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BY CUTTING YOUR BEARD BELOW THE
SI(III IN COMPLETE COMFORT, NORELGO
RAISES THE STANDARDS IIF SHAVIIIG

It sounds incredible.

But thats because it is.
Norelco’can actually shave you
below skin level
to give you an
5 5 exceptionally
close shave. And

Razor combs quickly bECElLlSE.}TOLl St
directhairtothe  Shave without
Liftand Cut”system. the blades even
touching your
™ face, the results
=1 are remarkably
comfortable.
Lifter notches into HOW iS thjS
hairand lifisitup.  POSSible?
| Norelco$ patented “Lift and Cut™ system is skillfully

N engineered with a precision lifter positioned in front
3 '8 of the blade. When the lifter notches _

into a hair, it liftsitup. Asthe ~ (@&)g)
blade cuts it, the hair shaft can Z
4 ydhar actually drop below the skin. The
back below skin level. Dlades don’t even touch your face.

Such superior technology delivers not only an
incredibly close shave, But a totally comfortable one.

Try the Norelco.

And begin appreciating the highest standards
of shaving for yourself.

(. )Noreicor
© 1941 Nareleo Consumer Products Conpany, A Division of Borth Amencan Phalips Corparation, Stamiond, CT 06504 % nmke C&}SE fﬂ?ﬂfm&k.
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EDITOR'S
NOTES

® They call them “black" programs in the Defense Department budget. No one
outside a small eircle of people—among them the president, the chiefs of staff
and the secretary of defense—know anything about them. The congressmen
who vote for or against the appropriations in the federal budget each year don’t

really know what they’re voting for when it comes to the black programs. For |

security reasons, our government representatives are not informed specifical-

ly about any black program. On blind faith, they have to take the secretary of |
defense’s word that these systems are necessary to our national defense. Ap-

propriations for black programs are never accounted for, nor is there any con- |
gressional oversight on how the monies are spent, As such, sometimes these
classified programs work out and sometimes they don’t. An example of a pro-
gram that worked out is the F-117A Stealth fighter. [t was developed in the
late "T0s and made operational in 1983, But the Air Forece waited until 1989 to
declassify even the smallest details of
the program. Breathtaking nose-
camera footage taken in the Persian
Gulf War of F-117As stuffing 2000-
pound bombs down Saddam Hus-
sein's chimney was testimony to the

success of that program. On the other
side of the coin, you have the cancella-
tion of the Nav s A-12 attack bomber
after billions had already been spent
on development. This month’s cover
story on black programs is part inves-
tigative report, part speculation.
Contributor Greg Pope prowled the
back alleys of our defense eztablish-
ment to dig out some amazing facts
and figures about some of the mili-

This s what we—and Congress—know about
maost of the Pentagon's black programs.

's top-secret aireraft. Why? Well, besides the fact that you're paying for it

and you have a right to know, it's pretty fascinating stuff. . . . Remember
“Pong,” the first videogame? Your kid and his friend knocked an electronic
ping-pong ball across the sereen of your TV for hours on end. Have you checked
out videogames lately? Man, what a difference. The most sophisticated games
are no longer for kids. They're for you. And some of the games aren’t even
games. They're more like educational TV. Check out our special section in this
issue for a complete rundown on Videogames For Grown-Ups. . . . To the
Yukon in a Yukon, GMC's new full-gize sport/utility. That's what a couple of
our editors did recently to test the mettle of this new vehicle—and them-
selves. . . . After last month's Woodworking Guide, you may be a little wood-
worked out. But if you still have room for more, our Home Improvement edi-
tors offer up a beautiful chest of drawers made of cherry. . . . Forthe first time
in our history, POPULAR MECHANICS readers made an import their car of
choice for purchase. Yes, this year PM readers bought more Honda Aecords
than any other car. This puts you right in syne with the rest of the country
where the Accord has been reigning supreme for the past two years. You're
paying more attention to imports and so are we. Our annual coverage of new
models starts on page 45. Yes, we know the Honda Accord is made in Marys-
ville, Ohio, and the Toyota Camry is made in Georgetown, Kentucky. But their
country of origin is still Japan so we still count them as imports, Till next time.
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PASSPORT"™ by ESCORT:
The Classic of Radar Warning

Classic Radar Warning

...At A Classic Price

Tlu'.k holiday season, overwhelm
the driver in your life with a gift
guaranteed to surprise and deligh;
put a PASSPORT radar detector
under the Christmas tree. And, for a
limited time (until December 31,
1991}, you can indulge your favarite
driver at a price which is easy on
vour wallet, PASSPORT is on sale for
only $149 (25% off the repular
selling price!)
PASSPORT is a proven winner.
It's the most popular radar
detector ever made with
over one million drivers
currently using one, In
fact, PASSPORT has won
five independent
'I.HIII.'I[ZI'.L“H in esis ]I.l..
leading automotive
magizines (such as Car and
Dirfver and BMW Rovnedel, Car and
Pirfper said it best when they claimed
PASSPORT is “worth every nickel in
roadgoing peace of mind.”

PASSPORT is a complete radar
protection svstem and comes with all

the femtures and dccessories needed
for worry-free driving:
= Long-range detection
= Anti-falsing circuitry
s Pllse and instant-on sdir detection
* Pocket-sized
* Purable construction

PASSPORT is backed with a 30-
day money back guarantes and one-
vear limited wuarranty

Orrder today and make vour Bivorite
driver's wish come true.
To order, call toll-free:
Fax: 515-247 4820
Custiwmer Service: 180540 bk
Overnight shipping available
Major credii cards accepied
Fﬁ.ﬁﬁl‘ﬂ“ $]49 {reg. S199) « §4 05 shipping

[khio reviclersts add 5,5% sales tan. Prices higher in Canada

ESCONRT
P Diirtimienit 206811
One Microw:ne Pl
Cincinmuti, Ohio 43249

ESCORT

The world's most advanced radar detectors,

5% Off!

ONLY SOLD DIRECT FROM OUR FACTORY TO YOU

B LW




LETTERS

Your “Concept 2000" story
certainly featured some
nice cars and trucks. Too
bad the Big Three auto-
makers don't have the cour-
age to make these cars pro-
duction vehicles (the Viper
is an exception). A few
ears ago, [ saw Ford's
robe Vinan [-Max pro-
duction, but I was greatly
disappointed in the show-
room version—another
copy of a copy. [ hope in this
round Ford's concept Zig
and Zag, and Protosport
survive intact and are of-
fered ina price range that is
less than my yearly income,
DAVID DELLINGER
AMERICAN FALLS, ID

When I read your Detroit
92 special section, [ noticed
there was no discussion
about an all-wheel-drive
full-size =sedan. Why
haven't American car man-
ufacturers continued to
pursue the 4wd passenger
car concept?

I currently own a full-
size, 4x4 pickup truck that [
want to replace with a 4wd
passenger car. | travel
mainly in the Rocky Moun-
tain area, and find I'm
spending less time on back
roads and more on paved
highways and interstates,
While [ recognize the grow-
Letters are subject to editing for
length, style :?fﬁnm_ =

ing popularity of sport/
utes, it seems to me that
these are a compromise be-
tween an off-road vehicle
and a passenger car, with
emphasis on the off-road.
STEVENR. MACE
ROSWELL, NM

EFI Flap

In your Boating column on
“Salmon And Suzuki,” the
following sentence ap-

I: “Electronic fuel in-
jeetion, which debuted in
the growling 225, is another
technology brought to the
outboard market by not-so-
quiet Suzuki." The state-
ment implies that Suzuki is
the first in offering EF1

technol to the outboard
market. This is not so. Mer-
cury introduced EF1 sever-

al yearsago. C.J.KOEHLER
MERCURY MARINE
FOND DU LAC, WI

We regret the error. —Ed.

Glock And Spiel

The article on the Glock 17
pistol touched on the de-
bate surrounding the "plas-
tie gun” issue that ensued
when this sidearm was first
introduced in the United
States. Your headline on
the cover, “New High-Tech
Automatic Is Made Of Plas-
tie,” is misleading and helps
build anti-gun sentiment
among the misinformed
public. The fact that T9% of
the Glock's mass is metal is
buried in the article.

JAMES R. BEST

SANDUSKY, OH

Thrill Ride

I enjoyed the annual Gal-
lery Of Great Cars. I havea
1973 Super Duty Pontiae
Trans Am like Gary Yan-
ni's. So few of these cars
were built that most people
aren’t aware of the model.

Pontiac built many white
Trans Ams that year,
which caused the SD ver-
gions to be underestimated
at the stoplight. Whenever
I think about selling mine, a
quick spin down the road al-
ways brings a smile to my
face and a thrill to my soul,
and the little voice says,

“Keepit alittle longer."”
JOHN V. VOGT, 111
NORCROSS, GA

Made Where?

I think you should be care-
ful of the words “Hondas,”
“Toyotas” and so on “made
by Americans in America.”
These cars are assembled
here, which is a vastly dif-
ferent story, All the tool
room and erafting type of
work—which require most
of the manhours and
skills—is done in Japan.
American cars, on the other
hand, are pretty much to-
tally made in North Ameri-
ca and require a high de-
gree of skills in their
manufacture. The Japa-
nese would have us all as
semi-skilled azzemblers.
W. BULBECK
ONTARIO, CANADA

Hitting Home

In the September Letters
column, H, Wayne Ear]
complained that your arti-
ele, “Factorv-Built
Housing,” exclud-

ed steel-framed
houses. Well, 1 r

have no sympathy for Mr.
Earl if he represents Tri-
Steel Structures. For three
months, I tried contacting
Tri-Steel to request litera-
ture on their garage pack-
ages. Then [ wrote a letter
to the company’s CEO. Still
no response, Tri-Steel may
manufacture quality prod-
uets, but it won't sell any
if it doesn't respond to in-

quiries.
JAMES GARDENJR.
CLAIRTON, PA

Coupe Du Jour

My Yi-scale working model
radio-controlled 1934 Ford
coupe has an ABS plastic
chopped body that rests on
a chassis using a 5-link rear
suspension and 4-link front
suspension with coil-over
shocks at each end, The
electrie-start, funetional
V8 gasoline engine pro-
duces 2.2 hp at 11,000 rpm.
Some of the custom-made
components inelude steel
engine mounts and cross-
bar, copper exhaust sys-
tem, water and fuel tanks,
brass hinges, frame and
water pump, and a canvas

top made by my wife.
JAMESSHELTON
TUALATIN, OR

Watch for our upcoming
article on radio-controlled
Yy-scale models. ™

Radio-controlled Ford hot
rod boasts functional 2.2-hp mini-
V& and sophisticated suspension.
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The N
first power
zoom SLR

+ Intelligent Power Zoom Lens
forincreased creative control

* Hexamerous Metering to virtually
eliminate exposure problems
« Predictive Auto Focus for perfect shots
of fast action
* Image Tracking Mode to lock in desired frame

compaosition
+ Clip Mode to help you cover twice the action in half
the time



75 YEARS AGO: DECEMBER 1916

TIME MACHINE

(i 1 18 l.'-lllll

Circus Horror

[t's hard to believe that such
incidents ever took place in
this country, but America's
gocial values 75 years ago
were different than they are
today. And so in 1916, Ten-
nessee state authorities exe-
cuted a circus elephant that
had killed her trainer. Al-
though many people ex-
pressed repugnance, a crowd
of 1500 assembled for the bi-
garre hanging. The event re-
flected an America making
great strides technologically,
yet still gripped by medieval
attitudes toward animals,

50 YEARS AGO: DECEMBER 1941

To Catch A Thief

A new erime wave was flood-
ing Los Angeles—auto theft.
Loeal inventors tried to cash
in with countermeasures.
One gimmick consisted of an
inconspicuous steel band that
wrapped around the rim of a
wheel. The device didn't lock

the wheel, but the impaet of |

its spike-shaped outer face
against the road made it im-
possible to drive without at-

tracting attention. In addi- |

tion to assuring a noisy,
bumpy ride for the would-be
felon, the spike left a trail of
dents on both dirt and paved

roads, What's more, the in-
ventor offered a standing re-
ward for the arrest of anyone
caught driving a car with his
shackle.

Fish Out Of Water
Somewhere between hydro-
foil and ground-effect ma-
chine floated the flying mos-
quito boat, proposed by
automotive designer George
Walker. Laden with a ton
and a half of ordnance, the
boat would skim across the
waves on two outrigger
hulls, driven by a big propel-
ler to 110 mph. After loosing
a volley of torpedoes and
gunfire on a hostile ship, the
eraft eould rise into the air
and fly back to a friendly base
at between 250 and 300 miles
per hour,

OUR NEWEST BIRDS OF WAR

25 YEARS AGO: DECEMBER 1966

Alir America

Warbirds were rolling off
assembly lines by the thou-
sand. Army Air Forces gob-
bled up the Lockheed P-38
Lightning, Bell P-39 Aira-
cobra and Curtiss P-40 War-
hawk, while North American
launched production of the
P-51 Mustang. The Navy
snapped up Curtiss SB2C
Helldivers. But air strate-
gists pinned their hopes on
long-range bombers, and in

«= Wichita, Kansas, workers

i the B-28 Superfortress.

began tooling up for the
deadliest air weapon ever:

Disney D-1-Y

Christmas display projects
lit up covers during the
1960z, and for our 1966 proj-
ect we enlisted the help
of Disney Productions in
Burbank, California. Pipe
clenched in teeth, a consum-
mate do-it-yourselfer named
Fred MacMurray took time
off from filming “Follow Me,
Boys!" to model our mobile.
Construction was simple:
thin-wall conduit and galva-
nized pipe formed the skele-
ton, fleshed out with tinsel
wrapping and hardboard cut-
outs of Disney characters.

12 Wasiwarbing Basitssty ter Yemr

PGPULHR

Muscle

Birds

Pedaling into the
sky has always
been a compelling
dream, but backin
the "60s people
tried it without
lightweight com-
posite materials,
computer-aided
design and other
modern tools. The
British staged a

competition that drew heli-
pedes, eyclopters and other

outlandish human-powered
flyers. Bieyele parts and

plastic sheets figured in most |
of the projects, along with di- |
ets and exercise to guarantee

horsepower. P |
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How do you improve on
the car that became a symbol
for quality in America?

You make it better.

The New LeSabre

Buick LeSabre has earned an enviable
reputation for quality. Of course, that didn't
stop the people at Buick from striving to
make LeSabre even better.

Safer

The new LeSabre offers the safety of
optional anti-lock brakes (ABS), as well as a
standard driver-side air bag.

Roomier
The 6-passenger LeSabre now gives you
even more front headroom and rear
legroom. And the spacious trunk
is easily accessible, thanks to the

ingenious new low liftover design.
Quieter
LeSabre’s aerodynamic shape is designed
to please both your eyes and ears. Wind noise
is reduced to a whisper, while special
acoustical insulation all but banishes road
noise from the inferior.

More Powerful

The LeSabre’s 3800 V6 engine now offers
even more horsepower. Yel it gets an EPA
estimate of 18 mpg city /28 highway,

To learn more about the qualities that
make the new Buick LeSabre even better,

please call 1-800-531-1115.
Or better yet, see your Buick
dealer for a test drive today.

BUICK
The New Symbol For Quality

In America.

11980 GM Corp. Al eights resened
Leiatire ia n regismered trademark of (M Corp
Buckle up, America’




We don't think wearing jeans should raise
your voice an octave.

Iﬂe;baﬂsammfiaﬁwurbm;y,nﬂtbcufqﬁ(yaurcﬁm&ﬁm Fora raé:mi’ﬁi, try fﬁeEaser&rs
Theyte cut loaser in the thighs and lwer at the waist for a more comfortable fit. Or choose from three
other great fits. Trim. Regular. Or baggy. Nobody fits your body. ... or the way you live... better than Lee.
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Round and round it goes. Where it stops nobody knows.

The Dremel MotoTool is a With the right bit and the right
compact, high-speed rotary tool speed you can sand, carve, shape
that really gets around. With vari- and rout wood. Change the bit,
able speeds, ranging from 5000 adjust the speed and use the

to 30,000 RPMs, and over 150 spe- MotoTool to grind, cut and deburr

cially designed bits and acces- metal. You can even use it to shape
sories, it allows you to complete and cut plastic or polish silver.
all kinds of tasks, on all kinds If we were to list all the ways
of materials. vou could use the Dremel

Moto-Tool, this ad would go on
forever. However, you can get a 95
page, detailed guide that explains
bits, speeds and 175+ uses, in spe-
cially marked MotoTool boxes at
Hardware, Home Center and Hobby
Stores. Or write to Dremel, Marketing
Dept., PO, Box 1468, Racine, Wl
53406-1468, for a free copy.

DREMEL MOTO=rQ0L

High-Speed Rotary Tool

11001 Emerson Elertric o
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TECH UPDAIE

News Of Tomorrow's Technology Today
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LAROSE, LA—Oceanogra-
phers have research ships,
and the Coast Guard has ive-
breakers, but an oceano-
graphie icebrenking vessel
has been only a fantasy for
American researchers—
until now, Next month, the
brand-new Nathaniel B
Palmer will :w'lip from the
North American Shipbuild-
ing yvard and swing into sea
trials.

Built by North American
Shipbuilding for the National
Science Foundation (NSF),
the Palmer won't match up
to Russia's nuclear-powered
icebreakers or the Coast
Guard’s powerful diesel-tur-
bines. But the Palmer's not
designed to open lanes for
sea traffic. Instead, it will

ferry researchers wherever
they desire and park while
they conduct their studies.
To bust loose from the ice
piack when the science is
over, it will fire a controlla-
ble-piteh thruster that will
heel the ship back and forth
for 2 minutes, before starting
the L3, 000-hp main engines.
Unusual for an icebreaker,
the 218-fi. Palmer will han-
dle rough open seas, rolling
less than 8 in 16-ft. waves.
It'll keep 37 scientists out of
trouble in temperatures that
plunge to -60° 17, Operational
eruises may last for 90 days,
eovering 15,000 miles,
Following zea trials, the

Etitcn. Ale® [lane
Antee it Editor Creg Pope
(€ it Mike Filion

Palmer will be delivered to
NSF this March, ready for
the Antarctic winter that be-
ging inJune.

Subzero Sclentlsts Wlll Break Their Own lce

Nathaniel B, Palmer, 2300-ton
icebreaking research vessel, puts
5600 sq. f. of mobile lab space
InAntarctica.
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Highlights This Month

B Robo-Rotor—Unmanned tilt-rotor may
roost on warship decks.
B Round-Tripper—Reusable rocket gets the

green light

B Lone-Star Express—Texas wants the tops

in railroad tech.

M Lord Of The Rings—Brookhaven's heavy-

duty atom smasher, plus new quark hunter.
B Flying Flyswatter—Army's missile slaps

satellites.

B Look Deep—New film material promises

instant holograms.
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Satellite
Swatter

HUNTSVILLE, AL—The
Army Strategic Defense
Command is funding an anti-
satellite missile (ASAT) that
would eripple its target with
a high-speed slap shot.

Under development by
Rockwell, the weapon
would fire two rocket
stages to accelerate a ki-
netic-energy kill vehicle
into low-Earth orbit. A
visible-light homing sen-
sor, with a range of be-
tween 1000 and 1300
miles, would key in on
sunlight glinting off the
satellite,

But instead of careen-
ing into its target, the
wedapon would clobber the
satellite with a huge Mylar
paddle that unfurls at the last
minute, like an automotive
airbag. The impact, jarring

= —

Ui g
—
s o

rather than shattering,
wouldn't lesave space debriz,

Unlike the LTV-devel-
oped Air Force prototype

Kill vehicle rockets into orbit and
deploys paddle to smack hostile
satellite into iInoperabiiity.

ASAT that fired from a high-
n}'ing F-15, the Rockwell
missile would launch from
ground sites. Presidents

would have to authorize use
of the ASAT, but the Army
says the system won't be able
to knock out high-altitude
early warning satellites.
Howver tests of the kill vehi-
ele are scheduled for 1984,

SAN JOSE, CA—A photo-
refractive polymer concoet-
ed at IBM's Almaden He-
search Center could form the
film for an instant holograph-
ic camera, among other in-
tripuing applications.
Today's holograms arise
from chemical changes on so-
called photochromatic mate-

instant Holograms

rial that, like conventional
film, takes hours to develop.
But IEM’s polymer reacts to
laser light by immediately
redistributing electronic
charges within the material,

This photorefractive ef-
fect, which alters the refrae-
tive index of the material,
has been seen previously
only in small, ex-
pensive crystals,
The IBM sub-
stance combines a
new polymer with
a chemical that’s
used in photocopi-
er machines.

Az well as stor-
ing holographic
images, the mate-
rial could form
gopgles that in-
stantly diffuse la-
ser light to protect
retinas, IBM is
interested in using
the material as a
cheap, immensely
data-dense optical
storage medium.

Crossed laser beams
alter electric charges
in photorefractive
polymer, making a
hologram.

Prenatal Heart Monitor

HAMPTON, VA—Devices
that measure surface pres-
sure on aircraft wings may
find a more down-to-Earth
application. Engineers at
NASA-Langley have shrunk
the technology into a prena-
tal heartbeat monitor,
Seven passive acoustical
sensors worn on a belt moni-
tor the heart rate of the
fetus. At the core of each

PROCESSOR

¥,

-

sensor, a double sheet of
polyvinylidene difluoride
(PVF2) triggers a voltage
when subjected to sound
pressure that's transmitted
through the mother's abdo-
men. A belt-worn micro-
processor receives the sig-
nals and distinguishes a
healthy heartheat from tones
that might signal trouble,
Currently, fetal heartbeat
monitoring is done
with ultrasound,
which requires ex-
pectant mothers to
visit the hospital.
The Langley device
may assist high-risk
pregmancies in woms-
en whao do not get ad-
equate prenatal care,

Bimorph plcks up
heartbeat. Processor
looks for abnormalities.

FLAP

COPPER-
KAFTOMN POLYMER

PVF2 BIMORPH

EEVLAR
WO

MNICKEL
PLATE

{Mare Tech Update on page 20)
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Lasers Versus
The Army

WHITE SANDS, NM—How well will
our tactical weaponry stand up against a
future attack with beams of energy!? The
Army wants to know,
vear—under the auspices of the Strategic
Defense Command—engineers will begin
peppering combat equipment with an in-
frared laser beam.,

The Pulsed Laser Vulnerability Test

System will funetion out of four standard B

military vans housing the 10.8-micron
earbon-dioxide laser, instrumentation,

master controls and a beam pointer/
tracker. Both ground and airborne tar- B

pets, such as tracked vehicles and heli-
copters, will be rigeed with sensors, Ra-
diolinke between test article and control

vans will permit instant acquisition of

damage data.

The system can be airlifted to any test |

range in the world, but will mainly oper-
ate in the High-Energy Laser Systems
Test Facility, home to monster beams
such as SDI's megawatt MIRACL laser.

s0 starting next |

TECH UPDATE
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Cobra chopper abwrbl brunt of laseér beam in threat-surrogate test.

Battering Matter Back To The Big Bang

NEW YORK, NY—Particle- Magnet cell T

chasing physicists won't sit  |below) will guide — ---"‘"
idly waiting for the Supercon-  heavy lons in ._~

ducting Supercolliderioopen  Brookhaven's big - g

for business in the year 2000. ‘I"'m"" E"I"“b

Before then, new accelera- Lawmt mﬂl

tors and delectors will probe
the building blocks of matter.

] Spamfllcallr. ra&aarchars are
B |ooking lor the gquark-gluon
plasma, a primordial soup of
fundamental particles.

The 1600 magnets that will
confine the clashing beams
won't be as powerful as those
envisioned for the Supercol-
lider. Brockhaven enginsers

have already made functional

Brookhaven MNational Labs
has broken ground on its Rel-
ativistic Heavy lon Collider
{RHIC}, schaduled to start
operations in 1997. No exist-
ing accelerator can generate
what this machine will—den-
sities 10 times those inside
atomic nuclei and tempera-
tures 100,000 times hotter
than the center of the Sun.

Inside RHIC, supercon-

ducting magnets will shep-
herd two counterrotating
beams of particles as heavy
as gold ions, cruising at near
light speed. At six points
around the ring, the ion
beams will crash head-on.
Each collision will generate
aminiature fireball that, phys-
icists hope, duplicates the
conditions a fractionof a
second after the Big Bang.

20

prototypes. But the deleclors
will have to monitor thou-
sands of exolic particles at
once and will be the most
complex aver bullt.
Meanwhile, at Fermi Na-
tional Accelerator Labora-
tary's Tevatron Collider, a
5000-ton delector will begin
the hunt for the iast of the
quarks to give up ils secrets
—ihe “top” quark. Thought to

be 80 times as massive asa
profon, this subnuclear parti-
i cle winks briefly into life after

high-energy collisions like

those in the Tevatron, which

slams protons and antipro-
lons together,

The new detector, named
D-Zero atter its location in the
Tevatron ring, will monilor a

| broad range of particles—in-
{.‘luding those elusive neutri-

rn::-s. It will make the most ex-
| tensive use yet of cryogenic
™ liquid argon as a medium for
detecting charged particles,
and uranium plates as a way
of containing electron show-
ers triggered by the parficles.
D-Zero will come on ling in
January,

P ILLLISTRATION 0¥ ECH VALIGLIRSEY

{Maore Tech Update on page 22)
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Round-Robin Rocket

HUNTINGTON BEACH,
CA—The single-stage-to-or-
bit, rensable spacecraft com-
missioned by the Strategic
Defense Initiative Office (see
Tech Update, page 9, July
"01) won't be a spaceplane.
Instead, it'll be the Delta
Clipper, a wingless cone de-
signed by MeDonnell Doug-
las, The craft will rocket into
orbit vertically, reenter the
atmosphere nose first, then
use flaps and differential
throttling on its eight en-
gines to flip around. Engines
will fire at 25% thrust to
eushion its landing, Vertical
touchdown will allow the

spacecraft to land within a
50-ft. radius. The Clipper

will lift payloads of up to

20,000 pounds,

Supporting the rocket's re-
peat performances are sim-
ple on-bouard systems, such

as a giant spring for deploy- |*

ing payloads. They'll keep
launch costs down to 600
per pound, says MeDonnell
Douglas.

A Y-seale demonstrator
ealled the DC-X will fly in
1993 at White Sands Missile
Range.

Delta Clipper will feature quick
turnarounid, readied for launch
ir less than a week,

Train Technology Rolis Into Texas

HOUSTON, TX—While flag-
ging economies have de-
railed several high-tech train
venluras across the country,
the Lone Star State has al-
tracted two state-of-the-art
rail systems.

Texas has granted makers
of France's TGY—the world's
fastest locomotive—a fran-
chise to build a line linking

Houston, Dallas/Fort Worth
and San Antonio, The TGV
consortium beat out a rival of-
fering Fastrac, based on Ger-
many's Inter City Experimen-
tal, which has seen only
limited service.

Bombardier will supply the
rolling stock, while Morrison-
Knudsen will engineer and
build the tracks. The flat Tex-

as plains are a nat-
ural for the TGV,
which relies on
a dead-straight
track to build up a
speed of 186 mph.

TGV |abawe] will
cross Texas at 186
mph. Disney-style
maonorails [right)
will be Houston's

A planned 220-mph TGV
may be ready for the Texas
project.

Meanwhile, Houston has
asked Bombardier to start
preliminary enginearing stud-
ies on the nation's first mass-
transit monorail system. The
city's plans call for two lines,
covering 20 miles, that carry
urban versions of the
Mark VI straddle-beam
monorail operating at
Disney World. Single
cars carrying 160 pas-

sengers will run independent-
ly and hook up into triplicate
platoons during rush hours.
Much of the system will
scoot along overhead con-
crete beams, although a
short monorail subway sec-
tion may serve downtown
Houston. Construction is ex-
pected to begin in 1993.
Kiewit Construction has
paired up with Bombardier on
the project, and the team is
competing to build & similar
system in Honalulu.

(More Tech Update on page 24)
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34"—that's how tall Rheem's* new Criterion” stands, making it one of the smallest residential gas furnaces ever
made, All of which means it will fit into the tiniest of spaces, leaving room for air cleaners and humidihers.

But what vou can’t see is just as important.

Comfort, for one. For such a small furnace, the new Criterion packs a lot of heating power: capacities from 50000 to
150,000 Btu. And it delivers this heat to vour whole home quietly and efficiently.

Economy, for another. The new Criterion is fueled by clean natural gas, one of the most economical ways to heat your

home. The most dependable, too. .,q
b

Reliability, for a third. This furnace has a unique patented heat exchanger design, We're Fq ,‘:,;_;. '}

so sure of its performance, we back every model with a 20 vear limited heat exchanger ﬂ y
warranty. Find out more by calling 1-800-548-RHEEM. wE AIR OF

A QUALITY"

Clean natural gas. America’s best energy value.
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OSHKOSH, WI—The
long-awaited Bede-10
supersonie kitplane tsne
“Homebuilt Machbuster,”
page 68, Dec. '89) should
soon be read;,r to fly, if hard-
ware viewed by PM editors
at this year's Experimental
Aireraft Association Fly-In
| is any indication.
Designed to reach Mach
1.4 and elimb at 30,000 ft.
per minute, the little 2-seat-
er wlll accommodate the

l.lunarmed
' Tilt-Rotor

FORT WORTH, TX—Bell
Helicopter Textron and
Boeing Helicopters collabo-
rated on the V-22 Osprey and
an early unmanned project
called Pointer. But now
they're leading rival teams
vying to land a Pentagon
study and development
award for a pilotless tilt-
rotor.

Bell's offering is Eagle
Eye, which features a 15-ft.
airframe designed by Burt
Rutan's Scaled Composites,
Ine. The Allison turboshaft
used in the Bell 206 Jet-
Ranger helicopter would
propel the vehicle. Boeing
haﬁ uubmuted a slughtl:,r

SUNNYVALE, CA—A
new wheelchair brings to
the disabled what the tank
brings to an army: all-ter-
rain mobility. Developed by

Kit Jet Nearly Ready

295(-pound-thrust
GE CJ-610 turbo-
jet for power. The
plane itself will have a nor-
mal gross weight of about
2620 pounds.

In a development that
lends new confidence to the
high-risk project, Jim Bede

recently signed legendary
test pilot Bob Hoover to put
the eraft through its initial

paces,
Bede will keep Prototype
Na. 1 for himself, but produc-

tion kits will sell for just un-
der $200,000, minus engine
and avionics. The power-
plant adds another $40,000 to
$160,000 to the price.

smaller machine of its own
design called Tracer, which
is powered by a modified
cruise-missile turbine.
Tilt-rotor technology
would help unmanned aerial
vehicles touch down safely in
a small area without nets, |
parachutes or other atten-
tion-getting apparatus. Na-
val Air Systems Command is
especially interested in field- |
ing shipboard UAVs, which
would carry electronic de-
coys, relay communications
and spot over-the-horizon
targets for surface vessels. |
Flight demonstrations are
slated to begin sometime |

next year. |

Bell's Eagle Eye tilt-rotor
drone crulses on props with

three composite blades each.

Wheeld'nlr On Tracks

Quest Technologies, the Ae-
cess power chair allows the
user to travel freely without
spending time hunting for
ramps or elevators,

DRIVE MDTGFI

REAR

Twin caterpillar tracks,
made of molded rubber and
Kevlar, deploy at a key-
stroke from an armrest com-
mand module. A small net-
work of computer-controlled
hydraulic actoators lower

—ommy  the tracks and raise or re-
1

INCLINOMETER

SOMNAR

cline the seat as the driver
negotiates slopes or stairs.
Meanwhile, an automatic
seat-tilt mechanism pguaran-
tees a stable center of gravity.

In addition, front and rear
sonar devices warn of side-
walk cracks and potholes,
On-board inclinometers
gauge the steepness of gradi-
ents and alert the driver if he
is pushing his vehicle beyond
its limits. But the Access can
handle slopes up to 34°.

Four lead-acid batteries
provide enough power for a
day's routines, and when the
tracks are raised, top speed

is 6 miles per hour,

Modifications planned

for future models include a
cellular telephone, remote-
control interface with house-
hold appliances, and voice
and breath control for the se-

- verely handicapped. (Tul

PR PHOTO BY ALEX WILSOM
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[TSEEMS OUR NEW
ULI'RA-PERFORMANCE EAGLE
FAMILY HAS BEEN GREETED
WITH INSTANT APPROVAL.




It took almost no time at all for the world’s leading You'll find the Eagle GS-D on the Lexus SC400

performance car makers to discover the qualities of Coupe, the Lotus Elan, the Tovota Supra Turbo, and
the new Eagle GS family of ultra-performance radials.  the 1992 Porsche Carrera 2 and 4.
You'll now tind the Eagle GS-A on the very limited- All of which represents an extraordinary endorse-
edition Ferrari F4(). ment of the new performance-specitic Eagle GS family.
You'll find the Eagle GS-C on every 1992 Corvette, But then again, these are extraordinary tires.
including the top-of-the-line Corvette ZR-1. As a visit to vour Goodyear retailer will confirm.

GOODSYEAR

THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM._ L




BuckleUp America!  EW9eGE Corp. A rgnts e H_.

EsaHTY ElGHT RovaLE LS

THERE Is NOTHING MORE BEAUTIFUL THAN
THE POWER OF INTELLIGENT ENGINEERING.

THE ALL-NEW EIGHTY EIGHT ROYALE.

Introducing a brand-new 1992 Oldsmobile™ Redesigned and re-engineered from
theinsideout. N isintelligent. It's powerful. And fuel-efficient! Itsa3800V6
engine fused with one of the smoothest-shifting electronic transmissions on the
road. t'snimble and precise. its front-whesel drive and four-whesl independent sus-
pension. B s refined. Itsa family car. More overall headroom and trunk room.
It's comfort for six. And the safety of anti-lock brakes™ and a driver-side air bag.

! It's the Oldsmobile Edge.” The most comprehensive owner satisfaction program
in the industry. Itsa hundred thousand ideas engineered together in the new Eighty

Eight* Royale® Visit your Olds dealer or call +800-242-0LDS, M—F 8am~7 pm.EST

992 Oidemobile Eighty Eight Rowale EPA estimated MPG 8 city /28 ey *Optional on basa miodal

2Oldsmoile

THE POWER OF INTELLIGENT ENGINEERING.
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HIGH-TECH

CRIME
HUNTERS

Advances in the sleuthing sciences are
extending the long arm of the law.

BY JON ZONDERMAN

® Forsix years, the murder of Miriam Slamovich, a
48-year-old woman who apparently surprised a
burglar in her home, sat unsolved in the files of the
San Francisco Police Department.

The problem was not lack of evidence. A good set of
latent fingerprints had been lifted from her bedroom win-
dow and windowsill. What stalled the investigation was
the sheer volume of police fingerprint records. Although

the officers assigned to the case slogged through more than
300,000 print cards over the years, they never found a match. = 1“.
Until recently, such stories were common. With more than —

22 million people’s prints in FBI files, the practice of dusting a
crime scene often served as much to calm traumatized victims

ORION PICTURES CORP, PHOTO
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HIGH-TECH CRIME HUNTERS
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DEVELOPED

LIFTING A GENETIC FINGERPRINT
E 3 .

DA ISOLATED
AMND PLIRIFIED

DMNA CLT WATH
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= et
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DNA PROFILE
ANALYZED

Complex and expensive, DNA typing nonetheless offers great potential for law enforcement.

a5 to hunt down perpetrators.

But in 1984, a break came in the
Slamovich case. San Francisco in-
stalled one of the country’s first auto-
matie fingerprint identification sys-
tems (AFIS). Within minutes after
being fed the prints from Slamovich's
home, the computer spat out a short
list of suspects, one of whom eventu-
ally confessed to the killing.

Since then, AFIS technology has
matured and spread to states and mu-
nicipalities all across the country. It
joins a growing number of high-tech
anticrime tools that have gone from
laboratory curiosities reserved for
only the biggest cases to workaday
police procedures. )

These tools, when combined with
sharp, persistent policework, can
turn the slimmest shred of evidence
into an open-and-shut case.

AFIS comes of age
Although today's AFIS equipment is
much improved over that used in the
Slamovich case, it still incorporates
the same basic components. An opti-
cal reader scans the prints, either
from file cards or from the crime
scene, This information is passed
along to a computer, which producesa
gpatial geometric map of the ridge
tterns and minutia of each print.
he map is then translated into digital
code and stored in memory.

When a search is initiated, the com-
puter uses a mathematical algorithm
to compare prints, looking for possi-
ble matches based on universal crite-
ria. These “hits" are then examined
closely by a detective or fingerprint
expert.

Early AFIS equipment had two
problems, One was compatibility.
Until 1987 when a

national standard
was set and soft-
ware conversion
systems created,
AFIS devices made
by different com-
panies often could
not communicate
with each other.
The second problem
was that AFIS

Computer imagery can
show a long-lost child
a she or he would

look years later.

could only give the ﬁngeizﬂﬁnt eXam-
iner a list of possible matches. He had
to go to the files and pull the cards
himself.

But advanced seanning and com-
puter-imaging capabilities, along
with better telecommunications,
have made AFIS more practical. To-
day, detectives on systems like New
York's new $40-million statewide net-
work can scan a print locally, transmit
it to a mainframe in the state capitol
and get back a digital image on their
computer screen for comparison with
the new print. Before the New York
system was installed, only about 50
searches of fingerprint files would be
undertaken in a typieal year. In the
first two months of 1991, computer
searches identified 80 suspects.

