
that writes. Per fights up in the dark Gift bosed with

Oakonde O,

batteries, bulb. sxira canridgs, Only $11.95 pw

Assource Management, 1410 Kimbarley Dr.
Canada LBH 2Yd

Mohpwk, \"#dhltl.. Mich. 48157

FAMOUS BAVARIAN BUTTERFLY PIN $1685 + 5300
%ﬁ.mmmmm1m.mm
THZ28

(Continusd on next page)



DIESEL PROBLEMS? Trouble-shooter's manual, 85,
Disss! Mamienance, PO, mmmua
a2

BUILD BIKECAR! DatailsFhoto See Any Popular Sclence
Magating Classifiacs.

BICYCLES, SUPPLES

MOTORBIME, beach cruiser, plans $5.00. Arcol, Box
2342, Waco, Texas TETO3-Z342

MOTORCYCLES, MOTORSCOOTERS &
SUPPLES

V8 HIGHWAY TOURING TRIMES. Automatic, seats 3,
roadster or hardiop, Color Brochure: $2.00 Cobra Trikes,
Inc., 1205 Applegate Depl. PM. Jaflarsorville, IN 47130

SLICK 50, $1/BEAT ANYOMNE. 1-800-537-7832 (CA (408}
268-SLICK). BAJ Spaclatiies, Box TTE3, San Jose, CA B5150.

GOVERNMENT SEIFED Vehicles from $100. Fovds. Mer-

GO KARTS, Minibikes, ATV & Kits, Parts, Engines. Lowest
Prices. Largesl Selection. B0 FPage
FAsfundable. Kart World, Depd. C.
Painesvitie, Ohio 48077

MOPEDS, Elecirc Cars, Parts, Acoessories, Catalag $3.00.
Jacksonvidle, Fla

EXPOSED! Auto Industry Secrets. Repair Fip-oifs. Free | 32210

information] Classik PM12, 72571 5L Landry, Cowimglon,

LA 7423 AAIATION, HANG GLIDING
mm'rmmr-rmm HOBBY HELICOPTER. Uitralight single seatar. Simpiiiod

Maitoroy-
ches, inempansive, sasy. (Frea) information: Ghroma Finish,
Bow 2285, Waldor!, Maryland 20604

IS IT trua you can buy jeaps for under $200 through the

W5 Govemmaent 7 Gaft the iacts today! Call 1-312-T42-1142
Ext. T133

VAPOR Carburetor Triples MG, Fres information, HEA
A2 PY, Bowling Green, MO 83334

GOVERNMENT SEIZED VEMHICLES from §100. Corveties,
Mercades. imports now avallable. For Buyer's Guide call 1-
BO0-TI3-4 100 ext. V=300

DRUG RAID SEITURES: Buy Dirt Chaap! Cars, Trucks,
Vars, Boats, Computers. Write: Selrures: Bow £300-AT,
Wast Covina, CA 81781,

WANTED: Ferari, Lambarghini, Masersti, Bizzsrminl or
Halfian Spants Cass Ay Conditish. 201-427-0060.

construction Motoroycle m

DESIGH-Build Airplanes, Hang Ghiders, Simplitied puldi-
eations brochure £1.000 MeCoy Alreratt, Sulte 243, Box J
Manhattan Baach, CA BO266

BACKFACK HELICOPTER Booklet
Rotors, Box 187, Rapid City, Mt 49678

10000 AVIATION ads in sach isue of Trade-A-Plane.
Planes, parts, avionica, sarvices. Subscriptions: E30vpear (38
issues). Trade-A-Flane, P.O. Box SZ9PMW, Crossille, TH
38557 615-4B4-5137.

$10.00. Robins

n;mnmm

POLICE-FIRE SCANMERS. CB's. HAM. MARINE IWAY.
ANTENMAS. HPR, BOX 18224PM, DENVER, CO 80219

DIRECTORIES: Secrat Scannes Frequancies! Federal
Agancies, etc. Big Catalog. CRB, Box 56-PM, Commack, NY
1728,

CB MODIFICATIONS! Fraquancies, sledars, FM, amplifiers,
booka, kits, repairs, high-performancs accessories, Catalog
£2. CBCY, Box 31500M, Phoenix, AZ B5045

SECARET CB manuals, modifications, accessories. Cata-
log $2 Selman Ermterprises, POB 81849, Compus Chist, TX
TEAGH-A189. (5128532805,

BUGGED? WIRETAPPED?T Find oul last! Countmrmes-
sures equipmeni catalog $1. Capri Elecironics, Bon 588F,
Bunyfiedd, CO 81122

LONG PLAY TAPE RECORDERS, 12 hours per cassetia.
Free Brochure, Productive Products, Box 830024, Norcrosa,

Georgla, 30063
HARD-TO-FIND ELECTROMICS for irvestagators
and Sand 4 stamps for calalog Mow!

macufity professionals!
Hunteren, Box 783, Clemmona, NC 2T0M2

ELECTROMIC Kits! Voice Disguisers! FM Bugs| Tranamét-
ters! Phone Snoopal Bug Detectors! More! Catalog §1.00:
AAMDI Electronkca, Box 25847, Dept. 284, Termps, AT 85285
5647,

TELEPHOME RECORDING CONTROLLER-Connacts -
tetan fslophone and cassstle reconder. Aulomatic etart!
G e Froducts Bow SmEL, Horeross

SURVEILLANCE | COUNTERSURVEILLANCE catslng
Cameras, transmitters, bug detectors. §3.00 (refundabbe),
DWP, P.0. Box 1275, Redondo Beach, CA 90278

ESPIONAGE-Where 1o find survet{lance

Fypes-sensitive
aguipment. Sand §2.00 to: LGS Entenprises, P.O. Bow 33006,
Kansas City, MO 64114

AIRBOATS Howercraft Supplies. Completed bModels
Pians, Kits, Propeilers. Engines. Catalog $3.00. Sporiscratt,
Box Ga0bi4, Maoker, DK T4855

IHCREMMBLE BARGAINS! BUY Government SsizedSur-
plus _ . . BMW's, Mercedes, Porsche’s. Domestics, Trucks,
Buuvuu.llh: From $100. AMATING Rocorded message
REVEALS Details (B0F) T21-2007 Ext. 2412

BUY Govemnmment seized & surpius vehickes from $100.
Fords, Chevys, 4:4's, ete. For into call (602) B42-1051 et
boT

EMMAMCER. Can double miksage, relain
full powar, fits all carburetors. Satisfaction Guarambeed.
Eagle Research, 1(BM428-T220.

MNEW FORMULA 2020 Glass Treatment improves Wel-
WINDSHIELD Into Lus-

PARTS WASHER, portabbe, 12 voll DG, Comphate plans,
free tempiste. introductory offer 5595 CBM-PS12, 242
Mariatta, Johnstown, PA 15904

AIRBOATS, Uliralights, Propeliers, Information $1.00,
Askay Propailer, 85154 Old Denton Ad.. Keller, Texas 76248,
mm 4313180,

TWO, THREE AND FOUR BLADE COMPOSITE PROPEL-
LERS! |desl lor mirboats, ultralights, hovercraft and wind
genaraiors, Since 1582 tha laader and lowest cost adjustable
pitch prop available, Cver 000 in service. From $200.
Brochure, sedection charts and prices, $1.00. Utira-Prop™,
Box 2842, Grass Valley, CA 550949

MASA smblems. toys. gifts, collactibles. Catalog $2.00.
Astundable. Collector Trends. Box 381, Dayton, Ohio 45400

ROCKET MOTOR MAKING TOOLS, Supplies
53.00. bmpulse Reactions, Box 81342, Seaftls, WA B81.21

TUCKER BADGE - admission to showing of first Tucker
i - mentioned in January 1989 Popular Mechanics. 54,000,
1(502) I5E-4154.

ADJUSTABLE car sufic nols sliminator. Effective.
$30.00. Craig Gilbert, 5424 Houston Rd. #869, Macon, GA
31208

HOOD ORMAMENT STOLEN! Exsy Alarm Flans and Spe-
cial Switch 795, J B Enterprises, P.0. Box 425, Mukilteo,
Washington BEITS

SEZED and surplus Subos, ewalry, CRMTETS, COMPUBETS.
housas dirt cheap. For Movember new detadls call any timae
(BIS)ER2-4821

ALTO SUPPLIEES & EQLIPMENT

ALTERMATORGenaraior  Rebuilding Book  Price:
Hadelund Engineering. Box 26044, Las Vegas, NV B9128

EMGIME OVERHAUL KITS: WHOLESALE CATALODG
$2.00 Enginn Senvioe Group, Dept. PM, Bax 13053, Lansing.
Ml 43504

BODY REPMAR VIDEDS.. 51995 . Free Brochure Call
Triangle Productions 1-B00-562-8855.

HOVERCRAFT Plans All Sizes. Catalog $1.00. Universal
Hovercrafl, Box 281, Corgova, lliinoks 61242

mmmﬂﬂmﬂtﬂuﬂh ordinary

consiruction plans and brochure. §11.85.
Mwﬁmﬂmiﬂm Chinton, New Jorsey GBS08.

HOVERCRAFT plans, 3 to 1600p. information. 4 (mefund-
able]. Seviec, Box 848, Monroo. WA 98272

BARTLETT Flying Saucer Uiltra-Lighi Howercraft Faatured
In Documentary Film, “Force Beyond ™ Powsred By Ordi-
ruary Lawn Mowes Engine. Complete Plans. Supply Sources
and Photo Review $10.00. (24 Hour Astum) Send To: Herb
Bartiett, P.0. Box 1580, Sibmrdale, WA BA3A3

DEALERSHIP information 35 VW Hovercraft Plans $25.
Neoteric, 1845 Tippecanos St., Tere-Haute, Indiana 47807.
12 Z34-1120

STEALTH Howercrafl plans. Positive steering, brakes; no
alip, spinl $12.00. Hawl, 2430 Oarfish Lane, Oxnard, CA
L3035

AMATING MNew hand cleaner FREE SAMPLE. LincMar,
Ben 150643 -PM12, FrWorth, TX T5108-0643

HOVERCRAFT PLANS & PUBLICATIONS Catakog. §1.00.
Lansing Asro-Maring, Box 27655, Lansing, Michigan 45309

FREE Programal! IBMpc's/Apples TRSB) s/ Commodores.
EZRAEZAA, Box E2Z2MDE, San Diego, 82105

PC-TRICKS ) All the neat special effects and humorous
Dos p-mm-mﬁd 1o know! BO programs for IBM
compalible campuben. 35" or 5.257 gk £29.95
Pineapple Softwars, Dept. K3, P.O. Box 61877, Honolulu,
Hawaii #6838

IS YOUR PC A PAPERWEIGHTT Are you & novice? Need
puidance, information, idess? Send §5.00 1o Bixby
Compauter information, Bax 260-PM, Southwick, MA MOTT.

78 CHRISTMAS TUNES including hyrics, IBM-PC. 514" disk.
$9.95. Estimate Software, Box 1852, Winter Park, FL 32780,
(40T)E2E-1313

$1.00 |1BM sofiwarsl Free large catalog! Prompt!
Rumpalstitaiin, POB 1228, LaSwaur, MN 56058

BUYIMG A COMPUTERT Industry insider reveals all you
nepad 1o hnosw 2HA VHE video shows you Apple, IBM Clones,
Macintesh, produst comparisona, demonstrations and ac-
cessoties. Dealer cost and how o buy wholesals, $25.00:
Friendty Computers, 4471 CR. 175, Clyde, DH 43410

VHS VIDEQO
MOVIE CLASSICS
FREE 3000 Selection!! DetailsCatalog: §5 (Refundabis)
Art, Bos B4PM, Kesler, CA S3530-00864

SATELLITE - TV
FREE DETAILS. INSTALL JT YOURSELF! Eaay o follow

Satnllise Communications, Bax 264-M7, Bohemia_ New York
11716-0264. Phone (516} 5680-1292,

SATELLITE TV - Frae 24 paga catalog rushad to you listing
best products at lowest prices. SATMAN B00-472-8828

VIDEQCIPHER: Build Your Own Low Cost Videocipher il.
Oparates Without Subscription, KA includes Simple Instruc-
tians, Parts List & Circuit Board. Onky 858,00 {US), Chegue,
uu-ro:mmm1w.mm.u..wm

FREE Catalog - Do-it-Yoursel! Save 40-60% Lowest prices
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ADIRONDACK FURNITURE chairs, double chairs, rock-
ers, wic. Brochure §1.00. Dayspring Creations, P.0. Bt 173,
Northfiedd, MN 5505T.