Laserprinting
Complementing the advances in
.&Flgequipment are technologies
that bring to light latent prints that
might have gone undetected earlier.
One of the most suecessful of these
relies on lasers.

The technique first gained promi-
nence in the trial of a former Nazi. In
1975, the Justice Department moved
to deport Valerian Trifia, a Rumanian
Orthodox priest, on the grounds that
he had misrepresented his fascist ac-
tivities on his naturalization applica-
tion, The West German government
supplied the FBI with a number of
documents relating to Trifia, includ-
ing a postcard he allegedly writ-
ten in 1942 to Heinrich Himmler, the
head of the Nazi 55.

Complicating matters was the fact
that the German government re-
quired that the evidence not be
harmed in any way. So the FBI decid-
ed to make an attempt with the rela-
tively untried laser technigue. When
they did, they found a latent thumb-
print that matched 11 reference

ints on an inked impression of Tri-

's left thumb. Om August 13, 1984,
Trifia was deported, his past given
away by a piece of paper he had
touched 42 years before,

Although still in their infancy as a
forensic tool, lasers can already be
used to lift prints from surfaces that
often defy traditional powder or
chemical techniques, including glass,
paper, cardboard, rubber, wood,
plastic, leather and even human skin,

The laser works by fluoreseing
components of perspiration, body oils
and foreign substances characteristic
of latent prints. This residue absorbs
the single-wavelength light of the la-
ser and re-emits it at longer wave-
lengths—approximately 550 na-
nometers and above. By observing an
illuminated specimen through a filter

POPULAR MECHANICS ® DECEMBER 1991
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that excludes all wavelengths below
540nm, technicians can spot the faint-
est trace of human contact.

Genetic detectives

However sensitive the detection
methods, though, there are still many
erime scenes at which there are no us-
able fingerprints to be found. In these
cases, a tremendously promising, but
atill controversial, technique from the
frontiers of biotechnology has come
into play. DNA fingerprinting relies
on the fact that every cell in an indi-
vidual's body contains a strand of ge-
netic material that is unique to that
person. Thus, the tiniest fleck of sali-
va, blood or semen at a erime seene
can, in theory, be positively linked to
whoever left it.

The identification process starts
when DN A brought to the lab is
mixed with a restriction enzyme that
cuts the DNA at points where specifie
genetic sequences oceur. The lengths
of the resulting fragments vary ac-
cording to the makeup of the original
DNA strand. These fragments are
sorted by length through a process
called pel electrophoresis, which
makes use of the fact that small pieces
of DN A travel through an electrically
charged gel more quickly than large
ones. The sorted fragments are trans-
ferred to a nylon blot and treated with
radioactively tagged genetic probes.
Designed to seek out genetic se-
quences that vary from individual to
individual, these probes form an iden-
tifying pattern on the blot. This is

POPULAR MECHANICS ® DECEMBER 1591

FBI labs use lasers [left)
to check evidence from
arimes all over the
country for finger-
prints. DNA typing
|above] Is another
technoloqy of growing
Importance to the
bureau, with efforts

then turned into a photographic im-
age called an autoradiograph.

The process is expensive, complex
and, if not carried out to exacting
standards, prone to inaccuracies. But
all agree that the scientific principle is
sound and that eventually DNA typ-
ing will be 100% reliable. Already, the
FBlis at work on software that would
allow computers to store and compare
DNA data, much as they now process
fingerprints.

Image problems

Despite the move toward lab tech-
nigues in law enforcement, one of the
best ways to identify a suspect, ora
vietim, still resides in the human abili-
ty to recognize a face. This ability may
be thwarted, however, by the changes
that naturally oceur with age.

To counter this, two medical illus-
trators, Scott Barrows and Lewis
Sadler, began to develop techniques
for producing “age-progression”
drawings in the early 1980s. Original-
ly an outgrowth of efforts to project
what children would look like after
cosmetic surgery, the drawings were
later found to be highly effective in
identifying missing children.

Today, thanks to a computer algo-
rithm, the same process that used to
take hours using calipers, ruler and
pen can be completed in seconds. De-
veloped by a colleague of Barrows and
Sadler, the program systematizes
their knowledge of the anatomy of 14
major bones and more than 100 mus-
cles, and how they grow, It also shows

the change in relationship over time of
48 facial landmarks, such as the cor-
ners of the eyes and the nose.

Computers have enabled the Na-
tional Center for Missing and Exploit-
ed Children to get thousands of age-
progressed pictures onto milk cartons
and flyers.

The FBI uses its own age-progres-
sion program for adult faces. The sys-
tem allows artizts to do such things as
thin hair, add jowls or increase wrin-
kles while the computer maintains the
basic facial proportions. FBI soft-
ware for aging children's faces allows
pictures of parents and older siblings
to be fused into photos of missing chil-
dren to obtain a more accurate image.

Another set of FBI image-process-
ing techniques can be applied to the
obseurations created by poor photog-
raphy. Bank security cameras or oth-
er sources of photographic evidence
often produce pictures in which vital
details are blurred, out of focus or
poorly lit. Technology developed by
NASA torecover and enhance images
from space probes has been adapted
to correct many of these problems.

As computers and other advanced
tools have worked their way into our
criminal justice system, there have
been gains not only in our ability to
crack difficult cases, but increases in
efficiency, which have made laborato-
ry techniques practical in more and
more investigations. Along with the
advantages, however, has come new
potential for abuse. For example, the
same computer databases that make
AFIS possible could also be used for
random searches that might focus
suspicion on people because they have
stayed in a homeless shelter, or be-
cause they fall into certain categories
based on age, race or other discrimi-
natory criteria. Thus, the task of en-
suring that upholding the law does not
interfere with the privacy and free-
dom of those it is meant to protect
grows simultaneously more difficult
and more important., 2]
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AMERICAS NEW
SECRET AIRCRAFT

e —

Bizarre aircraft glimpsed in California’s desert skies may herald
a new generation of American air power.

BY GREGORY T. POPE: PM lilustrations by Mark McCandiish

® At midnight, traffic along Highway 138 has all but
died. The Moon has yet to emerge, but stars shed
enough light to silhouette the joshua trees that dot the
desert and the Tehachapi Mountains that rise to the
north. Twenty miles to the southeast, the ecity lights of
Lancaster throw a faint orange tint on a corner of the
sky. Grasshoppers wheeze, pocket mice scuffle in the
sand, a faded ranch sign ereaks in the wind—atherwise,
it 1s silent.

On nights like this, men and women have stood here
and stared at the sky, looking for aircraft that officially
don’t exist, Some watchers spend the night and leave
unrewarded, But others tell stories of lights that streak
and maneuver across the heavens at impossible speeds,
or triangular shapes that prowl silently overhead.

This corner of California’s high desert, known as An-
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telope Valley, has long served as a testing ground for
ultraclassified, or “black,"” aircraft—from the P-59
Airacomet, Ameriea's first jet, to the F-11TA Stealth
fighter. Not only does the valley host Edwards Air
Force Base, Air Force Plant #42 and associated con-
tractor facilities, but test-flight paths from nearby
China Lake Naval Weapon Center and the Air Force's
Nellis Air Range in Nevada bring aircraft through
restricted airspace into Antelope Valley.

But secrets stay closely held here. Those who know
won't break their security vows. Those who think
they've glimpsed the truth in the dark skies spoke anon-
ymously to POPULAR MECHANICS, fearing reprisal in
an ares where the aerospace industry dominates em-
ployment. In the words of one local journalist, chasing
secret activity “is like trying to catch smoke ina bottle.”
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AMERICA'S NEW SECRET AIRCRAFT

It's no secret, however, that in the
past decade the Department of De-
fense has poured money into “black”
programs, The Air Force alone has
spent nearly $46 billion on classified
weapons procurement over the past
five years, and another $20.3 billion in
classified research and development,
according to an analysis by the De-
fense Budget Project, a nonprofit or-
ganization in Washington, D.C.

But tracing the flow of clasgified
funds from the Pentagon to contrae-
tors reveals little about hardware.
Eyewitness reports, even from un-
qualified observers, tell more. And a
nagging consisteney ties together ae-
counts from individual eyvewitnesses
and lends credibility to their claims.

The vehicles in such anecdotes fall
into three categories. First, observ-
ers have reported several different
triangular aircraft with wingspans
ranging from roughly 60 ta 160 ft.
Second, witnesses have described a
high-speed, high-altitude vehicle, seen
only as a yellow or orange light with a
related pulsing engine roar. Finally, a
black, silent, boomerang-shaped ve-
hicle that stretches between 600 and
BOO ft. across and performs circus-
pony maneuvers at airspeeds as low
as 20 knots. Asked to comment, Air
Force Systems Command referred
the inquiry to a Pentagon-based
public affairs officer, Capt. Betsy
Freeman, who issued this statement:
*We have no aircraft matching these
descriptions.”

Black wings
Reports of the triangular planes come
from the best-qualified evewitnesses.
Indeed, the journal Aviation Week
& Space Technology asserts that
one of these aircraft is the Northrop
TR-3A, a classified tactical reconnais-
sance vehicle,

This plane, about 42 ft. long and 60
to 65 ft. in wingspan, appears to fly

i

with the FF-117As that pass one by one
over Antelope Valley. Its engines re-
portedly run more quietly than the
muffled General Electric F-404
powerplants on the Stealth fighter,
Ground observations are inconclusive
on whether any vertical control sur-
faces jut from the aircraft’'s back, De-
scriptions suggest the plane evolved
from a top-secret Northrop prototype
concocted under the Air Foree's origi-
nal Stealth program in the mid-1970s.

According to the Aviation Week re-
port, the vehicle has a range of 3000
miles. Its mission: to colleet tactieal
photographic reconnaissance data
and relay target information directly
to F-117As in near-real time. Appar-
ently dedicated to Stealth fighter sup-
port, the TR-3A would supplant the
RF-4C in carrying out low-level recon
runs if it came into wider use. But if
it's capable of high-altitude missions,
as Awviation Week suggests, the plane

Distinct from purported TR-34, other
trianguiar alrcraft may serve as concept
demonstrators. Descriptions suggest
agility and possibly high-speed capacity.

Based on observer’s descriptions, rounded
surfaces mark TR-3A, which also may have
Irmwardly canted vertical control surfaces.

eouli also be a follow-on to the TR-1,
4 modernized version of the U-2
spyplane. Given the frequency of
sightings and the association with
F-117As, it's likely that the secret
planes are operational and may have
seen action during Operation Desert
Storm.

Other reports of flying-wing trian-
gles do not match the TR-3A descrip-
tions. An aireraft with a wingspan
close to 150 ft.—roughly that of the
B-2 bomber—has been sighted by ob-
servers who insist that they ean dis-
tinguish the B-2 at night. Unlike the
purported TR-3A, this vehicle ap-
pears highly maneuverable, One is
said to have turned 90° on its wingtip.
Not spotted as often as the purported
TR-3A, the eraft may be a proof-of-
concept vehicle for the Navy's now-
canceled A-12 attack plane, an older
technology demonstrator for the B-2
or a one-off experimental prototype.
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Blackbird’s progeny
A separate species of air vehicle has
been heard more often than seen.
Several times in the past three vears,
a window-shakme din hags awakened
,EH‘ll.'lllFll:' 'il.-“.lr'_'. residents between 3
and 5 am. They deseribe the sound
as a “low-frequency bulfeting,” or o
“pulsing roar”—"like the sky itsell is
tearing —and distinet from the noise
emitted by rocket engines

Observers standing beyond the
cast of streetlights tell of a swift,
high-altitude light that aecompanies
the pulsing noise. “This object did a
racetrack turn at high -|u---r5'_" e
witness told POPULAR MECHANICS,
“then shot straight up with tremen-
dous acceleration.” Another saud the
heht moved from horizon to horizen

well over 100 miles—in under a
minute. The deseriptions correlate
with reports from Nevada residents
and ather accounts in A viafion Week,

A high-flying, hypersonic vehicle
has been the subject of speculation
eversinee a line item tagred * Aurora”
:LEIEH':H'I'IE nnder a strategic-recon-
naissance heading in a 1956 Pentagon
procurement document. Thought to
be a follow-on to the SR-T1 Blackbird,
analysts have placed Aurora at both
Edwards Air Force Base and Nellis
Air Range,
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EXTERMAL COMBUSTION
OMN AFT FUSELAGE SURF

TURBCLUET INLET

External-combustion ports [top) at mid-fuselage release fuel that burns In cone bounded by
shock wave, Conventional jets |above] take over at low Mach numbers.

Whether an aircraft code-namedd
Aurora is operational, experimental
orsimply a red herring, an air-breath
ing vehicle that flies above Mach G
would probably rely on a novel pro-
pulsion method that might explain the
pulsing zound, During the 1950s and
19602, engineers researched exter-
nal-combustion systems, whereby a
hypersonic aireraft pumps fuel from
its midsection into a cone of air bound-
ed by its shock wave.

Ignited externally, combustion

gases expand against a nozzle surface
shaped by the inner face of the shock
wave and the aireraft’s tapered aft
fuselage, Buch o system ensures that
fuel and air stay in contact long
enoerh to burn at high Mach num-
bers, sayvs Gerald Gregorek, aeronau-
tical engineering professor at Ohio
State University. Even the scramjet,
under development for the National
Aerospace Plane, may funetion par-
tially by external combustion.

Please firn to page 109)
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There’s a passion that drives the
more quality into

Six years ago, the people of General
Motors embarked on a mission to build
quality cars and trucks that rival the best
in the world.

And we're doing it with a passion

Engine Endurance

Thar's how Chevrolet broke a 14-vear-
old Mercedes endurance record by pushing a
stock GM engine for 28 straight hours and
averaging over 173 miles an hour

It's why a 118-degree dav in a
Mesa, Arizona desert
became a welcomed
opportunity to prove
the reliability of GM'’s
3800 engine in
Oldsmobile, to make
it one of the most
trouble-iree V-6s
in America

It's why we punish engines in Cadillacs
with choking clouds of sand and snow to

deliver a V-8 so |:[_1ugh that alter five vears no

luxury car made in America 1s more reliable. Smoother Transmissions
Reliable Bl‘ﬂ]d]lg Its why we crammed over six million
It's why we superheat Pontiac's brakes to the very miles of combined engineering experience into the
edge of endurance on a 24-mile descent from Pikes electronic transmissions in Buicks with 3800 V-6s, to
Peak—another reason the brakes on 1991 GM cars are be sure they'll deliver quick, smooth, trouble-free
rated the highest in satisfaction of all domestics. performance.

CHEVROLET PONTLAC OLDSMOBILE




people of GM to build more and
every car and truck.

Resale Value

And it’s why we plow GM four-wheel-drive

systems through tons of mud to stress them to the limit
It's one reason why GMC Trucks and Chevy Trucks

have delivered higher resale value than any truck over

95% Would Recommend

These are just a few of the ordeals the

people of GM endure in our passion to deliver
on our commitment to quality.
In the past
six years, the
people of GM have
redesigned and
engineered 99 new
cars and trucks to
improve quality.
S0 we're
pleased to report
that after driving thousands of miles,
95 percent ol our new owners would
recommend a new
Chevrolet, Pontiac, @ sy @
Oldsmobile. Buick. |63 PARTNERS IN QUALITY

Cadillac or GMC Truck to a lnend.

See for yourself at a GM dealer.

i el Lernwral Naosors (L4 £L e ]

MARK OF EXCELLENCE

the past 12 years. PUTTING QUALITY ON THE ROAD

BUICK CADILLAC

GMC TRUCK
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Glaciers, a thuu's,and miles of dirt rods and the land of the

| midnight.sun in GMC's new full-size sport/utility.

j - L. iPM Photos by Roy Attaway

N e
-

@ Sixty-six degrees, thirty-three minutes latitude
north. The Aretic Cirele, We officially enter the land of
the mitdnight sun on g vibbon of dirt built above the per-
mafrost. The recently grided road is in'perfect condi-
tion. We haven't seen another vehicle for hours. Our
tires spin at several elicks above the sugprested speed
limit, but we aren't in danger of being clocked by radar.
“There’s no highway patrol up here. All the police dois
go back and pick up the pieces,"” explaing a 10-year vet-
eranof the Arctic, who we meet at the only gas station
within 500 miles. _

What are we doing here at the end of the Earth?
Quite a few puzzled residents of the Yukon ask us this
very guestion. We begin asking it ourselves after five
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14-hour days of rugged driving. The answer is that
Associate Auto Editor Mike Allen, photographer Roy
Attaway and [ are testing GMC’s new full-size sport

ute, the Yukon. How do vou test a Yukon? By driving it
nearly 3000 miles from Banff, Alberta, to Inuvik, in the
Northwest Territories. Face it, somebody bas to drive
the Yukon tothe Yukon. It might as well be us.

Northern exposure

We've come a long way since our first night in Banff,
‘where we apply decals to the Yukon in the courtyard of
a Scottish-style castle. We've come 2740.9 miles, to be
exacl, averaging 548.2 miles per day. This may not
seem like a killing paee to marathon drivers, but consid-

POPULAR MECHANICS ® DECEMBER 1691

er the route: only 250 miles on 4-lane highways, 1000
miles on unpaved roads and the remainder, about 1500
miles, on 2-lane blacktop that erisserosses the Conti-
nental Divide, This isn't exactly eruise-control country.

It isn't country where you want to find unexpected
trouble, either. After leaving Jasper, Alberta, on the
second morning, we are generally more than 100 miles
between gas stations and other outposts of civilization.
On two occasions, on the Stewart-Cassair Highway, in
British Columbia, and on the Dempster Highway,
whieh links Dawson to Inuvik, we are more than 250
miles between fuel stops. In wilderness like this, you
rely heavily on self-sufficiency and the dependability of
vour vehicle,
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The prospect of 1000 miles of dirt-
road driving convinees us that the
first item on our equipment list should
be a heavy-duty winch. We request a
Warn XD8000, which is powerful
enough to pull us out of axle-deep
mud, Other gear includes a toolkit,
fuses, rope, two spare tires, a Serpen-
tine belt, oil, transmission fluid, extra
fuel, camping gear, Columbia Sports-
wear team jackets and food for a cou-
ple of days.

Our most important piece of equip-
ment, naturally, is the GMC Yukon,
which we pick up in Calgary. It's one
of the first pilot-production vehicles
off the line, and we're among the first
civilians to get a look at it.

Initial impression? It's a beautiful
brute in brilliant red with a wide sil-
ver band extending across the lower

40

This page: Sunrise departure from the Banff
Springs Hotel [top right), crossing the
Yukon's Peel River to fish from a gravel bar
(top left), the Athabasca Glacier in the
Columbila lcefield |above|. and a map of the
2740, 9-mile adventure |left]. Facing page:
Spray Lake in Kananaskis Country south of
Banff [top). blasting through mud on the

Dempster Highway (far right), and a high
five at the Eskimo Inn in Inunvik.

quarter panels and wheel flares. Body
styling is clean and muscular, with
a front end that features smoothly
sculpted grillwork. But we're not
here to judge a beauty contest, While
the Yukon clearly takes its place
among the best-looking sport/utes on
the market, we're more concerned
with how it will handle a 14-hour-
a-flay thrashing,

Call of the wild

Forashake-down trip to the far
North, we want the Yukon outfitted
for rugged duty. A couple of months
before departure, we sit down with
Dick Pennell, product line manager of
GMC trucks, and comb through an
early version of the specifications
sheet. We set about outfitting a vehi-
cle that can conguer high elevations,

cope with heavy cargo, withstand off-
road pounding and absorb whatever
punishment the Arctic throws at us.

We spec out a Yukon that has a 350-
eu.-in, VB engine, 4-wheel drive, a 4-
speed automatic transmission with
overdrive, a 3.42 rear-axle ratio,
Goodyear Wrangler GT off-road
tires, a skid plate, gas shocks, a roof
rack and a trailer package with heavy-
duty cooling systems for engine oil,
transmission fluid and the radiator,

Although we plan an early August
departure, we think it wise to order a
cold-climate package, which includes
an engine-block heater, special insu-
lation and antifreeze protection to
-32° F. For appointments, we choose
the upscale SLE trim level.

Looking down at the spec sheet,
Pennell says, “This is going to make
one hell of a back-country vehicle."”
He adds that a packape similar to the
PM vehicle will probably be offered as
an option when the Yukon debuts, In
fact, our torture test will be part of
the vehicle's official post-production
analysis, and our input will figure into
what emerges as the ultimate off-road
Yukon.

-'_I’l'r'”.ur' turn b page 71)
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Mush, You Huski

® After a generation of GMC trucks
came olf production lines alongside
Chevrolels identical in every respect but
the name badges, GMC's product plan-
ners decided it was time to inject some
upscale differentiation in their lineup of
vehicles

They staried with the new K-series
Chevy Blazer (based on the current C/K
Chevy pickups) and kept the stuff they
liked, which included the dashboard
One welcome nota in this respect is the
excellent white-on-black instrument

package, replacing lasl year's rolating
half-moons. On the other hand, the Yu-
kon development team for some reason
chose not to offer Chevy's in-dash CD
ophon

Mechanically, the Yukon is no light-
weight at nearly 5000 pounds, and really
does need the 5.7-liter V8's 210 hp and
300 ft.-lb. of torque. The new K-Blazer
is almost half-a-fool longer than last
year's, much 1o the delight of rear-seat
passengers.

In spite of being a prepraduction vehi-

Specifications
Layout Front-engine, rear-drive
Body style 2-door sport/utility
Engine 57LTBIVE
Tires LT2657T5R-16/C
Transmission 44, part-time dwd
Wheelbase 111.5in.
Length 1B87.7 in.
Width T6.4in.
Height 71.00n.
Min. ground clearance 6.9in.
Curb weight 4750 pounds (est.)
Fuel capacity 31 gal.
Brakes, 1 Disc'drum, d-wheel ABS

cle, built on a pllot assembly line, our
Yukon remained delightfully squeak-
and rattle-iree throughout this torture
test. Exterior styling is the Yukon's
strong point, and it attracted compli-
ments from passersby everywhera we
went—even on the tundra
Although we needed 4-wheel drive
anly briefly during our odyssey, GM's re-
positioning of the transfer case shifter
was welcome, as were the autolocking
front hubs.
—Mike Allen
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LOADED LINCOL

Ford packs a Lincoln with the latest in communications and entertainment
electronics. Come along for a ride.

BY FRANK VIZARD, E lectronics Editor, and MIKE ALLEN, Associate Automotive Editor

® We were driving west on Inter-
state 96 toward Lansing, Michigan,
when the fax machine began to spit
paper. It was a message from the
New York office reminding us of an
appointment the following day.

We sent a fax back, thanking New
York for the reminder and noting that
we would be in Lansing for lunch. We
also told them to check their computer
since we were sending a text file via
modem. Business done for the mo-
ment, we shut down the laptop com-
puter, eranked up the compact dise
player and settled back to enjoy the
music and the ride—bumping the
speed limit only a little.

If there'd been any back-seat pas-
sengers, now would have been a good
time to watch a movie. The only diffi-
culty would have been deciding upon
which of the three television screens

42

to watch. With two videocassette
recarders mounted below the sereens
in each of the headrests, a passenger
could have watched two movies at
onee. Or he could make his own phone
calls using the cellular phone installed
for rear passenger use,

This ear, as you might have
guessed, is not your typical Lincoln
Continental. Ford actually calls it the
CCV, which stands for Communica-
tions Concept Vehicle. Best suited for
those with near-gypsy lifestyles, the
CCYV is a vehicle for both work and
play. While you can't get all these op-
tions today, the CCV does reflect the
type of offerings Ford may present in
the near future.

The major issue for Ford is how
well this ancillary equipment fits into
the automobile. For example, you'll
notice that the cellular phone slides

PR PHOTOS BY G PHOTO

out of the armrest for easy dialing, yet
this is actually the backup system.
Voice communication is hands-free,
thanks to a remotely installed micro-
phone, You hear callers through the
stereo system's speakers. You don't
even need to dial since the phone is
voice-activated. Just ask the phone to
turn itself on and say the name of the
perzon to be called. The recognition
gystem in the phone recognizes two
voices and remembers up to 20 phone
numbers. Talking to the disembodied
voice of our secretary was initially
disconcerting—it's as if you're talking
toaghost. You quickly get used to the
idea, though, and it's safer than driv-
ing with a phone pressed to your ear.
Another good fit is the fax machine,
which slides snugly under the dash
when not in use. Likewise, a neatly in-
stalled infrared transmitter mounted
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on the steering wheel sends basic
eommands to the radio via a tiny re-
ceiver attached to the dash. Rear-seat
passengers can also control the radio
with their own wireless remote con-
trol, This second remote is stored in a
slot between the front seats.

Less cosmetically appealing are the
armrest controls for the trunk-
mounted compact disc changer and
the digital sound processing (DSP)
component. The DDEF unit allows you
to seemingly alter the acoustic envi-
ronment so that it sounds like you're
somewhere else other than in a car.
The six DSP modes include stadium,
hall and jazz club, plus three others. A
second rocker switch allows you to
“move" your seat farther away or
closer to the performance. It's as if
you had your pick of seats at a concert.
DSP iz a feature that will debut in the
1992 Ford Thunderbird, Mercury
Cougar and Lincoln Mark VII with
the optional JBL sound system.

If you want to do some private
listening, hop into the back seat
and plug the headphones into the
audio-cassette recorder locat-
ed beneath each VCR. You ean
also listen to either the VHS or
Bmm VCRs, of course. Ford hasn't
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quite settled on which of the three
televisions is placed in the optimum
location. The two televisions in the
headrest are made by Sony, while the
third is made by Hitachi, In any
event, we wished the window glass
had been tinted sinee the Sun tended
to wash out the picture. The rooftop
liner location does seem to be the
more practical and economical spot
gince only one TV is then required.
Thiz TV, however, reduces your line
of sight through the rearview mirror
and leads one to reconsider the head-
rest locations, TV reception on the
move Is generally poor, so the VCRs
are your prime video sources,
Perhaps the most re-
muarkable feature of
this Lineoln is the

=

The Lincoln's front seat means business,
whille the back seat emphasizes
entertainment. Steering-wheel controls
|top] operate the radlo, and rear

|| passengers have their own remote (above).
The teardrop antenna on the roof [below)
is a distinguishing feature.

cleverly disguized antenna array. The
teardrop-shaped antenna on the roof
is for a cellular phone and is the only
indicator of the car's special features
that a passerby might notice. A sec-
ond cellular phone antenna is hidden
in the rear door glass.

Antennas for the televigions are
concealed in the rear windshield and
rear bumper. The radio antenna is
wired into the rear windshield and the
front bumper. Both the TV and the
radio use the better of the two signals
being received.

Luneh in Lansing, by the way, was
splendid even though we had to get
out of the car.




A Simple Promise:

Overall, today’s Dodge trucks, gas and diesel,
can deliver more payload, towing and horsepower
than Ford, Chevy or any import. Period.

It's the simple truth. Today's Dodge pickups,
Ramchargers, Ram Vans and Ram Wagons are a
force to be reckoned with,

Because now they're available with the new
Dodge Magnum Series Engines. V-6 or V-8
gasoline-powered engines with new sequential
multipoint fuel injection for more power and
torque. Or the mighty Cummins Turbo Diesel
with new charge-air cooling. And what these
engines do for the performance of Dodge trucks
makes an important difference.

Put the mid-size Dakota with an available
Magnum V-6 up against any compact pickup from
Ford, Chevy or Japan. With its 2,550 Ibs of available
payload and 180 horsepower, there’s just no contest.

Or choose a Dakota with a Magnum V-8 and
you've got a mid-size with 6,900 Ibs of available
towing capacity and 230 horsepower. That's more
than standard half-ton Ford or Chevy pickups.”*

And for the most available diesel towing

power, there’s the full-size Dodge Cummins
Turbo Diesel. With up to 11,900 pounds of pull,
it plain out-torques and out-tows Ford and
Chevy diesel pickups.”* Plus you get new charge-
air cooling designed to deliver excellent fuel
economy and a cleaner burn,

Every Dodge truck gets powerful protection
with the Owner’s Choice Protection Plan.

Choose our 7 year/70,000 mile powertrain
warranty or 3 year/36,000 mile bumper-to-bumper
coverage. Diesel models are backed with a 7 year/
100,000 mile engine warranty, as well.”

So it’s clear. Only one truck line offers you
all these powerful advantages,

For free information about Dodge trucks
and Magnum Series Engines, call
1-800-4-A-DODGE.
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ed [ erformance distinguishes the 1992 import car crop.

BY TONY SWAN, Automotive Editor

® The bad news is that the number of makes in the
American import car market for 1992 is diminished by
two. After years of disappointing sales, both Peugeot
and Sterling have folded up their U.S. operations,

The good news is that even with these departures,
there are more and better cars to choose from than ever
before. More power. More all-around performance.
Maore style. More variety.

What all this adds up to is a very tempting range of
choices for car shoppers, sweetened by the knowledge
that it's still very much a buver’s market.

Here's what's new for "92.

Acura

Designed and priced to fit between the Integra and

Legend lines, Acura's new Vigor sedan is aimed at

younger, affluent buyers with a taste for performance.
Thanks to an all-new sohe 20-valve 2.5-liter 5-cylin-

der engine, that's what the Vigor delivers. With 176 hp
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(and 170 ft.-1b. of torque), it's as quick as the bigger
Legend and a little more agile, too.

As with the Legend, the Vigor's engine is mounted
longitudinally, for better (60/40) weight distribution.
Suspension is Honda's double wishbone, also like the
Legend, with gas shocks and antiroll bars, Braking isa
Vigor strength, with 4-wheel dises and 4-channel ABS.

Although the Vigor isa bit larger than the Honda Ac-
cord, it's clear that this car isn’t intended for the basic
family market, something that’s underscored by the
price, ranging from just over $23,000 for the basic LS to
$26,000 for a Vigor GS with moonreof, CD player and
leather upholstery.

Audi
Still on the comeback trail, Audi has an all-new 100 line-
up for 1992,

With bigger interiors and a little more curb weight,
the 100 series comes in three trim levels: 100, 100 S and
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and 100 CS. The 100 has an attractive
list of standard features—4-wheel-
dise brakes with ABS, driver's air-
bag, an alarm, eentral locking, power
mirrors, cruise control, 8-speaker
gound system, air conditioning—anid
the 5 and CS models add more.

A smooth new 172-hp normally as-
pirated 2.8-liter Vi is the only engine
option for the time being (see Audi
100 CS First Drive), and Audi's all-
wheel-drive Quattro system won't be

offered until spring. The price range
is expected to run from just under
30,000 to just over $36, 000,

In other Audi news, the Audi V8
gets a bump in displacement, from 3.6
liters to 4.2, raising output to 276 hp.

BMW
Just in at your local showroom, the
new 325i is a pretty bold styling de-
parture for BMW.

The new sedans are also bigger,

which translates as roomier, The
wheelbase has been stretehed, and
the short 29.4-in. front overhang,
working in league with suspension up-
grades, produces exhilarating han-
dling. Power comes from BMW's 189-
hp dohe 24-valve 2.5-liter straight-
Six, which produces sub-8-second
O-to-60 mph runs.

However, the 325's revitalization
doesn’t extend immediately to all
members of the 3-series. The convert-

FIRSTDRIVE

Audi 100 CS

® Aimed at Acura’s Legend se-
ries, the new Audi 100 takes a
big step forward in all-around
agllity versus its predecessor.
And that's saying something,
because the old 100 was a very
good handling car.

The keys to this improve-
ment are revised froni suspen-
sion, stiffer components and a
30% Increase in torsional rigidi-
ty. The new 100 seams even
more Teutonic than the old,
with a taut, athletic feal that
muost of the Japanasa luxury
sedans never quite achieve. It
goes where il's pointed, it
changes directions quickly and
precisely, and it's devoid of sur-

prises.
Pushad to its limits, the 100
CS5 responds pretty much like

most front-wheel-drive cars, Track, tir 60.1 in./58.8 in.
with progressive understeer. In Wheelbase 105.8in.
this respect, it still gives some- Length 192.6in.
thing away fo ils sport sedanri-  di's chassis engineers managed o these improvements. The trade- Width 70.00n.
vals from Bavaria. However, tighten up the new 100's handling mark Audi S5-cylinder has been re- Height 56.3in.
thosa limits are higher, thanks  without sacrificing anything in the  placed by an all-new 2 _B-liter sohc Curbweight 3407 pounds
to a significant improvement in way of ride quality. It's firm, but V&, mounted longitudinally and Mpg (EPA) city/hwy 19/26
roll stifiness, limiting weight supple encugh to keep small driving the front wheels through el P9 d
transfer and consequent bumpsanddipsfromdisturbingthe ther a 5-speed manual transmis- Cargocapacity 16.4cu.ft
mushy response. And this, in  car's occupants. The new Audi's sion or an electronically controlled Steering Rack and pinion
tumn, inspires increased driver  excellent seating helps in this de-  4-speed automatic, Tums lock-to-lock 31
confidence. partment as well. Although 172 hp doesn't exactly Brakes,fr  Disc/disc, ABS
it's also significant that Au- Audi has a new engine togowith produce nosebleeds, it was Tires 195/65HR-15

enough to low our S-speed lest
C5 to 60 miles per hour in less
than 9 seconds. With the 100's
superb road manners, it's also
enough to make this car fun to
drive on a fast strelch of back
road.

Subtle but sweeping revi-
sions o the sheatmetal give the
whole 100 series a more con-
temporary appearance, and
the redesigned interior is sim-
ple yel alegant in the Germanic
style, pariicularly in the top-of-
the-line 100 CS.

—Tony Swan

Specifications
Layout  Front-engine, fwd
Body style d-door
Engine 2.8L sohc VB
Horsepower 172 (2 5500 rpm
Torque 184 ft.-Ib. @ 3000 rpm
Transmission S5-speed man.

L]
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ible will continue in the old body style
until spring before it gets 4 new skin,
and Coupe versions will be along
sometime next spring. Look for 3251
pricing to start at about $28,000, top-
ping out just over £30,000.

Geo

Besides more power from a new 1.8-
liter dohe 16-valve Four—140 hp—
look for minor cosmetic changes Juri:
and aft in the Geo Storm lineup.

Chassis rigidity has also been im-
proved, and the Civie EX Sedan in-
cludes antilock brakes.

With seven different models in two
body styles, Civie pricing will cover a
broad range, starting at about $7500
and ranging upward of $13,500.

Honda is also offering a brand-new
Prelude for 1992. The new Preludes
ride a shorter wheelbase, have a wid-
er stance and are shorter overall, but
there's also big news under the hood.

-y

Just about the time the rest of the
world is catching up, Honda redefines
the subcompact car with another up-
date on its pace-setting Civie series,
The latest Civics are longer, wider,
roomier, more aerodynamically effi-
cient, with more power available for
those who want it and greater econo-
my available to those who value mpg,
There's also more differentiation
between the Civie Hatchback and
Civie Sedan, which rides on a longer
wheelbase than the 3-door cars,
Engine options range from the
CX's miserly T0-hp sohe 1.5-liter Four
toa 125-hp 1.6-liter dohe 16-valve
Four, and there are fuel-economy im-
provements across the board.
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The new Si engine, an undersquare
dohe 2.3-liter 16-valve Four, makes
160 hp, compared to 140 for the previ-
ous 8i, giving the Prelude a new lease
on life (zee Prelude First Drive on page
48). A 135-hp 2.2-liter sohe 16-valve
Four powers the basic Prelude S.

LEXUS 5C300

Although length has been reduced,
the new Prelude is roomier inside.
Prices are expected to begin at about
$15,500 for the Prelude S and top out
as high as $24,000 for a loaded Si.

Hyundai

ile we still tend to think of Hyun-
dai in terms of basic transportation,
Korea's No, 1 carmaker has four dif-
ferent nameplates, ranging from the
facelifted Exeel right on up to the
compact segment, where a rede-
signed Sonata awaits "2, Besides its
stylish new snoot and interior trim
changes, the Sonata pets a new 128-
hp dohe 16-valve Four as its basic
powerplant,

However, Hyundai's biggest news
is the Elentra, an all-new subeompact
sedan conceived toslot in between the
Excel and Sonata, with impressive
standard features and peppy per-
formanee from a 113-hp dohe 16-valve
Four. Elentra pricing is between
F10, 000 and F12, 500,

Infiniti

Although Nissan's luxury-car divi-
sion is standing pat this fall, wateh for
an all-new car—the J30—later in the
year. The Jaguaresque sedan will
glide between Infiniti's G20 and M30
in size and price,

ar
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Isuzu

We're one month away from Isuzu's
biggest news for 1992—the new
Trooper I1. Meanwhile, Isuzu's
gporty Impulse coupe—known to
Chevy as the Geo Storm—and Stylus
sedan get a new 140-hp dohe 16-valve
1.&-liter 4-cylinder (XS models only).

Lamborghini
You probably thought that the 4892-hp

205-mph $240,000 Diablo was fine just

the way it was. Nevertheless, you
may have the option of a semiauto-
matic transmission and all-wheel
drive in late "02.

Lexus

[t's been a busy year at Lexus. Al-
though the flagship LS 400 is un-
changed, there's a new coupe version
to go with it—the SC 40—and a new
cast of supporting players in the ES
0 sedan and SC 300 coupe.

While the SC 400 shares the sedan's
basic platform and smooth 250-hp
dohe 32-valve VB engine, it's been
massaged for livelier handling re-
sponse. It also has its own distinctive
look, thanks to Toyota's California-
based Calty Design Research center.
Price range: $32,000 to $40,000,
Asin the first Lexus ES series, the
ES 300 and its coupe counterpart
share a good many mechanical pieces
with the Toyota Camry, including the
potent new 1856-hp dohe 24-valve 3.0-
liter V6. However, these two new-
comers are much more distinet from
the new Camry range, with luxury
appointments commensurate with a
$25,000 to $30,000 price range.

Lotus

The 2-car Lotus family—Esprit and
Elan—are largely unchanged for
1992, although revisions to the Esprit
improve interior volume. A remaov-

FIRSTDRIVE
Honda Prelude Si

@ The one consisient rap on previous gen-
arations of the Prelude has bean tepid pow-
er. Well, they've fixed thal in the new Pre-
lude Si. With a brand-new 2. 3-Iter 16-valve
Four pumping 160 hp to the front wheels,
things happen a lol quicker—0-10-60 in
about 8 seconds, for example, which is at
least a full second quicker than the oid 2.1
5i. In a class thal's crowded with several al-
tractivaly priced rip-snortin’ turbocars,
that's an important improvement.

Honda's Prelude engineering team has
been busy undermeath the car, oo, tweak-
ing the double wishbone suspension 1o help
it keep up with the power increase. Com-
bined with a shorter wheelbase and wider
track, it gives the Pralude 5i a much differ-
ant leel—more aggressive and more pre-
cise than the previous car.

It still falls a bit shont of having sports car
response, but it should measure up quite
well in comparison tests. Honda's engineers
have also redesigned the Prelude's optional
4-wheel steering (see “Engineering The
‘825" on page 51), though we're still nol sure
if we prefer 4ws to the standard kind.

We're sure about the 5i's new looks,
though. Preludes have been pratty conser-
vative compared to the rest of their competi-
tion, but the new ‘lude is loaded to the win-
dowsills with sex appaal and individuality
It's a look that lays down a challenge—and
with that new 2 3-liter engine it's got tha
muscle to back it up.

As we expect from Honda, there are im-
provements inside the car, too. Besides
shortening the wheelbase, Honda also re-
duced overall length, but even so, the new
Prelude feels roomier than the old one. Not o
mention the fact that it's more comfortable
and ergonomically up-to-the-minute.

Itfeels like a winner. —Rick Titus

Layout Front-engine, front-drive
Body style Z-door 2+ 2 coupe
Engine 2,3L dohe 16-valve L4
Horsepower 160 (@ 5800 rpm
Torgue 156 ft.-Ib, (@ 4500 rpm
Transmission S5-speed manual
Track. fir 50.0 in./59.6 in.
Wheelbase 100.4 in.
Length 174.80n.
Width 69.5In.
Height 50.8in.
Curbweight 2866 pounds
Mpg (EPA) city/hwy. 22126
Steering Power rack and pinion
Turns lock-lo-lock 29
Brakes, i'r Vented disc/disc
Tires 205/'55R-15
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able hardtop and ABS will appear on
Elan order blanks at midyear.

Mazda

After years of solid but unexciting
cars, Mazda is suddenly making show-
stealers. The first, of course, was the
Miata roadster, which is unchanged
for 1992. But new deseribes just about
everything else in Mazda's arsenal.

First in this category is the nifty lit-
tle MX-3 sports coupe. Targeted on
Honda CRX territory, the MX-3 of-
fers a back seat and the smallest V6
engine in autodom—a 130-hp 1.8-liter
dohe 24-valve smoothie, Base engine
for the MX-3 is an 88-hp 1.6-liter dohc
16-valve Four. Pricing ranges from
$10,500 to $15,500.

At the top of the Mazda spectrum is
the stylish new 929. Besides its good
looks, it offers ride refinements and a
much-revised 3.0-liter dohe 24-valve
V6 that’s a bit more potent (195 hp
versus 190) and much smoother. Price
range; 328, 000 to 332,000,

Mercedes-Benz

After a run of 11 vears, there's a new
line of Mercedes 85-Class Sedans,
automobiles that make a compelling
claim as best-on-the-planet. Bigger,
roomier, heavier, slicker (0.31 Cd)
and totally reengineered, the cars

Mitsubishi
Introduced earlier this year, the new
Diamante is Mitsubishi’s first venture
into the luxury markel. Available in
two trim levels, with two engine op-
tiong—a 175-hp sohe 3.0-liter Véand a
202-hp dohe 24-valve version of the
same engine—the Diamante offers
distinctive styling, smooth operation
and a host of high-tech goodies.
Conceived as a Legend/Y29/ Lexus
ES 300 competitor, the Diamante
rates as a bargain at the bottom of its
range—just under $20,000—and a
value at the $30,000 top.
Mitsubishi's recently introduced
(see New Cars, page 88, Aug, "80)
Expo and Expo LRV lend new confu-
sion to the minivan/station wagon bat-

stress safety and environmentalism.,

For example: Plastic body parts are
coded to promote recyclability. The
a/c system is the first to avoid ozone-
eating refrigerants. The ABS system
is double-acting, optimizing, among
other things, rear-brake effect.

Five models will be available ini-
tially—the 300SE and 5D, 4005E,
SU05EL and 6G00SEL. The engine
family includes a 228-hp dohe 24-valve
3.2-liter inline-Six, a 148-hp sohe 3.5-
liter G-cylinder turbodiesel, a 282-hp
dohe 32-valve 4.2-liter V8, a 322-hp
dohe 32-valve 5.0-liter V8, and for the
GDOSEL, a 402-hp dohe 48-valve 6.0-
liter V12, Pricing will range between
66,000 and $125,000.

Mercedes will also broaden its mid-
gize 300-series with the addition of the
400E, powered by a 282-hp V&,
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tleground. Smaller than most mini-
vans but taller than station wagons,
the Expo and smaller Expo LRV
(light recreational vehicle) are versa-
tile and well designed inside.

PORSCHE 968

Engines are a 113-hp sohe 16-valve
1.8-liter Four for the LRV, and a 116-
hp 2.4-liter sohe Four that's much tor-
quier. All-wheel drive is available, as
is ABS. Prices range from $11,169 for
a basic LRV to $16,539 for the Expo.

Nissan
Nissan's major "92 news—the NX
coupe—eame along in early 1991, It's
avallable with a 110-hp dohe 16-valve
1.6-liter Four or the N X 2000's potent
140-hp dohc 2.0-liter 16-valve Four.
Elsewhere, the Maxima gets a very
modest facelift and more power (see
“Engineering The "92s" on page 51).

Porsche

New sheetmetal is rare at Porsche,
and that alone makes the new 968 in-
teresting. With an all-new 928-style
front-end, it's the first major redesign
of the 944 line since its introduction,

However, even more interesting is
the 968's 3.0-liter dohe 16-valve Four.
Thanks to Porsche's new VarioCam
variable-cam timing system (see “En-
gineering The "92s"), the engine pro-
duees 236 hp, compared to its previ-
ous 208, and 225 f1.-1b. of torque.

Braking is as impressive as the go-
power, with 4-piston calipers, bol-
stered by ABS, squeezing vented ro-
tors at all four corners.

Inside, the 968's layout is reminis-
cent of the 911 series, and there are
airbags for driver and passenger.
Look for pricing to start at about
$45,000 and top out above $50, (00,
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Subaru
Making a determined effort to shake
off its sensible-shoes image onee and
for all, Subaru is entering the 1892
sport-coupe derby with a truly new
2+2, the SVX.

The new 230-hp dohe 24-
valve SVX flat-Six is eov-
ered on page 51, Suffice to
say it can propel this big
(3525 pounds) coupe to 60
mph in less than 7.5 seconds.

The powertrain is a cornu-
copia of high tech, with mi-
croprocessor-controlled awd
offering variable front/rear
torgue split and a limited-slip
rear differential. A 4-speed
automatic is the only trans-
mission available. Brakes
are 4-wheel discs with ABS,

Pricing ranges from | §
$25,000 to $28,000.

130 hp available in the standard 2.2-
liter dohe 16-valve Four, and 185 hp
from the new 3.0-liter dohe 24-valve
V6 (see Camry SE First Drive).
Safety features include driver's air-
bags in all models, and across-the-

T

Anyone who thinks competition
doesn’t improve consumer products
should take a look at Toyota's new
Camry series. Longer, wider, sexier
and more refined, these new midsize
sedans are for the first time bigger
than the Honda Aceord and are some
of the roomiest cars in the class,
They're also more powerful, with

board availability of antilock braking.
The new Camry will be available in
four trim levels—DX, LE, XLE and
SE—with prices expi:n:Led Lo range
from about $12,000 to over $20,000,
Introduced in mid-"91 as an early
'92, Tovota’s all-new Paseo is a nifty
little 2+2 coupe based on the Tercel
platform, with suspension tweaks to

improve handling response.

The 100-hp 1.5-liter dohe 16-valve
4-cylinder engine isn't in the same
Ie.lj.:ue as the tigers of this class (CRX
Si, Nissan NX 2000, Mazda MX-3).
But 100 hp in a good-handling 2000-
pound ear that’s also eute
adds up to a lot of fun—espe-
cially when the base price is
under $10,000,

Volkswagen

Just introduced in Europe
and due in U.S. showrooms
in late 92, the new VW Golf
follows the trend of most new
small cars—it's bigger,
roomier and more powerful.

While the new car is filled
with interesting technical
and safety features, one of
the most intriguing is its pre-
mium engine, VW's long-
awaited narrow angle (157)
V6. Watch for our preview
report next month.

Volivo

Volvo's B-series sedan lineup gets a
new flagship for "92—the 960. The dis-
tinguishing feature iz a 201-hp dohe
24-valve straight-3ix. Pricing for the
9-series starts at 828,500 and soars to
almost 336,000, ™

FIRST DRIVE
Toyota Camry SE

® Honda's Accord may hold the high
ground in the midsize family sedan markei,
but Toyota is poised for yet another assaull
with its bigger, betler and much more potent
new Camry. And the hotlest weapon in

the new Camry battie planisthe SE.

Abandoning the conservalive look of
previous Camrys, the SE has ail the
go-fast aesthetic touches: deck spoil-
er, biackout moldings and V-rated tires
on 15-in. alloy wheels, Transmission op-
tiong--5-spead manual or 4-speed aulo-
matic—are familiar, but performance of the
3.0-liter dohe 24-valve V6 is a disbinel step
forward from the previous car. Even though
the Camry has gained a couple hundred
pounds, the V& has gained almost 30 horse-
power, reducing the car's power-tc-weigh!
ratio from 19 pounds/hpto 17.

Baolt that gain to a close-ratio 5-speed and
3.93:1 final drive {lower than the automaiic)
and—zingol—the SE will run with anything
in its class.

Although the Camry chassis has also had
a few tweaks—longer whealbase, wider
track—il's not quile as sporty as the power-
train. The SE has a quicker steering ratic
than other Camry modeis (15.9:1 versus
17.4:1) and stiffer spring. shock absorber
and antiroll bar rates, but it still leans more
toward pleasant ride guality than hot slalom

Tuns.
On the other hand, like the rest of the new
Camry clan it's exceptionally good to look

g i

(-

at, ﬂmiremnquunt quite a bit roomier than its
predecessor, gratityingly quick out of the
blocks and totally predictable in its handling.
When the SE hits Toyota showrooms in Janu-
ary, we think a lot of buyers will find the combi-

nafion irresistible.

—Daon Chatkin

Specifications
Layout Front-engine, front-drive
Body style 4-door
Engine 3.0L dohc 24-valve V&
Horsepower 185 (2 5200 rpm
Torgue 195 fL.-Ib. (2 4400 rpm
Transmission 5-speed manual
Track, fir 61.0In./59.0 in.
Wheelbase 103.10n.
Length 187.8in.
Width 69.7 in.
Height 55.1in.
Curb weight 3153 pounds
Mpag (EPA) city/hwy. 19/25
Cargo capacity 149 cu.fL
Steering power Power rack and pinion
Turns lock-to-lock 3.0
Brakes, fir Venied disc/disc, ABS
Tires 205/65VR-15
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THE "92s

Refining and retuning for comfort and performance.

® Powertrain refinements, particu-
larly refinements to the engine itself,
dominate the import-car tech news
for 1992. And while most of these re-
finements are aimed at improving
power output, they're strongly influ-
enced by packaging considerations.
Even though displacements tend to
be modest, dohe valvet rains and com-
plexinduction systems usually mean

there’'s quite a bit of engine to %

squeeze into quite a small space.,

Subaru's answer to this packaging
problem has been a long series of £
horizontally opposed en- —=, &=
gines, The latest of them, Fi8
powering the sporty '
new SVX, is among = \
the performance
leaders in its class,
with 230 hp and 228
ft.-1b. of torque from
3.3 liters. GM’s Twin
Dual Cam V6, by way
of contrast, makes
less hp (210) and less
torque (215 ft.-lb.} with
more displacement (3.4 liters).

The dohe 24-valve SVX flat
Six 18 just over 20 in, long, about
T in. shorter than similar Vés, [t's
about 32 in. wide, roughly the same as
atypical dohe V6. And it’s less than 24
in. high, which works in nicely with a
short, sloping hoodline.

Length, however, was the critical
dimension, since Subaru’s engineers
wanted to get a longitudinal front-
drive system into the 8VX's compact
engine bay. One of the keys to this
tidy package was the use of extremely
narrow crankshaft counterweights.
The north-south mounting helps to
quell the low-speed vibrations that
geem inherent in transverse-engine
setups, and silicone-filled engine
mounts damp out the rest.

Although the new Six has only 50%
more displacement than the Legacey's
flat Four, it produces about 80% more
horsepower. Here's how: The four
cams act directly on the valves, pro-
moting optimum size and loeation in
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BY PAUL WEISSLER

the high-compression (10:1) pentroof
combustion chamber.

The erossflow heads are fed from a
tuned intake manifold with a divided
plenum for sonic wave air-ramming,
The divider is a motorized flap valve
controlled by the engine computer,

for the 2-cam, 2-valve edition.
However, a belt-driven 4-cam en-
gine would have been at least 32 in.
wide, leaving no room for the tuned
air-induetion system. Even a stand-
ard chain-drive setup was too bulky.
Instead, Nissan came up with a 3-

- chain syatem. Twoof the chains con-

S N
2 Sy

SUBARU SVX FLAT SIX
Subaru SVX flat Six sports 24 valves, 230 hpin

an extremely compact package.

Dpenin% at 4200 rpm to change the
manifold's resonant frequency for
high-end performance.

Chain, chain, chain

As with Subaru's flat Six, Nissan har
to do some redeszign work to shoehorn
more muscle into the "92 Maxima. Nis-
san wanted to substitute the dohe 24-
valve version of its 3.0-liter V6 engine

nect the camshaft sprockets
o lone per pair) with idler
sprockets halfway be-
#. tween the cams and the
crankshaft. A third
chain wraps around
both idler sprockets and
the crank sprocket to
complete the drive.
Lesult: The 4-cam engine is
only 28.5 in. wide, just 1.7
. in. wider than the 2-valve
# engine, and it makes 30 hp
- j‘;\) more—190 versus 160,

Variable
valve timing
Variable valve tim-
ing gains wider ac-
ceptance in '92, as
both the Honda Civie
and Nissan Sentra
help bring this refine-
¥ ment to the less expen-
sive end of the market. In
fact, the Civie has two systems,
and like the one introduced on the
860,000 Acura NSX, each changesa
_cam profile, too. The attention-get-
teris on the 92-hp 1.5-liter Four, be-
cause it's part of a lean-burn fuel sys-
tem, where the air-fuel ratio is an
average of 24:1, compared to the more
customary, chemically correct 14.7:1
ratio.

Although there are two intake
valves, only the primary one operates
at low speed, where it promotes good
mixture swirl for maximum fuel econ-
omy (the other is virtually closed).
Above 2500 rpm, a solenoid valve
feeds pressurized oil to the primary
rocker, where it pushes a plunger that
slidles into the second intake rocker,
locking the two together so both open

oF
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and close aceording to the camshaft
profile of the primary rocker.

‘With the aid of a special sensor, the
engine runs super-lean, although the
spark-plug tip is in an area locally rich
in fuel to promote good combustion.
The system boosts fuel economy
about 10%, but doesn't meet Califor-
nia emissions standards.

Lean burn is not used on the op-
tional 1256-hp 1.6-liter Civic engine,
which has a variable valve-tim-
ing system more like the NSX.
With this system, two intake
valves operate on their own cam
and rocker at low speed. At high-
er rpm, the plunger locks the
two rockers to a third, which
has a more aggressive, high-

speed profile.

Porsche variation

Still another approach to vari-
able timing has been taken by
Porsche on the new 968, A

hydraulic plunger, controlled .ﬁ’l? 77 ;

by the engine computer, op-
erates against the guides for |||
the chain that drives the in- |||
take camshaft from the ex-
haust cam. By changing the
path of the chain between the

advanced 7%°, from 1500 rpm
to 5500 rpm.

Hydraulic fan control
Precise control of radiator fan speed is
a key to more efficient engine opera-
tion, but it's complicated to offer more
than two speeds. The '92 Toyola
Camry has a novel answer: a fan oper-
ated by a hydraulic motor that's infi-
nitely variable.

Between the pump and the hydrau-
lic motor is a solenoid, controlled by

Porsche 968 uses novel approach to variable
cam timing by moving chain between cams.

52

the engine computer, that operates a
hydraulic valve. The computer pulses
the solenoid to set the fan speed.

Honda Prelude 4ws
Although the '92 Prelude has a lot
mare power, its new 4-wheel-steering
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sprockets, the intake cam is ! s

Prelude 4&-wheel steering uses electric motor
to drive recirculating-ball rear steering.

option is the engineering centerpiece,

e all-mechanical system is gone, re-
placed by a computer-controlled elec-
tric motor operating a recirculating-
ball gearbox to steer the rear wheels.

With the computer in control, the
system not only responds to vehicle
speed, but also to how much and how
quickly you turn the steering wheel.

At parking-lot speeds (up to 18.6
mph), the rear wheels turn opposite
the front wheels. At higher speeds,
the system has the ability to turn the
rear wheels either in the same diree-
tion as the front—which is generally
the ease—or opposite, depending on
different sets of variables.

Double windows
One of the many subtle touches in the
new Mercedes-Benz S-Class sedans is
double-pane windows in all the doors.
The door glass is insulated double-
pane, which is highly resistant to fog-
ging in coul, damp weather, and pro-
vides the same thermal effect as in a
house, keeping the interior of the car
warmer in winter, cooler in summer,

Double glass is also particularly ef-
fective at keeping out noise,

The panes are 3mm thick and sepa-
rated by a 3mm gap. The inner pane is

1,
= }Iy

ST II rods project about 3 in. from
T
/[‘ AR

the one that actually rides in the door
channel. It's larger than the outer,
which is flush with the body for good
aerodynamics.

All four power windows have an ex-
press-up, as well as express-down,
feature, in addition to normal opera-
tion. Except for Subaru, which has
express-down and -up on the Legacy
driver's window, carmakers have
been reluctant to provide express-
up for fear of some mishap, such

as trapping a hand. Mercedes
has adapted the stop-automat-
ic reversing switch of the garage
iloor opener—so if the window
makes contact with an obsta-
cle, it stops and lowers the
window about an inch.

The S-Class also proves that
Mercedes can provide bells-
and-whistles with the best of
the Japanese. When the

transmission is shifted into

Reverse, two parking guide

T
:
]

the tops of the fenders. The
A | rods, pushed by pressure
|
!
i |} tershifting out of Reverse.

/| Audi underfoot

W J Audi has a new V6—2.8 liters

and 172 horses—to power its
new 100 series, but there's high-tech

throughout the car. One particularly

nifty toueh is the carpet, a huge,

single piece with an insulating foam

| AHESE

CI-RING

ARSPACE

T e

Mercedes 5-Class sedans use double-pane
glass for Insulation, reduced wind nolse.

back, to keep out floor pan buzzes, Be-
sides making the 100's interior quiet-
er, the new carpeting makes it tidier,
too—no more irregularly cut seams or

unraveled loops.

Solar ventilation

Although solar cars are experimen-
tal, the "92 Mazda 929 sedan offers a
practical use for solar energy—oper-
ating a fan that vents hot air from the
interior of a parked car. Power comes
from solar electric cells in the optional
moonroof. When it's cold, the current
goes to recharge the car battery. P™

POPULAR MECHANICS @ DECEMBER 1591

:

from an air pump, retract af- £

:
g

TRA

5

=

£

PR LLUSTRATICN HY BON CARBOM



TREASURED CHEST

Build this classic, reproduction cherry chest of drawers.
BY NEAL BARRETT

@ This chest, a reproduction of the
style known as American Chippen-
dale, has its origins in England. Fur-
niture design in Colonial America was
strongly influenced by the styles pop-
ular in England, where the work of
Thomas Chippendale had become
extremely important. People were

struck by Chippendale’s unusual and
graceful designs, which proved to be
so durable, they are widely repro-
duced today, 200 years after he lived.

This chest combines the best of tra-
ditional features, such as dovetailed
drawers with state-of-the-art con-
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struction methods, like plate joinery

to form the panels. While this ap-
proach might not appeal to the purist,
it yields a first-class piece of furni-
ture. Lacking a plate joiner, you can
also use dowels to join the panels or
carefully glue them together without
any alignment device.

In keeping with traditional tastes,
our choice of lumber was cherry with
maple for drawer sides and backs. If,
however, you wish to substitute ma-
ple, birch, walnut or pine for the case
and drawer parts, the results would
be equally appealing.

Color phote: LR, Roq
Black-and-white photos: Neal Bamen
Technical art: Gere Thompson
Photo stylist: Gabe Hemick




Building The Case

Rip %-in.-thick stock, slightly over
width for edge-gluing to form the case
panels. Lay out the jujninlﬁ plates 6
to 8 in. on center along each piece to
be edge glued. To cut the plate slots,
hold both the workpiece and the join-
er flat against the table saw top (Pho-
to 1). Apply glue to the plate grooves
and edges to be joined. Install the
plates (Photo 2), and clamp the panel.

Rip and crosscut the panels to fin-
ished size for the case top, bottom and
sides. Allow for a slight amount of
wood to be removed in jointing off the
saw marks. If you use atable saw, use
a sliding table crosscut jig (Photo 3) to
achieve maximum aceuracy.

Rip and crosseut the parts for the
drawer support frames and top
stretchers. Lay out and bore the mar-
tises with a Yi-in.-dia. bit, making a
series of overlapping holes. Pare each
mortise square with a chizel (Photos 4
and &).

Using dado blades in the table saw,
cut the tenons on the frame members
(Photo 6). Clamp a stopblock to the
saw table to ensure the tenons are the
same length, Readjust the blade
height, and cut the tenon shoulders,

Glue and clamp the drawer frames,
and check each frame for square by
measuring the diagonals. Readjust
the clamps if necessary to bring the
assembly into square, then let the
glue set.

With a Ye-in.-dia. dovetail bit in the
router table, cut the dovetail along
both sides of the drawer :-rulppnrt
frames (Photo 7). Use a piece of scrap
lumber to test the cuts before pro-
ceeding with the frames,

Lay out and cut the dovetails on the
stretchers (Photo 8), and trace the
dovetails to lay out their mortises on
the top edge of the case sides. Cut the
mortises with a dovetail bit in the
router (Photo %), Finish each mortise
with a sharp chisel.

Next, mark and cut the sliding
dovetail grooves in the case sides.
Each groove requires two passes of
the router (Photo 10). Clamp a
straightedge guide to the work on
each side of the router and clamp a
wood strip on both sides of the panel
to prevent splintering where the rout-
er bit exits. The dovetails should fit
snugly in the grooves but should not
require force to fit.

Cut the rabbet along the back of the
case sides with a router, straight bit
and an edge guide, Next, mark the lo-
cation of the dowel holes on the bot-
tom edge of the case sides, and use a
doweling jig to bore the holes.

54

1 Place the sawn and jointed strips for the
case body on the table saw. Cut the plate
slots in the strips with a plate joiner,

2 Apply glue to the plates and slot edges.
Clamp the panels for about 30 minutes,
then pare off the glue squeeze-out.

B Useasliding table Jig to crosscut the case

panels. Note the parallel Jaw clamp at the
left that acts as a stop.

& Lay out the mortises in the drawer sup-
port frames, and bore overlapping “-in.-
dia. holes to remowve the bulk of the waste.

bench dogs, use a sharp chisel to square the
ends and smooth the mortise walls.

_—

e

7 Use a dovetall bit in the router table to
cut the sliding dovetaills on the sides of the
drawer support frames.

Pre-sand the inside surfaces of the
case sides and drawer support frames
with 120- and 220-grit sandpaper. Ap-
ply glue sparingly to the front of the
dovetail mortises and the sliding
dovetails on the frames, and assemble

& Cut the tenons on the drawer support
frames with a dado blade on the table saw.
Use a miter gauge and a stopblock.

B Lay out the large dovetalls on the
stretcher ends. Tip the stretcher at an angle
and make the cuts with a dovetall saw.

the drawer frames and the case sides
{Photo 11). If necessary, use clamps
to pull the frames into place. Now ap-
ply gloe to the dovetail mortises for
the stretchers and to the dovetails
on the stretcher ends. Install the
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stretchers, and check the case assem-
bly for square.

While the glue is drying, use a rout-
er with an ogee bit (Bosch No. 85271
M) to eut the molding on the front and
sides of the case bottom. Rout the
stopped rabbet at the back edge of the
bottom using a straight bit and edge
guide. Chisel the ends of the rabbet
square, Lay out the dowel holes in the
case bottom, and bore the holes with a
Vi-in.-dia. bit in the drill press, or use
a drill guide. Pre-sand the bottom
with 120- and 220-grit sandpaper.

Crosscut and chamfer the ends of
the Vi-in.-dia. dowels for joining the
bottom to the case sides. Apply glue
tothe dowel holes in the case sides and
bottom. TEE:#E dowels into the bot-
tom, then elamp the bottom to the in-
verted case assembly (Photo 12). Let
it set until the glue dries.

Mold the front and side edges of the
case top using a router and an ogee bit
(Bosch No. B5163) with the edge
guide. Bore countersunk pilot holes
through the top stretchers. Place the
top upside down on a padded surface,
then invert the case over it with prop-
er averhang. Bore pilot holes into top,
and serew the top to the stretchers.

§ Cut the dovetail mortises at the top of
the case sides. and use a dovetall bit In the
router to remove most of the waste.

i,

11 Apply glue to the front of the dovetall
slots and the drawer frames. If necessary,
assembile the pleces with clamps.

10 Clamp two straightedges across the
case sides and rout the dovetail siot, mak-
Ing two passes with the router.

12 Invert the case sides and frames, and
glue and clamp the bottom to the sides.
Check for square by measuring diagonals.

Making The Feet

Rip and erosscut the blanks for the
bracket feet slightly oversize, and
transfer the foot outline to each blank.
Cut the miters on the front feet, and
the front corner of the side feet, using
the table saw and the miter gauge.
Use the plate joiner with miter fence
to cut a groove in the mitered surfaces
(Photo 13).

Cut the foot profile on the band
saw, or use a jigsaw. Smooth off the
saw marks with fine-toothed rasps.
Apply glue to the mitered edges of the
feet and to the joining plate grooves,
Install a joining plate at each joint,
and clamp the assembly together until
the glue sets (Photo 14).

Rip and erosscut the strips to at-
tach the feet to the case, and bore the
pilot holes in them. Elongate the holes
slightly as vou bore them in the strips
along the side feet (part 1). This en-
sures that serews holding it to the
case bottom will move slightly as the
bottom expands and contracts with
fluctuating humidity. This prevents
cracking the case bottom.

Glue and clamp these strips to the
feet (Photo 15). When the glue has
dried, sand the feet with 120- and 220-
| grit sandpaper. Lay the case on its

back, and use spring clamps to hold
the feet to the case. Bore the pilot
holes into the case bottom, and screw

i. e

13 Hold blanks for feet firmly to bench,
and cut the plate slots. Use the plate jolner
tipped on its miter fence.

15 Glue and clamp the strips to the inside
surface of the feet. Bore slightly elongated
pliot holes through the strips.

the feet in place (Photo 16).

Cut the case back from Vi-in. ply-

wood, and attach it to the top, bottom
and frames with countersunk screws.
Do not finish the case back with the

14 Apply glue to miter faces and plate
grooves. Install the joining plate, and
clamp feet together untll the glue sets.

16 Rest case on its back, and hold feet in
place with spring clamps. Bare pllot holes
into case bottom, and screw feet in place.

oil finish used on the outside of the
case and the drawers. The back
doesn't need any finish, and it will also
impart an oily odor to the inside of the
case that's impossible to get rid of.

56
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Drawer Making

Cut all drawer parts to dimension,
Use a marking gauge set with the pin
¥ in, from the sliding block to scribe a
line around both ends of the drawer
sides and the backs (Photo 17). Scribe
the line only on the back of the front
and on its edges.

Mark the dovetail spacing on the
drawer sides using a dovetail marker
(Photo 18) or a shding bevel gauge.
Mark two sides at a time, using a
sharp knife to make the lines. Pencil
an X between each dovetail to indi-
cate the scrap. Saw the dovetails on
both sides at once, stopping the cut on
the seribed line (Photo 19),

Clamp each side to the workbench,
over a gerap board, and use a chizel to
chop out the waste between the tails,
alternating vertical and horizontal
cuts. When vou reach the center, turn
the workpiece around and chop in
from the other side.

Hold the chisel slightly in front of
the scribed line when chopping, Fin-
ish each cut by holding the chisel in
the seribed line. Angle the chisel to
the front slightly as you pare down
from each side of the workpiece. This
slight undercutting ensures a tight
joint (Photo 20).

Clamp a drawer face vertically in a
vise, place a drawer side over it (sup-
ported on blocks) and trace the side's
dovetails on the front with a sharp
knife (Photo 21). Mark the drawer
back the same way.

Next, use a square to extend the
lines down the ingide of the face to the
seribed baseline. Mark the waste be-
tween the pins with an X and number
the parts to indicate mating joints.

To cut the pins in the drawer backs,
first cut down to the baseline using
the dovetail saw. Next, chisel the
waste from between the pins.

The face is joined to the drawer
gides with half-blind dovetail joints,
so named because the dovetails are
not visible from the front. Holding the
drawer face in a vise, cut with the saw
held diagonally as you follow the
seribed lines. Next, remove the waste
between the saw cuts with alternat-
ing vertical and horizontal cuts witha
chizel. After all the joints are cut, test
fit the parts. If any parts are too tight,
pare away high spots with a chisel
(Photos 22 and 23).

Cut the groove for the drawer bot-
tom with a dado blade in the table
saw. Cut the bead around the drawer
faces using a Bosch router bit, No.
89493M. Sand inside drawer surfaces
with 120- and 220-grit sandpaper.

To aszemble a drawer, apply glue

sparingly tothe pins and tails. Assem-
ble one drawer side to both the draw-
er face and back, slide the bottom into
its groove, then attach the other
drawer side. If the dovetails fit prop-
erly, no clamping is necessary, but
check that the drawer is square. If
not, clamp it into a square position
and hold it there until the glue sets,
Next, fit the drawers to the case,
Try each in its opening, noting any
gpot that is too tight. Plane or sand
these spots until the resistance is
eliminated. Tt may require several ad-
justments before the drawer fits.
Bore ¥/,¢-in.-dia. holes for drawer
pulls as shown. Sand the case and
drawer exteriors with 120- and 220-
grit sandpaper, and dust them off.
Finish only the outside of the case
and drawer fronts with cherry-col-

Ti 2 |

ored Wateo Danish Oil. To ease draw-
er operation, apply a little wax to
their sides, bottom and top edges, as
well as the inside of the drawers and
the case sides.

O Py

17 Scribe a line V: in, from the end, on all
four faces of drawer sides and back, Scribe
only the back face on the drawer fronts.

18 Use either a dovetall layout marker or
a sliding bevel gauge to mark the dowvetall
angles on the drawer sides.

1% With a sharp dovetall saw, cut on the
waste side of the layout lines. 5top at the
baseline, and saw two sides at one time.

20 Clamp each side to the workbench
over a plece of scrap. Use a sharp chisel to
remove waste from between dovetalls.

22 To cut the pins, angle the dovetail saw
sharply between the scribed lines on the
edge and inside surface.

21 Stand front up in avise, and lay side on
top of it. To mark the pins, scribe the out-
line of the dovetalls on the front's edge.

i L e i | L F

23 Th!plmmmnplﬂndmml:hhﬂ.

Clamp the front to the bench, and al-
ternate vertical and horizontal cuts.
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HOW IT WORKS

ELECTRIC
MOTOR

BY MERLE HENKENIUS
PM lllustrations by
Eugene Thompson

® Many of the labor-saving devices
that we take for granted are driven by
electric motors. The obvious ones—
things like electric drills, food proces-
gsors, fans and vacuum cleaners
—are no surprise, You can hear the
motor start as soon as you flip the
switch or press the trigger. Other ap-
plications, such as refrigerators, dish-
washers and furnaces, are less obvi-
ous. Here, the motor takes a support
role, providing the necessary power
to keep a complex aﬂphanee fimcuan
ing. In both cases, the motor sup |es
mechanical energy. The unique thi
about an electric motor is that it gen—
erates this mechanical energy from
electrical current.

Although there are many types of
electric motors, they all utilize a com-
mon phenomenon that links electrical
and mechanical energy—magnetism.

Magnets and electricity

Every magnet is surrounded by a
field of force that moves through and
around it to create a north and south
polarity. And, as we all learned in
school, the similar poles of two mag-

Typical single-phase induction motor ks used to convert electrical energy Into mechanical en-
ergy for howsehold appliances, such as washing machines, dryers, refrigerators and furnaces.

nets repel each other and the dissimi-
lar poles attract each other. Using one
magnet to move another is the es-
sence of a motor,

All electrical current is accompa-
nied by a magnetic field. A copper
wire, normally unaffected by a mag-
netlc field, becomes magnetic when
current is sent through the wire.
Wrapping the wire in a coil, coneen-
trates the magnetic field, and filling

the eoil with an iron bar amplifies the
effect. The result is an electromagnet.
One end of the bar is the positive pole,
and the other is the negative pole.
Switching the direction of the current

changes the polarity.

A simple motor

If you mount a permanent magnet on
a pivot next to an electromagnet and
turn on the current, the permanent

1 Simplified AC motor
[right top] Is comprised
of an electromagnet
paositioned above a per-
manent magnet that Iz
mounted on a pivot.
When current is sent
through the coil. the per-
manent magnet rotates
so that opposite poles
align. As the AC current
switches direction, the

permanent magnet con-

tinues rotation to align
with reversed poles.
Two-pale induction
mator (right bottom) has
stator that generates
magnetic fleld across ro-
tor. Electrical current In-
duced In rotor creates
magnetic fleld that spins
rotor to align It with
poles of stator. With each
cycle of AC current. rotor
spins 340", Speed Is deter-
mined by the number of
cycles per second.
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magnet will align itself with the
electro et, as its positive pole is
drawn to EE negntwe pole of the elec-
tromagnet (Fig. 1). If you switch the
direction of the current at the right
time, the electromagnet poles will re-
verse, causing the magnet to rotate
180°, If you keep switching the cur-
rent at the proper interval, the per-
manent magnet will spin.

While there are several ways to
switch the current direction, alter-
nating current handles the job auto-
matically. Here, the voltage cycles
from zero to a positive peak, back to
zero and then repeats the process
with the current flowing in the oppo-
site direction. Normal household cur-
rent repeats this back-and-forth
switching 60 times a second.

Induction motors

The most common motor found in
household appliances such as your re-
frigerator or furnace is an induction
motor, Electromagnetic induction oc-
eurs when a conductor euts through a
magnetie field. The magnetie field
generates a flow of current in the con-
ductor without physical contaet.

An induction motor has a rotating
core, or rotor, that's made up of a ring
of nonmagmetic conductors, connect-
ed at the ends and held in a laminated
steel eylinder, The rotor is surround-
ed by a stationary field winding, or
stator. Inits simplest form, the stator
has two poles (north and south) that
create an electromagnetic field across
the rotor. This field induces a current
in the rotor that, in turn, generatesz a
magnetic field. The interplay be-
tween the magnetie field induced in
the rotor and the magnetie field of the
stator, which varies with the AC eur-
rent, forces the rotor to spin.

The number of poles in the stator,
along with the frequency of the AC
current (60 eycles per second), deter-
mines the speed at which the magnet-
i¢ field attempts to spin the rotor (syn-
chronous speed). In theory, a 2-pole
motor rotates one complete revolu-
tion each AC cycle, or 3600 rpm.
Switch to four p-t}{ea and the magnetic
field only rotates 180° each cycle for a
speed of 1800 rpm. However, the ac-
tual speed of a typical induction motor
lags behind the synchronous speed.
Called slip, this accounts for the usual
speeds of 3450 and 1725 rpm.