ATHLETIC EQLIPMENT AND BODY
BULDING COURSES

FEY TTBALN HOPTErEDLTE
Products. Box 4105, Hopkins, M 55343

CAMPERS & TRARLERSIITS, PLANS

BUILD YOUR OWN - Travel Trader - Fifth Whesler -
Motorhame - Campar - Plckup Cover - Plans - Patterns - Kits -
Catebcg $1. Glen-L., #1352 Rosecrans. Box 1804HV,
Boiifiowas, CA BOTOE

mmmmm Car, Constree-
tigr-Sirong, Straamlined, sesily built, Klts. Cata-
mﬂmw Tag-Along. Box 15107, Salem, OR

BOATHITS- n.ml PATTERNS - Phywood -Wood Epoxy
- Fiberpiuss - - Alminum - WORLD'S LARGEST

FoamHB00K Boatbuildng”,
CLARKCRAFT, 1&PMM NY 14150

MR Cooled Outboard Repair Menuel. $7.50. Ugly Dog
Pross, 2048 5.W, "G" 51, Grants Pass, OR §7526

BOAT PLANS - PATTERNS - KITS - For Home Builders
Hundneds of Proven designs - T155" - Hﬂmﬁ#ﬁm
Kayaks - Rowboats - Duckboats - Dores -

Ssilboats - Houssboats - Sportfighars -

BIGGER, More Poworful Musches - faster]] Froe Booklat|
Unvprsil, Box BES4A, Detroll, Michigan 45240

SAVE on Supplementa! Fres Catatog!
Vitamina, Box 20730, Reading, PA 15608

KUNG-FU Froa Lessons. Send $1.00 lor Posiage. Mcllsa,
Boo 1755, Depl. PRBIL, Honolulu, Hewail S5808

BUILD MUSCLE FAST. Loss inl, strangthen ower back.
mmmuwmuwmwwwn
“iiusches tha Video.” §32.00 Todal. VHS or BETA. Ring Post
Productions, P.O. Box 3501, Van Nuys, CA 91407,

BEEMAN SUPER POWER ADULT ARGUNS. Fina fire-
e, guarenised best prices for the very finest, Unaxcelied
power yes. bul mone Importantly; unequalled ACCUrBCY,

sction, durabifity, ownership pride. Largest US.
sades. 108 page free Airgun GuidaFirsarm information. Add
$2 for tast madl. Beaman, J440-PMC Alrway, Sants Foss,
Calif. 85400, (TO7) 5TE-T900 {24 hours).

F

BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALOG

- DETROIT “MESEL 149 AND 8.3 INJECTOR

Catagory,
Featuring A Multi-Fusi Capability. Call Frank Pecorslia S00-
4523377 Days Only,

LUMBERJACK chain sew sswmills- power-teed. Brown
Enginearing, Box 40, West Point, CA 85255

APEX® “Ouslity” Screwdrving Tools. Catalog.

FREE sccessories with model |sthe or miil. Jack Evara,
E51 Armory RD. Whinefish, MT 58537

PORTABLE pocke? soldering iron; can be carried and
usad amywhem withoul slectricity. $24.95. Verlety Plus

MATOOLE, Box 755, Amold, Mandand 2012 LR
Professionals 60% discount. Send SAE. for prices.

TOOLS FOR SALE

BOLTE, SCREWS. TOOLS, WHOLESALE, DNAECT. Guar-
antead. Catakog §1.00 (Refundable). Camelol, Dept, 44, Box
65, Biristol, Wisconsin 53104

HEW 12 In One Kitchan Tool Every Housshold Neads!
Scissors, knife, fish scaler, wire cutter, bottle opener, jar
wrench, lid Efer, wire stripper, magnet, juice can punchar,
CAN openar, nut cracker. Send SASE or $9.95 + $3.00 S&H
o H. Alvarado Imperts, Box 829, Wes! New York, MJ 07083

UPHOLETERY Sawing Machines with Walking Feet. Com-
plete ready 10 usa-only $585.00. Thompson Model PW201-
AVAILABLE FROM YOUR LOCAL DEALER, or order dinect
(Master Charge-Visa). Datho Mig. Inc., P.O. Box 12110,
Lubbock, Texes T852-Phone: 1/800T53-T770

MAGENERY, TOOLS & SUPPLEES
_r '.“

HOBBYISTS Improve your LATHE with the ultimate ool
post system! KRAF, Box TEIC, 50 Josaph, MI 43085 518420
oS0

ShlALL FOUMDRY Fumaces Froe ieraturs.
Pyramid Products, 3738 South 7th Avenus, Phoanix, Arizona
B5041

LATHES, Mills, Toals. New catalog $1.00, Blue Ridge, Box
B3&V, Hurricans, WY 25526, 304-562-3538,

STEEL, AMuminum, Brass—5heet, Bar, Shop Supplies.
Plans. Write: CEL RAN, Box 163, Camaron, IL 61423,

BAMDSAW BLADES, Any Size, Fres lteratum. King Saw,
E541 Tidewaier Dvive, Norolk, Yirginia 23508

LATHES-INDUSTRIALHOBEY FROM £325.00, METALS,
BUPPLIES. LARGE CATALDG 5200, CAMPBELL TOOLS
MTH YEAR. 200D SELMA RD., SPRINGFIELD, OHID
A5505. 1-513-322-8562.

& METAL Cutting Latha §114.25. Taig, 15048 Proctor,
Industry, CA 91748

NAME BRAND TOOLS BELOW WHOLESALE! 5%, Chan-
nellack, Makita, atc; Gloseouts, overruns alsol Cataleg $3.00
frefundabie). Wholesake Tool, Box T16-P, Janison, MI 26429

HYDROGEN FUEL GEMERATOR uses Waber and Solar
Cells. Plana and Kt $1500. Praire Power, Box 8281,

Edmonton, Alberta, TGH 2WS, Canada

WORLD Electri: Transponation Solar Explosion monthiy
newsletier. $30.00 a yr. Sampla §1.00. Ev-Design, P.O. Box
111, Yachats, OF 97458

ELECTRICAL device produces energy 148+ yaars! Plans
$10.00. Kincaid Laboratories. Box 5818 Sparks, Nevada
Bo432

SOLAR ELECTRIC SYSTEMS, Composting Tollets.
WINDPOWER, Routs Tpm, HoMton, KS B8438.

SANTA & REMDEER $8.00. Full size jigsaw patiem. Easy
o make. MC Patterns, Box 318, Park Ridge, IL 80088,

yard decorations . . Catalog
$200. Accents (BP-129), Box 7387, Gonic, NH 03867

COMPUTER Desk - Detalled plans for thrae computer
desks ranging from simple to reiflop. $10.00. D. Kram, AL 1
Box 150, Langdon, ND 56248

Instrumants, crafts,
furniture with our pians, kits, supplies-Catalog $1.00-4814)
A84-4365-Cherry Tree Toye, Belmont, Ohic 437180083

WOODCRAFT PATTERMS, Windmilla, m“ﬂd
Houses, Feeders, Flying Duck, Phaasant, Outdoor Planters,
Catalog $1.00. Crafiers. 11840 US. 27 Morth, DeWwit,
Michigan 48820

FAYORITE WOOD TOYS, Patterna, Parts. Wheals, Calakog
$1.00. Toys and Joys, Box B28M, Lynden, Wash, S&364

FULL-SOE PROFESSIDNAL BLANS Catsiog $2.00. Over
200 professionally cesigned plans for bulkding fumiture.
Furntture Designs, Inc., GP-85 1827 Eimdaie Ave., Gierview,
I 80025,

{Continued on rext pege)



HOME CRAFTSMAN
M
NEW! BUILD AMAZING LIGUID PISTON ENGINE from

pipe fittings. Easy plans, Free information. ABCO, Box 308
M12, Baminary, M5 35478

STEAM ENGINE KITS Power models al savings fo youl
$1.00 literature. PV Resaarch Inc., Dept 7 BD #2 Box 29,
Wellsville, NY 14835

BIRD HOUSEFEEDER COMBINATION, Covered: bridge
jpafiern, complete instructions. $5.00. Bird House, At. 1. Box
148-P, Tranton, FL 32683

INSTALL YOUR OWN IN GROUND SWIMMING POOL for
as low as §1,805.00. Cheswick Pools, Ry, #28, Cheswick, PA
15024, 4123745400

GARAGE DDOR OPEMERS - Radio Controlled - Buy
Factory Direct - Thousands in Use - Free Brochure - Easy
Homecwner Installation - Shipments By UPS Or PP.
Helpmate Equipment Company, 7850 East Empire Avenue,
Benton Harbor, bl 46027

ARROWHEAD Mace Easy! | Hably!
Informaton §1.00. Commons Crafts, Box 50M2-M, Central
Point, OR §7502,

“GETTING STARTED WITH PYC PIPE FURMNITURE.™
Casuai, Box 208, Tewkabury, MA 01876

LEARN Piand Tuning &1 home with complste “Tune-A-
Long Video Coursa™ Writa: F.O. Box 1561, Duluth, GA
anis

RAUBBERBAND Guns, unique trigger mechanism, seiis
great o craft shows. complete actual size plans, $4.95 G. W,
Enterprises, Box 1872, Ponca City, Okla. 74802,

ELECTROPLATING. Complets Texibook. Eleciroplate
MetallicsNonmetallics. §14.95. Detalls Free. Tropic, Palm
Buay, FL J2006-0065

RECYCLE YOUR MOTOR OIL, Plans $5.00 To: SoTec,

26,800 Catalogs Listed Sources for Amything! $585
Directory, Box 92452, Atlanta, Georgia 30314

FREE Catalogs. Source Directory For Unigue Woodwork-
ing Tools, Supplies, & Hardware $400. Design, Box 133,
Coltingville, OK 74021

ROLLTOP MAMDEOOK, 10 unique plans, designing, infor-
Fration, $8.00 Woodworker, R 4-414, Stillwater, Oklahoma
TAQTH

WHITTLE A LITTLE. Leam to cane cowboy carcatures,
realstic birds, animals, decoys. Mustratod woodcarr's
catalog §1.00 (refundable). Gilverizlke FMS12, POB 47457,
Donirilla, GA 0362

DIAMOND SAW PLANS 10 inch $24.95. Culs tile, rock,
brick, Brochure §1.00. GOT, Box 31562, Tucson, Arizona.
BETS1-1682,

MOHITOR kerosane heater instructional videos. Installa-
i, raintenance, service. B0 minules plus. Specify haster
model VHS, $24.95 + $3.00 shipping. Worklorce Vides, P.O.
Baox 302, Orefiedd, Pa. 18069

SIMPLE method restores chrome $2.00 76 Grand Osk Or.
Orovilhe, CA B5066-8702

BULD YOUR OWN WATERBED AND SAVE. Send £2.00
for complete catalog with Free plan set. Wooding” Witerbed
Gonnection, 45 Industrial Pic, Mbany, NY 12208

UsGUE Scene Plans intricate scroll saw work

$500. Country Carver, 12423 Seippel Rd.. Dubugqua. 1A
200

WOOD, WOODWORKING

STAIMLESS msiee! and brass, screws and bolts Small
quantities, free catalog. Eiwick. Dept. 761, 230 Woods Lane,
Somandale, N.J. DB0EI

HOME MEAT CUTTIMG, ustralod manual $495 G.
Gauthier, 8817 Glenn Stroad, Mataice, LA TODO3

MODULAR BOOKCASE portable sasy lo build plans §2.
‘Widesigns, 1833 Gow, Wichita, K5 67200

ELECTROPLATE most matals, kits §17.95ppd infopak
$1.00. Judsonco, Sarmioga, ke, 1A 51012

THE ABLC's of Silkscrmening, video how to print t-ghirts, Bt
plans to build your own printer $38.00. Screen E-
Z. 450 West 17th 5L, San Bamardino, CA 82405

TOVE, GAMES, KITES, PUITLES,
NOVELTES

WIN $12,500. Exciting, challenging, fun puzzies. The
Contast Genter, 5 DeGarma Hills Road, Wappingers Fails,
NY 12580

MAGIC TRIOKS, JOKES,
VENTRLOOGLESM

HEEIWMHiI.MuMMiWM
Tnchﬂnhmﬂpur- Jonhnson-Smith, FO1,
Bradenton, FL

FREE CATALOG: Ventrifoguism, Magic, Clowning, Pup-
petry, Ballooning! Supplies, Instruction. Entertain Success-
Tully, Profiably! Makber, Box 4X0-P, Litheton, Colorado
BO 6D,

FREE Catabog. Tricks, Purzies, Jokes. Ower B00 Hems
Winkisr's Wonders, Dept. Ph-1289, Oakdals, CT 06370

FREE Trick and Catalog send $1.00. Aca Magl, 7917
Mordica. Meles, IL 60548

MAGICIANS ool - make small objects disappear. Send
§4.25. MainStreat MailCrder, .0, Box 367A, Mantua, Haw
Jarsey 0BOS1

HATI & Historical Military Collectibles. FREE catalog.
HMA, Box 1806PS, Lafayetts, CA D4540.