Of course, this theoretical motor
will only run if it's brought to operat-
ing speed by some other source. In
practice, there are several ways to
get things moving. In a 3-phase sys-
tem, the current is comprised of three

POLYPHASE MOTOR

CTNODCGINCT NG
I€ I\ "I\ n

2 Diagrammatic polyphase motor uses three AC currents with uniformly spaced voltage
cycles. Consecutive phases are wired to poles on stator to créate a ratating magnetic fleld.

equally spaced voltage cyeles running
concurrently. When each of these cy-
cles feeds a respective winding in the
stator, a rotating magnetic field is
produced that the rotor immediately
follows (Fig. 2). Single-phase motors
often utilize a separate starter wind-
ing in the stator. Along with a capaci-
tor, this starter winding generates a
magnetic field that's out of phase with
the primary winding field. This re-
sults in a rotating field that spins the
rotor. When the rotor reaches speed,
a centrifugal switch disconnects the
starter winding from the power
source.

Motors that utilize induetion are
made in a variety of designs with run-
ning characteristics tailored to the job
at hand. Split-phase motors come in
fractional-horsepower sizes for light-
duty appliance and tool operation. Ca-
pacitor-start motors are commonly
used in machinery and range up to
about 10 horsepower.

DC and universal motors
Your electrie drill uses a different
kind of motor. Where an induction

motor induces current—and its ae-
companying magnetic field—in the
rotor, DC and universal motors deliv-
er current to the rotor, usually called
the armature, through direct physical
contact. The current is sent to the
armature through carbon blocks, or
brushes, that bear on a component
called the commutator. The commu-
tator routes the current through the
armature coils where its magnetic
field interacts with the field of the
stationary winding.

In its basie DC form, a 2-segment
commutator is simply a switeh that
reverses the polarity of the current
flowing through the armature (Fig.
3). Assuch, it converts direet current
to a form of alternating current, and
the armature is impelled to spin as
described for AC motors.

In practice, the commutator has
many insulated segments—each con-
nected to a coil on the armature—to
produce the rotating magnetic field
that spins the armature. Universal
motors are similar to DC motors but
have modifications so they can run un-
der AC as well as DC current. ™

COMMUTATOR MOTOR

MAGRETIC
POLE OF

3 simplified DC motor sends current to armature through contact between brushes and com-
mutator. Spinning commutator acts as a reversing switch that alternates magnetic field.
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HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Roof Valleys
Our 16-year-old asphalt strip shingle
roof will soon need replacement.
What is the preferred way to han-
dle roof valleys? In this area of New
Jersey, roofing contractors do not use
valley flashing, but shingle continu-
ously into and out of the valley, How-
ever, in the Midwest (St. Paul, Min-
nesota, area), contractors continue to
use valley flashing (usually metal),
Is there a preferred construction in
treating roof valleys?
ROBERTHLAVACEK
BERKELEY HEIGHTS, NJ

Without sounding facetious, the pre-
ferred way is the way the local roofers
do it. There is no technical superior-
ity between the styles. There are three
basic types of valleys: open, closed-
cut and woven. The decision on the
type of valley is usually the roofer’s.
That decizion is based on past experi-
ence and aesthetics. If the valleys on
all the roofs in the neighborhood are
woven, mast homeowners wouwld be
reluctant to have a roof installed with
an open vaelley.

One reason for selecting one valley
style may be due to how the local
building department interprets na-
tional building codes. A roof with
Class A (fire rated) shingles with an
open valley may not be given a Class
A rating. Whereas, it would be given
a Class A fire rating with a woven
valley.

Rumbling

Water Heater

I have a gas-fired, tank-type water
heater. Lately, it has been making a
rumbling noise when it fires. That’s

the only time it makes this noise.
Should it be replaced?

ANTHONY SCALILA

WHITTIER, CA

The water heater does not have to be
replaced. Qver the vears, sediment,
scale and mineral deposits accumu-
late on the bottom of the heater tank.
Manufacturers suggest that a few
guarts of water be periodically
drained from the heater to help re-
move these deposits. However, this
practice is not always effective, and, if
sufficient deposits accumulate, a
rumbling sound can be heard when
the unitis firing It is not a dangerous
condition, although it can be annoy-
ing. Also, the deposits act as an insu-
lator between the water and the flame,
and decrease the heater’s efficiency.

Roof Shake
In arecent issue, you discussed
weathering new shake shingles.
Please give us some advice on main-
taining our 10-year-old shake roof.
EDITHTHACK
IVY, VA

The most important aspect of main-
taining a shake roof is keeping it
clean. Sweep and rinse out the slofs
between the shakes to keep leaves and
debris from accumulating. These
organic substances decay and trap
moisture, contributing to the prema-
ture deterioration of the shakes. They
can also prevent water from flowing
off the roof, trapping it at the eaves,
where it can bm:g up and leak under
the shakes.

Fortunately, cedar shakes resist
rot because they contain natural

preservative oils, called extractives.
However, shakes are not immune to
rot. Homeowners in humid climates,
or whose house is in a heavily wooded
area, should treat the shakes with a
preservative containing a fungicide.

More On

Sweaty Windows

In a recent Homeowners Clinic, we
discussed several causes of excessive
humidity in a home (a dirt craw!-
space or improperly vented bath-
rooms). As several readers reminded
us, we inadvertently left out that a
damaged furnace heat exchanger or
a clogged furnace flue can push ex-
cessive water vapor into the house.

Water vapor is a byproduct of com-
bustion. A cracked heat exchanger in
a forced-air furnace will release wa-
ter vapor into the air being heated for
distribution. A blocked furnace flue
will cause water vapor and fumes to
back into the house.

Either kind of failure can be dan-
gerous. Carbon monoxide is pro-
duced along with the water vapor,
and this would permeate the house as
well. In a tightly sealed house, this
odorless gas could prove deadly.

Play it safe. Should you have exces-
sive moisture in your house, first
make sure your chimney flue is elear
and that the combustion gases from
your heating system (including your
water heater) are vented to the out-
side. Have a heating contractor or
your local utility check vour heating/
ventilation system. ™

DO YOU HAVE AHOME-MAINTENANCE
OR REPAIR PROBLEMT

ust aek Norman about it Send yvour question fo
Homeourners Clinie, Popular Mechanics, 224
West 57th St., New York, NY 10019, While letters
cannot be answered in n’amduuH\- problems of gen-
eral interest will be discussed in the eolumn. For
mare hame-repoirand mainternance help, get PM's
Home Care Guide, $5.95
dert s o Popular Mechanics,
Station, New York, NY 10101

tpaid. Send vour or-
ox 1004, Radio City

OPEN VALLEY

CLOSED-CUT VALLEY

—
"“"-.._\._H

There are three ways to shingle avalley. Inan openvalley, flashingor  cut valley, one layer of shingles is laid over the other and the top is

roll roofing forms a gutter where the two roofs intersect. In a closed-

trimmed. In a woven valley, the shingles are woven together,
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Now! Cash in on emergency shortages of

qualified people in 4 fast-growing fields.
FREE OPPORTUNITY KITS tell you how...

There's no obligation or cost to find out how to start
your own profitable full—or part-time business— with
little investment and zero risk! What do small-engine
repair technicians, uphﬂ!ﬁtunerﬂ. locksmiths and saw-and-
tool sharpeners have in common? There are not nearly
enough of them to keep up with the demand!

Take locksmiths, for example. Did you know that there is
only one qualified locksmith for every 17,000 people in

Small Engine Service and Repair
There are 65 million small engines in use today — but
very few people qualified to service them. Thas is one of

America’s faslest
growing indus-
tries, and with
Foley-Belsaw
[ training you get
el the skills to cash in
{ onit! People will
pay vou top dollar
to service their
lawnmowers,
tillers, edgers...
the list is almaost

Take your pick from four profitable businesses!

E Hfahﬂfstery

It is estimated that

there are more than

401,950,000 pieces of

furmiture in America

that need re-covering

and repair every five to

ten years, Take this

course and you can

become one of the few

craftsmen that indi-

viduals and companies

seek out to restyle and

upholster these pieces.

In no time you'll be

making big profits upholstering, rebuilding and restyling
chairs, sofas, love seats, automobile seat covers..any
piece of furniture!

NO EXPERIENCE NEEDED — SHORTCUT TRAIN-
ING HELPS YOU TO LEARN QUICKLY AT HOME

Foley-Belsaw”s unigue “hands-on” training approach makies
learning easy. You gain skills quickly in your spare time at home
— and you earn cash while you learn. Plus, you get “extras”
other courses don’'t offer—like a 100% money-back guarantee...
all the professional lools and equipment you need at no

business. And all graduates receive the handsome Foley-Belsaw
Insttute Diploma, a symbal of achievement that's respected
worldwide.

“I did $7.000 part Hne..  Hrink [ should make about $20,000 a
wyear Hre way [ have it planned.” “FOLEY °
Gene Marvin

Shickshinny, PA

SINCE 1926
l------------------i

Send for your FREE OPPORTLUNITY KIT today!

Eimphr complete and return the coupon below:

[ O Small Engine Service

additional cost and step-by-step instructions on how to start your | O Locksmithing, Dept. 12070 0 Upholsiery, Dept. %0736
I I understand there s no obligation and no salesman will ever call

I Marme

Iflmﬁ

America? The shortage of qualified practitioners in these
four trades is creating inflated prices and big profits for
those few who have the skills to take on these kinds of
work.

Now you can be among the lucky few. Foley-Belsaw
has four easy ways to get you started in these lucrative
fields — there's no better time to launch your own money-
making business!

i Locksmithing
| Mever before have
opportunities been so
rreal for qualified
ocksmiths. With
crime zZooming, the
lock and key business
has multiplied a
thousandfold. This
Foley-Belsaw course
gives you everything
you need to start
vour own locksmith

‘ siness — including
a PP'ro Key Machine at no extra cost! The work’s easy, the
money’s good and the demand is skyrocketing,

[j Saw & Tool Sharpenin

Here's a product that will get you into a business where
S0¢ out of every dollar is cash profit! [t's the Foley-Belsaw
Sharp-All It's so easy to
use you can learn in an af-
ternoon. There is a big
demand for sharpening —
contractors, carpenters,
homeowners all need this
important service,..but
there are very few who
can provide it. This all-in-
one tool makes you one of
them. A complete manual
provides all the step-by-
step sharpening training
you'll ever need.

Yes! Send me the following OPPORTUNITY KIT:
{Check sne FREE KIT only)

J Profezsional Saw

& Repair, Dep. 52045 & Tool Sharpening, Dept, 21039

Mail to:

Foley-Belsaw [nstitute
6301 Equitable Road

_ Kansas City MO 64120
Clity /Slate/ Zip
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HOME
IMPROVEMENT
FIVE

HOME HINTS

BY GARY BRANSON
PM lllustrations by
George Retseck

Patching
Plaster

Most eracks in plaster are caused by

1A Use ataping knife to clean away loose
particies or projecting plaster chips from
the crack and the surrounding area.

1B Next, apply a coat of premixed

drywall taping compound over the repair
area. Use a 4- or &-in.-wide taping knife.

movement in the building’s structure.
If you simply fill the cracks, it's likely
that they'll open again within a short
time. Also, the usual advice to under-
cut a erack so the pateh will hold bet-
ter is unwise, The patch may not fall
out, but there's nothing to keep the
erack from reappearing. To do the job
right, reinforce the patch with paper
drywall tape. First, serape away any
loose plaster from the area. Then,
cover the crack with drywall com-
pound, imbed the tape and wipe away
the excess compound with a taping
knife. When the compound is dry, ap-
ply a thin cover coat of compound. Af-
ter this coat is dry, add a second, very
thin coat and, when dry, smooth by
wet sanding.

1€ Imbed paper drywall tape Into the
compound, centering the tape over the
crack. Wipe away excess and let dry.

1D Apply avery thin coat of compound to
cover the tape, After it's dry, apply a sec-
ond thin coat and sand smooth.

Garage Door

Tips
Keeping your home in shape through
preventive maintenance 1= the best
method for keeping those big, expen-
sive jobs at bay. Une area that bene-
fits from periodic attention is your
overhead garage door. With a quick
inspection and a little eleaning and
lubricating, you can keep vour garage
door working properly day after day

2A Inspect hardware to make sure [t's se-
cure and in good condition. Tighten any
component that's loose.

—plus extend the life of the door's
hardware and components.

The first step in maintenance is to
check the hardware. Tracks, brackets
and rallers can loosen under the load
of constant use. Tighten any loose
serews or nuts on the door hardware.

Next, clean the door track regular-
Iy to avoid a buildup of dirt and oil.
The residue that develops when dirt
and oil combine can cause the door to
bind, which can eventually damage
e T ANl e~ ; & -I.L_I

2B Useaclean cloth or sponge soaked ina
solvent such as mineral spirits to wipe away
all dirt and grime from the door track.

other components or the door itself.
Use a cloth or sponge soaked in a sol-
vent such as mineral spirits to scrub
the track until it's clean.
The final step is to lubricate every
iece of hardware that moves, such as
ocks, tracks and hinges. If you have a
garage door opener, lubricate the
mechanism that raises and lowers the
door, Also check that the components
are adjusted properly according to
manufacturer's specifications.

ZC€ Lubricate all moving parts. Use a con-
venient aerosol spray lubricant to reach
track rollers, locks and door hinges.

ol

{ More Home Hints on poge 64)
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Fixing Lawn

Furniture

Last year's wooden garden furniture
may have looked pretty good when
you picked it out in the store. Now
that it's been through a season, you
may have found that poor construe-
tion, or simple heavy-duty relaxing,
has taken its toll. What once seemed
like a sturdy piece of outdoor equip-
ment now greets you with a wt?hb?e
and a groan. Upon close inspeetion,
you may find that the wooden joints
are simply held together with staples
or small nails, However, vou can
make vour wooden furniture last for
several more seasons with this tip.

Stop by the hardware store and

check out the wide assortment of steel
reinforcing brackets. These come in T
and L shapes and are secured with
fMathead woodscrews. Pick out the
brackets that are suitable for rein-
forcing the joints on your wooden
lawn furniture.

Install the metal brackets at all key
stress points. Use them to strengthen
crosshraces, where the arms meet the
back and on parts that are suspended
by chains or ropes. Be sure to use gal-
vanized screws that are sized for the
stock you're fastening and that have
heads that fit neatly in the metal rein-
foreing brackets. If you're beefing up
a new piece of unfinished wooden
lawn furniture, install the brackets
before you apply the finish.

SA If your wooden lawn furniture isn't
sturdily bullt, relnforce the joints at all key
stress points with metal brackets.

Cutting

Patches

If you've ever had to cut multiples of
the same shape from cloth or paper,
you know that the easy way to do the
jobisto double up the material and cut
two or more pieces simultaneously.
Called double cutting, this method
can also be used to cut repair patches
for walleoverings or vinyl floorg, so
they fit precisely and the patterns are
exactly aligned.

To repair a small damaged section,
first position a serap piece of matching
material over the affected area. Align
the patch material so its pattern lines
up perfectly with that on the original
material. Then, tape the repair piece
in place with masking tape so it won't
shift while it's being cut.

Next, use a razor knife to cut a
shape through both the patch and the
original material. Always use a sharp,
new blade so vou can cut through both
layers without forcing the tool or slip-
ping. Keep the blade held at right an-
gles to the surface so the patch and re-
pair eutout will be exactly the same

#C Use asharp razor knife to cut both lay-
ers at once. Align cut with pattern llnes. or
use a wavy cutline if there’s no pattern.

size. If there are lines in the pattern,
make your cuts on these lines to bet-
ter conceal the patch. If there are no
pattern lines, make an irregular cut-
out with wavy lines so the cutline will
be less visible.

Remove the patch and use water,
solvent or heat—depending on the ad-
hesive used—to soften the glue under
the damaged section, and then re-
move it. IT you're working with thick

#&A Damage to most any material that can
be cut with a razor knife, such as torn wall-
paper, can be repaired by double cutting.

#D Use water to loosen glue under wall-

paper. Carefully remove damaged section
and check that your patch fits.

material, pry up the section slowly
and check that you've cut all the way
through. If necessary, carefully deep-
enthe cut. Apply adhesive to the back
of the pateh, insert it into the hole and
carefully adjust its position so it fits
exactly. Press the pateh firmly in
place, and use a sponge dampened
with the appropriate solvent to wipe
away excess adhesive from the patch
and surrounding area.

“ ._ g

N

4B Cut a patch from scrap material so it's
slightly larger than the damaged area.
Tape it in place so its pattern is aligned.

4E Apply glue to patch back and carefully
locate in hole. Use a sponge to smooth
patch and remove any excess adhesive.

&4

{More Home Hints on page 658}



Start a money-making career in
video/audio servicing!

Only NRI gets you started fast with real-world traininr‘f designed around
state-of-the-art equipment you keep!

NRI's newly expanded training cov-
ers all the latest advances in home
entertainment electronics, then takes
you inside today's high-tech equip-
ment as you learn to troubleshoot,
diagnose, and service the complete
home entertainment system included
in your course: 13" color TV, pro-
grammable VCR, and integrated
audio rack system. Only NRI makes it
so easy to start a new career, earn
part-time income, even start a
video/audio servicing business of
your ownl!

Billions of dollars of video/audio

equipment means big opportunity
for you

There’ s never been a hetter time to get
involved in home entertaimment electron-
ICs. 'F:1:|wrts- |rr|'||i1'l thal consumers of
vides/oudio squipment will spenid sver 226
hillion by 1995 as product manufacturers
raee to fill the demand for inereasingly
sophisticated technology.

This explosive weceleration of new
product innovation means new opportu-
nities for you in vides/audio servicing.
And NRI propares vou to take advantoge
of those opportunities by giving you the
skills to troubileshoot and serviee a full
range of TV, video. and auilio egquip-
ment.

The most advanced, most
complete video/audio training
ever offered!

You start with lessons that give yoil a
strong foundation in electronies funda-
mentals, mastering the basic cirenits and
componenis al the heart of tﬂlill'li'-h
videa/nniio equipment.

Then you build on that feundation
as you explore the high technology of digi-
tul controls. CDs and digital audio tape
players, advanced TV systems, cable TV,
VCRs and cameorders, even
MACFOprieeEsors,

Best of all, you're pre
pared for the technology of
today and tomorrow with
hands-on train-
ing designed to
give vou invalu-
ahle practical
experienee,

Hands-on training
with this incredi-
ble array of home
entertainment
equipment gives

you the skills you
need for success.

[

a

State-of-the-art equipment
included in your training makes
theory come to life

Only NRI gives you so much real-world
erquipment ... all vours to train with and
keep! Get hands-on experienee as von
work with a complete, high-tech home
entertainment system: a 137 eolor TV
with remote. a programmuble VCR., and
an integrated remote-controlled andio
system including AM/FM tuner, 100 wait
wmplifier. CD player, dual vassette play-
er, turntable, speakers, and sudio rack
cabinet,

Theory comes to life as you learn to
perform component-level dingnosis and
serviee on advanced technology audio
w|ui|lm1-n1 e vonduet in-sel demensira-
tions of TV circuits and components ...
wnd discover first-hund how to maintain
wnd serviee today’s commereial VORs.

Plus, NRI costom-produced videns

show you in elose-up detail how o test,
troubleshont. and serviee TYs and VCRs
like a pro.

No experience necessary ...
NRI builds it in

You need no previous experience in elec-
tromics to suceeed with NRL, Step by step,
you aceumulate the knowledge and practi-
I'I.II l"l\.}ll']’il'“l"l" |l'IH| 'H'I" I'I'Iﬂkl“ }'ﬂli Ilﬂililll"-
ly spualified for woday's opportunities in
home entertainment elecironics.

You learn at your own pace and on
Your own timee, Anad all lhrmlglmut your
training, you have the full support of your
personal NRI instructor and the entire
NRI technical staff,

FREE catalog tells more

If the coupon is missing, write to
MRI Schools, MeGraw-Hill Continuing
Education Center, 44001 Connecticut

Avenue, NW, Washington, [MC 200408,

SEND TODAY FOR FREE NRI CATALOG
1 ”ﬂ' Schoals

= 1
Mol paw-Hill Continuing Education Center Fur Career | 'I’J"':'_"“‘;_""" 1
Bl Canmecticnt Avenne, NW. Washington, T 20008 H”.'_::::,:'!;::'ﬂ':mﬂ . i
HCheek one FREE calalog only 1
OTYVideo/ Audio Servicing O Deskiop Pullishing & Design ]
OMircrocomputer Servicing O Electromic Music Technology ]
O Computer Programming O Word Provessing Home Business I
O Telerommunications O Automative Servicing

O P Systems Analysis O Hasie Electronics !
OPC Saftwire Engineering Lising C O Buokkerping & Aveounting i
|
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Repairing
Carpet

If you have a small stain or burn in
your carpet, you can repair it with a
special carpet patch cutting tool that
professional carpet installers call a
cookie cutter. This tool cuts away the
damaged area and cuts a matching
plug to fill the hole. You can buy the
tool and adhesive diges for securing

the patch at carpet supply dealers.
The cutter has a pair of razor blades
at its perimeter. Just position the cut-
ter over the damaged area of the car-
pet, press gently and turn. When the
damaged section is removed, peel the
face off the adhesive-backed dise. In-
sert the disc into the hole so it's cen-
tered and laps under the hole perime-
ter uniformly. Press the carpet to
secure it to the dise. Then, use the cut-

ter to make a repair plug from a piece
of serap earpet or from a section of the
carpet that's hidden, such as inside a
closet. Press the plug in place so it
sticks to the disc. If the edges don't
quite match, lift the glug. coat the
edges with earpet adhesive and re-

place the plug. You can further blend
the pateh by running a vacuum clean-
er over the area, or by using a comb to
blend the carpet fibers together.

SA Toremove asmall damaged area of

carpet, use a carpet repair cutter, Press cut-
ter gently and turn until cut is completed.

5B Peel off back of adhesive disc and In-
sert into hole, adhesive side up. Center disc
and press carpet around hole to secure disc.

SC Cutreplacement plug from hidden car-
pet and press plug into hole. Brush surface
to blend fibers together.

TOOL UPDATE

® Power tool companies come out
with new tool designs all the time.
And, while some are indeed improve-
ments, it"s refreshing to see a manu-
facturer refine a design rather than
introduce an entire new line. Such is
the case with the Model 7549 sabre
saw and the Model 9852 cordless drill
from Porter-Cable.

We tested the previous incarna-
tions of both of these tools (see

Adjustable blade guides give the P-C 754%
the edge for square cutting. New blade
clamp handles different blade shanks.

PORTER-CABLE SABRE SAW
AND CORDLESS DRILL

“Sabre Saws,” page T9, October '89
and “Anywhere Drills,"” page 89,
March '89). While we found both tools
to be leaders, we also thought each
needed improvement.

Sabre saws are great for curved
and internal cuts. But due to the flex
of the blade, they're not good at cut-
ting square. When we reviewed the
original P-C model 7548, we were im-
pressed by two bearings mounted
near the side of the blade for support.
As we found ont and wrote about, the
system didn't work. Well, Porter-Ca-
ble fixed the problem. The new elec-
tronic, variable-speed Model 7549
(about $250) has adjustable blade
guides similar to those found on a
band saw. And P-C now has a blade
clamp that allows you to use all stand-
ard blades. If you prefer a barrel-grip
over the top-handle shown, choose
P-C’s Model 7649.

Although the original %in., 12-volt
Model 9850 Magnequench cordless
drill was a powerful performer, we
noted that the absence of a high-speed
range made it less than best at small
hole boring. The new dual-speed

range Model 9852 (about $270) solves
the problem with variable speeds up
to 1000 rpm versus the maximum 350
rpm of the older tool. And, vou can
also get this drill with a %-in. keyless
chuck (Model 9853) or with a Y-in.
standard chuck (Model 9854). For
more information, write Porter-Ca-
ble, Youngs Crossing at Hwy. 45, Box
2468, Jackson, TN 38302,

—Tom Klenck

drill enhances powerful performance with a
new dual-speed range.

&8
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TOOL TEST

DREMEL
CORDLESS
TOOL

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO,

Contributing Editor

® The Dremel rotary tool, a longtime
favorite of home craftsmen and pro-
fessionals, is now available in a cord-
less version, the Minimite Model 750.

This compact and lightweight rota-
ry tool is powered with a removable
battery that recharges in about 3
hours. For an extra $20, you ¢an buy a
spare battery to use while the other
one charges,

The tool is sized and balanced so it
can be held like a pencil. The absence
of a bulky power cord gives it great
maneuverability so it excels at preci-
sion detailing, sanding and cutting.

Adding to the tool's convenience is
its knurred chuck. To remove a hit,
push in the button at the tool's tip,
grab the chuck and twist. The knurl-

ing allows vou to grab the chuck firm-
Iy enough so that vou don’t need a
wrench to loosen the bit (as was needed
with earlier cord-type rotary tools).
The 760 has a low- and high-speed
switch todeliver 5000 and 10,000 rpm,
respectively, It accepls accessories
with Ye-in.-dia. and smaller shafts,
and it comes with a high-speed cutter,
drill bit, wire brush, sanding sleeve,
drum =ander and battery recharger,
It costs about 50 at hardware and
hobby stores. Contact Dremel, 4915
21st 5t., Racine, W1 53406, ™

’
4
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& Cordless Minimite is a maneu-
g verable and well-balanced
tool that's gripped like a pen

during high-speed shaping.
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Fit an entertainment
system in the palm of
your hand.

With the unersal remote frorm

Oevmini, yoel doe't havee 1o keep track

of all those different remote controds
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APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Clothes Come
Out Dirty

I have a Maytag washing machine
model No. AG606, serial No.
313339MW. The machine does not
wash the clothes clean and acts as if
the agitator is not turning fast enough
in the normal wash mode,

I have replaced the drivebelt, pump
belt and the electric timer control. [
removed the motor and cleaned the
plastie rollers that allow the motor to
move and tighten the belt. Do you
have any ideas?

ROY CHASE
STOW, MA

You may have the pump belt adjust-
ed too tightly, or there may be a trans-
mission problem. To adjust the pump
belt, first unplug the machine. Loos-
en the screws at the bottom of the
front panel, and remove the panel by
lifting it off the clips that hold it to
the top. Tilt back the washer enough
to slip a block of wood under the ma-
chine's left front leg.

Next, pull the motor ahead so the
drivebelt is tight. Reach under the
washer and grasp the pump belt in
the middle, The belt is separated
from the motor and the pump by a
sheetmetal panel. Pinch the belt to-
gether. There should be about % in.
of space between the belt’s inside sur-
faces before the motor pulley starts
foturn.

To adjust the belt, loosen the
screws holding the pump to the base
and then move the pump either to the
left or to the right to get the s -in.
spacing.

If adjusting the belt doesn’t help,
your problem is that years of use have
thickened the transmisston oil. It
started out as normal 90-weight oil,
but may have become 150- to 200-
weight. This prevents the gears from
moving properly, causing the slow
agitation and perhaps other damage
as well.

To correct this, vou can either re-
place the transmission or take the
transmission out, disassemble it,
take all the gears out, drain the fTuid,
clean it and replace the fluid. If a ser-
vice person performs either job, it will
cost $300 to $350.

If you want to tackle the job your-
self, I suggest you get a copy of the

LOOSEMN SCREWY

114" DEFLECTIOMN BETWEEN
INSIDE SLIRFACES OF BELT

First, unclip the washer's front panel, then
tip the washer up on a block. Pull the motor
ahead, and test belt deflection.

service manual from Mayvtag for your
model washing machine and review
the procedure.

You can either order the service
manual from your local Maytag
parts and services company, or write
Maycor Appliance Parts and Service
Co., 240 Edwards St. 5E, Cleveland,
TN 37311. The Maytag part number
for the manual is 056130. The cost is
about §9 plus postage.

Hoover Washer
Needs Parts
I have a Hoover Spin Basket Washer
model No. 0517, serial No. 74103, 1
need parts for it at times, but can’t
locate any locally. Presently, 1 need
belts for the pump and the basket
spinner. Could you help me with this
procedure?
JOSEPH 5003
SOUTH BEND, IN

For parts or service literature for a
Hoover washer or dryer, contact the
Hoover Co., 101 E. Maple St., North
Canton, OH 44720, Attn.: Consumer
Affairs Dept.; (216) 499-9200.
You're in luck, Hoover has the parts
you need in stock,

No s Left
I have a GE vacuum Model MV-1, and
have been informed by the local GE
supplier that this model was discon-
tinued many vears ago and the re-
placement bags are no longer obtain-
able. If you can tell me where [ can get
anew cloth bag or disposable bags for
this model, my wife will thank you
many times over.
ROBERT WHITE
LASVEGAS, NV

GE discontinued making your model
hand cleaner years ago, and a re-
placement bag is no longer available
from GE.

However, stop by your local vacu-
um cleaner repair shap and pick upa
3-pack of disposable vacuum bags for
a Eureka vacuum. Ask for the Styvle
W bags for 160-series vacuums. The
Eureka part number is 52332, and it
costs about §3. These bags should fit

your vacuum, as well as GE and Pre-

E miere models MV-1, MV-2 and MV -
= 3. If you can’t locate these bags local -
= Uy, contact Eureka parts at(800) 438-
g 7352. The bags can be ordered over
< the phone with a major credit card.

- Save The Ra

£ I have a problem in locating a replace-

ment oven temperature control for
my Hotpoint electric range. The
range shows two model numbers:
108RB715-] and 188RB715-]. The lo-
cal parts house shows the oven temp
control part number as WB21X507. 1
have been told the part is no longer
available. The range is in great shape,
but the oven won’t work without the
control. Will I have to junk it, or can
I get new parts?
DAN SCHEFFLIN
ST. ANN, MO

Sounds as if you have two options to
keep your range in service. First, you
can replace your obsolete control with
a replacement control, GE part No.
WB21X5116, about $180. This part
is still available and will fit your
range, according to the people at GE.
Your second option is to try contact-
ing local appliance parts distributors
and ask them if they can send your
old oven control to a thermostat re-
manufacturer to have it rebuilt. This
may be less expensive than replacing
it, though the entire repair would
take longer, ™

D4} YOU HAVE AN APPLIANCE PROBLEM?
Just ask Steve about if. Send your question, along
with the model and serial numbers, to Appliance
Clinic, Popular Mechanics, 224 West 57th 8¢,
il LAy, peobiane of gl iren
swered ndividually, ms of ge nberest
will be discussed in Lgcﬂm

o
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TO THE YUKON IN A YUKON {Continued from page §1)

Great White North

A few miles from Dawson, a bald ea-
gle sits on a driftwood branch in the
middle of the Klondike River. This is
Jack London country. We pullinto the
old gold-rush town at 8 pm. We check
into a hotel, eat a steak dinner, take a
stroll along the wooden sidewalks
past the restored Vietorian buildings,
wash a thick layer of dead bugs off the
windshield, and still have time for a
100-mile sunset drive on the Top of
the World Highway. We neveractual-
ly see the Sun go down that night.

The unpaved Top of the World
Highway, which roughly parallels the
Yukon River, ends at the Canada-
11.5. border and provides us with our
second visit to Alaska, A few days and
a thousand miles earlier, we spend the
night in the port town of Stewart,
British Columbia, located at the base
of a glacier-rimmed fjord.

Adjacent to Stewart is Hyder,
Alaska, which is so small it's not an
our maps. We cross the unmanned in-
ternational border at 7 in the morning
and ride through Hyder's unpaved
streets, The only inhabitants at this
hour are free-roaming horses and
pige. Welcome to the United States,

By way of contrast, the internation-
al border on the Top of the Warld
Highway iz marked by a guard house
and gate. However, the guard has
closed up by the time we arrive. Life
is still pretty loose in the Yukon.

Surprises are what road trips are
all about, and we experience our
share. We come across Indian totem
poles on the Skeena River, water-
skiers on the delta of the Mackenzie
River, the best burger in British Co-
lumbia in a gas-station café in Forty
Mile Flats, unsightly timber clear
cuts along the Yellowhead and Stew-
art-Cassair highways, milky-white
runoff from grit-filled glaciers, an offi-
cial greeter at the Arctic Cirele in top
hat and tails, three ferry rides across
rivers that are ice-free only three
months a year, a stretch of road that
crosses the Continental Divide three
times in a couple hundred miles, and a
dinner check in Inuvik with a bar bill
double the cost of the Aretic char and
caribou steak entrees. Never mind
what we drank,

Law of the Yukon

The GMC Yukon handles all of these
surprizses flawlessly. It takes us
2740.9 tough miles, while burning
227.8 gallons of fuel. The best gas
mileage we record is 15.6 mpg, but
most drivers can expect to do this well
or better. Our big 350-cu.-in. V8 runs
at peak rpm most of the trip due to the
advantage of zero highway patrol
monitoring. Also, our altitude is high,
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typically around 5000 ft., and we are
loaded down with 1000 pounds of gear
and virtual wind brakes—luggage,
spare tire and fuel jugs mounted on
the roof.

The Yukon takes the place of the |

full-size GMC Jimmy and featuresa |

number of welcome improvements.
Chief among these is a 4-wheel anti-
lock brake system and the complete
redesign of the dash and instrument
panel. Off-roaders will appreciate the
6.9 in. of bottom clearance and the
shift-on-the-fly 4wd stick, which is
conveniently offset close to the driver
on the transmission hump.

After spending 70 hours in the
GMC Yukon in five days, our test
erew is impressed with its comfort
and roominess. Headroom, legroom
and overall ergonomies are outstand-
ing in the front captain’s seats and in
the rear folding bench seat, which is
where photographer Roy Attaway
spends the entire trip and never com-
plains onee. Honest.

The only problems we encounter
are with the cruise control and seat-
belts. The cruise control hunts exces-
sively between Third and Fourth
gears, although the unique character-
isties of our trip—high elevation, high
speeds and heavy load—may contrib-
ute to the problem, As for the seat-
belts, they develop slack in the shoul-
der straps and often fail to wind back
into the spool. GMC informs us that
both problems have sinee been cor-
rected. These, of course, are ex-
tremely minor annoyances.

Northern lights

Our Aretic journey comes to an end in
the small Eskimo town of Inuvik,
which i closer to the North Pole than
ig [eeland. Here we encounter our fi-
nal surprise. A taxi pulls up next tous
at a stop sign, where the driver rolls
down his window and hollers out,
“You're from POPULAR MECHANICS,
eh?”

Mike Allen, who's sitting behind
the wheel nearest the taxi driver, an-
swers suspiciously, “Yeah.”

“What's your name?"

-|I.Wh:~_..?"

*Because [ read it all the time. "

“Mike Allen,”

“I know vou."

“Huh!"

“I read yvour Car Clinic column. It's
how 1 learned to speak English after
I moved here from Hungary. I love
your magazine,”

We may have driven to the end of
the world, but POPULAR MECHANICS
apparently goes everywhere. And, so
will the new GMC Yukon, which we
have learned fully lives up to its rug-
ged name. ™

ﬁ ou’ll need

a crowbar to
pet the smiles

off their faces.

UIL]!'HITHH‘E'ﬂ laughter Hooting
ani hollering Even dimples
They come standard with every
pint-sized Honda this holiday
season, But not just for the little
ones, For your When vou see
the cozy deals and financing”
mvailable on shiny, new Honda
motoreyeles So have a Merry
Christmas. And il this isn the
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® Television, habitually de-
seribed as a cool medium due
to the passivity of the experi-
ence, is warming up. Televi-
sion is becoming increasingly
interactive, offering a give-
and-take never before avail-
able, thanks to a variety of
both new and improved technologies.

Better technology means that the on-sereen material
is more sophisticated, complex enough to engage the
adult mind but entertaining to the child in all of us.

More engaging, for example, are a new crop of video-
game systems with twice the entertainment capability
of previous systems. Lest you feel like some overgrown
Tony the Tiger eating a kid’s sugar-coated breakfast
cereal when yvou shouldn’t, consider this: Nintendo esti-
mates that its old 8-bit game system is in more than
T million homes where there are no children present.
Let's not even count the adult gamers who play when
the children are tucked in bed. If you're an adult video-
game player, you're far from alone.

2

Television is not just for watching.
Games aren’t only for kids.
And thanks to new interactive
technologies, you might
learn something too.

It's no surprise then that
the new 16-bit videogame sys-
tems feature a great many
titles that adults can enjoy.
Sports titles endorsed by ath-
letes like football great Joe
Montana are a natural. But
while you might like playing
the football hero, playing God, for example, in “Popu-
lous” is an even more fanciful experience, In the game
“Populous,"” you ereate and control a world made in
your own image—an intellectual exercise on a very
grand scale to be sure.

“Populous” also illustrates a trend that's bound to
create confusion. *Populous” is a game for many plat-
forms—that ig, it exists on many systems. In this in-
stanee, “Populous” exists as a computer game and as a
videogame for Nintendo and Sega. The Nintendo ver-
sion has 989 levels of play on 10 landscapes, while both
the Sega and [BM-compatible computer title have less
than 500 levels on four landseapes. While the title of the
game may be the same, the complexity of the video-
(Please turn to page 74)



CANADA AT ITS BEST

HWH"_W-&-‘REIH Wy, & BT nﬂm-h‘—ﬂ‘m

In this holiday season, N 1;
we wish you, as ever, our very best. = Rl
3! MELLOW

=l -



A M-0TO Y ARAN K050

GAMES FOR GROWN-UPS

game may differ depending upon the platform.