MILITARY Modals Catelogue $1.00. Subscripthon Yearty
$8.00. Vernon, Box 1560PM, Wildomar, CA, 8235515680

DECALS, EMBLEMS, PATCHES
CUSTOM EMERMNDERED PINS. DECALS.

Froe PRush Skoich, Stadri, 1P Jane, N.Y.C,
10074, {212) 929-2293

ANTIOUES, RELICS, INDIAN GOODS &
CURIOS

FREE List to Serious Collectors. 30,000 indian Artitmcts,
Spears, Pots. 50,000 Minerals And Fossils. Caddo Trading,
Baox 665, Murfreesboro, Aricnsas T1958.

RESTORING Antiqua Fumiture Finish, £3.00. LSASE Key

Eﬁmm
PLAYHOUSE Plans- for use indoor'cutdoot wilh moving
doors, windows, and siylights. Measuring 4'=4° x5 it re-
quires only three sheats ol plywood and very few lools.
Cwrdar now and also receive plans for & toyboxbench at nie.
Send 52,55 to; Premiors Plans, 28 Nofinghill Cr., London,
Omtario Canada NEK-1R1

JETSLED faster and less axpansie than snowmobiles for
plans 5985 to: ADVAMCED AERO SPORTS, P.O. Box
110133, Aurora, CO 80011

AFRAME Moo plans-alevalions-picioral views-7 shoets:
nend erveeiope & §4.00 to; W.DLOWA,,
4483 Francis Court, Lilburn, GA 0247

BOOKCASE WALL—A floor-to-ceiling booktase wilh cab-
el space on the botlom. Ower 13 1. long, but you can adyust
shelf width to 1 eny wall. [PC-1008—8595) Order from:
Popular Mechanics. Box 1074, Radio City Staen, New York,
NY 10101

BiG MOUTH Cament Mizer. build from salvage yard
rrabarials. Plans $8)00. JMS, Bax 267, Donaldson, AR 71041

ARTS, CRAFTS, SUPPLEES

Erbirprit Dept. PMI, P.O. Box 1205, Suquamish, WA
&2

MILITARY INSIGNIAETC.

LLE. MILITARY INSIGMLA Large Catakog $2.00 Ssunders,
Box 3130PM, Kaplss, FL 33838-3133

WORLDWIDE MILITARY INSIGNLA: 10 ditferent $10.00. 25
difterent $25.00. Catalogue $2.00. INVICTA, 74D Gladstone,
Ottawa Canada K1R 8X5

STMNED OGLASS SUPPLIES: EXCITING SUPER
CATALOG-PM 53.00. CORAN-SHOLES INDUSTRIEE, SO E.
SECOND, BOSTOM, MA 02127,

CHEST with decoy decoration. Complete plans Thres
decoy patterna included. §5.00. Harrison, 11738 DiMarco
Driva, Philadelphia, PA 19154

DOMES
BUILD A Winaprool Homea! Bulkd A Baautiful Coma'l Send
EMERGY

5. 00+ hustrated STRUCTURES, 850
Wiilson, 50, Paul, N 55106, 1-800-334-8144

RADOM GAS in your home? Teal kil $29.95. information
£2. Jespur M1, BOO Procior Ave.. Ogdensburg, KUY, 13669,

SPIRAL Siairs—Wholesale. Goddard's Box 502, Logan,
K5 67546, (313) 60594341

“LAYOUT-ESTIMATOR TAPE™ materisls count and loca-
tipn directly from the drawing. Only $8.55. GEU, 4855 5. Rio
Grande, Orando, FL 32809

CASTOLITE Liquid Plastics. Crystal clear, colors, For
casting, émbadding, coating, Fberglissing, repairing and

Suppl
CASTOLITE, Dept. 890PM, Box 381, Mmﬂhl m
DO IT YOURSELF
VIDED'S instructional fexts, compuier sofftwane on elecin-
cal wiring, carpantry, plumbing, wedding, stc., FREE CATA-

LOGS. AAVIM, 120-PM Englnesring Centar, Athens, GA
20602, 1-800-228-8689.

“GETTING Started in Stained Glass " §1.00. Whitamaons,
Bax 20857, Hanover, Mass. 02338

CLOCK movements, components, plans, apoxy, holl and
Brl prints, shaker pegs, touch tones, door harp supplies,
Bible clocks, vidios, franster arf, stencils - over 1200 items]
Whiolesale calaiog 5300 (credited). Steabar, PO, Box 463-P,
Andevar, M OTE21-0463.

CARTOONING, COMMERCIAL ARTS,
HGN PAINTING

CARTOON for Fun and Money ! Free Bookiat!!! Cartoons,
Box 406144, Detroit, Michigan 48240

MODELS, MODELS SUPPLIEES

BONUS Offars, Wooden Ship Kita, Hobby Tools, Dramel,

X-Acto. Catalog $1.00. Spectra Hobby & Sclence, M112,
26632 Lor, Livonia, MI 48154

TRAIN WODEL DECALS HD-0-5-N scales giand salection.
Calslog $3.00. Microscale, POB 11950, Costs Meaa, CA

100-Trains, Tractors, Manine, Cars, Trucks, Stationary En-
gines and Acosssorsds, Slunning large Jd-page coloned
calalog $5.85 Asfundable. Sales, Parts, Sendca. LARGE
DISCOUNTS. Diamond Entarprises,

Alaxandria Bay, NY 13607 PHOME: (513) 4751711

‘WILLIAMS Bros. Color Cataleg Alrplane Kits and Supplies.
tor §3.00. 181 Pawnea, San Marcos, CA 2068

50 YEARS Oid fiean diflerent United Siates, over fifty
yoars ofd-25¢ with approvals. Jaxon, Box C11-P, MNew
Rochele, MNew Yook 10804

FREE| Mystery Salection With Approvals. Sparhawh, 5023
Madison, Spokane. WA 99205

SURPRISE LS. comemarative mixtume - $1.00. No ap-
provals. Holly, P.O. Box 31067, S Louls, MO 63131

LS. & commemaorathe phate blocks o 30 mdnt commemo-
ratives §1.00) Approvals, Gordon Davison, Mokomis, FL
MIT4

TEM Mint LIS Plabe Blocks plus information that could
make you rich. $2.00. PBS. Box G417-PM. Leawood, KS

FREE sample plus catalog. Jefleries, 3480 Middiebelt,
‘Waal Bloomiiekd, M 48003

50 DIFFERENT Ot LS. between 1861 and 1539-51.00. Ed
Rowh, 423 Shapard, Mansfisld, Ohio 84807,

OLD U8 stamps on Appioval. Sherman, Box 15385E,
Philadaiphia, PA 19111

FREE| Surprise Collection with approvals. Gould, Box
750128, Pelaluma, CA S40TE

OMEl Twol! Threa! Cent Stamp Approvals.
Catalog. Kioster, 4164 52nd 51., San Diego, CA 62105

mtmwmﬂmmw
A. Parkar, Box 143, Wast Brookiisid, MA

WORLD Wide Stamps mounted in books on approval 2
and up TRUST STAMP COMPAMY, P.O. Box 100-P,
Jamalca, M.Y. 11435

{Continuesd on ext pege)
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STAMP COLLECTING
from
“IYERTED ERROR" + 100 Differsnt United States, 50¢

with approvils. Luray, P.0. Box 7088, Sibver Spring, MD
20807

“JETIGAS TURBIME CAREERS! Homestudy - theory,
malntenance, cwirhaul - Diploma awarded, American Jol
School, Department PM102, Darby, Montana 50829, (408)
345-2100.

FREE U.5. Mint pictonal sel complete. Mint approvals
incheded. Hildebraewl, Box 4867, Santa Clara Calformia
G505

TERMPAPER assistance. 16,278 papers maslable! 308-
pags catalog—rush $2.00, Ressarch, 11322 idaho, # 206MK,
Lo Angehes, 0025, (213M477-8226.

4 FOREIGN Sats 25¢ Raquest Approvals. ARG, Sales, Box
10650, Jamakca, .Y, 11431

SUPERE mint Canada Collection, 1940-50 era. Only §2.00
Approvals. Ouebephil, Box 58, 5t Jerome, Canada JTT 5T7.

FREE 50 Canadian stamps with spproval reguest. Briness,
P.O. Box 5607, Ban Mateo, Califomia 54402

CLOCK REPAIR, Cash producing skill, enjoyabls, tres
catslog. School of Clock Repair, AM M, 6313 Come About
Way, Awendaw, SC 29429

DETECTIVE Home Study Coursa. Frea apel pin, carifi-
cate, greal future. Professlonal imestigator School, Dept
CP, P.0. Box 41256, Los Angales, CA 30041

MEED Money For School T immediate Rasubts. Free Appi-
cation. Bennett Associates, Box 1105, Eers, FL 34680
UNIYVERSITY DEGREES withoul classes, Accredited Bache-
lors, Masbors, PhD's. Frea FACts Revealed. Thorson-PM12,
Box 4TRSS, Tulsa, DK T4147.

LEARN Broadcas! Announcing! FREE TAPE! WJPM, Box
3ATET, Steinbach, MB Canada ROA 2A0

HOW to dance. Easy steps. Send $3.00. P.O. Box 167878,
Oregon, Ohio 43618

DETECTIVE training home-study program. Frae informa-
tion. Global, Box 191 PM, Hanowar, Mass. 02330

OTe
WORLD WIDE COLLEGE OF ALCTIONEERING, INC. (Tor-
mary Reisch) Term soon. Free catalog. COL. GORDON E.
TAYLOR, Box 848, Dept. 19, Mason City, LA 50401. 515423
5242,

LIGNDATING Tremendous Old Accumulstion. Bargain
Lists Free. Alatalo. Maynard, MA 01754

mmmmﬁw Froahlich, Box
17704, Pine River, Wis. 54065

STAMP PALS INTERMATIONAL, Send thres dollars: Box
988, Copparas Cove, TX N6522.

BINOCULARS, TELESCOPES.
MICROSCOPES, MAGNIFIERS

MAGMIFIERS, LOUPES, MAGNIFYIHNG LAMPE. Catalogue
$1.00. Commedrica Lid , Box 278, 51. Lambiert, Que., Canada
JAP 3NE

3D camer. 35 mm, Mot sold in stones. Free brochune and
10 order, Aspen Distributor, Suite 383, 11441 Quesns Bivd.,
Foreat Hilla, New York 11375

Emm
POEMS, Songs Wanied Free Recording Publishing.
Broadwey Musle Productions, Box T438PM, Sarasota, FL
33578

FREE SOMOWRITING SUCCESS BOOK! Top Records.
Box 23505, Mashvilla, TH 37202

IMTERHATIOMAL VIOLIN COMPANY, tonewood, tools,
varnishes, parts. accessories, sirings, cases, instruments.
bows. Vicdin, guitar kits. Catalog §1.00. Dept. [Z. 4028 W.
Balveders Ave., Ballimans, MD 21215,

WIOLIM, GLNTAR, etc. making materals, sccessories,
books. Catsiog, $1.00. intemnational Luthlers Supply, Box
5800T, Tulsa, OK T4158

ACCORDMON Top Brands, Cordovax, Buy Direct Tremen-
dous Discounts. Trades, accepted. Frea brochurs. PM,
Accordion-0-Rama, 16 West 18th Streel, New York, NY
10011, Phone 21 2-675-2089.

PARALEGAL GRADED CURRICULUM. Approwed in-
dapth  training by BLACKSTONE
SCHOOL OF LAW: 100 yoars of lagal freining. Write lor free
catalog. P.O. Box 790908, Dept. PM, Dallas, Texas 75375

FREE CAREER GUNDE. Eam more monesy with Sucosss
Proven Comespondence Diploma Courses. Granbon
Trestitute, 2834 Adelside Street, West Toronto, Canada. MSH
13

, Homeopathy, Aadionics,
and others. 30 subjects Curricular free (ainmail $1.00 refund-

abie). Registar, Sussex College of Technology, Hightieid,
Danohill, Sussex, Enghand,

LOCKSMITHING, Universal School of  Master,
Correspondence and Shop Training, Box 214852PM,
Sacramenio, CA 35821

LEARN Homoeopathic Medicing or Matsropathy from

Irbarruthendally Aot rditng Sehonl, HMHWM
standard. Other courses Dietetics. Aadionica. Establiahed
1961, Prospectus Free (sirmall 2 Dolarars) BRANTRIDGE
FOREST SCHODL. Highfield. Danahill. Sussex. England
RH1TTEL Talex 95248 FAX DB25-TO00GT. Tel DE25-TR0I14,

mmmmm.mm
and Equapsment. Elecironic Homosopathy Equipmenl. us-
trated T6 Page catalogue Free (air mall 3 doliars) Estabdished
over 40 years. Bruce Copen Laboratorsss, Highfiald.
Danehill, Sussax, England RH1T TEX. Tel0825-700214, Fax
DE2S-TI00ST Tekax G5248,

HIGH SCHOOL AT HOME, MO CLASSES. LOW MOMTHLY
PAYMENTS. INFORMATION FREE. OUR S0TH YEAR. Call 1-
B00-238-5600 OF WRITE AMERICAN SCHOOL, DEPT. #3485,
850 E. 58TH 5T CHICAGO, IL. B0EIT

LEARM CLOCK REPASR - Eam big money, work st home,
ba your own boss. For details send $2,00 (appéied 1o fultion)

. Work

Overseas, Information $5.00, Nationwide Employment,
B207, Central, indiana 47110

EASY Work! Excellont Pay| Assambila Products At Homa.
Call S04-541-8000 Ext, 5038,

HOME assermbily. Elecironkcs, automotives, crafis, typing,
sewing. Apply Now! (213} 2801-8111.

FREE! POSTAL JOBS: Insider secrets for gafting hired
fast! Write: Jobs, Box 285-PM, San Juan, PR 00002

ARE YOU LOOKING FOR EMPLOYMENTT Try our Clas-
sifed Section! it costs ondy $8.85 per word. And, if you wish 1o
run afl o part of your ad in bold capital kiters-you can do 8o for
s litthe & §1.00 per word additional. Act now! Send your ad
to! POPULAR MWECHAMNICS, CLASSIFIED DEPFT., M
WEST 5TTH STREET, HEW YORK, NY 10018

GOVERMMENT JOBS 316,040 - $59.230¢. Mow Hiring.
Call 1) BOS-587-6000 Ext. R-20024 for current fadersl list.

PLANGO TUNBNG PAYS - Piana tuning - Electronic organ
. Learnad oasily at homa. Free bookiet. heles Bryant
School, P.O. Box 15700, Sacramento, CA #5819

NONRESIDENT UNIVERSITY DEGREES. Bachalor's, Mas-
ter's, Doclorabes. Accredited, inexpensive, fast. Cradit hor lite
sxperionoe. Free sixtesn page bookied. Dr. John Bear, P.O.
Box B28PM, Benicla, Ca. #4510

PIANG Tuning guickly learmad with homa Study COUMBES.
Diplorma granted. American Tuning School. 17050 Tedler
Drive, Margan Hill, Calif. 95047,

OVERSEAE. To $1000 Dailyl FREE lis. DNCPO, Box
13110, Las Vegas, NV 89112
OVERBEAS . .. $25,000 - 575,000+, Free Report! Employ-
ment, Box 15760-AZ, Indianapolis, IN 46219,
AUSTRALIA WANTS YOUI Big Pay! Transportation! New
Handbook—8300. Infernational, Bax 19107-

Incoma. A new lile. Free report! Overseas, Depl. 43, Box
B308, Siker Spring. MD 20907

PLANCS, PLAYERS, PUMP ORGANS. Rebuild and Repair.
Catalog of “How-To” Books, $2.00 [refundable). Vestal
Press, Vastal 11, New York 13850

ACCORDIONS, COMCERTIMAS, Bution hoxes, rin, usd,
repairs, irades, credil cards. Castigitons, Box 405, Warren,
M1 48080, Catalogs 313-755-6050 — BO0-325-1832

INSTRUMENT Kits! Build Appalachian and hammansd
dulcimers, banjos, mandoling, even hafps, hamsichonds.
Free Catalog. PM Hughes, 4419 Waat Colfax, Demer, CO
BO204

PLAY Guitar Fast. Any shye. Write, Guiter, Box 350,
Ebaond, M.J. 08217

LEARN o play piano. Video course. Write: P.O. Box 1561,
Durluth, GA 30136,

SELF4mprovemant Books! Free Catalog! FMCHN, 513
Fasrview Tarace, Ridgefield, N.J. 07857

BE A WINMNER! Order your "Special Inbarest.” "“How io,
and informational video magazinge, Oniy $2.65, discounted
from your first arder, Gilts Intermational, Box 1858, Hisleah,
FL 33016, Your World of Winners ingependent Distributos.

NEW AUTOD-COMDITIONING SYSTEM, Based on Duke
Unhmersity Studies. Craalor says “Most Poweriul Influence
for Achievernent | Have " Wirite: Cireal Ideas,
P.O. Box 612268, San Josa, CA 85161,

BELL'S BUNLDING MANTEMANCE SCHOOL, 11184
Anthoch, Sufte-323, Overland Park, Kanass 68210

RADIO Carpars. Free datails. Don Seel, Box 5548, Calgary.
Adbarta, Canada T3H 1AT.

BE A PARALEGAL! Accredited Attormay Instruction
Home Study. Founded 1976. 1000°s Grads. Financial Ald
Available. Free Catalog. 1-800-663-2555. Southarn Carser
Inatitute, 184 W. Royal Palm Read, Boca Raton, FL 33433

BECOME A REAL ESTATE APPRAISER. $100,000 Plus
Potential. Home Study or Atlanta Classes Fres Literaiure.
BOO-223-4542 Dapt. AP12T.

FULLY APPROVED UNIVERSITY DEGREES!| Economical
home study for Bachalor's, Master's, Ph.D., FULLY AP-
PROVED by California State Departrment of Education.
Presiigious faculty counsels for indepandent siudy and lile
exparience credits (5,100 enrolled students, 500 laculty)
FREE IMFORMATION—Richard Crews, M0, (Harvard),
Pregident. Columbila Pacific Universaty, Dapartmant ZEBD
1415 Third Streed, San Ratael, CA 54001 TﬂFMMbﬂT
0119; Caltformia: (BO0) 552-5522; ar (415) 453-1850.

FUMERAL Service Institute Offers Homestudy Mortuary
Technician Programs. Box 1184, Deerfield Beach, FL 30443
BO0-373-5837

CALL: Fom. 10:9-17; Mat.10:32.33. Tracts, 1137 N.E. Fitth
51, Ocala, Fla 32670

SUBLIMIMAL tapes: loss weighl, stop smoking, modie-
tion. Instructons 1o make your own, inexpenssaly. Sand §7.
Merwr England Paychology Group. P.O. Box 2385, Mitlord, CT
DE460,
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BECOME A PARALEGAL Work With Attcrneys. Home
Study. Free Catalogue BO0-223-4542 Dept. LP127.

SPEED READING MADE EASY. Astounding new reading
method! Free information: Scripts, P.O. Box 41410, Baton
Rouge, LA 70835

—mmummunmm—
CALL TOLL FREE 1-800-842-2T28 or write: Michasl | Kroll
Pegistorsd Pabert Attormisy, LS Patent registration #26,755;
171 Stilkbwedl Lane, Syossed, New York 11781, Dulside USA
(516)-387-T77T
PATENT IT ECONOMICALLY! Free details. Licensed since
1958, Raner Associates, 2008 Fondulsc, Richmond, VA
oty

PATENT AND DEVELOP Your Inwention. Aegistersd
Patant Agant and Licensed Professional Enginesr. Send
for FREE PATENT NFORMATION Evary invenior Should
Hava, Richard L. Miller, 12 Paricside Drive, Swite M, Dix
Hillg, NY 11748 (516) 4994343

INVENTORS And Designars Finally, & BAFE wary 1o achir-
i your ideas to 1,000' of people for pennies a day! DO
904 Sibvergpur, #B0TAJ, Rancho Palos Verdas, CA BO274.

Bijou, Colorado Springs, CO 80909, or Toll Free 1-800-525-
sa8s.

MWMW'MM
tionnational




D.C. froe info - 1-600-247-8800 Ext 183 Come See The

Iy. Box 35291, Los Angeles, 90005

COUNTRY NETWORK, Box 358PM, Gainesvilie, MO 65655-
4632 (417) GTI-4ET2

WHY pay rent? Sacrat of barying, bullding homes tor leasl
Guarantead|! Free information. Mindustries, Box 2364,
Upper Sandusky, OH 43351

PRINTING SUPPLEES, PRINTING

QUICK Copy Printing. Low Prices. Write: Naticnwide, 514
North Main, Bloomington, linoes 61701

FABT, LOW COST, QUALITY PRINTING by Mail-Send for
information packet, price Bst: Cal's Paw Press, Box 2170,
Swansea, Ma 07T

CLOCHS, WATCHES, OLD GOLD,
JEWELRY

Bijou. Colorado Springs, CO B0S09-5950,

CUSTOM, COMPLEX CASTING. Motal, plastic. Prototype
to thousands. SASE 1o Stedlar Casting Sarvice, 502 SW 19,
Baminode, Taxas, TS0

INVENTORS: Free information on offering your invention
for sale. Keasler Sales Corporation, C-5-F1, Fremont, Ohio
20

PATENT SEARCHES, INFORMATION, LEGAL OPINION.
REGISTERED PATENT ATTORNEY 1-800-575-5670

HOW TO INWENT YOUR WAY TO WEALTH. How to do it by
ond who has dona it This book is a route map for success

PATENTS, Scolf Famsey, 5253 Even Star Place-A,
Columbia, MD 21044

PATENT searchas for $150 ACCUSEARCH 1-800-998-
5408,

GSED VA & HUD HOMES available from
wmhnﬂm-cwm You repair. Also
fax delinquent loreclosuras Gall (805) B82-7555 Ex H-1T08
for repo list your amea.

HIGHEST CASH for Goid, Jewalry, Gold Teseth, Rings,
[Ouarmonds, Watches, Silver, Platinum. Mall Articles Today.
Frea gift with Information. Chicago Gold & Procious ketals,
10 South Wisbash, Dept. 458, Chicags, 80603

WATCH REPLICAS! Lowest prices! Warranty| Goldpiabed|
Exact waight? Call (404) SE3-3UISA

BUY IT WHOLESALE

WATCH REPLICAS! Lowest prices! Warranty! Goldplated|
Exact Weight! Call (404) 963-3U5A

TAKE MO CHAMCES, Doal with cldest. most reflabla firm
in oid gold business. Established in 1934, We buy Gold,
Sikver, Platinum, Diamonda, Highest Cash Free Informa-
e Flose Incusiries, 20-A East Madison, Chicago 60602

BELTS, Buckles, Hat Tacs, Jewalry, More. Camplate lne
ftast sellers. Big Profits. dealer sot up. Calor
catalog §1.00. Anchor, Box 3958-PMR, North Providenca, RI
[ b ]

WORLDWIDE BARGAINS . . . imports - Dropship - Close-
out - Surplus - Freobies - (Stampad Ervelops). Marmess,
Box 1T17TPM, Highland, Ind. 48322

CLOSEOUT Jewelry & Cralt Supplies. [Catalog 25¢).
Rounsets, 107-1631 Dow, Ardington, MA 02174-T199

BUYING Gold, siheer, forkliff contacts, silver solder, gold
and silver coing. GF RGP, gold plated shocironic scrap
and eyeglass tramea. AL Refiners, 652 Myrila SL, Elizabeath,
N 07202 201-353-5049.