The newest platform uses an already-familiar me-
dium—the compact disc—to present games, entertain-
ment and instructional material. There's also a choice to
be made between Commodore’s CDTV approach and
Philips’ CD-1 system. The interactive approach used by
these systems promises to make TV the textbook of
choice for many subjects. A glance at the initial CDTV
catalog shows the breadth of learning material avail-
able. One disc holds the complete works of Shake-
speare. Another dise holds an encyelopedia. A third
eontains a dietionary. There's also an illustrated Bible,
an atlas, and a dise on weapon systems that will make
you sound like an arms dealer.

CD-1 is just as educational. Take a stroll around the
Smithsonian Museum, play cards like a Las Vegas gam-
bler, or learn photography without the cost of develop-
ing film. With either system, a library of information
can be stored on a small bookshelf.

Both syvstems offer pames for children and adults.
Nintendo will make its games available on CD-1.

—

oo "

BY JAMES K. WILLCOX

VIDEOGANMES
POWER UP

New 16-bit game systems are twice as good.

Snoopy and Sherlock Holmes are available on CDTV.
Adults should favor the board games and simulations
like “Sim City” available on CDTV, Perhaps the most
realistie round of golf, short of being on the green itself,
is a strength of CD-1.

The differences between the two systems are com-
plex (see page 78) and go beyvond software, If any first
impression has been made, it would be to say that
CDTYV is more of a reference-oriented format while CD-
I is geared more toward simulating experiences.

How well experience iz simulated corresponds di-
rectly to the amount of data that can be stored on a giv-
en platform. One of the best platforms for this purpose,
of course, is the computer. Literature suggests war
brings experience in & rush. There's also a plethora of
skills required for mastering the high-tech task of pilot-
ing a Stealth aireraft, for example. Strategie thinking is
a major consideration as well. The computer simula-
tions reviewed on page 82 let us learn some of the les-
sons of war safely and even entertainingly.

—Frank Vizard

graphics that were once only available
in videogame arcades.

Along the way, however, video-
rame manufacturers will have to con-
vinee you that the improved perform-
ance is worth the inerease in price.
And while earlier B-bit game systems,
such as the mar-

E,,wmmm-, ket-leading Nin-
new Super NES tendo Entertain-
game, At 5200, ment System
Super NES offers (NES), had been
sharper, mh peared toward a
colarful graphics. target audience
More powerful of 8- to 14-year-
processing promises olds, the new
m&;‘::“u. game systems

are clearly being
positioned with an eye toward gener-
ally overlooked prospective gamers:
teenage boys and men who still have a
little bit of the teenager left in them.

While 16-bit game systems have
been available from NEC and Sega
for nearly two years, this Christmas
marks the first appearance of Ninten-
do's suceeszor to its workhorse NES.
Like Sega's Genesis and NEC's
TurboGrafx-16 systems, the Super
Nintendo Entertainment System—
Super NES, for short—uses upgrad-
ed computer chips to provide dramat-
ic improvements in game play and
sound. But what does that really
mean for game players?

First, it’s necessary to understand
that beneath the plastic exterior and
emphasis on entertainment, video-
game machines are at heart small,

® This Christmas, Nintendo, Sega
and NEC will try to convinee you it's
time to move up toanew generiation of
videogame systems. The new pame
systems, they say, will be more than
just alittle bit better—they’ll be 8 bits
better, to be exact.

i

What the new videogame svstems
offer is a step up from 8-bit to 16-hit
game play, thanks to microprocessors
once only found in pergonal comput-
ers. Utilizing these new computer
chips, home videogame playvers can
now enjoy the fast action and colorful

relatively powerful computers. In the
same manner that text and graphics
are controlled in the PCs we use in our
homes or at the office, the on-sereen
action in videogames is controlled by
two tiny but powerful microchips
—the Pieture Processing Unit {PPﬁJ
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and Central Processing Unit (CPU).
The CPU acts as the brains of the
system, interpreting and directing
the steady stream of data it receives
from the game cartridges. The PPU,
in turn, receives information from the
CPU and game eartridges, and trans-
forms it into the graphics and video
information you see displayed on-
sereen. In the NES, for example, it is
the PPU that completely redraws the
entire screen every 60th of a second or
so, a speed sufficiently fast so that on-
sereen images appear to be moving.
By using faster, more powerful 16-
bit chips, game play is markedly im-
proved, primarily because of better
graphies and sound. A larger, faster
processor allows for better resolu-
tion, larger and more colorful char-
acters and graphics, and smoother
movement by on-sereen objects. In
addition, more moving objects can be
presented on sereen at once, and they
can be moved more quickly. Game
sound is also greatly enhanced, and
most systems can be connected to ster-
eo systems for truly high delity.
While NEC's TurboGrafx-16, Se-
ga's Genesis and Nintendo's Super
NES systems each represent a tech-
nological step up from older video-
game systems, each system offers its
players merits unique to that system.

A strong sports
lineup and a very
fast CPU makes
Sega’s Genesls
system a strong
rival to Super NES.
Genesis has a list

price of 5150
About 150 games

are available,

Nearly 30 mil-
lion NES game
consoles have
found their way
into homes in the
U.5. And be-
cause of this dom-
inance of its NES game machine,
Nintendo hasn't been in a hurry to in-
troduce a new system. Presented only
recently, Super NES is the newest
kid on the block. But the company's
deep pockets—it has earmarked $25
million for advertiging for just the
first few months—and well-recog-
nized name will almost ensure Super
NES high visibility this Christmas.

Technologmeally, Nintendo's latest
stands toe-to-toe with its competi-
tion. Super NES sports the widest
palette of colors (32, 768) of any sys-
tem, with 256 colors capable of being
displayed at one time. Super NES
also has the highest maximum screen
resolution, which
is measured in
sereen dots
called pixels, s0
that the picture
ig sharp and de-
tailed. In addi-
tion, a custom
Sony sound chip,
complete with its
own B-bit CPU
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and digital signal
processing, pro-

SNIK's Neo Geo
system also lets you
play golf, but
course fees are the
highest around.

vides for impressive digital audio
capabilities.

But the Super NES feature that
has attracted the most attention
among game players is a graphics
mode the company calls “Mode 7."
This feature allows Super NES su-
perb biaxial rotational and scaling
abilities. Scaling refers to the size of
one object relative to its proximity to
another. The abilities are shown to
nice effect on the flight simulation,
“Pilot Wings," and the space-age rac-
ing game, "F-Zero,”

Recognizing the wider appeal of a
more sophisticated system, Nintendo
will also be offering games such as
“Sim City," a popular computer title,
which lets you ereate and run a major
city, from housing to sanitation, Simi-
larly, "Populous,” a title offered by
Nintendo licensee Acclaim, is also a
sophisticated game derived from a
computer title. “Super Play Action
Football” should attract sports fans.
Most of Nintendo's Super NES games
will sell for about $50, and a number of
its NES licensees have signed on to
make games for the new system,
However, Nintendo expects to have
18 games ready by the new year.

All that technology, however,
comes at a price: Super NES leads the
pack with a sticker just pennies shy of
2200, though that price does include

75
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“Super Mario Land,"” the latest sequel
in its hest-gelling Super Mario Bros.
Series.

Unfortunately for those who have
significant libraries of NES games,
you can’t play them on Super NES,
Nintendo won't offer an adapter like
Sega has for Genesis so you can play
B-bit Sega Master games.

Speedy sprites

As for Sega, its Genesis system can
lay elaim to having the fastest Central
Processing Unit—the same processor
as a Macintosh computer. The CPU
handles the dizzviag flow of data re-
lated to the on-screen action. While
the maximum number of sprites Gen-
esis can display (80) is less than the
128 of the Super NES, Sega's faster
processor (7.6MHz, to 3.68MHz for
Super NES) means that Genesis
won't slow down as noticeably as
Super NES when the action is at its
peak.

Like NEC, Sega has been in the 16-
bit market since 1989, so0 it enjovs an
advantage in being farther along on
the learning curve than Nintendo for
developing 16-bit games that utilize
its system's capahilities.

Finally, with a price of $150, Gene-
gis 18 §60 cheaper than Nintendo's
Super NES, and it comes packed

Hit a hockey player
or a golf ball on
MEC's TurboGrafx-
16 system. List price
Is $100. A compact
disc player can be
added for CO-ROM
games. CD-based
games cost about
$62 each.

with its hottest
game, ‘“‘Sonie
The Hedgehog"
—aone of the best-selling videopames
of the yvear. With more than 1.5 mil-
lion Genesis systems already in game
players’ homes, Sega can boast the
highest installed base of any 16-bit
videogame system,

Sega expects to have almost 150
games out by Christmas this year,

These will include a strong lineup of

recognized, licensed titles, as well as
sports games such as “John Madden
Football," “Hardball” and “Mario
Lemieux Hockey."” There will also be
games based on popular characters
such as Dick Tracy, Spider-Man and
Mickey Mouse,

Price buster

Like Sega, chip manufacturer and
telecommunications giant NEC de-
buted its 16-bit system, TurboGrafx-
16, in late 1984,
Early this past
summer, the
company ecided
to drop the price
on the system to
3100, making it
the most afford-
able 16-hit sys-
tem available.
Unlike Ninten-
do's and Bega’s
new machines,

Complex computer
games like
“Populous” are
being adapted for
Super NES.

however, NEC's still uses an 8-bit
CPU, though graphies are provided
courtesy of a 16-bit graphics geners-
tor. TurboGrafx-16 can theoretically
display more colors (512) than Sega's
Genesis (16) or Nintendo's Super
NES, although at present NEC's
games don't use more than Super
NES's 256 colors,

Currently, NEC is the only compa-
ny offering a CD-ROM aceessory—
TurboGrafx-CD ($299)—for its sys-
tem. Because a compact dise (CD) is
able to store 2000 times the amount of
data as a conventional pame car-
tridge, better sound, graphies and
digitized video are possible, The CD
player can also play standard audio
CDs, as well as CDs with graphics
(CD+G).

While many of its early CD games
were merely cartridge games loaded
onto dises, NEC has recently intro-
duced several pames specifically de-
signed for its CD peripheral. For ex-
ample, “Sherlock Holmes, Consulting
Detective” uses digitized images of
live actors, and “Magical Dinosaurs
Tour,” an entertaining and edueation-
al animated encyclopedia, uses digi-
tized video and photo images and hu-
man voices. A CD game based on the
new Addams Family movie is eur-
rently being developed. Most CD
games are priced at $62,

To capitalize on the growing mar-
ket for sports-related titles, NEC in-
troduced an accessory called Turbo-
Tap, which lets as many as five

{ Please turn fo page 78)




You can afford a NordicTrack.
Why settle for anything less?

There’s good reason why the

\ "1 NordicTrack’ cross-country ski
- exerciser is known as “The World’s
Best Aerobic

Exerciser”".
For over 15 years
NordicTrack has been the
leader at bringing cross-country
skiing into the home. While lesser
cross-country ski exercisers provide
an awkward, “shuffling” motion, the
NordicTrack” cross-country ski exerciser
uses a patented flywheel and one-way clutch
mechanism that no other ski machine can match.
It's simply the best at simulating the natural cross-
country skiing stride, And with NordicTrack models
priced as low as $299, there's no reason to own
anything but the best!

It’s the affordable way to
meet your fitness goals.

NordicTrack works all the major muscle groups,
burning more calories and providing a beuwer
cardiovascular workout than exercise bikes,
treadmills and stairclimbers, It's gentle on your

knees, joints and back. And it’s easy to use.

Half a million owners already know that
exercise just doesn't get any better
than NordicTrack. At these prices
you can own a NordicTrack:

MordicTrack 202 modal shown.

Order today.
And get a $69.00 NordicTrack 505 ......... only $499!

electrgl;iFC;EEaffkﬂgf NordicTrack 303 ......... only $399!

Order today, and you'll get more NordicTrack 202 ......... only $299!

than “The World's Best Aerobic
ordicjrack

Exerciser™™ — you'll get a free
A CML Company

$69.00 electronics package! The
Call today for a 30-day in-bome trial!

BC 887 Electronic Specdometer/
1-800-328-5888 .. 27511

Chronometer helps you accurately
track your
NordicTrack, 141 Jonathan Blvd. N., Chaska, MN 55318
21981 NordicTrack, Inc., A CML Company All Rights Reserved

distance, time
and speed. It
adds value to : .
every workout ... s
and it's yours for free if
you order a 202, 303 or 505
before December 31, 1991,
This offer not valid with any other offer,




players participate simultaneously. A
line of cartridge-based TV Sports ti-
tles, beginning with “TV Sports Base-
ball,” utilize the 5-player option.

More bits

While new systems from Nintendo,
Sega and NEC are providing height-
ened videogame excitement and ex-
panding interest, other companies
are already pushing game parameters
beyond 16-bit systems into more ad-
vanced technologies,

For example, Neo Geo, a high-tech
videogame system from SNK, fea-
tures two separate processors, three
independent background screens, 15
channels of stereo sound and the abili-
ty to display more than 4004 colors on-
screen simultaneously. Capable of
playing games with 330 megabytes of
ROM (8 to 10 megs are considered
heavy duty on 16-bit systems), Neo
Geo—and its price of $649—obviously
isn't for everyone, Game cartridges

" ——

~ VIDEO CD

Genie Offers Short
Cuts To Highest Level

® Can't get to that last level of Super
Mario Bros.? Get some help from
Game Genie, an accassory from Ga-
loob Toys that allows you to customize
your favorite Nintendo videogames.

Game Genie connects a Nintendo
cariridge and the NES deck—you slide
a game cariridge inlo Game Genie,
which then plugs into the game slot in
the NES console.

By punching in special codes from
an included code book, Game Genie
lets you modify the play of favorite
videogames. For example, your char-
acler can gain lives, run faster or jump
higher. You can even start on any level

without playing through previous ones.

Game Genie will work with over 290
popular Nintendo games, and quarter-
ly updates will be provided as newer
games hit the market. The price of

Game Genie is about 350, —J KW

are the size of videocassettes and in-
clude titles like “Top Players Golf,"”
“Baseball Stars Pro” and a 3D riding
game called “Riding Hero."” With each

game priced at $200 each, Neo Geo is
obviously targeting an older well-
heeled erowd. Clearly, videogames
are not just for kids anymore, ™

Play and learn with data-packed compact discs.
BY STEVEN A. BOOTH, Contributing Editor

® Wanna shoot craps at Caesar's Pal-
ace like the high-rollers do? Wanna
flip through a '50s jukebox like we
used to? How about breaking the
sound barrier in Chuck Yeager's Bell
X1, or pulling high g's in an F-16 Fal-
con! You can doall this and more right
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in your own TV room by spinning
some mint-new silvery platters that
have the look and feel of digital com-
pact discs.

Faet is, these little saueers that
combine video, sound and text for
display on your TV are indeed

CDs—sort of. The programs they
provide are similar to the feats per-
formed by so-called multimedia com-
puter workstations—but that's a
mouthful that would cause many peo-
ple to stop reading right here, Ac-
cordingly, by packing the entertain-
ment possibilities of a complex
computer onto the familiar CD and
running that disc in a machine that

Commodore's coTy  Jooks just like the
has an Amiga familiar CD play-
computer built-in er, the makers of
for games and this new, inter-

data retrieval. Like active entertain-
ment technology
hope to make an
end run around
the negative con-
notations of the
work, difficulty
and confusion often associated
with computers.

So far, so good. What we've got
here is an aceessible, user-friendly
system for adults to play a simulat-
eid game of golf in Palm Springs, or
for kids to create their own eartoon
animations instead of being spoon-
fed by commercial television. Trouble
i, we've got two of them. As is so of-
ten the case in consumer electronics
—videogames, VCRs, camecorders,
you name it—the poor “consumer”
has to choose among competing sys-
tems that aren't compatible with one
another.

At press time, your choices in inter-
active home entertainment are two:
CDTV and CD-1, The first stands for
Commodore Dynamic Total Vision
and is the brainchild of the same Com-
modore Electronics of Amiga comput-
er fame. CD-1, which should be avail-
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able in stores by the time you read
this, stands for Compact Dise-Inter-
active. It's a joint development of
eleetronics giants Philips and Sony,
those wonderful people who brought
you the CD. Before investigating how
the systems differ, let's look at what
they have in common.

Both CDTV and CD-I deliver their
programming software on the same
size compact discs used for music re-
produetion. For both systems, the
“iron” is a sleek, black component that
looks just like a music CD player and,
in fact, will play conventional music
CDs. Each type of player hooks up to
your TV, the same way a VCR does,
to display the video portion of the pro-
gramming. You can route the sound
through your TV too, but for greater
enjoyment of the digital audio quality,
each kind of machine provides outputs
for hookup to your hi-fi system and
loudspeakers.

To navigate your way through the
dise programs and make golf strokes
or brush strokes, each system comes
with a wireless handset that combines
the functions of a remote control and
videogame controller. Overall,
CDTV and CD-I are conceived as
products that belong in the family
room, alongside the TV and VCR, not
in the home office where you'd put a
computer. In fact, to distance its

CDTYV player from the notion of com-
puting, Commodore does not issue
any printed operations manual with
the unit. Instead, there's a starter
disc that takes you through the ma-
chine's functions in learning-by-doing
fashion. The cost of the hardware is
similar: between $800 and $1000 on
the street. The disc programs range
from $20 to 360 for CD-1 and $40 to $50
for CDTV, with some titles costing
more, For example, a 21-volume en-
cyclopedia on a single CDTV disc lists
for around 400, but is available as a
promotion for 250 when you buy the
machine.

Different strokes

Despite their outward resemblanee
and similarity of purpose, the operat-
ing systems for CDTV and CD-1 are
as different as those for VHS and
8mm video or, for that matter, Amiga
and Macintosh computers. Funetions
and performance differ, too.

Both systems put their program-
ming software on a CD, but all CDs
are not created equal. There are sev-
eral formats for compact dises. One
{the first) iz the familiar music CD.
Others include CD-ROM (Read-Only
Memory) and CD-I (Interactive)—
and these two don't speak the same
language. In fact, CD-ROM dises
aren't always interchangeable.

CDs have immense storage capaci-
ty: 550 megabytes of data in comput-
erese, or about 250,000 tyvpewritten
pages. The CD-ROM format was con-
ceived to deliver vast amounts of data
to a computer, including sound and
still graphies, through a peripheral
dise drive. As computer systems dif-
fer, so do the CD-ROMs that feed
them. There is no universal standard.
For example, a Macintosh CD-ROM
won't play on an [BEM computer, and
vice versa.

CDTYV is basically a CD-ROM, but
endowed with special attributes ow-
ing to its association with Commo-
dore’s popular Amiga computer.
Among these attributes is a wide col-
or-range and motion video, as we'll
discuss later. Fact is, there's a full-
fledped Amiga 500 computer under
the deceptive hood of the CDTV play-
er (and this presents intriguing possi-
bilities for would-be CDTV users).
But unless Commodore licenses other
companies to sell CDTV machines,
the only way you can play a CDTY
dise is in a Commodore CDTV player.

CD-I is a totally different format
—hut it is a standard. Just as a music
CD from any label will work in a CD
player from any brand, the new inter-
active eompact dise will play in any
CD-1 player. This is a stipulation of
the manufacturing license granted by

® When electronics companies plug
into traditional board games, the result
is something other than a quiet day at
the park.

Chess fans may be interested in the
Chesster Phantom made by Fidelity
Electronics of Miami, Florida. Chesster
Phantomi is like having an annoying but
instructive coach, The maching's vo-
cabulary includes hundreds of words
and phrases that it's able to use in
English, French and German.

Maostly, Chessler tries to pass on
helpful hints that may give you a
chance to win. Chesster
can be set lor

Old Board Games Come To Life

play on 10 levels of difficulty, but your
chances of winning are slim. Fidelity
says Chesster Phantom can beat 95% of
the world's chess players.

Chesster Phantom'’s experlise goes
hand-in-hand with a rather obnoxious
sense ol humaor. Make a particufarly
dumb move, and Chesster Phantom
asks: ""Are you a salesman? Only a
salesman would make a dumb move like
that!”

Chesster Phantom can also move
board pieces for you. Providing the
mavemenl is an electromagnetic
guidance system undermeath the
playing board. Chesster also
calculates the move time for a
player, how many moves
ahead Chesster is calcu-
lating and currant scor-
ing. List price for the
machine is $599,

For those who
like their games
to have an Ori-
ental twist, con-
sider a portable,
electronic ver-
Chesster Phantom |left| rudely
instructs you on chess, while fans of Go
[above right] will like the portable model.

sion of Go, Extremely popular in Ja-
pan, Go is a complex, 4000-year-old
game of Chinese origin said 1o have
been played by samurai, It's most pop-
ular today with Japanese business-
men who appreciate the game for its
strategic and tactical lessons.

in the portable electronic game, you
play against the computer. While work-
ing ona 19 = 19 grid board, you place
black stones on vacant intersections,
Your opponent does the same with
white stones. The winner is the player
who owns the most unoccupied inter-
sections. List price for the Nemesis Igo
Dojo, as the poriable is called, is $695.
The machine is made by Toyogo, Inc.,
of Kaneohe, Hawail. —Frank Vizard
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Philips and Sony, the developers. Al-
though the Philips CDI910 will be the
first CD-1 player on the street, subse-
quent entries from Magnavox, Sony,
Panasonic or whomever will play any
CD-I title.

Although CDTV and CD-1 are not
compatible, there is one possible point
of confusion. Commaodore calls CDTV
“interactive” despite its use of the
CD-ROM. Here, the company is de-
seribing CDTV’s character, not its
CD format. By interactive, Commo-
dore means the programs provide
more than passive entertainment—
they're designed for user participa-
tion. The degree to which either sys-
temis interactive, that is to say
instantaneously and intelligently re-
gponsive to the user’s input, seems
upon first impression to depend more
on the software
programming
than the CD for-
mat.

We use the
term “first im-
pression” pur-
posely. We sus-
peet that each
system has po-

computer called Hold And Modify,
CDTV can display all 4096 eolors si-
multaneously. Although the initial
software programs didn't use HAM,
later disc titles probably will,

Disc-ography

The initial software libraries for
CDTV and CD-I comprise about 50
dises for each system. The programs
address both adults’ and children’s in-
terests, and can be categorized broad-
ly as entertainment, simulation, edu-
cation and reference titles.

At first blush, reference works ap-
pear to be CDTV's strong suit while
CD-I holds the eards in simulations.
Reference titles under the CDTV um-
brella include the American Heritage
Dictionary, Grolier Electronic Ency-
clopedia, Illustrated Holy Bible,

tential and capa-
bilities that wilf
evolve, or be
added to it, over
time. For exam-
ple, a reading of
Commaodore's lit-
erature would
lead you to be-

Prano Sonata Mo 8 Patrie-tque

ﬂ

r-L‘!I-._ =

lieve that the
system can dis-
play only 32 col-
ors from its pal-
ette of 4086, In
fact, by using a
special function
of the Amiga

A Jukebax of
classical mugic

machines play
music, too.

A \N
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Complete Works Of Shakespeare,
and four Gardenfax discs. Simula-
tions for the CD-1 system include
Caesar’s World Of Gambling, ABC
Sports Golf: Palm Springs Open,
Time-Life Photography and Treas-
ures Of The Smithsonian.

Any of the CDTV reference works
makes research a breeze, But let's say
yvou're planning a vegetable garden
and need to know what works best in
your loeation. The dise titled Garden-
fax: Fruits, Vegetables & Herbs lets
you select from 170 edible plants ac-
cording to climate, planting time, har-
vest time, soil an{{’light conditions,
and other criteria. Just use the re-
mote control to zelect the conditions
that apply to your location, and the
dise generates lists of what you should
grow—along with copious informa-
tion on each plant. On another tack,
most kids hate library work. But the
Grolier Electronic Encyclopedia on
CDTV brings research alive, Because
it combines video with sound and
text, you not only get to see and read
the difference between a piano and
harpsichord, but you get to hear the
difference too, with CID-quality
sound. (For the record, the quality of
the digital audio varies on all CDTV
and CD-I discs—from CD level to
AM-radio sound, according to the de-
mands of the program material.)

The CD-1 simulations offer a differ-
ent level of experience. Let's say
you're playing blackjack in Caesar’s
World—and you are, because the
sereen action 1 live, on-location vid-
e0. You're dealt two sevens, and the
dealer azks you if you want to “double
down." Don't know what this means?
Ask the dealer through your remote
control, and you'll get an explanation.
The Smithsonian CD-I is more than
the type of tour you'd get on TV—ar
even at the venerable museum. You
won't just see the African thumb-
piano that's kept under glass. You'll
get to play and hear it, too. Short of
paying for lessons, Time-Life Pho-
tography is the neatest way yet to
learn picture-taking. It's based on the
10-volume book series, but you get to
practice and see your results on TV,
In the chapter on shutter speeds, for
example, you'll change shutter settings
when shooting a fast-moving boat,
and see how a fast shutter freezes ac-
tion while a slow setting captures the
feeling of motion through an inten-
tionally blurred image.

There's more to CDTV and CD-1
than just work. Both formats offer
programs that are a lot better for the
kids than gaping at the boob tube. Ti-
tles include the All Dogs Go To Heau-
en Talking Electric Crayon coloring
book for CDTV and the A Visit To
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Sesame Street: Letters reading pro-
gram for CD-1.

For grown-ups, the CD-1 Jukebox
series is fun, Whether it's golden old-
ies or classical music, the screen dis-
play resembles an oldtime jukebox
and complements the digital-audio
tunes with lyrics, photos and all sorts
of background information on the

Traditional board
games like chess
take on new life
when played on
CoTV.

song and artist.
CDTV's Musie
Maker dise lets
yvou get into the
action. If you
hook up an elec-
tronie musical in-
strument (drum-
pad, keyboard
and so on) to the
CDTV player's
MIDI (Musical
Instrument Digi-
tal lnterface] port, you can play along
or just take lessons.

This last example raises an impor-
tant point about the CDTV player. It
is in fact an Amiga 500 computer, and
by adding an optional keyboard or
other accessaories, it will do every-
thing the Amiga will. This is a key
benefit for musicians (the MIDI port)

and for video buffs, If you're into mak-
ing video home movies with a cam-
corder, an optional genlock board for
the CDTV player will let you gener-
ate all sorts of computer special ef-
fects for overdubbing on your tapes.
CD-1, while having other attributes
(such as crizper video rendering of
photographs), is a closed system and
does not offer CDTV's computing
ability.

While we're on the subject of video,
let’s note that at this writing, neither
system offers full-screen, full-motion
video. This will eome in the near fu-
ture, in the form of an add-on board
that you'll be able to install in your
player. For now, they both deliver
only still-video and varying degrees of
partial-sereen, partial-motion video.
This is not a limitation, though, for
the types of programs now available,
When the systems get up to speed,
their makers claim they'll deliver
about an hour of full-screen, full-mo-
tion video (about VHS-tape quality)
with digital audio. ™

WAR GAMES

Computer simulations take you to the modern
battlefield. Here's a look at the best.

BY FRANK VIZARD, Electronics Editor, and GREGORY T. POPE

® Modern warfare is a high-tech busi-
ness requiring specialized skills that
most of us, thankfully, never get a
chance to learn. Still, if you want to
get a sense of what it's all about, you
might investigate the large number of
war simulations available for running
on a personal computer,

While some of these games are
nothing more than shoot-"em-ups, a
surprising number are amazingly ac-
curate in their representations. Game
designers eull performance details
from a variety of nonclassified
sources, The result is something that
operates very

wn:laﬂm ike . ~much like the
117A Nighthawi~  Teal military ma-
put you in the chine. Computer
cockpit of a Stealth games are gener-
fighter. Experience  ally a lot harder
combat in nine to play than vid-
mm eogames. Man-
game features " ::l‘l‘ﬂr;;:;::';ﬁ

T some cases. The

TN

lli!'l.i '\\\\

i i

price is higher too—between $40 and
$80 each. To make playing the game
as simple as possible, it makes sense
to invest in a joystick like those made
by Advanced Gravis (around $50).
Joysticks are fairly easy to install and
companies like Gravis include testing
procedures to ensure proper calibra-
tion. However, all pames can be
played using the keyboard.

M1 TANK PLATOON
MicroProse

Among armored combat simulations,
the heavyweight title goes to this of-
fering from MieroProse. The game
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puts you in command of a 4-tank pla-
toon, each vehicle operated by a mot-
ley erew of four. You direct the action
by doling out orders through the key-
board, but sinee your 16 subordinates
vary wildly in skill, you must often
step into their shoes.

Despite a formidable learning
curve, “M1 Tank Platoon” delivers a
realistic punch, rewarding graphics
and endless variety of action.

;’Mmﬂ Holob

m Holo (]

Based on the U. 5. A?ﬂfy‘s SIMNET
land-combat simulation system,
“Tank” allows you to play the battle-
planning colonel, the order-snapping
lieutenant and the fight-or-die soldier
in a single experience.

This choice of approaches eazes you
into the game without force-feeding
von dozens of keyboard commands.
But the graphics have a stripped-

down, EGA look.

“Gunboat” [left]

sends you up the SILENT

::: ta raise hell, SERVICE
e “M1 Tank MicroProse

Platoon' puts you

in the driver's seat If modern-day

submarine war-

of a formidable

land vehicleandin  fare seems too
command of three distant and elini-
other tanks. cal for you, step
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back in time to World War L. Yo “rea
sub commander patrolling the Pacific
Ocean and preying onJapanese ships.

“Silent Service 11" {8 an easy game
to get into, perhaps because subma-
rines were simpler back then. Thank-
fully, “Silent Service 11" doesn't get
you bogged down in procedural de-
tails. The graphics are quite good, and
the pame seems to have a preat deal of
longevity. You also can't help but
learn a little history.

GUNBOAT

Accolade

River patrol boats came into their
own during the Vietnam War, and it's
here “Gunboat” begins, There are two
other seenarios with more modern-
day implications. One takes place in
the Panama Canal Zone and the sec-
ond in Columbia,

“Gunboat™ is basically a shooting
gallery although some piloting skills
are necessary. Graphically, “Gun-
boat™ varies in quality from the primi-
tive to fair.

68BB ATTACK SUB

Electronic Arts

If this game is any indication, there's

a lot to do on a modern submarine,

And this pgame makes you do it all.
This game does have a lot of nice

features. Oneisa  “Silent Service II”
side-scanning so-  (left] simulates
nar that pro- WorldWarl
duces a contour mﬁ:w
1m3geﬂ of {,I_hu ey ;S 25"
ean sl optly usiNmase
can alsd of the challenges
command a Rus-  facing soviet

sian submarine  airmen.

for a different

point of view. Nothing is easy in this
game. Master it, and you'll be ready
to teach =sub school.

STORMOVIK:5U-25
Electronic Arts
“Stormovik" offers a rare glimpse at
the pride of the Soviet Air Army: the
Su-256 ground-attack jet that NATO
has unkindly dubbed Frogfoot.
Packed with ordnance, this aircraft
hugs the ground at low speeds in
search-and-destroy missions. The
game pits you, a Russian pilot,
against unrepentant Cold War terror-
ists seeking to scuttle perestroika and
revive flagging defense industries,
Players used to the helpful cockpit
electronics in american combat-jet
simulations will find the mechanical
switches and dials a bit of a throw-
back. Once you've mastered the con-
trols, the plane is very responsive.
The graphiecs are smooth and detailed.

83



FIX IT YOURSELF

Do your own [T1dL|‘IIHIHg and shop work with a
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YOU CAN BUILD AND FLY
THIS HELICOPTER
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flightline, including the engine... takes about 500 hours to complete. You can build and store
il in a one-car garage

All the machining and structural welding's done at the factory, making it an easy project
far first time builders. The rotor system cames completely assembled, ready to bolt on. Our
“spe-do” builders” manual llustrates every step of the process. When you're finished, we'll
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GAMES FOR
GROWN-UPS

F-117ASTEALTH FIGHTER 2.0
MicroProse
Remember Desert Storm and how big
g role the Stealth fighter played? Re-
member those great videos on CNN
showing missiles blasting targets?
Yes, this game is like seeing all that
footage all over again. The difference
is that you're the pilot. The graphics
on this game are superb.
Remarkably, the learning curve on
this game is not steep, even though
the manual is long. This game lets you
get into the cockpit right away.

LHX ATTACK CHOPPER
Electronic Arts

Even if you find realistic high-per-
formance fighter games a dream, a
realistic combat-helicopter simula-
tion could be your worst nightmare,
Mercifully, the designers have blend-
ed eyclie, collective and tail-rotor con-
trol into intuitive one-handed action,
so that controlling your whirlybird
won't make your head spin.

Gripping battle graphics make up
for sparse scenery, and the aerody-
namic complexities of a rotary wing
come through with verisimilitude,

F-15STRIKE EAGLE Il
MicroProse

The skies are dark, the landscape
bathed in shadow. Soviet-made SA-6
surface-to-air missiles streak into the
air, lighting up vour tactical radar
gereen like a Christmas tree. Laden
with AA-10 air-to-air missiles, three
Iraqi MiG-29s are converging on you.

But with a few joystick wiggles and
some keyboard pepper, you skip
through the danger, down the MiGs
and blaze a trail toward your primary
target: a chemical weapons plant
north of Baghdad. A quick Eitch-up-
and-drop” maneuver, and you've
knocked out the plant,

The game's chief appeal is its gentle
learning curve. Unlike other combat
gimulations, it strips away the tough
training and tedium and turns you
loose on the enemy right away.

COMMANDH.Q.
MicroProse
Most combat-simulation games re-
volve around tactice—outflanking en-
emy armor, ambushing hostile air-
craft and the like. That's fine if you
like the role of the one-man fighting
machine. But if you'd rather play Col-
in Powell than Rambo, sealing the
fates of nations with sweeping strate-
gic decisiong, then “Command H.Q."
may be the game for you.

What this game lets you dois direct
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a World War of your own devising.
*Command H.Q." has little of the ac-
tion graphics in other simulation games
—aonly canned animations in a corner
of the sereen showing the denoue-
ment of battles. But what the game
lacks in visual bang it makes up in psy-
chological tension. The clock runs con-
stantly. Your decisions must come
quickly and irrevocably.

GUNSHIP 2000

MicroProse

This is the helicopter version of “F-
117A Stealth Fighter.” The visuals
are outstanding and approximate
real-motion video at times,

While seemingly complex at first
glance, the learning curve is fairly
easy, thanks to a good manual that
walks you through. There's also a lot
of action since you are in a low-flyin
aireraft, Take out buildings, armor
vehicles, infantry and so on. No points
are awarded for shooting trees. This
is an outstanding game.

HARPOON

Three Sixty Pacific

You're suddenly transplanted into
the uniform of a NATO naval com-
mander. You're deluged with data on
ships, subs, sonar and search radar.
You have dozens of menus, hidden
screens and dialog boxes to slog
through while the enemy closes its net
around your convoy.

If this is your idea of a good time,
then “Harpoon” will push your but-
tons. But if you've never encountered
a realistic modern naval simulation
game, then forget about playing with-
out Tom Clancy or the Chief of Naval
Operations watching over you.

True, “Harpoon" covers all the
bases, and its graphics are erisp and
intelligent. But don't expect swash-
buckling sea action or Red October
suspense: The war unfolds verbally,
the action limited to shifting icons on
maps. And the manual offers no pa-
tience for raw recruits. ™
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COLD AS

VOSTOKY!"

On cold Winter days the
interior of your car can be a
BONE- CHILLING, SUB-ZERO
ARCTIC FREEZER.

You know the feeling: ¥ou leave your
warm, cozy home or office...  trudge
through the cold... spen your car door and
are grected by a blast of freczing air as Cold

As Vostok! (*Antarciica, -12%-degrees. F) F-';g:"m!ﬂmfﬂ
The solution: GET WARM - INSTANTLY - WITH Lighter

REVOLUTIONARY "AUTO HEAT, |

2y Igs & casy imio y s erio ‘)

provide o satisfying PR0-watts, 600-BTU' s of INSTANT HEAT, e

Its guiet, vet powerful aircirculoting fan goes to work the second you

F]uF itin - momore wailing for car engines Lo warm up while you sit shis |:r'm|::'. Lt Avto Heat warm
hands, feet & body, oruse as o defroster o clean windows FAST. [1s long six-foo cord allows plicement
on fromt or hack seats!Nloors; 8 visorfsest pocket mounting clip is also meluded. Operates with engine
on or of f; battery drain is minimal with engine of T, is zero with engine on. Ideal as spot heat ance your
car heater kicks in; great for stopping arguments over who™s cold and who's pol.  Saves on gas
consumption - Auto Heat eliminates or cuts down cold morming warm-ops, Auto Heat weighs under
I-Ib., iscompact (57 167 % 27), Storeseasily in glovebox, underseat. Space ape components: handsome,
hi-impact case. Made in the USA and comes with o full Twoe-Year Worrnnty, Order Ao Heat for
39,95 (euch add'l unit $36.50) + 54.00 shipping per address, from: 1951

8 s
v

DutchGuard, Dept. BJ12
P.O. Box 411687
Kansas City, MO 64141

MC/Visa & COD orders
CALL TOLL FREE
1-800-821-5157 | ™=




Admittedly, the new Ford van conversion
did start with a distinct advantage.