400,000 BARGAINS Below Wholesale: Many Froal Ligui-
Details. Bargainhunters Opportunities, Box 1408-A,_ Holland,
Michigan 48422,

EARN MIOMEY salliing Gold and costume jewelry, rings,
watches-Buy Direct. 130% Below Fetail. Cataleg $1.00,
Anka-P3, 90 Gresrwich Ave., Warwick, Al 02886

FREE INFORMATIONII Everything Below Wholkesala, gi-
and unigue gifl catalog. Impaor, IH!'I.mdMKmGHr
MD 84137

MAKE Huge Profits, Genuine lpather products Great

dermand, Detalls FREEN Laathar All, 40 Nelson, Silver Bay,
MM 55614

ADVERTISING AGENCES, ADV. SER.
MANLING LISTS

LIMBOUE - Project, Supplies - Took - Malerials. Catalog $1.
MVENTORS HARDWARE, Box 8460-X, Anshetm CA 92812

VENTORS! HAVE AN IDEAT Don't knorw whil 1o do?
Call BPAC lor free information kit. Toll Iree in ULS. end
Canada; 1-800-225-5800.

HEW ACTIVE MAMES! MIXED STATES! IMMEDIATE
SHIPMENT] Adnesive Labeis. HOTLINE Opportunity Sesk-
78 200/10; 500:$15; 1000525, OTHERS! Advon, Crawer B2,
Shelley, 1D 53274, VisaMCAMEx 1-800-092-3856.

HEW MAMES DALY First order “TRIPLED FREE! SAME-
DAY SHIPMENT] Adhesive labals. Eager opportunity seek-
ers. 20058, S00514; 1, 000525, 2 000/539; 50004575, 10,000/
5138, LIST-MASTERS, Box T50-BR, Wantagh, NY 11783,
VisaMCACOD orders call BO0-256-0864,

INVENTORS! Your first step is important. For Frae advice,
&mwmw.m 1-800-458-

INVENTION MARKETING. FREE INFOFMATION REPRE-
SENTING MANUFACTURERS. Patmant, 233 Broadway, Am
3815, Financial District, New York, NY 10007

MVENTORS: Call TLCH for ines information 1-800-458-
T200 24 hoursiday - USACEnads

NVENTORS: If you have an imasntion for sale or llcense,
wiite for iree booklel explaining how we can help you
Kussier Sales Corporation, C-8-0W, Framont, Dhio 43420,

BETTER lists, guaranieed deliveraible. Esger mothwated
proapects. Box 234, Imiey, Ml 48444

BUSINESS CARDS BY MAIL. B A TS5 Graghics, Box 5246,
Portsmeuth, NH 03801

INCORPORATE without legal fmes! Free Dooklel beils how,

inchiges lorma Call Harvard Business Sarvices, now B00-
345-CORP.

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TREASURE FINDERS
THEASURE—Locals gquarter milke swey with wlra
sansilive locator—hbrochuns froa. Resasnch Box

FIND Coins, Jewsiry, Gold Nupgets. New Patented Revolu-
thonary Device. Free Catalog. Gardiner Electronics, 3131W
H. 35th Ave.. Sulte K, Phoanbc, AZ 85017

Molds Avadlable. Detalls. Lynnette, 6251C Mentpark,
Mantar, Ohio 24060

FREE Information Starter & ARemator Rebuilding. Box
422, Seymour, TH 37865

FREE Brochures. Repalr Air Conditioning,
Gas Heating. full instructions. Doolco, Inc.,
Goodnight, Dablas, TX 75220,

GROW enjoy sall mootic Malaysian orchids information §5
refundabie. D9%H Traders, NoTS Taman Tersiai, Ampang
Jaya, Kuala Lumpur Mataysia 88000

NULKE EXCTFUA MOMEY DUFRING YOUR SPARE TRE! Exm
wesakly commissions showing our exciting Fne of Calendars,
Pens and other popular Advertising Gifte. Prompl, parsonal
sovice from AAA-Y fiem. Our Bith year. No experience
nacossary. Mo imwstment or Collections. Set your own
hours, Full Tirs Potontial! Write to: Bevin Pesia, MEWTDN
MANUFACTURING COMPANY, Dopt. HPMC12, Newion,
lowa S0208

WHOLESALE distributor, over 3000 fast sslfing products!
{Sand stamp). Distributor, Box 6, Paregon, Indisne 46168,

MANUFACTURER of alfordable cellubar lelephongs ($395)
neads salesmen. TROW. Box 28307, Kenneth City, Florida
33708

MAKE RUBBER STAMPE. Highly Profitable. Free Details.
Stamper, P.O. Box 22808(GX), Tampa, FL 33822

GOVERNMENT HOMES from $1 (U repair). Dedinguent tx
property. Repossessions. Call (11805-687-6000 Ext. GH-
Mlurulmnpuil-

BiG REFUMD FOR FHA MORTGAGERS. Gat the hidden
information. 5 to: Wilston Charles, 8 Maple Foad
Amityviltls, NY 11701

REAL ESTATE FOR SALE . .. Hunting & fishing retreats,
lmkm & river campy, ﬂmﬁmm . Call
or write for gur MEW PREE CATALOG showcasing thou-
sands of real extate valuss nationwida| UNITED NATIOMAL
REAL ESTATE, 4700-PM Balleview, Mansas City, MO 84112,
P Toll-Froa: 1-800-656- 1020,

ABANDONED PROPERTY INFORMATION -
Ridgahaven, PO B45-P, Gien Ellen, CA B5442

§1.00.

TYPE for printing. Catalog $1.00/deductible 181 order.
Cisaker City Typs, AD. 3, Box 134, Honeybrook, PA 18544

BARCD Type Founders, Typa and Rubber Stamps cala-
logua. Mail $2.00 refundable on lirst order. PO, Bax 1011,
Bansanvilla, 60r06

TYPE and supplies. 100 pape catalog. $2.00 deductible
first ordir, Acme Typa, 1720 N. Marshfield, Chicago, 80622

RUBBER stamp supply catalog. $1.00 deductible first
ordar, Star Stamp, 1720 N. Marshiield, Chicaga, 60622

$5000 Monthly distributing Visa'MC, Goldcards Invest-
mant §100 TOB-654-2450 ext 3 Global, 27070 Pophel,
Brooksyille, Florids 34602

MPORT-Export opportunity, profitable world-whde, mail
ordar bisiness from home, withou! capital We ship plan for
no risk axamination. Expenence unfiecessary. Fres
Medlingar, Dept. CZTOC, Woodiand Hills, Califomia 51367

LET The Government Finance your small business.
Grantsloans to $500,000, Free recorded message: H07-445-
8800, [KL3)

PRINTING Presses. new and used supplies. List $1.00:
Tumbaugh Primers Supply, Mechanicaburg, Penna 17055

CHRESTMAS seff-afick name and address labels. Frea
detalle. Barbara's Malibox-FM, RL 1 Box 743, Winterviile, GA
30683

“JUNKED TIRES"1 §1.00 Pound 7 Sand stamp. LeValiey's -
286, Outord, FL 32684

{Continusd on nexi page)
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BUSINESS OPPORTUNITIES
(Continued from precading pege)

EXTRA INCOME. Assamble products st home. No sxpedi-
ence. Details. 1-813-530-5678. Ext. 608,

$200 daily with P¥'C Furniture! Easy, fun homebased
moneymaking. Free report: PVC, TT1PM, Battle Ground,
Washington S0804-0771

SELL BEAUTIFUL HANDCRAFTED EARRENGS. 12 Sam-
ple Pair $10. Satistection 100% guaranitesd! Flutieroys, Box
540C, Alexandria Bay, MY, 13607

225 DAILY “CHROME PLATIMG™ Auto Pars, Molorcy-
nh-.lmplur“-'p [Frea) information: Chroms Plating,
Box 2285, Waldor!, Maryland 20604

PROSPER Mow! Fantastic Home Busingss. Guarsnieed.
Get Rich, Frea Information. Start Mow! Douglas Publishing.
1002 Camilke, Longview, T 75805

MONEY! Product in Demand. Free information. Sulte 055
Station A, Oftewa Ontario K1 EV4 Canada

MAKE YOUR DREAM COME TRUE. EARN $60.000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-226-8533 OR
WRITE: THE GLASS MECHAMNIX INC., 10170 NW 4Tth 5T,
SUMRISE, FL 33381

14,947 HONG KOMG-TAIWAN Products . Bmall
wmmmwmmwu Yuba
City, CA 95562

EASY 51804 MONTHLY! Buying/aslling used cars. (spare-
tirma) Fres information, AUTOMET, 507 Oak Dwive,
Friendawood, TX 77548

emmadistely. Datalis
Fmrmu introductony Videotape §14. Ranew-All,
Box S00PC, Vancouver, WA GHEES

$10,000 MONTHLY Wiorking 5§ Hours Weekly! Call record-
#d maasage: |303) 6748155,

RECOMDITION BATTERIES! Easity Earn Hundrads
Weekly. Unioid Secrets. Free Information. Battery Qutlet,
B JO00M, Heckory, NG, 28800,

$1,000 WEEKLY AIR TDOL REPARING. Instructions.
Parts and Tools Wholesale. Free Detalls. Box 534, Wichia
Falls, TX 76304

HAGH Profits T-Shime, Caps. Inexpensia transfer ma-
chines, supplies. Press, Box Z200(GC), Tampa, FL 33623

$87.500 yearly “hidden” In your computar? Yes! (Free)
report: Simpaon, T71PM, Battle Ground, Washington S8604-
om

MAKE BIG MONEY REPAIRING WINDSHIELDS AND plaste
glass! Lip tn $75.000 yearly! Call TOLL-FREE USA & Canada:
1-800-321-2567 for valuabike demonsiration video and FREE

$1,000'S WEEKLY!! MAILING FROM HOME! Immediate
opportunity] Mo Obiligation! MLC, B 3558FM, Danbury, CT
06813

§1,000°'S POSSIBLE. FREE. Stamped envalopa: Prograss,
Box 53248, Los Angelas, CA G000

38200 From Sguare Foot Ply d. (Huge D )
Revealing Proof  $1.00. [Fhﬂnﬂblll Wioddwin,
Bridpewater, Mass 02324-2289

WORK AT HOME Business apportunities. Send $5.00 and
SASE to; GE GRIER, 304 North Strest, Middigiown. New
York 10940

HUNDREDS weekly sanily. Assembie PROYEN products in
your Spare time. Mo exparigrice. Free Brochum. Council,
Box 2227, Silwardale, WA SE3E3

MEW Product. Sslefinstallation Lighted House Numbers.
Santech, B13-T34-8050.