It's a better van to begin with.

quality van Ford has ever buill Rear anti-lock brakes are stan-

The new Econoline

van 1s the only one that begins primer. Along with unsurpassed advaniages

with body-on-frame construction.  trailler-towing capability, vou now But then. it began with one
Not bad for starters. But only get improved ride, handling

the baeginning and steernna
Everything about the 1992 What's mare, the first driver

Econoline makes it clear—this dair bag in a tull-size van®

was designed to be the | ighesl supplements your salety bell @

THE BEST-BUILT, BEST-SELLING AMERIGAN
TRUCKS ARE BUILT FORD TOLGH



PR LLLETRATIONS BY RON CARBOMN

MAINTENANCE
'BASICS

LOCKS AND
'HINGES

BY DON CHAIKIN

@ A groaning car door irritates you
each time you open it. And a hinge or
lock that freezes can leave you strand-
ed. Fortunately, it's easy to keep all
doors and locks working smoothly and
guietly. A twice-a-year maintenance
regimen is all that's needed.

Different areas require different
lubricants. The ones to use are:
® Waterproof white grease. Do not
use multipurpose lithium grease,
which is too thick. Nonstaining grease
protects upholstery and elothing.
® Clean engine oil,
® Graphite-based lock lubricant. This
can be a powder, a squeeze tube or an
aerosol.

Before you apply any new lubri-
cant, clean off the old, caked-on, dirt-
laden lube. Use a grease-removing
solvent such as mineral spirits on a
clean rag or an aerosol degreaser with

4 '
Use a small amount of graphite-based lube
on all of the lock oylinders.

a finely adjustable spray nozzle, Read
any cautions on the label. Dry all the
parts before lubricating.

Generally, more closely assembled
parts, such as hinge pivot pins, should
be piled. Parts with larger clearances,
such as latehes and sliding metal
pieces, should be greased.
® Squirt a small amount of oil onto the
pin that goes through the door hinge.
® (il each hinge on each door, as well
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Poorly aligned, ill-closing doors may need to have their striker plates adjusted.

as the hinge pins of the trunk lid (or
rear hatch) and hood,

® Don't forget the pivot pins of the
fuel-filler door.

® Dpen and close the doors, trunk and
hood several times to work in the oil.
Wipe off any excess oil.

White grease is best for hood and trunk
latches. Be sure towipe off any excess.

If a door, trunk lid or hateh does not
close smoothly, or if it does not prop-
erly line up with the rest of the car, its
latching mechanism, or striker, may
need to be adjusted.

With the door, trunk lid or hatch
closed, see if it has to be moved in or
out to align with the adjacent body
panels. Partially loosen the striker's
mounting serews on the car body,
Move the striker slightly in the direc-
tion needed—either in or out—and
snug down the mounting serews, Re-
check the alignment.
® (Grease the hood lateh and the hood
hinge springs.

#® Open and close the hood and trunk
lid several times. Wipe away excess.

Since even the thinnest oil holds
dirt and grit which can jam a lock, use
graphite to lubricate all locks. Hold
the lock open with the tip of a key to
spray into the lock. Insert, twist and
remove the key a few times. Then
wipe it elean. ™M
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CAR CLINIC

BY MIKE ALLEMN
Associate Automotive Editor

Blowin’ In The Wind

I used to have a compression test done
periodically on my cars to keep tabs
on the health of the engine.

I just asked a mechanie to do one
last week, and he tried to convinee me
to get a “leakdown” test, which he
told me was better, of course. Some-
how I was not surprised when he also
told me that it was more expensive
than a compression test,

Is aleakdown test better? Is it
harder to do? And how much more ex-
pensive should it be?

EMERY DUELL
SHREVEPORT, LA

I bought a leakdown tester about 10
years ago. The next day I gave away
my compression tester to a friend. It's
definitely better.

A compression tester relies on the
pumping action of the engine to build
up pressure in the cylinder. A gauge
with a check valve measures the pres-
sure, giving you an indication of how
good the engine’s internal sealing is.
A low cylinder may have a burned
valve, blown gasket or a scored cylin-
der wall. An engine with low com-
pression on all eylinders probably
has worn-ouwt rings.

Problem is, it's difficult to get
an accurate reading, because the
amount of pressure you see on the
gauge is dependent on a number of
variables, such as theengine’s crank-
ing speed { which 1s dependent on the
state of the battery and starter), the
mechanic remembering to prop the
throttle wide open and even the
barometric pressure on the day the
test is done.

A leakdown tester measures basi-
cally the same thing—but it uses a
continuous supply of high-pressure
air from the shop’s compressor.

The air is regulated to a standard
pressure—iypically 80 to 100 psi.
From there, it goes through a cali-
brated orifice in the leakdown tester,
past a second gauge and then to an
adapter in the spark-plug hole. The
higher the leakage in the engine, the
lower the second gauge will read.
Typically, a well-broken-in engine
will show a lenkdown rate between
2% and 5%. An engine with a 10%
leakdown is okay, and anything over
20% is pretty bad.

Unlike o compression test, you can

use a leakdown test to di-
agnose a problem. If
there's a burned exhaust
valve, then there will be a hissing
noise from the tailpipe. Leaky rings
will hiss through the oil filler cap. A
blown head gasket will gurgle air
back up through the radiator.

A good mechanic will be able to do
a leakdown test on most cars in an
houror two, depending on how acces-
sible the spark plugs are.

His Cup Runneth Over
I have a 1988 Hyundai. At 28,000
miles, the two rear tires are showing a
strange wear pattern—I'd call it “cup-
ping.” The little rubber tread bloe
come to a raised sort of point on the
forward edge, especially on the inner
edfe of the tread.

haven't rotated them at all, as I
want to know the reason for this. 1
have been told all kinds of stories

’/: §

—shocks, alignment, turnpike
driving and so on.

ROBRERT GGRAY

GROVE CITY, PA

There’s a technical term for the ty,
of wear that’s clearly visible in the
photo you sent of your tire—it is in
fact called cupping.

What causes it? It's fairly common
on many fuwd cars with lightly loaded
rear wheels. The alignment settings
that give the best handling and wear
also seem to exaggerale cupping.

How do you prevent it? You can ro-
tate your tires every 10,000 miles or
so, more often if the cupping seems to
be getting ahead. My personal prefer-
ence for fwd cars calls for skipping
the rotation sequence entirely—the
rear tires will probably last the life o
the vehicle if they are never moved,
and you can simply buy new tires, two
ata time for the front, as they wear.

PR ILLLETRATION BY [08N MANMES
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Should you do this? Maybe. The
advanced cupping you have will have
little effect if you leave it alone. But if
you rotate the tires now, you might
have some problem with whining
noise from the rubber blocks slam-
ming into the pavement until they
wear off in a few thousand miles.

Fluid Debate

[ was recently told by one trusted me-
chanic that automatic transmission
fluid and power-steering fluid were
the same. Another equally trusted
mechanic said the opposite.
Could you please clear the air on
this matter?
R.D. GIBRONS
HOT SPRINGS, AZ

ATF is not the same thing as power-
steering fluid. There are about four
kinds of ATF nowadays. It's impor-
tant to use the appropriate type of
ATF in your transmission, or shift
gquality and reliability may be com-
promised.

Power-steering fluid is basically
Justa hydraulic oil and really doesn't
need many of the additives in ATF.
Does this mean you can use ATF in
your steering, but not use power-
steering fluid in your transmission?
The answer is no.

Confounding the issue is the fact
that some vehicles specify ATF for
the power steering—this may be what
your first mechanic had in mind. For
that matter, some modern manual
transmissions specify ATF or even
maotor oil lube instead of gear lube.

Sigh. Read the owner's manual,
and always use what the manufac-
turer specifies.

Getting The Lead Out

I have a 1977 Dodge-engined motor-
home with an Onan generator. Both
engines specify regular gas. As you
know, regular, leaded gas is a thing of
the past. Will unleaded gas harm the
engine, or should I use a lead-substi-
tute additive?
FLOYD FREDRICK
MULBERRY, TN

If your vehicle uses an engine built
after 1972 or so—depending on the
particular manufacturer—the valves
and valve seats are probably rated for
unleaded gas service.

Earlier vehicles that see light-duty
service, like passenger cars driven
back and forth to work or on the free-
way at legal speeds, probably can live
a normal life on unleaded.

{Please turn to page 90)

Spabding

imp* Daiwa
Buskethall

Fuod and Beel

Victorimon
Swiss Armry Knife

Spalding®
Foaiball

Spolding®

Britiunia®

Tennk Racket Cargo Bog

Renaud Pellerer
Fishing VHS Tupe

Imsae
Court Shoet

Flambenu*
Tuckle Box

Fuery Zoeiler

Golf VHS Tape

A SPORTING OFFER

Get A FREE Sports Gift!*

- Te When You Buy A Set Of 4 General Grabber
SRR Series Light Truck Radials. You g
nFFER know sports. General Tire knows g
- performance. 5o we're making
you a Sporting Offer: Buy a set of four Grabber
Series radials for vour light truck, and choose
one of 12 free sports gifis, a retail value of up 1o
$49.95, For the location of your nearest General

Tire dealer, call toll free: 1-800-255-2550.

*By muail. Ciffer validd Ocr. 1-Nov. 30, 199,
While rgplies last ar participating dealers.

. i L. |

Sooner or later, you'll own Generals.
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Hammer Lite

@ ['ve got a really mice slide hammer outfitl—it's greal
| for pulling steering wheels, brake drums and an as-
sortment of bearing races. Bul it's oo big for a lot of

TIP

| smaller parts, like pilot shaft bushings or Volkswagan
clutch pivots.
Reader G.E. Rip Linger. of Kent, Washington, uses a small gear puller to make
-3 - a pint-size puller. Install just one of the puller arms, and slide a long bolt first
""" through a large Y&-in. socket and then into the center bar.
SWIVEL Now insert the puller arm into the bushing of your chaice, hooking the backside
FHANOLE of the bushing. Hold just a little tension on the puller assembly with one hand, and
. E slide the socket sharply toward you un-

=i

tilit hits the head of the bolt. A few
whacks should see the bushing pop
right out.

L ::ILIHLE Q '\1

] AVAILABLE IN
FINISH | 72" & 12" DRAIVE

RATCHETGEAR ;
WITHIZTEETH ;5

GEAR PLILLER

AN

LARGE SOCKET

Trucks, motorhomes, boats or gen-  Oryou can simply drive the vehicle
erators—anything that runs at or until it needs valve work anyway
near wide-open throttle for extended —which may be a very long time

™

29,95

periods of time—are another story. down the road.
i e If your vehicle is much older than
i Mvr. Fredrick's, you have several op- SERVICE TIPS

tions: Use a commercial lead-substi- | e 1990 Cadillac Broughams that exhibit a
tute additive. Be wary that some of | clunking nolse over road dips may have
these are not very good, and often | aninterlerence problem belween the
need to be used in substantially high- | \rans crossmember and the U-joint. TSB
er concentrations than called for on | T-90-104 says lo replace the trans mount

. with PN 22111684, and shim for a 2° U-
Now you can the bottle to be effective. They are also [cihtangis, 1t isy e reewssary to-use

~ work in the most not particularly cheap and some- longer bolts
impossible situations times inconvenient, too, _ * Ford TSB 90-10-3 describes the engine
with the Sidewinder Do not use diesel fuel, motor oil, | thottle-position sensor recalibration pro-
Wrench. * Where automatic transmission fluid or any | cedure for ‘87 to '90 Escorts, EXPs and
space limits ratchet travel, other kind of lubricant. They won’t | Lynxesthat repeatedly stall after a lengthy
# Where there's lack of resistance for help even a little, and may well cause | deceleration to a stop when the engine is
the ratchet 1o function. » Where excessive sertous engine damage. cold.
repetitions are required for long bolts. [ wouldn't put up with that for very | *® 1981 Camarosand Caprices with 5.0-i-
o - - "] od - ter engines may have a SERVICE ENGINE
One 360° turn of this specialty tool is long. I'd simply start using unleaded SOOMIIGaBor &t & oubks Coda B2 a0
equal to eight normal ratchet motions. with a high-enough octane to run companied by rough idle or idie surging
Of quality construction, the Sidewinder properly, and live with the conse- | ca,cedby plastic mold flashin the throttie-
IS torque tested o 175 ft. Ibs. and quences: burned valves at some point | position sensor. TSB 91-60-6E says 1o re- |
carries a lifetime warranty. in the future. place the TPS with PN 177112404,
Found in tool kits of major racing teams. You could have the heads pulled, | » ifthe cooling fanon your 1984-'90 Buick
ﬁ To order, call today and the valves and seats replaced | Century, Electra, Park Avenue or Le-
(30'0] 999-3405 with unleaded-rated components f::;ﬂggﬁm until the hﬂﬁ::;vl'tgﬂﬂ
ﬁ immediately. ' 6D-4 suggests url
We ship UPS. daily : relay may have weided its contacts shut.
MASTERCARD AND VISA ACCERTED D) YOU HAVE A CAR PROBLEM? This can be caused by one of two things:a

Just sk Mike about (8 Madl goewre gaestion bip Car malfunction in the air nﬂﬂdﬂrﬂl'lir'lg that Cy-
Ipmmi” Cliwie, Popular Mechawics, 229 W, 570h SL, New cles the fan mpga-]gdj?m atlailed tan temp
Yaurk, NY Jini 15, Wikile letters, fases ir |u.l'|n||.l' !_wjl]:h mF'd Md-ﬂ mim on w ﬂ'”

PROGUCTS CORPORATION rurlls et be answered (ndioidunlly, problems until the ﬂﬂﬂ:ﬁﬂtﬂ THH_ng

Eirr?'fnngﬁgﬁ'rﬁxlaa?]u;nh;n:;lf:‘zﬂ-i af general duterest il e diseassed in e coltem i,
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SATURDAY MECHANIC

TROUBLESHOOTING
ANTILOCK BRAKES

BY DON CHAIKIN

® You're winding vour way home
from the rained-out Little League

| game through a frog-choking thun-
dershower, depending on your new
car's antilock braking system to keep
you and the entire infield safely on the
road. Suddenly, the ABS WARNING

| Check the 12V connections to the ABS

| controller with a test light or voltmeter.

| You'll need a service manual for this.

POPULAR MECHAMICS ® DECEMBER 1991

light on the dashboard winks at you.
After a moment’s panie, you realize
that the normal service brakes should
still be fine, capable of stopping yvour
car normally. But since you've come
to rely on the extra margin of safety of
ABS—you’ll be extra careful until
vou've found the source of the ABS
problem.

Despite the proliferation of air-

bags, rear-seat 3-point seatbelts and
improved passenger accident protec-
tion, the most important safety de-
vices your car comes with are still
those things that help it avoid an acei-
dent in the first place: its acceleration,
steering and braking. And the most
important safety innovation of the
last decade is the development of anti-
lock brakes (ABS).

L
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w need ABS

Antilock braking systems do exactly
that—they prevent the controlled
wheels from locking, even if you push
down on the brake pedal with all of
your might and with both feet.

You might ask: How can this be
llgund? Won't this make my car take

onger to stop? Shouldn’t the brakes
lock in a panie stop?

Not necessarily. Under almost ev-
ery circumstance, a wheel should con-
tinue to roll to maintain the maximum
deceleration. A tire that's being
scrubbed along the pavement at
speed without rotating actually has a
few percent less deceleration than a
tire that rotates at about 95% of the
road speed. In practice, this doesn't
amount to much difference, and brak-
ing distances on dry or wet pavement
are within 1 to 3 ft., with or without
antilock brakes.

But there's a mueh more important
consideration than the raw stopping
power, and it's a side-effect of the
ABS-braked tire's continued rota-
tion. The tire will maintain its ability
to steer the car.

A locked tire will have no direction-
al stability. Lock the tire with the
brakes, and you can turn the steering
wheel any which way with no effect on
the car's direction of travel—it will
continue to head straight toward
whatever it was heading for when you
slammed on the binders.

But an ABS-retarded-but-still-ro-
tating tire, even one that is hauling
you down from high speed, will still

rmit you to make steering input and

nd some way to steer around an ob-
stacle, or keep from driving off the
outside of the curve you've entered at
too high a speed.

Applied intelligence

There are several different antilock
brake systems currently on the road,
from such diverse manufacturers as
Bosch, Teves, Kelsey-Hayes, Ben-
dix, Delco Moraine and Nippon. Some
of the systems are quite similar to one
another, and others have major tech-
nical differences.

Some antilock brake systems, such
as those on many pickup trucks, oper-
ate only on the rear brakes, while oth-
er systems—the ones appearing with
greater frequency on passenger cars
—work on all four wheels. But re-
gardless of the differences in the
brake systems, they all work in essen-
tially the same way.

Antilock systems use a combination
of electronic and hydraulic technology
to modulate the brakes individually,

Check the brake master cylinder reservoir
for fluid level at regular intervals.

keeping them from locking. The sys-
tems rely on wheel-speed sensors, a
microprocessor or electronie control
unit, and a sophisticated valve body
called the hydraulic control unit. The
wheel-speed sensors are located at
each wheel, or in the differential car-
rier, where a sensor head reads the
wheel's (or axle's) H‘th‘d by way of a
toothed ring. The electronic control
unit constantly compares the relative
speeds of all four wheels.

When the brakes are applied, the
control unit determines if any one of
the wheels iz decelerating at a far
greater rate than the others, indieat-
ing that that brake is beginning to
lock. The microprocessor unit then di-
rects the valves in the hydraulic con-
trol unit. These valves control fluid
flow to that brake to release, hold or
reapply hydraulic pressure to the

g
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Irepect each hose and ABS sensor cable for signs of fluld leakage or damaged wiring.

9L
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brake until that wheel is decelerating
at the same rate as the others.

Most passenger-car antilock brake
systems are of the 3-channel variety,
which, while monitoring the speed of
each of the four wheels, controls
brake-line pressure to the two rear
brakes as though they were one, re-
gardless of which wheel may have
been locking. Some high-performance
cars have 4-channel systems that
modulate the brakes on the rear
wheels individually.

Due to the complexity of the elec-
tronies and hydraulies, all the antilock
sﬁ'stems conduct a thorough self-
check each time you start the engine.
As the system is checking itself, the
dashboard warning lights remain lit,
[fthere are no detected problems, the
lights go out. Some systems have two
dashboard warning lights, one typi-
cally labeled ABS and the other labeled
BRAKE. Some systems have only one
warning light. However, the warning
lights can be u:i.igered by anything
from a faulty parking brake or brake
light switch to a failure of one of the
wheel sensors or a failure of the elec-
tronic or hydraualic control units,

All ABS systems are designed so
your car will still have normal, non-
ABS modulated braking even if the
ABS system itself fails.

Back to basics

Begin diagnosing any antilock brake
system problem the same way you
would diagnose a problem on a car
without ABS.

Check the master cylinder reser-
voir for a sudden fluid-level drop. Az
with all dise-brake systems, the fluid
level in the master eylinder slowly
goes down as the linings on the brake
pads wear out. A precipitous drop in
the fluid level indicates a leak.

Many antilock systems use hydrau-
lic pressure to reduce brake-pedal ef-
fort instead of the vacuum assist on
most dise-brake systems. An electri-
cally driven hydraulic pump pressur-
izes the brake system. In addition,
there may be a separate acecumulator
that stores the pressurized brake flu-
id. Since the brake fluid in these sys-
tems is kept under high pressure,
usually over about 35 psi, the chances
for a leak are ater, and you must
depressurize the brake lines and cyl-
inder before working on the system.,

If there is no large vacuum dia-
phragm attached to your car's master
cvlinder, look for an eleetrie hydraulic
pump and an accumulator, The aceu-
mulator typically resembles a cylin-
der or bulb, and is mounted near the

master cylinder and the pump. The
accumulator has a diaphragm sepa-
rating it into an upper and lower
chamber. The upper chamber is filled
with an inert gas, such as nitrogen,
and the lower chamber contains the
brake fluid. The pump runs as neces-
sary to fill the lower chamber, com-
pressing the gas in the upper cham-
ber. When you step on the brakes, the
pressurized gas helps the brake fluid
flow out toward the brakes.
Remember, before loosening any
connections in a hydraulically boosted
system, you must relieve pressure in
the system. To reduce system pres-
sure, first turn off the ignition or dis-

Inspect the sensors for missing or broken
teeth on the speed ring in the hub,

connect power to the hydraulie pump.
Then step on the brake pedal as many
times as needed—perhaps two dozen
or so. Your leg will tell you—pedal ef-
fort dramatically increases. The in-
erease in pedal effort indicates that
the pressure is relieved.

Check the operation of the brake light and
parking brake switches with a test light.

Begin the search for leaks at the
master cylinder, working your way to
the hydraulic control unit and then to

the wheels. Inspect the steel brake-
line connections at each juncture. If
you find signs of leakage—such as
stains—at any of the fittings, undo
the ﬁttini nut and inspect the nut, the
flare at the end of the brake line and
the mating surface inside the master
eylinder or hydraulie control unit.
Any cracks or splits mean the defee-
tive part must be replaced.

Make certain that the mating sur-
faces of the brake-line flare and mas-
ter eylinder are perfectly clean. Then
reattach the brake line, threading the
nut into place by hand. Do not force it.
Once you're sure the nut is being
properly threaded, snug it up using
the proper size flare-nut wrench.
Flare-nut wrenches resemble box
wrenches with a small section of the
box missing. Slip the wrench over the
brake line and then slide it onto the
flare nut. Flare-nut wrenches are sold
in both metric and SAE sizes. Use the
right one.

Inspect the brake-line connections
at all the wheels next. Look for signs
of leakage where the brake line atta-
ches to the brake caliper as well as
where the flexible brake hose con-
nects to the steel brake line, Carefully
inspect the brake hoses for signs of
chafing, tearing or bulging. Replace
any suspect or clearly damaged brake
hoses. If you find stains or brake fluid
at any of the connections, undo, in-
spect and ¢lean the connection before
reattaching it. If vour car uzes hy-
draulic pressure to reduce brake-ped-
al effort, also inspect the fluid-pres-
sure accumulator for a leak. A leaking
accumulator must be replaced.

Let it bleed
As with any brake system, if an anti-
lock brake system has been leaking,
vou must bleed the trapped air from it
after you've repaired the leak. But, in
addition to bleeding an antilock brake
system after a repair, you should reg-
ularly, at least every two years, total-
ly flush, refill and bleed the system.
While it's a good idea to flush the
brake fluid from any brake system ev-
ery two years to remove moisture and
contaminants, it's eritical to do so0
with an antilock system. The dirt and
moisture that can invade the hydran-
lic portion of an antilock brake system
can seriously damage the expensive
and complex hydraulic control unit.
Any time a brake system is flushed
and refilled, the air must be bled from
it. However, due to the complexity of
the hydraulic circuits and valving in
the hydraulic control units, the indi-
(Please turn to page 96)
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THE LIFESTYLE RESOURCE*

CALL TOLL FREE 24 HRS. A DAY

800-872-5200

ORDER WITH CONFIDENCE
*No risk 3day return privilege.
s Mot orders ship within 48 howrs of receipt.
*Credit Card orders billed only upon shipment

THE ROOM HEATER THAT BEAT'S OTHERS COLD

he safe, compact Heatech heater leaps a

generation beyond every other heater
on the market. The heart of the Heatech is
a4 fast and effective vacuum technology,
developed for the US. Government, which
causes water to boil almost instantly at
about 130°F, instead of the usual 212°F
While warm air from most other heaters
rises wastefully to the ceiling, Heatech per-
forms with all-around efficiency, It's special
cabinet design, multidirectional heat flow
and large volume air-flow fan warms your
room mare evenly from the foor up. In lab-
oratory tests against other leading electric
heaters, Heatech heated a room (raising the
temperature by 20°F) up to six times faster
--with more uniform temperatures --using
less energy. In addition to built in perfor-
mance and economy, the 1500-watt Heatech
features four important safety devices:
automatic tip-over switch; thermal-sensing
switch; fuse protected circuitry; and a pres-
sure-reliel valve, Because it's safe design
makes it virtually impossible to create a
Mlame, Heatech is not required to carry the
UL fire-hazard warning sticker. Warm to
the touch, its surface temperature i up to
205°F lower than other types of heaters on
the market, making it very sale for use
around children and pets. At 9 |bs, and a
compact 16 "x10-1/4 "% 9-1/4", Heatech
reqitires only one square foot of Noor space,
Chase your chills away with one of the
safest, quickest portable heaters available
today. US.A. made Heatech 15 backed with
a Mfr's 2-yr. Itd. warranty. UL listed,
§129.95 #3790,

TRAVEL THE WORLD. TONIGHT.

he powerful Grundig Traveller 11 puis o

warld of information in your hand. Five
ghartwave hands plus AM/FM reception bring you
events from around the globe...newscasts from
England, soccer from Italy, music from South
Africa or weather from Down Under. Helpful
booklet tells vou how to tune in the world. Tuning
Indicator shows you when you have the clearest
reception. World time clock displays your home
and selected international time and switches easi-
Iy from 12 to 24 hour timekeeping. Wake to a
gradual alarm or to music. Telescopic antenna,
headphones for private listening and carrying
case. Compact for home, office or travel, Batteries
included. Mfr's 1 yr. ltd. warranty. $99.85 £3570,
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TAKE YOUR CONTACTS FOR A SPIN

Cnntﬁs,'t lenses—so convenient to wear,..s0 inconeentent to clean! The FDA found the risk of
ave damage to be significantly reduced by proper lens care. The Clensatron ™, developed
specifically to mintmize problems of lens care, is elinically proven to offer con-

tact lens wearers an alternative to the traditional, “finger-
rubbing” method which can easily scratch or tear lenses.

Revolving at a rate of 300 cycles per minute, it

tharoughly e

scruhs both sides of both lenses in just fuo minuies,

removing protein deposits and other contaminants that
may damage your eves. The New York Times recently
reported that extended-wear lenses should also be

= |

removed and cleaned on a daily basis in order to prevent " .
infection. Works with hard, soft and gas-permeable lenses S m

Compart enough for travel, the Clensatron uses two AA bat-

S MAEIEEre RLE0 Fol Bt teries,

) et = g =

g mpac ABS
plastic casing
*Uamy 2 A bty |
|} #.- ! -
g jomque mone -

peuees 300 cycinsmvm

AC adaptor ;'

included; UL listed.

Mir's 1-yr. Itd. warranty,

£50.85 #2680, Starter/travel kit (for oft lenses only) lots
vou start using your Clensatron immediately! Includes
| | Barnes-Hind solutions and water resistant bag to keep

yaour Clensatron and all solutions in place whether you're
travelling or at home, $19.95 #3200,

TO YOUR HEALTH
Dﬂiing back 800 years,

ancient Mandarins be-
lisved Chinese Exercise
Bolls induced well-being
and serenity of the spir-
it. Rotating the balls in
the palm of each hand,
stimulates fingers and
gcupuncture points,
improving the circulation
of vital energy throughout
the body, They emit a distant-
lv mysterious chime making them
effective in relaxation and meditation,
Sports enthusiasts, musicians, computer users
and health-conscious people everywhere consid-
er them great musele conditioners. Arthritis sul-
ferers can benelit from this gentle but
challenging exercise. These treasured mfts were
given to President and Mrs. Reagan while visit-
ing China, Beautifully handerafted, these 45
mm, polished chrome balls come in an exquisite
silk brocade box. One set for $20.85 #1702 -
two sets for $49.95 #1705,




THE LIFESTYLE RESOURCE"

New York City cab driver tipped us off about

the Wooden Bead Seat's “mystical " massaging
action, It enables you to sit for long periods of time
without discomlort or fatigue— whether you're at
a desk or in traffie, It works like modern-day acu-
pressure, gently mossoging your hack and legs,
stimulating tired muscles and improving circula.
tion. It creates a “zone of comfort™ between you
and the seat, allowing air to circulate so you stay
cool in summer and warm in winter, The Wooden
Bogd Seat hag health benefits, too. 1t's recom-
mended by chiropraciors because it supports the
lower back and helps improve posture. The smooth
lacquered wood beads are handstrung with flexi-
ble, heavy-duty nylon cord. Cur Wooden Bead Seat
will keep you comfortable all year long. $29.95
#2690. Share the comlort—two for $49.95 #2700

A GOOD NIGHT'S SLEEP TO GO

-

LIFESTYLE SPORT DIVER WATCH

Our Lifestyle Resouree digital-analog chrone-
meter swims with you (to 8 depth of 150
feet), calculates your speed, wakes you, and tells
you the day/date. Digital display converts to
24-hour timekeeping. Powered by a highly aceu-
rate quartz movement, Luminous analog hands
and hour markers. Stopwatch times to 1/100th
of a second. Rotating bezel tells you when the
parking meter meeds another quarter!
Adjustable [it. $49.95. Tellon-coated hlack-
matte anodized stainless steal #3610; stainless
steel and gold-plated #3620,

ou can't avoid noise pollution...but you can greatly

reduce it with the new Marsona™ Portable/Travel
Sound Conditioner. Smallar than most paperweights, it
does a big job of sound conditioning, masking every-
thing from the sporadic sounds of a snoring spouse to
| the steady roar of traffic, It puts the gentle patter of
rain or the soft rush of a waterfall on your night
table...or you can take it with you on your next business
trip or travels! Blocks out unwanted sounds from noisy
neighbors, televisions, sterecs and nearby airports.
Versatile and economical, it has 8 6° cord and uses reg-
wlar household current. Now, you can work or play in
peace,. and gef a good night's sleep! Compact and
lightweight, ideal for home or travel at 5-1/4 "x 4-1/8"x 2-1/4~, 1.2 Ibs. Travel case included. Mir's 1-
yr. Itd, warranty. UL listed. $99.95 #2830. International Travel Sound Conditioner equipped with

dual voltage capability for use with both foreign and domestic currents, $119.95 #4060,

5 OIS. OF GEOGRAPHY

hether you're boating, jogging, golfing, or just hanging
around having fun, you'll look great wearing the
World Jacket or the stately colors of the USA Jacket. These
eye-catching jackets are brilliantly colored, with accurate
up-to-date map graphics. Lighter, warmer and more com-
fortable than nylon, these all-season jackets fold to fit easily
into your bag or backpack. Made from DuPont TYVEK -a
MOT-WOVET, pAper- Ihm manmade material that's wind water
: and stain-resistant. Black

knit ribbing at the neck,
culls and waist for comfort
and fit plus two roomy
pockets, Machine wash/air
dry. Unisex sizes: M, L, XL,
XXL. Please specily size
when ordering. $49.95

he Air Belt is designed to help vou relieve

and prevent back pain without restricting
your movemenis. You can enjoy some activities
that were once off-limits because of lower back
pain. Simply squeeze the removahle aspirator
bulb to inflate belt for vour individualized lumbar
support. A unique system of air chambers gently
applies pressure to help relax your muscles and
encourage proper alignment of your lower hack.
The contoured shape i comfortable and Mexible
to allow you a full range of movement. You can
walk, run, garden, play tennis, ski or just sit for
hours in comfort, Made of soft, breathable materi-
al to keep vou eool and dry. Adjustable, hand-
washable. Consult vour doctor before using your
Air Belt. $58.95 Medium (29°-357) #3590, Large

(World Map Jacket | \Wrld #3740, USA #3750, PE.SA. Jacket (36"-41") #3600 or Extra Large (42°-50°) #3605,
THE LIFESTYLE RESOURCE® FOR FASTEST SERVICE 24 HRS. A DAY BOO'B?a 5200
| _=DEPT. PMCPO1; 921 EASTWIND DR. SUITE 114: WESTERVILLE, OH 43081
SEND T (PLEASE PRINT) ITEM NO. | OTY DESCRIFTION ITEM PRICE TﬂTN. PRICE
ADDRESS
cImy STATE kil
CHECK DR MONEY DRDER WASTERCARD WigA AMEX SIGNATURE
‘ ALCT # EXP DATE Shipping Charge cavers UPS, handiing and insurance tor gusranteed delivery. | SUB TOTAL
- Federal Express delivery avalabis lor an acditons! $7.50 per orser. SHIPPING
OKDER WITH CONFIDENCE U foss_sser  wwoi gus.gum | LT
® Most arders ship within 48 hours of receipt ook e S o B e L
® Credit Cord orders billed only npon shiprent §7T0.01 1o $100. _S11.65  Owver $250 .. 521 95 oAl
L Nﬂ J"IR.II :m-;fﬂl'p' refurn p]‘flll.f{'g‘:'_. Conaddaii ressderls we comnidl sscepl fiad orderi, filoass col 15614)794 2662
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vidual antilock systems have specific
bleeding sequences. Some systems
require a pressure brake bleeder.
Others can be bled using the system's
own hydraulic pump and accumulator
to supply the pressure.

Some systems have bleeder screws
at the hydraulie control unit which are
part of the bleeding sequence. Bleed-
ing the hydraulic control unit often
entails disconnecting the electrical
connector at the control unit.

Before attempting to bleed the
brakes of vour antilock system, check
your car’s factory service manual for
the exact procedure.

When the ABS is activated, the
pulsing of the valves in the hydraulic
control unit may or may not be felt
through the brake pedal, depending
on the system. However, if the brake
rotors or drums are warped or out of
round, yvou will also feel a pulsing in
the brake pedal. You'll feel the ABS-
induced pulsing only when the system
is activated by your overpowering the
available traction and hitting the ped-
al hard enough to skid at least one
wheel, You'll feel warped rotors full-
time whenever you're on the brakes,

To ascertain that the rotors are in
good condition, check their thickness
in at least four locations around the
circumference using a micrometer.
Check the factory service manual for
allowed tolerances. Also check the
runout of the disc, using a dial indica-
tor. An out-of-round, warped or oth-
erwise defective rotor should be ma-
chined back to specifications or
replaced.

Also inspect all the calipers for
signs of rust, corrosion, bent slide
pins and other damage. Verify that
the pad lining is wearing evenly on
both pads on each disc—uneven wear
indicates a sticking caliper.

Switch!

If there is no hydraulic problem, but
the dashboard warning lights indicate
something is wrong, check the mun-
dane wiring before even inspecting
the ABS components,

Make sure that the brake lights
come on when yvou step on the brake
pedal. If not, cheek the brake light
switch. If they do turn on, check the
switch for the parking brake warning
light next.

Use a 12V test light and, with the
ignition on, probe both sides of the
suspect switch. The test light should
show current on one side of the
switeh. With the brake pedal fully de-

ressed or the parking brake lever
ully engaged, there should be cur-

Tighten a loose wheel sensor to be sure It's
the proper distance from the ring.

rent to the other side of the switch as
well. If not, check the adjustment of
the switch—possibly its contaet
plunger or tab needs to be adjusted.
Check the wiring connections and cir-
cuit for the suspect switch, looking for
an open connection or broken or
chafed wire.

If the switches prove to be working
properly, the problem is likely to be in
the antilock system.

Don’t overlook the obvious
Despite the sealed electronic and
computerized nature of the antilock
system, you can still make simple me-
chanical checks to the system’s com-
ponents to find the problem.

First ascertain that the system's
various relays and circuit breakers
are in place and working. Check that
the relays are tight and there is no
corrosion on any of the terminals, You
ean use a volt/ohmmeter to check the
operation of the individual relays, fol-
lowing the diagnostic procedure and
specifications listed in the factory
shop manual. If you are satisfied that
the relays, fuses and eircuit breakers

The ABS control unit may be under the seat,
In the trurk, under the dash or hood.

are working properly, inspect the
sensors at the brakes.

Check the sensor at each wheel.
The sensors are not serviceable if
they are defective. However, inspect
the wiring to each sensor for cuts and
chafes. The signal-carrying wire is
tyvpically covered in a thick protective
sheath. Carefully inspect the sheath-
ing for tears, slices or other signs of
damage.

MNext, check to be sure that the sen-
soritself is securely in place. Road de-
bris and stones could have dislodged
or broken the sensor. Also be sure
that the sensor's mounting bolt is
snug. Be sure that the sensor head is
squarely in position to read the wheel-
speed ring on the hub.

Then, inspect the sensor ring itself.
On some systems the ring is under a
protective cover, on others it's ex-
posed. In some systems it's inside the
brake drum housing, on others it is
vigible and accessible behind the ro-
tor. In some 2-wheel ABS applica-
tions, the sensor and speed rings are
inside the differential case. Carefully
check the ring for broken or missing
teeth. Be certain that there are no
pebbles or other pieces of debris
wedged into the teeth of the ring or
between the ring and the sensor head.
Lastly, be sure that the ring is tight in
place on the hub and that it spins with
the hub.

Next, check the wiring at the elec-
tronie control unit and at the hydrau-
lie control unit.

The electronic control unit is a
sealed box, mounted typically under a
passenger seat, in the trunk or on a
shock tower under the hood. Be sure
that the control unit's wiring connec-
tor is solidly connected. Try tugging
on the connector and its wiring loom.
Also be sure that the control unit it-
self does not move while you tug at
its wiring. Tighten the unit’s

"4 mounting bolts if they're loose.

/' The hydraulic control unit is located
in the engine compartment, either

7 at the brake master cylinder or re-

motely. Check the wiring connector
for looseness and corrosion, Also in-
spect all the wires in the eontrol unit's
loom. There should be no looseness in
the connection, and the wires should
be in perfect condition.