S4Z50HOUR. Guaranteed! SASE, USTAR, P.O. Bax
161153, San Diego, CA 82118
SUCCESS Fortuna! The Keyword is “How To” Books

Large Setection - Free Cataslog. EMARES, 3058 M Streat
#107 N.W.. Washington, D.C. 20007

$400 dally recycling “Free Tires 7 Yes! (Free) informalion:
Winans, TT1PM, Batthe Ground, Washington S8604-0771

OPERATE HOME BABY SHOE Bronzing businsss Poten-
thal undimited! Kits, Supphes. Store Displays. FREE nforma-
tiown. 1-B00-635-3431,

abe dalivery. Spectecular homs business
Baook. SMC, 5401 De Sofo Avenue, Dept. 20-12, cmmm
CA 913114901,

RECYCLE METALS. NO, NOT CANS! Easy $458
! Free information. Recycler, Box 1214, Frankdin,
TH JT0ES-1214

5200 - 5500 weakly—AT HOMEN no gimmicks - Detabls
FREE! Homeworkers-B, Box 32387, PEG, FIL 33420

GET RICHN Secret law smashes debts—brings Cash,
Cradit! FREE raport!! WealhiobB, Box 32358 PBG, FL
3420

ALUNINUM SCRAP - Recychs Yoursell - MAKE UP $25 00/
POUNDY FREE Information: Industrial-PME12 Box 127,
Alewandria Bay, Mew York 13807

PROFITABLE Gold Fail Printer. Personalize business
cards, pancils, malches. Free deisils. Gold, P.O. Box
24966{GC), Tampa. FL 33623,

VINYL'S where the money is! Professionally repair, refin-
ish, recotor lumniture. Quick, easy, Two small 520 jobs a day
earn you §1,000 a month. Homsas, cars, offices, restaurants,
unlimdted customers. Ster sarming after a few days practice.
Dotpsls fres. VI, 2007 Montross, Chicago, GOE18,

BUMPERSTICKER Pranter. Porable. Frea
Details. Bumpar, POB Z2791(GC). Tampa, FL 33622

HYDRAULIC JACK REPAIR MANUAL, CATALOG $10.00.
HYDRAULIC PARTS BUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TBE20-415T

PUANG Tuning quéckly learned with home study courses.
Diploma granted. American Tuning School, 17050 Tedfer
Drtve, Morgan Hil, Calif. 35037

§40,000 OM "4 ACRE! New Hydroponics - inexpensive,
pleasant, practicall Frow information. Aobin's, Box 1214,
Frankiin, TH 37TDE5-1214

MAKE High Profit. Hot Selling License Plates, Signa.
Vacumagic, PO, Box 24585(GC). Tampa, FL 33623,

MAKE RUBBER Siamps. Highly Profitable. Free Duetails
Stamper, P.0. Box 22800 (GC), Tampa, FL X382

PME Greanapring Drive, Timansium, Maryland 21003

BiG BUCKS N TEDDY BEARS! Manufaciurer Seaks
Distributers Wha Wish to Esm $100,000 Per Yaar! Toll Fras
1-800-426-0180. Kideo Products, 223 Horsablock Rd., Farm-
ingville, NY 11738

ASSEMBLE PRODUCTS AT HOME. Many oppofunities
paying High Weekly Profits presently avellable without
Imvestment, 'Winls: Businesses-B, Box 5008, Baldwin, Mew

PROFIT FROM REPAIRING DAMAGED WINDSHIELDS
HOT REPLACEG. COMPLETE SUPPLIES. GLAZ-X
SYSTEM 800-545-2TT0.

SUCCESS AND MOMEY are sasy. Proven, guaranissd
plans. Free delails: Harland House, & Bourbon Street, Suite
2720, Peabody, MA (1960

LEARN To Oparate Saven Mos! Profitable Businesses
Detailed Book! $20.00 Guaranised! Fres Details. Wiia:
Edward Starke. 9 Mecca Drive, Saksbury Misls, M.Y. 12577

MDEPENDENCE AND 'WEALTH, starting your own first
business. Fres [nformation. Edoo Enderpriess, 18747
Sharman Way Sulte M21, Reseda, A 91335

S50MOUR taking photos PART - TIME! Huge Profits.
EASY! Guarantesd. FREE details Carners, Box 357,
Fairview, TH 37062

SENSATIOMAL, new 30 camera businass ! Sand now—
photoidatails. Chambor, 318—20th Straat. Miami Baach, FL
nixn

1000% PROFIT MAILDRDER OPPORTUMITY. Sall books,
reports from your home. Free Detsils. Castle, 1925 Keppen,
Lincoln Pari, Wi 43145

TAKE PCTURES for profiL Camera Ventures, Bax 771,
Lamar, GO 81052

ESTABLISH profitable makiorder business at homa. FREE
DETAILS. Write today. Active Enterprises, Sulte 301, 155
Dinna Dr,, Hancwver, Mess. 02339

$500.00 FROM ONE SACK CEMENT! FREE Picture Proof!
BRINCO, Box 1092-M, Hesperia, CA 82345

LEARN MIRROR RESILVERING free
Sivercralt, Box 127, Lansdowne, PA 19050,

“$150,000 MY FIRST YEAR" Home repair business,
Spars-time. Free brochure. MasterGraft, Dept 9128, Box
30163, Savennah, Georgis 31410

intormation,

York 11510-29008

MAKE HOMEMADE BOOMLETS. I've samed $167000
with mina. Frea imformation. Falcon, P'B Box 5320,
Saviervilla, TH 37054

HUGE PROFITS! LEARN VCR CLEANING AND REPAIR
Award-Winning Video And Training Manua! Fevsals SE-
CRETS! Prior Exparience Unnecadsary. Free Info: Viejo
Publicstions, 3540 Wilshire Bled., Sta. 310, Dapt. PM2, Los
Angeles, CA 30010

NEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PROFIT. Frea information. Growbiz, Box 306-Mi2,
Seminary, M5 3470

T-SHIRT PRINTING MACHINES. We sell professional sin-
bt e vt -color serben prnting equipmen!. Inexpensina,
Free brochurss. Calco Fupply, 12086-PM NW 25 51 Coral
Springs. FL 33065

£300 A DAY Taking Phone Orders. Paople Call You. J04-
TT6-5671 Exl. L50. 24 Hours.

LEARN Godd, Silver, Platmum Scrap Bhiini reesa,
Free intormation: Recycling, Box 11216P, Renc, NV 89510
116

AMAZING Tape make up to $750.00 your nexl weekiand,
Send $1295 o FACT, Box 334, Monroa City, MO 53456

FREE REVOLUTIONARY KIT! 31850 Weakly! Becoma a
Marigage Reduction Consultart. S800-8T8-8807

MAKE MILLIONS MANUFACTURING BATTERIESIN Free
Details. Evarlast. Box 365, Bogota, K 07803

MAILORDER OPPORTUMNITY: Start profitable home busi-
s withoul enperience of capiial, Information free, Mas
Ordar Associates, Dept. 533, Montvako, NJ 07545,

£2500 Weekly. Helping cthers._Detafls! Weymer, Box
148PME, Ashrilla, PA 16613

FREE Informabon on Seven Home Businesses. Amdi
Enterprises. D04 151 Stresl, Malrosa, MM 58352

PLANG Tuning Acadamy, 281 Garmania, Alaxander, AR
T2002. Easy Home Instructions, Tools Included. Visa/
Mastercard.

PFROFITABLE Home Business, Processing Mall, 1,000
Weekly. Free Details: GC Indusiry. Box TISES-(PM),
‘Washingion, DC 20009

FREE axtérsive delails nine no non-senss high profin
home businesses. SHARP, 110PM, 2767 Highland Drive,
Carlsbad, CA 32008

MAKE Money Balling Information by Mail Vista, Box
83306-PM, Portiand, Oregon G7203. 1-800-822-T625. Froe
Doartails |

GET paid for madling letters! Write; PAASE - ShM, 161
Lincolrmay. Marth Aurora, IL 60542

EARM 550,000 TO 575,000 ANNUALLY WORKING 8 TO 10
DAYS PER MONTH, sarvicing the {astest growing mdustry in
ke Ration, manufacturéd housing Mo expanience requsred.
For detalls send 3895 1o: Mabilart, P.0O. Box 484, Haber
Springs, AR TZ543

EARN QUICK CASH! Buy Governmeni sairsd Cars,
houses. computers. jewelry. Selrures, Box 4309-AD, West
Covina, CA 81791

MAKE $15,000 MONTHLY! Easy! Mo Irvasiment. MoDow-
all, Bon 8525-8, Diamond Bar, CA 91785

LEARN Sewing Machine FRepairing Men. Woman.
Lucrative Profits. Gmsslin Comespondence School, Box
5104, Spencer, lowa 51301

PREPARE Tax Returns. Earn high fees, dignifiad work.

Train ot home. Accredited Program, National Tax Training
School, Monssy, ZNW, New York 10952,

120 POPULAR MECHANICS

2000 Monthly Home-Malling Step-by-Step
};Hrucﬂml Garseraisons With Love, 13173, Nllllﬂdl"ll. La
13153173

F YOU KMNOW PLUMBING, wa'll demonsirats how you

income  potential. Elemental
Enterpaises. Box 928, Monterey, CA 03942, (4081-304-T0TT

MAKE §7,000 Monthly as Loan Broker. Mo bm 1|
Free Dwtalls: Financial. Box 3578-A, Anaheim, CA B2803

VESAMastenCard GUARANTEED regardiess of credil his-
tory. Dataits FREE! Credit'B, Box 32368, PEG. FL 33420

YOUR cwn succasstul homa business. Seven moat profil-
able busingasss. FREE DETAILE. Parks Publishing, 1640
Aldarbrook Road NE. Attanta, GA 30345

10 GREAT BOOKS IM OME. How 1o start and
Profitable Home Businesses. Free Detalls. W. Phillipa, Rt 1
Box 52, Brush Cresk, TH 38547,

SPARE time busswesses. Financial indepentence. Fres
details. Jon Hildebrand, 323 Colonel Ledyand Hwy, Ledyard,
Conn. DEIIG

[Continuad on next pags)



BUSINESS OPPORTUNITIES
from

BE YOUR Own Boss! Make big money with our 2500 last

snlling jteme. Detalls $5.00 1o: Mebel Marketing Company,
Box 3008, Boxton, MA 02130

READ Books for pay! $100 & tithe, Write: PASE - HSS8, 181
Lincolnway, Morth Aurora, IL 60542

$500.00 Walkdy Home-Mailing Program, Guaranteed Earn-
ings, Start immadiately. For details and application write:
Lucinda Rcae. P.O. Box 18114, Kensas City, MO 84132

OUT OF WORKT NEED MONEY? $1.00 booklat shows
Yo e 1 SLEFT yOur ovm business throwgh classified st
tizing. Popular Mechanics Classitied, Depd. 56, 250 W. 551n
Sireel, New York, MY 10018,

CHANGE your life, succeed in business. Our 46 publice-
tions will givee you The Knowiledge to do it Order free cataiog
-4 Unified, Box 711810, Santea, Califomia 82072

START YOUR OWN PROFITABLE MAILDRDER BLIS-
NESS NOW. FREE INFORMATION. Sand SASE to: Jay Mykal
Pubilishing, Box T185, Ville Park, IL 60181

T-BHIAT imprinting make your own inon on transbers with

any plein paper copsar. §25.95 kit includes everything you
nid for den tranghers, Morack 1-B00-507-5658,

MILLMOMAIRE MAKERD Ged rich in Aeal Estate on bor-
rowsd money! Free facts. Investments. Box 1082-M,
Hesparia, CA. G245

WO MONEY! Make thousands par week in a few hours a
day. Frea information. Write: THOR Publications, Suite 313,
13337 E. South Strest, Carritos, Cali, 80701

£1.840 MONTHLY AT HOME - SPARE TIME! Furniture
Restoration. Mo investment| (Free) Details: Patterson. Bow
T38-CF, Watkingville, GA 306770739

53 FOR JUST “THINKING | Repart reveals how. Salisiac-
bion guarantesd. $5. YES Products, PO, Box 13210-D,
Circlaville, 08 £3113

BUMPERSTICKER Printer. Cheap, Simphe, Portable. Free
Detaits. Bumpar, POB 22791(G3), Tampa, FL 33822

B4 INCREDIBLE MONEY-MAKING REPOARTS $10.00.
Bundy, P.0. Box 20648, Oklahoma. City, 08 T158

Enterprises, 1224 West 19th, Junction City, Kanaas S6441

BEST Profitable HOME BUSINESS OPPORTUMITIES . .
Proven MONEYMAKERS..| Detsils .. FREE..! Wre:
GMS, Box 2458129, Londondaerry, VT 05148

BIG PROFITS! REPAIRING WINDSHIELDS and plate
glass. §70,000 yearly. Call 1-800-441-4527 for FREE detals.
Glass Technology. Ing., Dept. 129P. 434 Turmner Or, Durango,
CO B3

NEED MOMEY? Earn at home. Frea details. Douglas, Bax
1193, Glendale. AT 85111

TAKE PHOTOS. EARN $100 HOURI (Fres) Information
Camera, Bon TI8-CP, Watkingville, GA JETT-0739

EVERYBOOY NEEDS MOMEY. Thares money to be made
in contracts, SASE to: Format Entp., P.O. Bow 2315, Dallas,
Tex TEEZT

FARE YOUR BOSS! | bowght my Ralla Royce and Cadillac
for cash, using money discoveries that ended my years of
powarty BE beacher with seven children, and won me Wash-
ngion Post interview and magaring cover photo and shory.
How halping others gain wealth, using hese simply applisd
discoverias. Can help you too, FREE PROOF : Amold Crya, 33
Briarcroft, Killeen, TX TEGAZ

MAKE RUBBER Stamps. Highty Profiteble Free Detsils.
Stamper, P.0. Box 22808 (33), Tampa, FL 33622

LOTTO BREAXTHROUGH FINDS BEST NUMBERS. FREE
INFORMATION, PERRINE, BOX 1721, AUBURN, N.Y. 13021

ADVERTISE Free in 507 Magazines. §5.00. Directory, Bow
1M, Aflanta, Goorgia 30501

FAMANCIAL independance Home mailorder business.
Free details. Kisner Enterprisas, Dept1. 705 Oakpark. Merritt
Istand, FL 32953

ULTIMATE ML Makes $585550.00, LEASE, Box 2232,
Florissant, MO E3002

MAKE UP T 5780 MEXT WEEKEND. Complate raport: $4.
Graham Morton Press. POB 1504A2, Summit, NJ 07902,

HOME Assembly Opporiunities! Call 24 hrs [Recorded
Messaga)l -G00-365-NF0, Ext. 43,

EXPERT shows which opporunity offers make you nchi
BASE Froe Details! 11 Paris Drive, Huntington, WY 25705

BiG MONEY REFAIRING AUTO WINDSHIELDS. Supplies
and iren information, Grubbs Gilass Patch, P.O. Box 243,
Monticello, AR 71855

ASEEMBLE Closet Organizers at home. MAKE $300 DAY!
(Free} Detalls: Assembly, Box 739-CA, Watkinsvibe, GA
XETT-OTH

NEW Wealih Builder. Unlimited income. Retire early. Freg
information SASE. Knight. P.O. Box 4823, Jacksonville
Baach, Flonda 32250

BROADCASTING Careers| Laam How. Free Delails! ARP,
PO, Box 8501, Wichéta, KS 872770501

MINOXIDIL. Grows Hair 4 months. Box 1213-C, Makati
1289, Philippines.

BALDING HEADS MEED MY FREE ADWICE. Discowery
Bax BIEI3, Longwood, FL J2TH1-E113
OF INTEREST TO ALL

FREE PRIVACY CATALDG. Cash income opportunitios.
Hiding sssats, Sacrel loans. New idenlity, Eden, Box 8410
PC. Founiain Valley. CA 92728

HOW To Substantially Reduce Your Morigage iInieresl
Seve 70000+ Fres Details. 301-540-3551, Mortgage
Busters, Box 388-P, Germaniown, MD 20874

ASSEMBLE ELECTROMICS. Earm while you heam. We

u\lll'ﬂm,lbl.ll'l'n £31.00 h:ludu
postage. Nondesie Enterprises, PO, Box 244, Ruckergvilka,
WA 2T068

MAN'S inner rebellion to conformity. Descussion §3:
Packar Publications, P.0. Box 180071, Austin, TX TET18.

TV LOVERTI? Get all cable channels! Recording tedis
simple secrets. (B16) BAT-2654

COVERNMENT SURPLUS FROM $1 Uncle Sam has 1
billion 5% in surplus goods to sell or give away. Purchase
directly from gow't thru LS. mail Boats, cars, planes,
elecironics, culdoor supplies, sic. For Buyer's Guide call 1-
BO0-333-4100 ext, 5-41.

DAUG RAID SEIFURES! Buy difl cheap, Cars, houpes,
boais, computers, furniture. Write, Seirures, Box 4306-A,
Whast Cowina, CA SBT3,

BUY at governmenl auctions Hst any sisle $4.00. Hemry
Phillips, 13502 West 146th, Lockport. IL 60441

GOVERNMENT SURPLUS How and whare to buy in your
ares $3.00. Laursl Hills, Box 2304 RD1, Garrigon, NY 10524

BORROW $60.000 “ Owernight. " Any Purpose’ Kesep indefi-
nilaly! Freée detall] Write: Martin, Box 1583-M, Safety Harbor,
FL 34865

YOl CAN END MONEY PROBLEMS
HOME BUSINESS GLIDEBDOK reveals l:lruit building
secrats Free details. Guarantesd Jackson , Suiny
26, Dept. 340-C12, 8336 Oracle, Tuceon, AZ BST0M

EXCITING INCOME DISCOVERY CREATES 'THE WAY
TOS500 ADAY™. . . §1 plus [SASE). TayCo. 605 W. Columbia
Ct., Glerwood Springs. Colo 21801

DOUBLE YOUR INCOME SMILING. FREE PROVEN METH-
00. HOT SELLERS. TYPICAL GIFTS, CLOTHES. Tikal
Intematicnal, 5th Ave. “B" 303 Tone 9 P.0. Box 1218
Guatemala. Guatemala, Ceniral America

§1.00 sends your name o every lmee cppostunity in this
magaring. “Opporiunity Seekers”, Dept OM, Bax 24105,
Jux., FL 32241

5250 DAILY! Recycling ~“SPECIAL" Melals-Plastics. Easy
mongy! (Frea) Inlormation. Recycls, Boa T380R,
Watkinasille, GA 306770730

$20,000 GARDEN CROP| GROW GINSENG. Sell 360
Pound. Simple Start (Enclose Siamp) LEELAMD'S, Box
GEITE. Indsanapolis, indiana 48268

HOMNG KOMG, TIAWAN Products wholesale. FREE rifor-
malion. Anderson. Box SIOR-PMC. Austin, TX TATES

£750 Next Weakend Pius § Money Making Businesses,

Send §19.95 To: TREASURE FALLS. Box 4548, Pagosa
Springs. Colorado 81157

CUTSTANDING HOME MAILORDER OPPORTUNITY! Ex-
eaplianal Earings. Fres Delsils: Pramier Mailers-15, Box
2BAN0-300, Albuguengue, NM BT125

HOT compaterized information, cash 3, fantasy 5 lotto.
Inchuges report of history parcentages and numbsars 1o play.
Sand $200 SASE to; PM Enlerprises, Suite T74, 4115 N
State Aoad T, Lauderdaie Lakes, FL 33019

'WOW FREE DETAILS. Char 1000 Money Making Dpporiu-
nities. Alger Publishing, P.O. Box 753, Pawiucked, Al 02862

BORROW BY MAIL. Get S500-$75.000 Cuickly. Nearty
Everyone Qualifies! Send for Free Application. MUP Industry,
Box 531, Bronx, NY 10461-0531.

BORROW ANY AMOUNT! Get VisaMasterCard! Instant
reply. Sunrise, Box 420 Bethpage, NY 11714-0042 / (518
4e-1640.

FREE MOMEY! $300,000000 Gwoawsy. Grants., Nevor
Fepay. Detsds $1.00. (Relundabls). Jakla, Box 2066-PM129,
Serminole, Fiorida 34642

BOAROW $500-§ 100,000 S8 eligible. Froe application,
Global, 2441 Harfshire Ad., Greonsboro, NC 27406
nitely| Free Aeport! Success. Box 19738-AZ, Indanapolis, I
48219,

MAKE AMATING PROFITS wilh Imestmaents. Special Fe-
por, $3.00. MailShop UL8.A., Box 100, Tatamy, FA 18085

TRIPLE YOUR IMCOME GUARANTEEDN Laarn the sacmats
e wlmrting your own business Froe Details: KLH Enterprises,
10530 Coronado Ave. Suite 304-D, Long Beach, Califorma
S804, Write Today!

MAKE 34,000 MOMTH SPARE-TIME! Easy with your COM-
PUTER! (Free] Report. Gomputer, Bon T38-CC, Watkingville,
GA 30ETTOT38

200,000, FIRST YEAR - No anparience - 27 houl wesk-
Mantz, Box 553, Fermanding, FL 22034

HOW | TURN JUNK Into Fun & Profit. $1.00 + $1.50 PAH.
Ramis, 14437-P12 SW 111 Sireat, Miami, FL 33186

MIONEY sailing imprinted sportawear. T-shirts. caps. jack:
ots, sweats. Details: Graphic Sportwear, 27 Drosbe, 51
Charbes, MO 83301

E27,000 SPARE TIME AT HOME! Making ‘Spt:l-l
lets. EASY! (Fres) information. Thomas, m—GB
Wathingville, (A 30677-0730.

MIOMNE YMAKIMNG HOME BUSINESSES. FREE indormation!
McHenry Publishing, 333 Willow Avenue. Lyndhurst, Mew
Jursay 07071

MAKE MONEY [N SPARE TIME. Earn ganarous commis-
sions asa subscription napresantative for lsading magazines.
For rea detalbs, send this ad with your neme and Bddress o
POPULAR Dapt. AB-5. 250 W, 55¢h 51, Hew
York, NY 10018

MALORDER OPPORTUMTIES

BEGINNERS WELCOME. MAIL PROFITS. FREE
REPOAT. Success, Box 11791, 81 Paul, MN 55111

MILLIONARE Mailonger Expart Reveis Ho"ll'l‘-ﬂ-lk""ﬂ
Secrats. Fres, axciling hour cassatie: Mel Powers, No
Hollywood, Calitormia 81608,

HOME MARL ORDER BOOK BUSIMESS. Siart Part-time.
Free reporl! Mascor, Dapt. 18, Box B308. Siver Spring, MD
20907,

BORAOW 5500 - 340,000 on Signature! 7% Eligiblel
Any Purposa! Frea Application: Unfted, Bow T82TM. Long
Boach, CA 90807

DEAL DIRECTLY: Ouick Signature Loans, Credit Cands
I=sued Matonrwidel Doménlon, Box 35822-FM, Richmond,
VA 23235

MOMEY Problems? Free Book describes Loans, Cash,
Gowermment Grants, other banedits, available o individuals.
Write: Associsles-AX. Box 9008 Baldwin, New York 11510~
9008

HEED MOMEY? When Banks siop. Wa siart no credil
check, collaleral or co-signens meeded. For Application
write: BOCT, 1107 Crawtord Road, Statesville, N.C. 28677

PAYDAY LOANS - Must have chacking scoount. Call Mow
T-E00-44 50660
Capitel, Box 561356-PM, Chardotie, NG 26256,

VISA! MASTERCARD! Despile Past Credit Experisnos
"Majority of Applicants Approved!” Apply Toll-Fres: 1-800-
BAS-BA51. Exlension 18, lssuer hNew Era Bank, Somersat, NJ

{Continued on next page)
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LOANS BY MAL
M
BORROW $500-540,0001 “Overnight.” O Signature. Keep
indefinitaly! Action, Bon 5488-A, Damond Bar, GA 91785,

FEDERAL Loans For Small Business Now Avail. (800) 727-
0752 for details.

55,000 Credsl! No Credit Check” Nol Information. Actual
Credit [813) 791-8550

CASH HOT LINE. §500-$50,000. Refused Elsewhare? Poor
credil? 36% Eligible* Fast approval. Call immediately! [312)
565-2655.

BORROW 5100 - §100.0001 Fam! Confidentiall Glendale,
Box 260279, Flang, TX 75026, [214) 586-1615

VISAMASTERCARD. NO SAVINGS REQUIRED. Limits to
£5.000.00. Business loans 1o $1,000,000. Personal koans o
$40,000. Bad crodil OK 1-504-227.T139 24 hours.

CREDIT PROBLEMST Fix them yourself! Get loans, crsdit
cards and 1op credit rating. Frea info. Intosanss, Bom TOSm,
Conneaut, OH 44030

$15,000 Loan Bad Credil OK. ACH, 2350 Wast Shaw, Suite
103, Freanc, Calif. 33711, 1-500-545-0076.

WORK CLOTHES SAVE B0% shirts, panis. coveralls. Free
folder, write: Galeo, 4004 East 715t Strest Depd. P12,
Claveland, Ohio 44105

DEBTE? BILLS? BAD CREDIT? Mo problem! Well help
now. Applications accepted fo B50.000. Nol a loan company.
Free applcation call (205} 979-1400 or wrie: TCAC, dept
P, 400 Century Park South #117, Bamingham, Alabama
35226,

Box 1564-P8, Mobile, AL 36633 {1-B00/B38-4574)

RECQPES, COOKING, ETC.