If everything checks out, but the
warning lights are still on, you must
defer to the antilock system’s self-
diagnostic eapabilities. Since this of-
ten requires a dedicated tester and al-
ways requires a trouble-code chart,
it's also time to defer to the dealer-
ship’s mechanic. ™
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NEW PRODUCTS

IMPROVE
YOUR CAR

Chips Ahoy

History continues to prove that as so-
phisticated as ears may be, hot-rod-
ders will always find a way of improv-
ing them. This latest improvement is
called PROMPAQ, and it allows own-
ers of many vehicles to alter the com-
puter program of their engine and

driving, The unit we-
cepts four different
chips—{rom vour

many high-perform-
ance aftermarket
chips that are avail-
able. A simple
switch on the dash-
mounted control
unit lets you acti-
vate the chip vou de-
eide is most appro-
priate for the conditions, and a key
lock prevents anyone else from tam-
pering with the unit. There's alsoa
special security chip available, Prices
range from $219 to $279, depending
on your car, plus another $39 to $49
for the security chip. From Adaptive
Technologies, (B00) 677-66T2.

transmigsion while |

| spills before they hit the floor. The

stocker to any of the |

Garage Diaper

Try as you might, it's nearly impossi-
ble to keep the garage floor under
yvour car spotless. Somehow, even if
you don't work on your ear, there are
always a few drops polka-dotting the
floor. An improvement over dumping
sand or erushed clay on the little pud-
dles and stains is a mat, like this Ga-
rage Diaper, which catches drips and

Garage Diaper is a thick absorbent
pad that wicks up liquids and holds
them. Stepping on the mat won't

| leave a stain on the floor or oil on your
shoes. The mats cost $19.95 each and
should last about six months with nor-
mal usage. Available from Billie, Inc.,
(703) 978-3109.

Portable
r Compressor

A flat tire is bad enough. A flat spare
is more than most mortals should
have to bear. However, with a porta-
ble air compressor, you can inflate
any tire anywhere. Campbell Haus-
feld has a portable that runs on its own
internal battery pack. The compres-
sor weighs 11 pounds, 20 it's trans-
portable and delivers more pressure
than any tire could need,

The power pack recharges either
via household current in 8 to 10 hours,
or through vour car's cigarette lighter
receptacle in 3 hours (when the en-
gine's running). Included are nozzles
for inflating pool toys or beach balls.
The Cordless Air Compressoris avail-
able for about $50, from Campbell
Hausfeld, (800) G34-4793,

No-Mess Filter Change
Frequent engine oil and filter changes
are good. Properly disposing of the
old oil and filter is even better. Unfor-
tunately, it's difficult to avoid spilling
dirty oil. Enter Clean Catch oil filter
cups. These lightweight polypropyl-
ene cups fit over the filter—even fil-
ters mounted in cramped, hard-to-
reach spots—to catch the oil as you
loosen the filter. A separate lid keeps
the oil and filter in the cup until you
ean drain the filter into the rest of
your waste oil for the recycler. In
three different sizes, it costs $5.95
from Clean Cateh, (908) 360-2525,

Running Boards

Ford Explorers are terrific sport/util-
ities, But, like every other vehicle out
there, they're not perfect. One thing
that brings them closer to perfection
iz a set of running boards, like these fi-
berglass ones from Flbometlrs

The plastic hoards fol-
low nicely and comple-
ment the lines of the
truck, and make get-
ting in and out of the
rig just that much
easier. They look pret-
ty good, too. The run-
ning boards come with
all the necessary mounting
hardware and brackets, Being

plastic, they'll never rust. You should
have them up and ready in well under
an hour. In primer, or painted black
or tan, the running boards cost $499,
from Fibernetics Molded Products,
(213) 639-9870.
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COMPUTERS

GOOEY SOFTWARE

BY RON SCIBILIA

Py hfasa s

Filt - plams ‘Whedew | irip

® In the ongoing elash be-

tween computers and com- B2
puter users, the so-called =
“graphical user interface” (or
GUI—pronounced gooey)
has been a sort of peacemak-
er between man and ma-
chine.

While traditional comput-
er interfaces—the means by
which you give commands to
the computer—rely on
words (or sometimes eryptie
abbreviations) entered by
keyhoard, the GUI trans-
forms the computer into a
kind of pieture box where us-
ers point, using some kind of device,
at on-screen images to tell the com-
puter what they want done.

Highly sophisticated from a techni-
cal point of view, GUIs depend on the
primitive for their appeal: our joy in
seeing and making pictures, the close
link between hand and eye. The result
is a way of communicating with a com-
puter that many users seem to find
easier and more productive,

GUIs aren’t new, Xerox was play-
ing with GUIs at its Palo Alto, Cali-
fornia, facility back in the "T0s. But it
took the arrival of Apple Computer’s
Macintosh in 1984 to first popularize
the idea of a “graphical” personal com-
puter. Other suppliers, with varying
success, attempted to bring the

hical approach to different com-
puting platforms,

While the first two releases of Win-
dows managed to win over a portion of

ersonal-computer users, it was the
acintosh, designed from the outset
as a “picture” computer, that re-
mained the unchallenged system of
choice for the graphically minded.
Until now.

What's threatening the Mac's pre-
vious dominance is Microsoft's Win-
dows 3.0 (3149, upgrades $50). Micro-
goft touts Windows 3.0 as the fastest-
selling software program in history.
One-year results should see well-over
4 million copies of Windows 3.0 in us-
er's hands, a sizable chunk of thoze
coming from computer suppliers bun-
dling the hot software free with their
machines to encourage sales, Im-
pressed by the program’s perform-
ance and its enthusiastic reception

i wees. Ay aanes

suite of basic Windows appli-
cations. The latler now in-
cludes a macro recorder, a
truly usable telecommunica-
tions program and an up-
graded paint program.
Perhaps the single most
significant plus, though, is
indows 3.0's ability to
break DOS's fabled and long-
frustrating “640K barrier."”
On '"286- and "386-powered

from both trade and the public, virtu-
ally every major software supplier
has announced intentions to back
Windows 3.0 with applications soft-
ware expressly EI‘"rlﬂ'E'l‘f to take advan-
tage of Windows 3.0's capabilities,
and that even includes such previous
Windows hold-outs as Microsoft arch-
rivals Lotus Development and Word-
Perfect.

Why all the shouting? For one
thing, Windows 3.0 finally brings
much of, though still not all, the kind
of graphical power and convenience
long offered by Apple's Macintosh to
the vastly larger DOS/IBM-compati-
ble world. It does this at, arguably, a
much lower cost for an
equivalently powered
syvstem (though Apple
wisely counter-attacked
last fall with three new
lower-cost Macs).

While Microsoft did
develop two earlier ver-
sions, Windows 3.0 of-
fers a considerably re-
fined package. What's
new with Windows 3.0 is
a much-improved inter-

PCs, Windows 3.0 can draw
on as much memory as a com-
puter has—up to 16 mega-
bytes—when running Win-
dows 3.0-compliant applica-
tions. The payoff is much larger, more
powerful applications without de-
grading performance.

Already the DOS world is seeing
applications that make earlier charac-
ter-based D(}3 applications look an-
tique and compete favorably with the
best Macintosh programs.

Is Windows 3.0 something every
DOS-user should have? Not necessar-
ily. Some people, whose eomputing
needs may be limited, may find their
tasks made more complicated by
graphical displays, icons and overlap-
ping windows. Others may find the
tradeoff in execution speed exacted
by the graphical approach, with its

L e e L
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face that's not only far
prettier to look at with
its larger color palette
and 3D effects, but a lot
easier to use; a simpli-

fied and “smarter' in- Windows 3.0 [top] is hot, but Geo\Worlks is a contender.

stallation (and system

modification) program that is much
more flexible than Windows' previous
setup procedure; eagier manipulation
and management of files—again
mouse-controlled; and an enhanced

demands on processing power and
hardware “overhead,” unacceptable.
Windows 3.0 works best inside a
fast, multi-meg "286 or, even better, a
'A86 with two, three, four or even
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more megabytes of memory, Those
more powerful machines are certainly
destined to be common computing
coin a year or two from now, even for
beginners. But today, Windows 3.0,
for all its capability, is still a power
user rather than a populist solution.

But what about those millions of XT
and plain-jane AT owners who crave
the charms of the graphical interface?
Well, rest easy, there may yet bea
way to taste computing's future,
thanks to a small software supplier in
Berkeley, California,

GeoWorks, which has previously
staked its fortunes in the Commodore
and Apple markets, has come up with
an entirely new graphical operating
environment—dubbed PC/GEOS
—for the less-endowed DOS erowd.
For $195, vyou get not only the
PC/GEOS operating system but, as
with Microsoft's Windows, a suite
of integrated applications called
GeoWorks Ensemble. Some of the
programs are basic stuff, some sur-
prieingly sophisticated.

In the package are several small
but useful programs intended for the
casual computer user. These include a
simple address book, notepad, day
planner, calculator, banner-maker
and a Solitaire game.,

The full-blown applications consist
of GeoWrite, a word processor; Geo-
Draw, a drawing program; GeoDex
and GeoPlanner, more powerful ver-
sions of the address book and calen-
dar; and GeoComm, a telecommunica-
tions program. GeoManager oversees
operations and manages file opera-
tions with a mouse.

One of GeoWorks Ensemble's key
strengths is its built-in font generator
and manager that puts an exact repli-
ca of what's on the screen out to your
printer. And the program comes
stocked with a generous range of
built-in scalable fonts—something
that's not yet standard-issue even in
Microsoft's Windows.

What does this otherwise impres-
sive package lack? Neither a spread-
sheet nor a database program are in-
cluded in the software suite, and
GeoWrite, though versatile, won't
satisfy demanding text-editing re-
quirements with its inability, for ex-
ample, to reformat an entire file at
once. Surprisingly, given its graphi-
cal orientation, the program also
omits a PostScript printer driver.

The main challenge for GeoWorks
will be, as with all new computing en-
vironments, to convinee software de-
velopers to write applications that
take advantage of its strengths. Giv-
en a few key converts, PC/GEOS
might well give Microsoft Windows
some healthy competition at the econ-
omy end of the market. ™

When did you dacever Jack Daniels Whizkey ! 1 you recall we'd spprecale your dropping us a line

All of us ar Jack Daniel’s hope your

Christmas will be one of the
best in memory. And, if there
are gifts of our "Tennessee
Whiskey under the tree,
we hope one of them will
have your name on it.

SMOOTH SIPPIN’
TENNESSEE WHISKEY

Tennesses Whashey = 40-43% alcohol by wleme (B0-86 prool) = Distilied and Botlied by
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ANMERICANS STORM PARIS

BY ABE DANE, Science/Technology Editor

® 1991 was an unusually good vear to
be an American in Paris. The 38th
biennial Paris Air Show, granddaddy
of all aerospace trade conventions,
came hard on the heels of Operation
Desert Storm. As a result, every
American exhibitor, whether they

made fighter jets or airliner uphol-
stery, enjoyed a boost in prestige.
Backing up the 140 .S, companies
that eame to show off their wares was
a sprawling outdoor display of practi-
cally every American aireraft that
fl:lught. in the Persian Gulf. That in-

cluded the show's biggest attraction
—the F-117A, or “Le Stealth.” In its
first air-show apgearante outside the
United States, the odd black aireraft
was mobbed, and its pilot and ground
crew overwhelmed with questions
and requests for autographs.

Among the aireraft sharing the
limelight was an F-15E from Seymour
Johnson Air Foree Base in Goldsboro,
North Carolina. Tech. Sgt. Chris For-
cum had been with the plane in Saudi
Arabia, where there had been “noth-
ing but tents and a strip of runway."”
He seemed to be enjoying the change
of scenery, although he pointed out,
“Paris is a little expensive for folks
like me."

The American military presence
served a more serious purpose than
providing R&R for a few worthy =ol-
diers. While best known for its spec-
tacular flying displays and staggering
variety of aircraft, tﬂe Pariz Air Show
is first and foremost a place to do busi-
ness. The Department of Defense was
there at the request of the Depart-
ment of Commerce, making sure no
potential customer missed out on the

connection between the skills of the
American aerospace industry and the
vietory over Iraq.

While still relatively new to the
world of international trade, the Rus-
sians, too, are trying to translate mili-
tary strength into commercial sue-
cess. What they lack in marketing
savvy, they make up for in a continu-
ing stream of innovative aireraft, an
outgrowth of years of Cold War re-
search. Although nothing could
match the show-stopping string of air-
craft debuts they pulled off in '89,
there were more than a few surprises
at this vear's event.,

Among the most striking was Ber-
iev Design Bureau's A-40 Albatross,
This hizarre looking craft, by far the
largest amphibian currently flying
and the anly jet, holds practically ev-
ery record in its class—by default.
Roughly the size of a Boeing 727, the
A-40 was originally designed for anti-
submarine warfare, but now is being
touted for its potential in search-and-
rescue missions.

According to Viktor M. Kobzev,
deputy uhie%{lesi gner at Beriev, the
most difficult part of building the A-40
was developing the proper shape for
the underside of the fuselage. “The
hydrodynamics took us most of the
development time," Kobzev told me.
“These hydrodynamies permit us to
operate in a very stable manner over

cluded “Le Stealth™ [above | and the Russian
Albatross amphibian [left).

the whole range from takeoff to land-
ing.” Capable of operating in seas up
to 6 ft., the Albatross places its two
26,500-pound-thrust Soloviev turbo-
fans above and well aft of the wing to
protect them from water.

Inorder toincrease the marketabil-
ity of its amphibian expertise, Beriev
is now developing a downsized model
called the BE-200, which they hope
will find use in roles ranging from pas-
senger carrying to forest-fire water
bombing. Kobzev also said that tech-
nical proposals for gargantuan sea
birds ranging up to nearly 2 million
pounds were in the works. Even maore
intriguing was his veiled mention of
a TO-passenger, surface-skimming
wing-in-ground-effect transport.
Western experts have long speculat-
ed that the Soviets were developing

AVIATION WEEK PHOTD

of Russia’s supersonic VISTOL fighter,
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such vehicles for military use.

The Russians were also responsible
for one of the more impressive flying
digplays of the show—put on by the
mighty MiG-31. Designed in the early
"T0s to block incursions by America’s
superfast SR-71 spyplanes, the high-
speed, long-range interceptor proved
itself to be an absolute thunderous
beast of a performer. With nearly
70,000 pounds of total thrust pumped
out by its two Tumansky turbofans, it
is far more powerful than any Ameri-
can fighter. One American described
it as the equivalent of “two F-14s
welded together.” Its mission is long-
range combat, rather than close-in
dogfighting, and as a result consider-
able effort was focused on the devel-
opment of its radar. Removal of the

iG's nose cone at the show revealed
this to be a large, electronically
steered phased-array type, much to
the surprise of western observers. No
western aircraft maker has yet incor-
porated such an advanced design into
a production fighter.

Of course, the hometown favorites
in the air displays were the French
Mirage and Rafale fighters, Although
based on an aging design, the Mi-
rages, particularly the new 2000-5
version, put on the most aggressive
aerobatic displays of the show. The
much-heralded Rafale CO1 prepro-
duction prototype (see Tech Update,
page 17, April '91) took a day off from
its flight testing to show the world the
latest in French fighter fashions. Al-
though its rakishly sculpted fuselage
and canard control surfaces look dis-
tinetly state-of-the-art, the demon-
stration was brief and relatively
tame. No doubt, manufacturer Das-

sault was loath to risk its one-of-a-
kind prototype.

Back on the ground, countless fasci-
nating odds and ends crammed the ex-
hibit halls. The Soviet pavilion fea-
tured an unlabeled wind-tunnel model
that was eventually announced to be
the world's only V/STOL fighter ca-
pable of supersonic flight, The Yak-
141 is now undergoing tests in the So-
viet Union, and is said to combine the
vertical takeoff abilities of the Harri-
er with flying performance compara-
ble to the MiG-29,

Even in the afterglow of Desert
Storm, civilian aireraft earned their

Slick new Guifstream/Sukhol business jet was shown in American and Soviet pavilions.

share of attention. One of the few
American aircraft in the flying dis-
plays was the Swearingen SJ30, the
world’s smallest business jet. While
the sexy little 6-passenger craft looks
like a seale model next to its competi-
tors, its 445-knot eruising speed and
comparatively low cost could make it
a hit with thrifty executives,

On the opposite end of the buginess
jet spectrum, the unlikely collabora-
tion between the Russian Sukhoi
Design Burean and America's Gulf-
stream Aerospace continues to work
toward its goal of a supersonic busi-
ness jet (see Tech Update, page 13,
Feb, "#0). Significant evolution was
evident in a sleek, twin-engine config-
uration shown in mockups displayed
in both the Soviet and American pa-
vilions. Basic wind-tunnel testing is
said to be complete for the Mach-2 air-
eraft, which is expected to make its
first flight in 1994.

As we go to press, the Gulfstream/
Sukhoi venture remains on track, de-
spite the August coup attempt in Mos-
cow. And it remains what one can only
hope will be the first of many joint
ventures pooling the talents of East
and West. ™
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SCIENCE

PINATUBO'S TOLL

BY ABE DANE, Science/Technology Editor

@ Sometimes nature appears to be its
own worst enemy. TH.EE for example
the explosion of Mt. Pinatubao in the
Philippines last summer. The blast,
which has been equated with 2000 to
3000 Hiroshima bombs, blew millions
of tong of sulfur dioxide, dust, debris
and ash miles into the atmosphere.
And much of what went up won't
come down for three or four years. All
the burning oilwells in Kuwait don't
hold a candle to it in terms of environ-
mental impact.

Paradoxically, most scientists
agree that Pinatubo will temporarily
reverse one of the most serious conse-
quences of man-made pollution. Glob-

al warming, the gradual change in cli-
mate brought about by man's release
of carbon dioxide and other heat-trap-
ing gases into the atmosphere, will
counteracted for as long as Pinatu-
ba's plume remains aloft. In fact, over
the next four vears or so, we're likely
to experience a barely noticeable
global cooling. For this brief period,
scientists believe that Earth’s clima-
tological clock will be set back to
sometime during the 1950s.

That’s great news for winter sports
fans, but overall the blessing is pretty
mixed. Ozone depletion, which allows
cancer-causing ultraviolet radiation
to reach the Earth's surface, is likely

to be accelerated. On the other hand,
Pinatubo will give scientists an unpar-
alleled chance to study the effects of
sudden changes in the atmosphere.

Sudden i

Pinatubo was one of the most violent
voleanic events of the century. After
lying dormant for more than 600
years, it let loose with a load of debris
that is estimated to be two to three
times that from Mexico's El Chichon
eruption in 1982. El Chichon, the big-
gest eruption in 50 years, blew out at
least 6 million tons of dust and gas.

Pinatubo’s immediate effects were
devastating. Philippine skies dark-
ened and ash rained down so heavily
that hundreds of people were killed in
building collapses. Drivers couldn't
see without their windshield wipers,
and jet aircraft lost their engines
when they ingested clouds of abrasive
dust.

More telling from an environmental
point of view, the blast injected 15 to
20 megatons of sulfur-dioxide gas into
the stratosphere, more than 14 miles
above the Earth. Mixed with oxygen
and water from the air, the gas solidi-
fied into about 30 to 40 megatons of
sulfuric-acid particles. Measuring
less than a micron across, these parti-
cles are so tiny that they will stay aloft
for three to four years. Within 21
days, high-speed stratospheric winds
had spread a thin layer of the reflec-
tive particles into a ring running clear
around the equator.

For now, the effects of the cloud are
barely observable, Where the dust is
thickest, sunsets are already more

o
y
:

Satellite show aerosol thickness be-
fore Pinatubo [top) and after [bottom).
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colorful than usual, and during the
day, the sky is just noticeably more
hazy. Aecording to Dr. Larry Stowe,
an atmospheric scientist with the Na-
tional Oceanie and Atmospheric Ad-
ministration (NOAA), the cloud con-
tinues to spread out from the tropics,
reaching from about 30° north latitude
down toabout 50° south latitude at the
time this is written.

Under a cloud

The most serious long-term effect of
the cloud is likely to be increased de-
struetion of the ozone layer, The aero-
sol particles in Pinatubo's cloud cause
the chlorine from man-made chloro-
fluorocarbons to become more reac-
tive. Within the cloud from El Chi-
chon’s eruption, Ozone was depleted
by 10% to 15%.

Stowe and his colleagues have
tracked cloud spread with the Ad-
vanced Very High Resolution Radi-
ometer, carried iﬁ)ﬂﬂ.rd the NOAA-11
weather satellite. Using satellite
measurements of the amount of sun-
light bouneing back from the Earth,
Stowe’s group can determine the
thickness of atmospheric aerosols at
points all over the globe. Where the
reflectance is greatest, the cloud is
thickest (see graphic on page 102).

According to Stowe, the cloud will
have two basic effects on climate. At
the Earth's surface, temperatures
will be slightly cooler, becanse 2% to
3% of the Sun's energy will be blocked
out. In the stratosphere, the aerosaols
will absorb a small amount of infrared
radiation, actually raising tempera-
tures a few depﬂﬁeﬁ

Predicting the severity of the cool-
ing effect can be done simply by
extrapolating from the effects of El
Chichon’s smaller cloud. EI Chichon
spewed out about 7 megatons of sul-
fur-dioxide , gas, and temperatures
dropped by /., to %, of a degree Cen-
tigrade. Doubling that to account for
Pinatubo's 156 to 20 megatons results
in a predicted drop of about 17 F. The
cooling should reach its peak two to
three years from now. Four years
from now, the long-term global-
warming trend is expected to resume.

Complex computer climate models
have been used to verify the cooling
prediction, a fact that leads to one of
the most scientifically important find-
ingz likely to come out of the Pinatuba
explosion. These models are the same
ones on which predictions of long-
term global warming from the n-
house effect are based. How well they
predict Pinatubo's effects over the
next four years or so will give a good
indication of how accurately they
forecast our long-term dmmtalo-glcal
future.
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IMPORTANT SAFETY WARNING
TO OWNERS OF RUGER P-85 9MM PISTOLS

We have recently leamed of a broken firing pin in a PR3 automatic pisool
which caused the pistol to fire as a resule of decocking. This is the first report
of this nature in over 200,000 pistols delivered to customers since 1987 No
injury occurred beeause the shooter kept the pistol pointed in a safe direction
during decocking.

Nevertheless, we regard this incident as important because it reveals a potennal
danger which we are prepared o eliminate in all P85 piswols now in use. This mod-
ification 1s very simple and does not alter the handling or appearance of this pastal,
but it must be installed at the factory.

Accordingly, we urgently requese thae all owners of PES pistols contact us imme-
diately o obrain any furcher informacion they may desire, and to arrange for return
of their PR3 pistols to the factory for modification. Please contact us an

STURM, RUGER & CO., INC.
Dept. S, Ruger Road
Prescotr, AX B6301

Or call us for PES inguiries aefy at: 1-800-424- 1886, Please have vour pistol serial
number available when contacring us.

We will schedule vour gun for factory installanion of o new safery/decock system
free of charge, It will prevent this tvpe of accidental firing even in the rare event of
firing pin breakage,

This free safery madification applies swfy to pistols rollmarked “P85" on the
slide. Pistols which are rollmarked “ MEI™ will have these modifications as part
of their original manufacture, and are not subject to this modification,

We are also taking this opportunity to remind shooters of the most common and
basic fircarms safetv rule:

ALWAYS KEEP THE PISTOL POINTED
IN A SAFE DIRECTION!

This is particularly importint when loading, unloading, or decocking any pistol.
Entire coustenms € 19940 by Sturm, Ruger & Company
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ELECTRONICS

A BERLIN AFFAIR

BY FRANK VIZARD, Electronics Editor

@ Call it “Fifties Future.” The pic-
ture above is one vision of the living
room of the future, This room was
part of a Philips exhibit at Funkaus-
stellung, the giant electronies show
held every two years in Berlin,

In addition to the wild color
gcheme, the living room is remarkahle
because of the featured television and
stereo system. The television, ]pan of
a somewhat traditional console, is a
wide-sereen model with a 16:9 aspect
ratio rather than the currently used
4:3 aspect ratio.

The stereo, with speakers mounted
in each end of the wood cabinet, is
very compact, but still offers 150
watts of power and has all the fea-
tures associated with today's larger
systems. Deep bass is supplied by a
subwoofer installed just to tl:e right of
the electronics.

Televisions with wider screens
were the darlings of Funkausstel-
lung. Nearly every major European
television maker had 16:9 models on
display. When first conceived, 16:9
TVs were to be the size that would
introduce high-definition television
(HDTV) to the world. Now it appears
16:9 models will be introduced in the
United States even before an HDTV
technieal standard is adopted. If any
of the behind-the-scenes trade talk is
accurate, Thomson may introduce a
16:9 model in the United States next
yvear under its RCA brand. Making

the jump to wide screen and HDTV in
one shot is being seen as too costly for
both consumers and broadeasters. A
more gradual approach is now being
contemplated.

Funkausstellung, which attracts
more than a half-million visitors to 25
exhibit halls the size of aireraft han-
gars, was mainly a video showease.
Making the biggest splash in all areas,
though, was lggilips, which took over
an entire hall. In addition to 16:9 tele-
vigions, Philips, whose gear is sold
primarily under the Magnavox name
in the United States, showed:
® Working prototypes of Digital
Compact Cagsette (DCC) audio gear,
Due here next year, these machines
can be connected to televisions so
gong lyrics and other text contained
on the tape can be displayed. You'll
also be able to add text yourself.
® A videocassette recorder that can
record either 16:9 or 4:3 images auto-
matically.
® A 15-in. cube-shaped television
called The Prophesy. Its smooth,
black, perfectly proportioned
look is enhanced by a built-in
lamp that surrounds the TV ina
soft glow. It's the perfect TV for
funs of television evangelists.

@ A portable compact dise player with
a cordless headphone. Music is trans-
mitted between the CD player and
the headphones using FM radio
waves. The cordless headphone oper-

ates on rechargeable batteries.

Another video innovation comes
courtesy of BASF, the German tape
manufacturer. New videocassettes
from BASF will feature a sliding col-
ored plastic tab that protects record-
ed material. When the tabis slid back,
the tape cannot be accidentally
erazed. When the tab is visible, the
videocassette can be used for a new
recording. The company plans to
include this tab on all but its standard-
grade videotapes.

Radio fans should be intrigued by a
new shortwave receiver from Grun-
dig. Called the Satellite T00, this mod-
el features interchangeable ICs so
that a 3-chip arrangement can store as
many as 2048 frequencies and station
names in memory. Keeping track of
radio stations around the world be-
comes much easier since an individual
IC could be matehed to broadeasts at
certain times of day. Grundig is dis-
tributed in the United States by Lex-
tronix, Ine., of Redwood, California.

Not every innovator at Funkaus-
stellung is distributed in the United
States, however. One noteworthy in-
novation, called the TV Mouse, comes
from Nokia, a name virtually un-
known in the U.5.

MNokia's TV Mouse is a remote con-
trol that operates very much like a
magic wand. TV Mouse uses natural
wrist movements to control the fune-
tions of a TV or VCR. Unlike a com-
puter mouse control, the Nokia re-

Slide the colored tab back on a BASF tape to
prevent accidental erasures.
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Nokia's remote control uses wrist motion to
issue commanda.

mote doesn’t have to be moved across
a flat surface.

Let's say you want to control the
volume on the TV. After choosing the
appropriate menu with a button, all
you have to do is rotate the remote to
the right to make the volume louder
or turn the remote to the left to make
it lower.,

Making the remote work is a tiny
ball housed in a thimble-size box with-
in the remote. As the ball moves, it
awitches between differently modu-
lated beams of infrared light that re-
lay your commands. TV Mouse can
also work with just the buttons.

Allthese innovations can be seen by
everyone since Funkausstellung is
open to the trade and public alike. The
festive atmosphere surrounding the
Berlin show may soon be duplicated in
the United States. The Chicago Con-
sumer Electronics Show will open its
doors to the public on May 30 and 31
for the first time. Like Funkausstel-
lung, CES hopes to be an unrivaled
technological experience. ™

Store frequencies on Interchangeable ICs
with Grundig's new shortwave radio,
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OUTDOORS

THE PROBLEM

BY JOE SKORUPA, Boating/Outdoors Editor

@ Itonly took 56 years to kill t.he Culn—
rado River. Since the building of the
Hoover Dam near Las Vegas in 1835,
the 1450-mile Colorado has been
strangled by scores of aqueducts, tun-
nels, pumping stations, canals, diver-
sion dams, reservoirs and hydroelec-
tric plants.

Today, the once-wild Colorado is
the most legislated, litigated and con-
trolled river in the world.

I've been on, across, in, above and
under the Colorado in a dozen pldf:E‘-j
in the seven states that comprise its
244,000-5q.-mile drainage system.
One place I've never been is 50 miles
south of the U.S. border in Mexico's
Baja, California. 1t's not a sight 1'd
care to see. Here, at the river's delta,
the Colorado vanishes before it
reaches its outlet to the sea. All 15
million acre-feet of its water are di-
verted and used up.

To the millions of boaters and fish-
ermen who use Lake Mead and Lake
Powell, it probably seems difficult to
comprehend that the Colorado River
is in trouble. But the truth is that half
ofits native fizh are on the verge of ex-

'I-I'.i Ve’ BEN
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tinﬂi.ﬂ]‘l., Lake Powell is silting up like
adelts, and the Grand Canyon's spee-
tacular rock formations are threat-
ened by wildly fluctuating releases
from the hydroelectric plant at the
Glen Canyon Dam.

For these reasons and others, the
Colorado was recently designated the
most endangered river in the United
States by the conservation group
American Rivers. This watchdog
group compiles an annual roster of
endangered waterways and tries to
raise public awareness of impending
riparian doom. Here are the 10
threatened rivers that comprize the
group’s most recent list:

1. Colorado River, in Arizona.

2, Alsek and Tatshenshini rivers, in
Alaska and Canada.

3. American River, in California.

4. Penobscot River, in Maine,

5. Susquehanna River, in Pennsyl-
vania,

6. Upper Mississippi River, in Minne-
sota, Wisconsin, lowa and [llinois.

7. Columbia and Snake rivers, in Ida-
ha, Oregon and Washington.

8. Gunnison River, in Colorado.

=N
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9. Passaic River, in New Jersey,
10. New River, in North Carolina.

Correcting past mistakes
The modern era of conservation and
environmental awareness is not the
best of times for the U.5. Bureau of
Reclamation or the U.S. Army Corps
of Engineers. In fact, the future of
these agencies probably hinges on
their efforts to undo environmental
damage caused by earlier projecis,

In case you're not familiar with the
Bureau of Reclamation, which was
formed in 1902 by public and private
interests concerned with watering
the arid West, this is the agency re-
sponsible for building and operating
such massive dams as the Hoover, the
Glen Canyon and the Grand Coolee,
Onee hailed as glorious achievements,
these concrete monsters have become
increasingly controversial.

Most Americans think of the Grand
Canyon as the crown jewel of the Na-
tional Park system. Four million peo-
ple visit its rim each year. Only 15,000
go to the canyon's base and actually
run the river in a raft, but most visi-

IAAGE BAMK PROTC
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tors think that one day they might do
it. Or they think that one day their
children might, It's a pleasant
thought, but current Grand Gang:-n
river running isn't what it used to

Sixteen miles upstream from the
Grand Canyon is the huge Glen Can-
yon Dam. It's the last and crowning
achievement of the Bureau of Land
Reclamation’s big-dam era. When it
was completed in 1962, it plugged the
Colorado River and changed the
Grand Canyon forever.

The Colorado used to run cold and
silty in the spring and trickle warm
and elear in the fall. Now, below dams
like Glen Canyon and Flaming Gorge,
in Utah, it runs clear and eold all year
long. The dams trap silt and release
frigid water from their depths. The
result is a complete change in the Col-
orado River’s ecosystem and the near
extinetion of half its endemic fish.

To make matters worse—if that's
possible—the Bureau of Reclamation
sends two surges through giant tur-
bines in the bowels of the Glen Can-
yon Dam. These are timed to satisfy

peak power demands in Phoenix and 25FLlongs TSFLFastener | IF-100 52295 | IF-200 $26.95 | IF-300 $28.95
other distant cities. The man-made 50 Ft_tong & 150 FI. Fastenar [F-101 $41.85 | IF-201 543.85 | [F-301 850.85
75F1Llong & 200 F1. Fastensr | IF-102 $55.95 | IF-202 $59.65 | IF-302 $75.95

tides quadruple the volume of water
in the Colorado, and at night and on
weekends, when demand 1s low, the
river is almost turned off.

For rafters attempting to experi-
ence the adventure of a lifetime in the
jewel of the National Park System,
the Bureau of Reclamation's water-
release poliey has dire circumstances,
To date, four species of fish have been
wiped out, natural beaches are being
scoured of sand, endemic plants and
animals are being replaced by non-

and Lake Okeechobee have been
slowly dying.

Fortunately, state and federal
agencies have acknowledged the
problem and are acting to solve it. The
Corps of Engineers is restoring the
Kigzimee River to its natural state
and, in the process, is dismantling
some of its former work.

For the Corps, which dates back to
1824, there is no shortage of work to
undo. Dams, locks and flood-control
R[mjeets on the Upper Mississippi, the

issouri and the Columbia rivers all
need help to return to some sem-
blanee of their former natural state,

In addition to the top-10 endan-
gered rivers, American Rivers also
lists 15 other threatened waterways.
For a copy of this roster and other in-
formation, write to American Rivers,
801 Pennsylvania Ave. SE, Washing-
ton, D.C. 20003; or call (202) 547-6900.

Disregard for the environment and
mismanagement have led to problems
for many of our nation's rivers. While
many dams and other riparian works
were considered outstanding achieve-
ments in their time, unforeseen con-
sequences are now coming to light.
We have the ability to make things
right. Let's doit. ™
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windows a “finishad" look. Simply snap film in place betwean
intariocks and shrink with hair dryer o form light seal

STOP WASTING HEATING DOLLARS

KSR DR A

|

STANDARD FILM

Complete Handy Kits Let You Do The Job Fast! — V" — %
40IN WIDE BY | 501N WIDEBY | 60IN. WIDE BY

i
|
|

&

Patio DoorfPicture 'Window Size— B4 in. 10 FL & 35 FI. of Fasienes — Stock PIF-101 Cost $1085

HD PVC SELF-STICK FASTENER & HD FILM KITS

40 [NCHES WIDE BY

ED INCHES WIDE BY B0 INCHES WIDE &Y

25F1 long+50Ft. H.O Fasiener
Shock HFK-425 Cost 32545

25 FL hong +50F1. W.0 Fastener
Block HFK-525 Cost $27.00

5 FL, long+50FL WD Fasisnar
Binck HFK-B25  Cost $2845

35 A long+ TS FL. HD Fastener
Stock HFK-450 Cost 53745

35F1 long+ TS FL H.O. Fastener
Stock HFK-550  Cost 53890

35 FE long+ 5 FL H D Fastened
Shock HFK-B50  Cost: 34165

= | 75 F1. ioeg-+ 100 Ft. H.0. Fastents
Stock HFK-475  Gost: $48.40

751 long + 100 FL. H.0. Fastanar

TS FL tong + 100 Ft. H.D. Fastenar
Stosci HFK-B7S  Coat 35595

Stock HFK-575  Cost §51.25

“x
g

Palic Doar/Pstune Window 84" wide » W0 FL long 35 F1. HD PVC Sipck HFP-300  Cost 51585

or Brown

Order Extra Supplies At Low-Cost In Any Quantity

native species, rock formations are Interior Double Porch
eroding, and 300 Indian archeological interlockin Sided Enclosure
sites are in the process of being eaten " Faste g Acrylic System
away. The wildly surging waters fluc- - as “ﬂﬁﬁu Tape :m:;ﬂéa

tuate as much as 13 ft. within a few
hours,

If this is how a national treasure is
treated, imagine what happens to riv-

1="%" 1 gt shrink type fiima,
cOME in 267 lang eay
cut saripa. Sedl adheshve Back s8cks
frames of frim_ Available in white or
fbrown, can be painted amy coloe

Made speciaily for window insulating
syatems. Provides tght, durable band
to plasiic windes film, Fasl, Easy
Instailglioe;

" wide = 110 F1

or plastic #im. Has many appcabons for

ers of lesser stature. Mo specisl skils or tools nesded L ol LA homa and busness. Brown or White.
25FL Siock FS-101 Gowt:§ B85 34" wide x 110 F1 25 F1 Siock DT-125  Cast: §1195
S0Ft Siock F5-102 Cost: $12 85 StockT-102  Cost. 36 50 F1 Stock 07150  Cost: 522 95
1§12 x ; 5 : §27
River of grass T5FL Siock F5-103 Cost 51605 N widh 0P L 75 F1 Sioek OT-175 Cost $33.95
Everglades National Park, in South WDFL Sk Fe- WM Ciet 1296 Stock1-1000  Cost $685 100 F1. Stock 07100 Cast 34495
Florida, is another natural wonder | | | Crystal Clear Heat Shrink Film [ "Z0[Z2 Tek® Seir-rilling
threatened by federal mismanage- 3 ; - Hex Head Screws
i 5 Top quaiity plastic film ks spacially designed for *
ment. This time, the agency in ques- windaw inslating sysiems. Its 100% clear, fough, — For mtra "‘i‘“’f‘”‘““”':ﬁ"
tion is the U.5, Army Corps of Engi- and durabie with high lensile strength. Film Z widewood & sluminu races.
neers, which built a maszgive flood- shrinks io form tight seal with household hair dryer Teasiuﬁa:'#;u Hu&mﬂs&#
control project on the Kissimee STcr SOt W W AN i WENCoR) TEK 100 W Long Hex Head Scrmws
Rin,.rer. which leads intﬂ LakE Uke&_, LETH| 40 18, WIDE BY 20 WIDE BY B0 N, WIDE BY B4 1N WeDE BY 100 Per Pack  Cost 3885
chobee and ultimately the Ever- | || | @/t 18] oeras i ssis st commin s e
gladea. Afterad |Hﬂ.3_trﬂuﬁ flood in T20FL) PF400 Cost £21.05 | PF-500 Cost §27.95 | PRS0 Cout $32.95 | PRBIICost 515 55| Ry PR
1947, the Corps built a series of HEAVY DUTY EXTERIOR OR INTERIOR GAUGE
levees, canals and pumping stations LGTH| 40N WIDEBY | S0 WIDEEY | GO WIDEEY | BAIN. WIDEBY —MASTERCARD —AMEX
to solve the flood problem. However, aUFL] 161200081 $11 95 | 16130 Cost$14 96 | 15140 Cost $18.85 | 1G-150 Cas! §23.05 ORDER TOLL FREE
the project njteras the natural flow of BOFL| 16121 Cost 820,95 | 16131 Cost 825,95 | G141 Cost 32085 | G151 cems2ns | 1-800-325-2826
water into the pﬂl‘k Ever since the 120FL) 16122 Com 33095 | 16132 Com $37 98 | 15142 Comt 14585 | 16-152 Comt $83 05 7 Days a Week
LT PR i 8:30 am to 6:30 pm EST
project’s completion, the Everglades All items subject o postage, handling charges. PA 8dd 18X. (, rnmum charge order s $15.00)
Energy Arsenal PO Box 2792, lvyland, PA 18974 FAX 215-897-8661
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AUTOMOBILES

DETROIT SPY REPORT

BY JIM DUNNE, Detroit Editor

| add fuel to the active-ver-

Toronado Tuneup

@ Although the camouflage panels ef-
fectively hide the nose and tail of this
1994 Toronado development mule, it
does reveal something new for Olds-
maobile's personal luxury line—an ex-
tra set of doors.