GOLD CREDIT CARD GUARANTEED APPROVAL. NO
BANK DEPOSIT NECESSARY. CATALDG SHOPPING. USA
GOLD CARD 1-800-868-T7T4

MEED CREDIT? We'll ghwr you a 35000 credit card
regardiess of credil history, bankruplcy, or credil problem!
88% guaranised eligible. Mo bank deposil required Mo
crodit check. Free detalls 304-T76-5671. Exl. FC216 24
Hours

BORAOW $500-5100.0000 "Immediaiely.” On Signaiure.
67% Eligibla! Credit-35, Box 1621, Sprng. TX 77383

EAZY LOANS $500-550,000 Fast Approval, Unemployed,
bad credit welcome Details: (71563140490, (24 hours)

INSTANT CREDIT $5000,== MO CREDMT CHECKS MO
BANK DEPOSITS, CATALOG SHOPPING F5U GOLD CARD
1-800-383-4588

MNEED Money for collegafech school ¥ Been told you can't
get grants 7 You ean, regandiass of tamily income. Easy step
by step guide shows how you can gat up to 56,000 per year in

rart money. (full 10 day money back guarantes) Send

18.95 + 5300 S&H bo: Midwea! Inlormation Serices, 1511
M. West Sirest, Sulte #1 Depl. B, Wichila, K5 67203

LOANS. .CREDNT and CARDS! Get Results, Quickly and
Eagaly, Any amount, any reason. All ekgible. Guaranised—
‘Wi Dalreer | xpreas, 4521 Campus &288HM, rving,
CA 92715, 24 hrs: (T14] 4742102

CASH Loans, Grants. Credid Cards. Bad Credit O8. T17-
531-1025, Ext. 108, 24 Hours,

UNSECURED Personal Loans To $50.000/Business Loans
To §100,000,000.00. (301) I60-8278

FABULOUS Shrimp Curry 3300 SASE to: JK. Griffin, F.O.
Box 1223, Paarl City, HI 95TE2

SAVE make dozens famous liqueurs. brandies $5.00
Tedick EMerprises, Box B42P, Bellevile, L 62222

DADDY'S favorite Pumpkin Pound cake - men love il
5200. Bonanza House, TE3 Cartwright, Charieston, 5C
2414

SUNFLOWER PIE recipe £2 SASE B Blaunt, P.O. Box
TEZ1, Evarett, WA 08201,

DELICIOUS holiday recipes. $4.00 LSASE. Monty Powers,
225 Encell Road, Clarkaville, TH 37043

EVERYDAY housshold itern can help pressrva frozen
foods, extend freezer life. $2.00 and SASE o0 P.O. Box
54305, Hurst, TX 75054

IMPROYE YOUR CREDIT RATING...Giani profits showing
oihers how! EASY, GUARANTEED method. Anytima (805)
4R3-8907

REPAIR your CREDIT RATIMNG!. Plus fill your bank &c-
counl with cashl . . FREE DETAILS, write: Credit, 2040
Duck Lake, Whitehall, M) 494618718

RAPID LOANS, Mapr Credit Cards Guaranised.
Exscutive, 147 W, 42nd 51, #603-P, NY, 10006

SCHOLARSHIP GRANTS £4,000,000.000 svailable col-
lege, oihers guaranteed sowrcas. §1.00 information applice-
tign. FACT, PO, Box 413-F, Fords, N.J. 0BBE3-0413

COLLEGE DEGREES, High School Diplomas, Authentic
lgoking nowvelty. Free Catsiog. Depd. PM-114, National
Certificate, 210 51h Avenius, New York, 10010 {716) T66-6803
(24 Hours).

LEARN Gocrots O Fmanciat Independence. GUARAN-
TEED. Free Dotaits. SASE. Life Securly, Box 410, Dept.
Pa12, Omaha, NE B80H0

FISH 20 Racipes $300 SASE. King's, 331 Smith Placs,
Saskatoon, Saskatchewan STM SET

HAWAIAN FAVORITES - thrill your family, guesi, &
friends! 5500, Dana Drew, 94737 Kakao 51, Walpahu, HI
SETOT

COOMIE RECIPES! FIVE SURE FAVORITES! £3.00
CSLOSS, P.O. Box 423, Salem, NH (0079

HOLUDAY Sweels Aecipas §5 to: Tomesak, 8601 North
12h Street, Phoenix, Arirona B5S020

COOKIES M CREAM Decsart $200. Marityn's Dirt Cakos,
7003 Belle Brae, Fair Haven, Mich, 48023

HUGE SAVINGS Eliminate Deslar Markups. Free Tral
Batierms Wholesala. Terms Arranged. Call Toll Free 1-800-
F2FINE Or Wiite: Lioyds-PMC, Rockford, IL 61110

COMFIDENTIAL Remading Service. Large lisi of Re
mailars, Agents needad. Frea details: GCR, P.O. Box 21670,
Carson, NV 88712

FREE HEARING AID CATALDG- Save L2 by maill Wrils:
“MpniySavers”, 95308M-12 Langdan, Sepulveds, California
91343

FREE| REMAILERS LIST. AGENTS NEEDED. P35, Box
20658, San Antonio, TX TEZ20

SECURITY, Contidentially, Dertaiis: Consumer
Warshousa, 6333 Pacilic #508. Stockion, GA 85207

CAN'T FIND YOUR FAVORITE iobacco or cigar? Foyal
Clgar Company has it! Wa ship worldwida 1-800-289-T602.

SCIENCE & CHEMISTRY

COMPIDENTIAL, rernail from Canada, free details. Tand L
Enterpriges, P.O. Box 3731, 480 Aupen S, Thender Bay,
Ontaria, PTE BE3 Canada

CONFIDENTIAL Aamalling. Recaiving. Forsarding, Wrte:
United Remailers, Box 12154, Broderick, CA 95805

MOWVIE Serials, westeme from 1830's, 18408, 1850's on
vidao. Free list. White Horse Video, 3422 Flintshire Drive.
Birmingham, AL 35226

BINGD CHIPS Parsonalized - Magnatic. 100 - 54.85 +
$1.50 PAH. Free matching eamings if mailed within 10 days.
Personally Yours of Clearwalar, 510 5o, Highland Ave.,
Clearwatar, FL 34616

“EXPERIMENTERE" LABDRATORY CHEMICALS -

GLASSWARE, Caislogue %150 Estshlished 1853
HAGENOW  LABORATORIES, 1302  Washinglon,
MANITOWOC, WISCONSIN 54020

ASTRONOMY

TELESCOPES! Catalog #MES, $1.00. Scope: Source, P.O,
Box 2001, Ardmane, 0K 73402

FORMLULAS, PLANS, ETC.

“PROFITABLE Chemical Formulas™| (Free Lists)
Fesaarch-PIM12, Box 21332 Davie, Fl. 33320

SPECIAL SERVICES

PRIZE WINNING CLAM CHOWDER, LOURSIANA GUMBO
$3.00 Racipes: P.O. Box 1066, Maple Valley, WA 96038

TWENTY SECRETS 1o PRIZEWINNING CHIL Booklet
$5.00. Rosway, Box 185-M. Camer Brook, Nild. AZH BET

YOGURT EASY Matural Recipes $3.00. Heft. P.O. Box
29255, Thamion, Colo. BOZ29

MA'S MEATLOAF TS THE BEST Recipes $2.00. Ma's,
1687 Malakin 51 Hapau, HI S6T46

CAUSTLESS Tarl Recipes £2.00. Home Enterprises, Box
34418 Station D, Vancoussr, B.C V&) 4P3

15 QUACK Broad Recipes. 30 minutes from start to finish,
Perfact gift for busy moms. $3.00. Don-0 Farmes, 18 Pine Tros
Lang, Burr Ridge, IL B0S21

WINEMAKING, BEERMAKING, ETC.

BEERMAKERS ONLY! FREE
William's. Box 2185-M8, 5an Laandro, GA #4577

WINEMAKERS - BEERAMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEN, BOX 11476R,
MINNEAPOLIS, MINNESOTA 55411

BEER, WINE rake your own. Fris catalog, quality sup-
plies, axcaliant fast sarvice. Beer & Wina Hobiby, 228 Crares
Court, Woburn, Mass. 01801, 1-600-523-5423

WINEMAKERS - BEERMARERS - Fres llusirated Calalog
- Fast Sarvice - Large Selacton - VisaMassercard - [816) 254-
0242 - Kraus, Box TRS0-L, independence, Missouri 84053,

INFORMATION On amything. Ferguson  Fessarch
Speciaksts. 60-15 Woodside, Woodsude, Mew York 11377,

HEALTH, VITAMINS

BUYING Tungsen Carbide, Precious Metals B00-321-6914
Chio 2185318233 Collect

QOLD, Sikver, Platinum, Mercury, Tanislum, Samples
Evaluated Free. Ore Assaying Service. Gail Whosssale Term-
nal Toll Free: 1-800-932-1010

RECEIVE Free 50 Technical Magazines! Details 35. Ball,
POB 107TBFPM, Snellville, GA 302T8-10TE

PAY LESS! 11.80% - 15% VISA/MASTERCARDS. 38
Banka/Addresses. Mew Derectory! $5. Prmefress, 218
Robenhood, Lafayetie LA 70508

122 POPULAR MECHANICS

HUMOROUS NO-SMOKING SIGNS for office desks. Sel of
4, 500, Al diflereni. To: Smokerbot, POB 09050,
Columbus, Ohio 43208,

HEW CHOLESTEROL CONTROL PLAN
CHOLESTOPLEX, Oal Bran Plus, Timod-reloase Miacn
e producks all natural ingrédients high cholestaral fight-
ers. Three month's supply $38.40. Low cost pak $34.05
Chrder your nutritional regimen MOW trom Titov Mail Owder.
1845 Washington Biwd., Framoni, CA 94538 Satisfaction
guararitesd

LIVE Longer, haalthier, Sscrety revaabed. £3.00 to: Warld
Products, #80-545 East Broadway, Vancouwer, BIC., V5T
1¥4 Canada

"BICK of gatling SICK™? Cul your colds and fiu in half. i
worka? $5.00 + SASE. Dr. JKA Publications, P.O. Bax 968-P.
Fockwall, TX 75067 '

SAY goodbye 1o cigarettes! Proven way 1o slop smoking.
Sond 5405 1o Mills Enferprises, 8395 Femgroek Place,
Farpatteville, N.C. 28314

WINEBEER MAKING Catalog B8] Enlerprises, 1845
South 16h, Springtietd, llinois 62703

FREE CATALOGI GREAT PRICES! FAST SERVICE!
SEBASTIAN BREWERS SUPPLY. 1-800- TRO-SUDS.

WINEMAKERS —Beerrmakers Froa Catalog. Low Prices.
Free Recipes. Cellar-8d, Box X3525, Seattle, WA 38133

FREE| Catalog! 580 quality beer'wine items. Crossfire,
Bax 5300, Somersville, CT, DEOT2

FREE BEERMAKING BOOK - Catalog. Finest Equipment,
Ingredients. Fas! Service! 9196294277, 5P, Box Tad-P,
Chageel Hill, NC 27514

HOMEMADE HOLIDAY LUQUEURS + Fres Chocolste
Liquewr Desserl Rocips $3.00. Maribm's Place. 7903 Balta
Brae, Fair Haven, Mich 48023

ALARM EQUIPMENT-Whalesale Prices| Call For Informa-
tion. (61%) 589-2582.

GENUME security company stickers bor oors & windows.
10 for $9.55. Vincenl's, Box 62383, San Dwgo, Ca 92138




HEAT-N

BBES W. Hwy. 13, Savage, MN 55378, 612-890-8367. £ 1983 American (Gas Association




TOYOTA TRUCKS

“If it has limits,
I haven't found them.”

And neither, it seems, has anyone else. Motor Trend
named it “Truck of the Year.”* Consumers Digest
called it a “best buy”** And ].D. Power rated it
number one in customer satisfaction!' Nevertheless,
Toyota has improved the 1990 Xtracab SR5 V6 by
adding a rear Anti-lock Brake System (ABS) to an
already unequaled package. So with Toyota depend-
ability and the most technologically advanced

V6 engine in its class pumping out 150 hp, it seems
that not even the sky's the limit, anymore.

“Toyota, I love what you do for me.”

Call 1-800-GO-TOYOTA for more information and the location of your nearest dealer.
*Motor Trend, 4/88, * * Among compact pickups, 7-8/88. 1D, Power and Associates 1889
Light-Duty Truck, Customer Satisfaction Index ™ Get More From Life. . Buckle Up! 1888 Toyotn Maior Sales, LLSA Ine