What is not known is whether Olds
will make a V8 engine available when
the 4-door Toronado makes its show-
room debut in late 93, Lansing insid-
ers ingist that the decizion hasn’t been
made yet, but that a V8 is a strong
possibility.

These same sources say that the
Toronado's soft sales record is partly
due to the absence of a VB engine, The
current Toro uses GM's 3500 V6.

If a V& does become available in the
new Toronado, it will be
an sohe version of Cadil-
lac's Northstar VB, due to
make its debut this spring
inthe Allante roadster.

Safety Statistics
According to a recent GM
gtudy, your chances of
setting off the airbag in
vour car during your life-
time are low indeed. The _
study pegs the statistical |
frequency of airbag de-
ployment for the average
driver at once every 175
years.

By way of contrast, GM
safety statisties indicate
that antilock braking sys-
tems are activated an av-
erage of once per year.

While these numbers

sus-passive safety debate, the argu-
ment is largely academic, sinee virtu-
ally all new cars will probably have
both systems before the end of the
century.

L-H Name Game
With their first public viewing on the
near horizon, Chrysler has revealed
the names of its long-awaited L-H
front-wheel-drive sedans. Scheduled
to go on display at the Detroit Auto
Show January 10 through 19, the new
cars get names that are new to the
corporation; Dodge Intrepid, Eagle
Vision and Chrysler Concorde,

The Intrepid and the Vision are
scheduled to go into production at
Chrysler’s Bramalea, Ontario, plant

in June, and are due in showrooms in
late "92. The Concorde will follow
about six months later,

While the Chrysler concept sketch-
es shown below are fanciful in detail,
both reflect the cab-forward design
and limited front and rear overhang
that were key elements in the Eagle
Optima concept car.

All the L-H ears will be powered
initially by a longitudinally mounted
Chrysler V6.

Disposable VWs

Spurred by Germany's powerful envi-

ronmental factions, Volkswagen is in-

troducing an end-of-zervice disposal

g:ﬂgram for its domestic model Golfs,
ginning with the 1992-model year.

Basically, the program
is designed to ensure that
the old cars are disposed
of responsibly, with em-
phagis on optimizing re-
cyeling. Anticipating in-
creasing pressure from
Germany's “Green” politi-
cal groups, VW elected to
develop the program on
its own, rather than wait
 for legislation.

VW plans to implement
the program through its
dealer body, When a Golf
has reached the end of its
life span, the owner will
simply bring it to a fran-
chised Volkswagen deal-
er, The dealer will issue a
document eertifying that
the car was dismantled at

Chrysler has revealed names for its new L-H sedars—Dodge Intrepid (top)
and Eagle Vision [above ). Chrysler Conconde is due in 1993,

an official reeyeling
yard. ™
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AMERICA'S SECRET AIRCRAFT
(Cemitiremed from page 45)

The hlg{ wing

Meanwhile, several Antelope Valley
residents say they've seen a craft that
simply strains credulity.

According to reports over the past
two years, a vast black flying wing,
estimated at between 600 and 800 f%
in width, has passed silently over city
streets, empty desert and rural free-
ways. The craft moved so slowly one
observer said that he could jog along
with it. A pattern of seemingly ran-
dom white lights on the vehicle's black
underside provided “constellation
camouflage” against the starry sky.
Observers who followed the craft long
enough detailed unlikely maneuvers
in which the vehicle stopped, rotated
in place and hovered vertically, pre-
senting a thin trailing edge to the
ground.

Although such sightings encourage
those who link the military with un-
earthly technology, a mammoth, qui-
et flying wing may have a convention-
al explanation: It could be a lighter-
than-air eraft pushed by slow-turning
propellers. Certainly, such a vehicle
could elude Doppler radar by slowing
toacrawl. Alternatively, the fact that
the eraft holds station vertically sug-
ﬁeqt.s that it might serve as a huge re-

ector for a bistatic radar system.
Other possible missions inelude troop
delivery or covert surveillance,

Black and white
Sightings of all these aircraft may of-
fer a preview of 21st-century air pow-
er, Or they may be hints of experi-
mentation, hardware versions of
engineering concepts. Denied classi-
fied data, experts must simply guess,
“In the late "70s,” says Wolfgang
Demisch, an aerospace analyst with
UBS Securities, “there was concern
at senior levels of government that a
lot of technology was about to disap-
pear because people were close to re-
tirement. Projects in the 1980s may
have pushed this technology as a way
of maintaining the national capability
built up in the '50s and "60s."
Masking such capability behind
classified special-access status has
been the trend for the past decade.
But that trend ig shifting now. The
growing number of unofficial sight-
ings may signal that security will soon
lift, just as tg|111£- F-11TA went public be-
cause daytime flight requirements
would reveal the aireraft anyway. If
the “black” air vehicles now prowling
desert skies also venture into the
“white” world, technology spinoffs
may be enormous. If not, then these
aircraft will remain America's most
closely guarded secrets. P
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Build Your Own
Business by
Capitalizing on the g
Exploding Growth of ‘
Steel Framing in
Residential Construction
Join the Industry Leader- Tri-Steel Structures
It's Easy to Start with:
*Flexible Dealer Programs Sy Ik
*No Franchise Fees —
*Financing Available
*Extensive Hands-On Training
*Technical & Sales Support
*Exclusive Territories Available
*Much, Much More...

rd: Agree, he Polenlial lor Steel Framing
In Today's Residential Construction Market is
UNLIMITED, and Expanding Rapidly.

Tri-Steel Homes feature:
*Fast, Simple Construction
*High Strength & Durability
*9° Thick R-30 Insulation
s~ *Fire & Termite Resistance
*100 Models or Custom
Designs
* Flexible Clearspan
Interiors
*Much, Much
More

Call Today to Order $19.% Video
or a FREE Information Packet:

1-800-TRI'STEELYZ

or call (817) 497-7070 Fax: {317] 497-7497
or Visit Us at: 5400 S. Stemmons Freeway, Denton, Texas 76205

Build a Classic Roadster

M5 2 fun and rewaroliig profect for you and your witole family High qualily components
i provesT SgmeRning AssUre gasy assembly and years of griving peasure

Eight mogels fo choose from.

BUILD YOUR OWN FUTURE. Star? your own profitable business, our Business
Ooportunily brochure can show you fiow

BANK FINANCING NOW AVAILABLE! Low monthly payments — call for further
fnformation.
CALL TODAY FOR VIDED OR FREE BROCHURE

WD 180076722775

*Cobra v o iraemark of Ford Woler Com Clinste: Raadutsr priducts Rt i) ConneEtnn 1 fem



MOTORSPORTS

SATURN AT SPEED

BY TONY SWAN, Automotive Editor

® Since we've followed the Saturn
story from the very beginning, we
were naturally very interested to see
how well this car's already good han-
dling would lend itself to racing, And
we got a chance to experience this
firsthand, when Dave Rosenblum ancd
Peter Farrell invited me to drive in
the Firestone Firehawk 24-hour race
lust summer at Watkins Glen,

Rosenblum and Farrell teamed ap
for 1991 to campaign a puir of Satuwrns
ander Rosenblum's Valvoline/ 1CY
(Inner City Youth) banner. ICY is
Rosenblum's concept, allowing me-
chanical arts students from tough sec-
tions of the Philadelphia area to travel
with and crew for the team. It's a re-
markable one-man campaign by Ro-
senblum to get kids away from drugs
andinto something that's both fun and
educational.

The ICY cars run in the Firehawk

| series Touring class, where the prin-
cipal competition is provided by a
herd of Honda CRXs. These are not
your garden-variety Hondas, The
Firehawk rules allow some suspen-
sion modifications, and the CRXs
have yvears of development behind
them. Making a brand-new ear com-
petitive against such formidable play

[ ersizatall order.

Nevertheless, by the time the Glen
24-hour came along, the 1CY Saturns
had already won two races. And as we

| went to press, Farrell had just cap-
tured the season championship.

Our fortunes at the Glen were
mixed. & couple of minor racing inci-

1o

| AL PALISOON
T T VIR

-

dents (read erashes) cost both cars
some extra pit time for repairs, and
the team wound up fourth and ninthin
its class, However, in the early stages
the Saturns were one-two in class,
and one of them led through 12 hours.

More significant, neither car had
any mechanical failures. Both ran
strong and sweet throughout. Their
brake performance was first rate, and
their handling exceptional.

We've been impressed by the Sat-
urn's capabilities in every encounter,
and that gpoes double for the racing
version. We're also thoroughly im-
pressed by the job of development
and organizution provided by Ro-
senblum and Farrell.

Moreover, we can't think of another
new manufacturer that's gone out and
won a championship in its first year of
operation. Not only is this car dura-
er. IL's & winner.

My Favorite Race
The world is full of peculiar endurance
races, The French 24-hour race for
Citroén 2CV ecars is a superb exam-
ple. The prospect of 24 hours in a car
that makes a VW Beetle look like a
Porsche 959 certainly takes an ex-
traordinary level of racing addiction,
But for my money, the Nelson
Ledges 24-hour race 15 just about the
maost intripuing of them all. First con-
ceived for Showroom Stock (S5) cars,
Nelson's Longest Day has evolved
into a rich mix of Showroom Stockers
and Improved Touring (1T machines,

[n general, the Sports Car Club of

PR PHCITOTS BY GECFF HERATT

buwoH

L

America Improved Touring claszes
are for cars that have retired from
Showroom Stock. A variety of sus-
pension modifications are allowed, as
well as engine enhancements. IT cars
also run open exhausts.

Although 35 cars won the first 11
runnings of this vace, the I'T cirs have
been slowly closing the gap, and st
summer one of them—a 20-yvear-old
Datsun 240Z—came home first over-
all, Our congratulations to drivers
Doug Christensen, John Lepp, Jeff
Lucas and Kip Gaynor.,

[ was fortunate enough to be adopt-
ed this vear by Wedge Rafferty and
his Team Turtle cohorts. Performing
impressively on Bridgestone Potenza
tires, Rafferty’'s IROC-Z Camaro
came home third overall and first in
the SSGT class.

Our thanks to Team Turtle for its
generosity and excellent preparation,
And stand by for the 1992 Longest
Day of Nelson. We may have a sur-
prise or two,

A ‘.
Team Turtle Camaro topped Showroom |
Stock entries in upset year at Nelson Ledges.
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FAR BELOW DEALER COST!
As Low As 46¢ On The Dollar!

Nissan Power Generators

u may nol own 2 Nissan aulomoble, but you probibly know someone who does. And, if
you asked, they would probably say that they love it because Nissan is known for it's dedica-
tion to quality, Nissan used the same standards of quality for workmanship, design and compo-
nents when they manufactored their power generators!

oW you can own a precision-buill name-
brand generator for LESS THAN DEALER
COST! If you don’t think this is a great deal, go
price Honda or Yamaha generators then call us
and POCKET THE DIFFERENCE!

Reliable, whisper quiet

he Brushless GG2400 model is power-

GG2400 | s Altemator fully built for commercial o industrial
= (il Waming Monitor use - but at this low price you may just
2400 Watls {Max )1, Autommatic 8 wanl in have it f:'ll' wu;hbuzne. led-ﬂxl[:bl}
R ——— Is super-portable at only 49 pounds and is
Two 120V AC (208) |  Decompressor ideal for camping, boating and other
One 12V DC (8.34) | for Easy Starts recreationdl uses, and the GX1600 is
Solid State Ignition | * Large Low Noise Muftier desig;ued as 1 pm:'er source for home
9 Hours Run Time | * ig}%ﬁjﬁnus ;::I:hlup ml job acml‘ st
i il i %
Eﬂ_ﬁlﬁ X 19 | o Full Power Switch ¢ offer no hotdogs, balloons for the
101.4 Lbs kiddies or free ginsu knives, just a
= Free Tool Kit quality product at the LOWEST LIQUIDATION
PRICE. Not surprisingly, supplies are limited and
when they're gone, they're gone. 50 CALL NOW! At
GX1000 - this low price, QUT THEY GO!
950 Watts (Max.) & Clrcult Breaker Protection
Tm:' 121-_"1.1“{:{15” g = LISDA Approved Spark Arrest Muffier
ﬂm 12V DC (10A) . birﬂel [é‘:;pag[;ity Fusl Tank with
al Gau
Magneto |
N :;uﬂ“:*m » 12V (10A) Battery Charging
¥ Hours 1un Teme (Cables Included)
16" x 11" x 14 = Automatic Decompressor
49 Lbs * Anti-vibration System
GX1600 .
1750 Watls Ihla.n] * Circuit Breaker Prolection
T';'H'u :IEEW AC (158) « fAutomatic Decompressor
One 12V DC (104) | o8 Aun Time
Magn « 12V (104A) Battery Charging
7] Hn::ﬂ:i::u (Cables Included)
= - —| * USDA Approved Spark Arrest
21"x13"x 18 Muffler
84 Lbs = Anti-Vibration System

*Units over 75 pounds are shipped by truck pre-paid. Not available thru UPS.
Backed by C.0.M.B.'s 30 day Satisfaction Guaraniee.

’ C.0.M.B. Corp. mu%u
[ | mmm‘m St Cloud, MN
Gomd__________ Nissan Genarfor(y), fiem o it |
l i — mach, mmmmmmsmmhr
Serry, mo COD crders. Plsass siabs ssgmend numbar 3810022 I
I D!qhd'\u.llrrn'rme"-crlh.-run‘:mﬁuhldﬂar&lllﬂmn;mﬂmrudlhmr I
AUTHORIZED LIQUIDATORS i oE ol o3 0 "
of Bankruptcy Merchandise and f fecontte B
Manufacturers' Overproduction Warrm —— |
I A e = e ALE
[ | cﬁh i = or !
- a - g — — 1
Sgn Hem ‘u

mr" Segment # 3810322
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SAVE $3$%, ENJOY FAMILY FUN
with VACUUM HAIRCUTTER

As seen on TV, now for less.
Full money back guarantee.

Mail today M $99 plus $5 séh to:
Robocut Co. POBox 9596, Ft Collins, Co B0525, U. S A

call now 1-800-825-0139, VISA/MC/COD

Naver nead & barber again, Does all alyies,
mll langths Tapers, Inyers, feathers, collects
clippings. Graal halreuls sasy. You get all
you nesd for hairculs, uss with any vacuum.
Thousands in use tram Egypl to Japan
MADE IN USA,
Robocut, the ariginal since 1385

As seen on TV, now improved:

% Eaay-lo-sel dial glves you any lenglh,
not 112 inch steps and no looss parts

& Any langth from akin-tight to walal-lang

% Greal lor straighl, curly, sven atro=hair.

& Excailen! for pals

® Lighter, only 11 oz versus 21 oz

[ FLUSH UP TOIL

To Above Floor Drain

Install 1 Yourseli - Amywhars

pokogesr i '
| t. 16

| Bex 15133, TI.I:';I-I MHHHI“'M /

A CHRISTMAS GIFT
FOR THE WHOLE FAMILY mwvestmv
THE DLK.5. ESTATE PLANNING GUIDE

SECUNE VOUN FAMILYS PUTURE ¢ SAVE THOURLANDS 0N LAWYTIRS FEIS
WLAKE FURE TOLT CHILDEM AT FLACTD WTTH FECOPLE 10U TRLAT,
PROTICT THIM ROM & GOVERMMENT AL ROLLER COASTIR iDL

AR WMOW T CIVE TOUR ASSITS DONCTLY TO' WOUR FAMILY OV 1
BT WTTIROUT DAY PO PRORATE COUNT THAT Cal LAST A THL
BN O T PROTICT TOUS ENTATE MEOSS THE CONT OF CATASTRORYOC
BLLNTSE AND WURS0HG ROME CART OOFTI THAT CAN WIFT OUT TOUN .
RaVEaCE. LEARN MW TO FLIMDMATE MOET I MOFT ALL
ENTATE TAXS THROUGH TAX LOOFHCLES THE LIL DOSSrT THLL TOU

WAKE & BTLL OR & LAVTNG TELTT WHATTVIRS BEIT FON TOU, IT8 31
THIRL ENFLADED [N FLADE BROFLD INSCULH © AL

ARE FROVIDED AMND FULLT EXFLARSED. COMPLETILY LBGAL

w1 caad
HAH &

5100 SEM
s RN TTH S & RALS Tl

FLEASE SENT CHEC, b O, 08
ERIDHT CARD SO, AND 0P, BATE TD

BE L ENTERPRET BT
PO ORI P

100 MONEY DACK GUARANTEL COTTACE OROVE, WP P84

— TracTop’

ARMRESTS

HMEW MODELS

FORD ESCORT
GEOQ STORM y
VYOLVO “2"/DL

m__'lill'.ﬂrlm#
comiort, festures, and sppasranca. instsil yourssil.

BONDA ACCORD - CRIT ACURA INTEGRA

VW JETTA— GOLF — PASSAT ERTLAN MAXIMA - BENTRA
WLV “T/DL — ™07 T80 AR 00

D [PEBD-'ET) M 5-19 BLATER - CAMALIER
MW T Serien TOTETA CAMNY — CRESSIDA

SURARY LEQACY — XT

Mesi models and yearn coversd.  Call/Wrila for frea Dlsrsture,

Rislun guarsnios. VISAMC phone orders Our 1T yesr sa .
WUECH ENSINFERING CO, INC.

17 Cavin Ral., Wilton, CT 08897  [203) TRE-3T81 |

Fly The Kitfox. . .

BUILD YOUR OWN AIRPLANE!
2 SEAS

Kitiox is sold as a complete kit. It's
the world's finest aircraft kit. A com-
prehensive builder's manual leads you
step-by-step through construction . . .
quickly

Wings fold in two minutes for garage
storage. Kitfox is fun fiying at its best,
Fioats, skis and tundra tires are avail-
able. Uses auto gas. Take off; 75 cruise:
80 mph, land: 27 mph, rollout: 150°

Complete information: $10; video:
§15 (320 USD overseas). MC-VISA-MX,

Denney Aerocrafit Company
100-M N. Kings Road, Nampa, 1D B3687
Phone (208) 466-1711
FAX: (208) 466-7194

PROTECT YOURSELF
and Your Loved Ones

* Forcible rage ocours avery § minutas
= Within 1 year, 1 oul of 5 families will ba a wctim
of & violent crima

= Uinprowoked assaults oocur every 10 saconds

SATELLITE TV

SYSTEMS
at Wholesale Prices !

VHS Videotape

Explalns features of most major brands

$19.95
P00 ieplg 2t s

1-800—-447-7775 ext 811
Most Major Credit Cards Accepted

All systems are sold with wmqh’h
installation and _V%rlﬂ:unn
instructions on videotape
WESTERN NEVADA SATELLITE
BO. Box 7528
Incline Village, NV. 85450




{1 Replica of the "57 T-Bird
AFFORDABLE - EASY TO BUILD
FUN & REWARDING
; Call Today!
Z~  1-800-800-0608

Exi. 2303

3 NP Arn . Faegn, WD 581413

SATELLITE TV

NAME BRAMDS AT 50% DISCOUNT
This FREE 24 page Comsumer
Buide inlis all sbowt Sateliite TV
lﬂ-ﬁlhﬂm

EX0N Unl'ln'l-llm' L] 1-?.-'FIIML L8z

CABLE TV DESCRAMBLERS
THE
TECHNOLOGY I CABLE ECUPVENT.
-BASEBMI:I = JERAOLD -F'l:NEEFI‘
* SGENTIFIC ATLANTA -u.m

FOR OUT OF THIS WORLD PRICES CALL
WORLDWIDE CABLE

1 800-772-3233

FREE CATALOG AVAILABLE

7481 G5 M. FEDERAL HWY., SUITE 142
BOCA RATON, FL 33487
MC /7 OO0/ VEBA Mo Florids Sales

ORDABLE + EASY TO
FUN & REWARDING

% Call Today!
gt==". 1-800-800-0608
93 W Ave Fago hnosains El 4303
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= SLOTTED HEAD SCREWS
& E" HEN INGERT BITS

HHERT T
A TEMPEREL

pocketwrench™ 1.800-467-6378
$.1‘-'55 PERECKAL ITET BUNKE ECEHPMENT CORPORATION
¥ AN ES 00 . b 1y b

Make*2510°100 per hour

with ﬂadg'e.jl Minit
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Bunoss. Bullpng aee proesn
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BADGE-A-Wind, P81 1767, 340 North 308 A2, Boa B0D,
LaSalle, il 69301, Phons BO0-223-4103

Advanced solid-stale LASER

Thin ingredikls uni wwighs e
ihan 1/E sasss Omiy 1 130"
IpIIT

POIARI“: Industries

& idj W hlru-: Pl Easiie BE- B
m vISA 'n.l- e GA. AT

1-800-222-5620

o w PRESENTING & & &
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WIN A WEEK

PARADISE
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Also Assembled

and Finished

B Grandfather Clocks,
Maritel and Wall Clocks
B Curios, Tables, Chairs,
, Cradle...and maore!
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Charry, of Oak
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W Sokd Brass West Garman
Movements and Dials
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And now foral
at today’s we&

You just won't find a more professional,
complete picture of the weather than the one

i with Weather Wizard I, Weather

YO

Wizard 1l has all it takes to watch the weather
like the pros All for onlv §195

FEATURES INCLUDE:

singide & Oulside Temps rHiphs & Lows
*Wind Speed & Direction = Instamd Meiri

s\Wind Chill Conversions

o Time & Dats sRaaniall Option

s Alarms

il 2

WEATHER \\'|;.1|in |

THE PROFESSIONAL
HomE WEATHER S'I ATION

Oinly §195, Add §50 for self-empiyving rain collecion
Urer today: | -BH-67 8- 1065 » PME1ZT
'-'-.' | WA ' id §5 fow shipg ... ' [ ":'..I I.. '\-..-.-.-.!.'-
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CABLETYV
"BOXES”

Converters-Descramblers
Remote Controls-Accessories
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: Call or w.;. .
nnsrmnus-wnpnﬂn CABLE CO.
Ivd. ® y DB

J958 Morth La

Who's
When Your Phone Rings?

Calling

THE CALL IDENTIFIER* has the Answer,

« displays callers phons numbar
when your phona =
« stores phone mm;..n 5?9.?5-
wilth dais snd tim, i eall EFameh |y e
SURVEILLANCE-C TER £ A
EQUIPME

#g-ll-mm-u-ln m_;
{rmiva) TRAMBMITTER KIT jscuy |

m . Baw 337, Bulteis, WY 14238
(718} B81-3478
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HEARTH-AID © Il aMERICA'S
FAVORITE FIREPLACE HEAT EX-

CHANGER.
COOL AIR

Increases Heal Outpul by 500%

*Custom Fit lo
any Fireplace.
*Easy to Install.
No tools required.
“Thermostatically
controlled, works *No dangerous
automatically. Creosole Bulldup
And best of all you can enjoy your fireplace
while saving on your heating bills because with
Hearth-Aid |l ® you don't need 1o sacrifice your
fireplace’s appearance or lhe delight of an opan
fire to be energy efficient.

FOR FREE COLOR BROCHURE

Write Hearth Heat & Beauty
or P.O. Box 404

Abbeville, AL 36310

1-800-829-6128
TOLL FREE

*Super EHiclent
:::r:i;u steel
xchanger,
“Best Value
No exiras to buy

Call

Enlarge Project Designs
Craft Projector is Simple! Fast! Accurate!
Projects on Io: Drawing, Graph & Tracing Paper, Wood,

B o Other Surfaces

Fol

sty ¥Be the
inar projsctsd peturt

Piciurs i ba snisrged - “:}rjl;q‘
placed &l mige opaning \‘/ —
# Botiom of projecier, i

Adjustabla lwns enlarges by fractions up to 27V limes lor
thia sizs you wisgh! Copy unlimited ideas for cralt designs
Enlarge pattems, designs, poriraits, still lifes, landscapes,
photos, slides, designs on coins and Jrwmiry ts in
sxaci colors. Does not damage original. Simple Instruc-
lions, Uses household current and B0 watl bulb. Send
$19.95 phes 52.95 shepping, 30 day money back guarantes
Horion, Dept. GT-886. Box 7012, Mew Rochelle, .Y, 10007

CABLE TV ‘““BOXES”
WHOLESALE PRICES!

CONVERTERS » DESCRAMBLERS
REMOTE CONTROLS * ACCESSORIES
FROM §9.95!! CALL NOW!!

—GUARANTEED BEST PRICES—
—BEST WARRANTIES—COD 5
—IMMEDIATE SHIPPING —

LAKE SYLVAN
SALES, INC.

1-800-800-4582 rHone
1-612-895-9454 rax

Converiers, Accessories = Lowes! Prices

cat For FREE Catntey: (BO0) TT7-T731 £

mm“mammﬂm
Wever Spill Tour Dk Apois!

PO nmseh Thr FIE B e o BmEs
Besdl CASH CHECK & WO o MACKMAIL
102 Piate Ad, Modena, NY 12548

1 -B00-542-0800 Ext. 188

MC, VISA, Al
Fird! fglgl Easy W

eiinl 130 mpg B rrema
it o v o

MOTORIZED
SCOOTER

onLy *395%

Diptoral foiding mocel available
Fod FREE Eepchuns. cal 1ol Ires

1-800-445K00T

BOTH YOU & FOUR CAR WILL STAY WOlkM
THIS COLD WIWTER WITH THE MEWLY

"PRE-AUTO HEATER SYSTEAA

This sysiem heats powr sngine, cor  FLAME ONLY 51993
infery and defrocts i wwadie ;
Alio wwves on batfery, sngine-and
as Thes i done aulomal
lpave youwr home "":‘H“"*; Stu
15 NOT A REMOTE CONTROL g 351 7900 Plaa Boulevare.

STARTER SYSTEM Alf avail g A8 shenior, o S4060
bl fuly istrated § dotaded

FITS AMOIST CARS

[ EARN $60,000 YEARLY |

I Repairing {not replacing) stone damaged wind- i

| shisids and plale glass. Learn how a 3 minute J

repair can sam you $1200/week!

|| cALL NOW! FREE REPORT! 1-800-695-6224 ||

NVS/OPTIKLEER, LYNN, MASS, 01904 _i

Fight Back!!!
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Afiormey snd orgemiaton refermaly, yout bee

i
‘I-' Big rmonihly newsmaganme Law cimbons,
é op Wil ¢ = L i
'8 aboisd sl Spesad the word!
warraniion & : —
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NUW' Protect against vise jaw
» damages with Vise Pads* "
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Ex |aves—magnets hold fim
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i:l-nn!sl'wt:': all
kinds (cams, armews
PFrytdralic parts and
lishing rods)
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culs easdy o
smalker yses
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Then iry &L proven step by slep
_'ﬁ"gé{‘.?v o method for success!

Leaim the process ihal wil msse you independanty

Full Weaithy! Jon e s of mmesr | mikan peopls ard
S Eaimng T monsy you deseres inday. el Mow!
Serel §14.55 - £100 5 H 10 Financial Fidelity, Dept.
P12, 18 Fom Huni Dr., Swite &4, Bear, DE 19701,

Feeil tire Thrll., F A
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with the power of a canson huerls
up to 14 stores high

GO KARTS,
EMGINES-KITS-PARTS

12 PAGE CATALOG
§1.00 REFUNDABLE
Largesi Seleclion

— - o
b EXTRACT GOLD
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HUGE DEMAND

SUST LOON ARCRINDE YOU

Pltra B-O-ND, Inc. %

1 (B00) 347-2820
Bl Hvermioa CA 2505

11151 Piarce 52

@ CABLE TV =
DESCRAMBLERS

ALL TYPES 800-582-1114
FREE CATALOG
M.K.ELECTRONICS » T958 Pines Blvd
Suite 276 * Pembroke Pines, FL 33024

r"“““““ﬂ

Great mon ; in \ﬂ:l! repair

Homs Laarn b
rnh-lgh—h:hlnlmm‘ll.
|mum: 000-223.4543. e l
e — w1
Address
Inﬁr—m_ﬂﬁ_ I
Thie School of VCR Repair, 2245 Perimedss

Park. Depl. VP27, Allanta, Geongia 30341 J
e -

SATELLITE TV

Call for FREE Catalog
All Major Brands
Lowest Prices
1-800-845-6664

Bi7 W Dewigsion & M Vesnon, WA = BEI73

WEST COAST SATELLITE

Make and Sell Your
Own Ornamental

Concrete Items!

Book aboul Aluminum Molds
including over 425 designs,
prices and production trade
secrets from the world s
iargest mold manufacturar.

. SAVE MONEY!

CREATE YOUR OWN
ENVIRONMENTALLY SAFE

AEROSOLS

WO FLUOROCARBONS! EASY TO USET
Just Wl the Ade-o-Coan bt bl with Bguid o be oeed
presdurlis wih | paSE, B aETET s o e
CI0E cartriodge (provided) ard you e mady o gof

qumnum mml.nm;ah

¢ THE CAH FﬁCTUFW :
PO Bow 445 Hoibenck, HY 11741 (VISA

"‘:";H. 516 BET- 21
: =E ,,a_on -229.5200

CABLE TV
DESCRAMBLERS

SCIEMTIFIC IEMTH.  $185.00
ATLANTA.. $140.00 QAR m i .00
JERROLD™, §119.00 HAMLIN..  $102.00

Technical assistance

orteecamogeall  (402) 554-0417
Ordars call toll fres  1-800-624-1150
M.D. ELECTRONICS

B75 5. 72nd ST., STE. #133M1291 :sc,.
OMAHA, NE 68114 con,

A SteelMaster steel building is the perfect
place for o home business, [rom car repair to
woodworking to crafis. SteclMuster build-
ings are economical, maimenance free,
corrosion resistant, and easy 1o assemble,
Plus. our FACTORY DIRECT PRICES
will save you thousands,
Call 1-B0W-341-T007.

In Canadns Call:
1-800-387-2343

STOP AUTO THEFT!
WITH A

HARD-STEAL ANTI-THEFT COLLAR
v #EL‘:?“‘.’J‘l'éi.,‘?"‘a'f.‘éf'“"én’z.'.'.’;f

Chewialel. Oldamobile. Pontiad,

(] Migmauth, Chrysier, Jeep A GME cars

,-*‘ - :
jruchs & wans  The broken part of thas

™, F " atewring column in made of plasisxc or
cast alumimum and houses [he slanng

2 mechamizm 1 (s #asily bBroken with a

screwdriver, psposing the simrier rod, aliowing the thiel
to star your car in UNDER 15 SECONDS, and dviva o
away wiern il will e stnpped of (he sasis, whsels, radio,
batisry and parsonal lams BUT

.Thll Gousnl have 10 MWappEn o you
Yiou cEn innial @8 HARD-BTEAL anii-
thati Callar s yhdad 5 meaniiss s a8
COMMON  BCrswidivar I inElaiis
PEAMANENTLY and armor plates ihe
gEnRilive RLArIsl mechaniam with

aliraciive 18 ga. seiniess stesl This
collar wil up o 85 000 e of lorcs per &g i
batore | Hps o (eArs Faadily Yisible Iram oulside your
vahicis i owieEes e avarage (Meel Bebors De B1ArLS Lrying
o siaal poud car, IMPORTANT: DNCE INSTALLED YOU
HEVER HAVE TD TOUCH HARD-STEAL AGAINTIT - Na
putting on and taking ol - 18 warking for yau 34 hows 8

s $39.95

Loak &t ihess athes greal |ealures
+13.5% s8R0

= impialls guickly pnd PERMANENTLY

= Mo apecial tools or shile reedid

= Tmsbted and used by POLICE DEPARTMENTS

= Quadilies o fmeranss discourtis = moal slaled
= Used by Aviz, Mational, Budgei, amd ather lleais

‘ 3;:::1.1 lnlllnlﬁ-rr-:?u:?:r slEming m_
1-800-456-4987 ==

= 100% Amshcan Msdes
CADEA TOLL FREE 24 HOURS A DAY, T DAYS A WEEK
Plsana Specify ¥amr, Mako, Madsl & Cober Shill of Floo Shi
RAD MARKET NG

Tg 1133 RICHWOND AVE
Or Mall Chack of Mone Cndir To: 21t T o8
WOUSTOMN, TEXAS Froa2
+ DigirDursssnips Availabsis in Salec) Araga Call 1-800- 3 75- 3444

CABLE TV
DESCRAMBLERS

How You Can Save Money on
Cable Rental Fees

Bullet Proof

it
=g L) I
- -
1Unit 54
BEST Super Tri-Bi Auiod
Var, Gain Adjustment $119.95.355  US Cable’ll Beat
Jerrold Super Tri-Bi .. S108095.579 Anyone's Price
Scientiflc Atlants .. i__§%
Fiooeer . 3i8__syw  Adveriised in
Panasonic TZPC1S... 590.05_357%  This Magazine!
Siargate Comverier. 506 368
Digeal Video Stabilizer, $39.95.._$29
Wireheas Video Sender. $59.95._ 549,93
30 Day Money Back Guarantee

FREE 20 pnge Caialog
Visa, M/C, COD or send money order to;

U.S. Cable TV Inc. Dept. KPM121
4100 N. Powerline Rd., Bldg. F4
Pompano Beach, FL. 33073

1-800-772-6244 ext. 53412

For Our Record
bereby declare under Ity of pery
nn--mmunﬁuuu.’-mm
wsed on Cable wnﬁwm
hnlnm;l#lnr mmmmmmnmau
federal and state s, FEDERAL AND VARIOUS
ATE LAWE PROVIDE FOR SUBSTANTIAL CRIMINAL
AND CMIL PENALTIES FOR UNALTHORIZED UISE.
Dt

Sipnad.

No Florida Sales!




' | [DETAIL YOUR
. CABLE TV DESCRAMBLERS | | (cxxwimvs” <]
* coqu mEHs * This $0-minue video shows & professional way of
b m nh-nu;ﬁu showoom ~ and how B0 care for
T
2 é’ﬁxn GEhLIErEEntEI fees! SAVE MOE“NE'I'YI‘ P.O. Box 1014, Newtown, PA 18940
B DON’T R
E AMBLE PANASONIC, JERROLD, OAK, SABLE BV ..
a o %EE L BBE ‘F 15- wIONEER, SCIENTIFIC ATLANTA | | NS ST
Combos $44, Dak MISB 380 . 5), wie,
‘; A”Y PR’OE %wmlzuim VEST COAST ELEC IHM"‘ S
& ARl
# JERROLD-TOCOM-ZENITH § :  Orders B00-628.0656
& HAMLIN-OAK—PIONEER § S
SCIENTIFIC ATLANTA MILITARY E VEHICLES
% . E:o};u%ggggggj;; LIARANTEE! § ADS-ARTICLES -NEWS E gﬁﬁi Fﬁssmsﬁ“ s 48 (3 mggﬁ
« QUANTITY | |8 .
# wisten unn.fmmwsu GO0 € | | Ovar 8,000 pac submcriors et cvmmpen | | paa e NEEOS REPLACNG_ =B a
ﬁ than any othar magazine for military vahicle e
L e
g equipment used in you area ready. ?;:ESJVL mrah&nffra listing of upcoming
I ¥ move!
% CALL TOLL- -FREE ¢ ——
.' Two Yaars (12 lssues) §25
2 1-800-284.8432 3 g "EERLEE
a BABLE WAHEHDUSE P.O. Box 174848, Union, W 07683

10117 West Oakland Park Bivd., |
Sulte 515, Sunrise, FL 33351

NO FLORIDA SALES
PIRD P T SR I

Falird Wruphors Com LIt m g oy o aig wu"'-ﬂ.'ﬂ-mTHIr:ACtﬂm
tery “".':“"""'"‘-"-—u'::: EE& BLASTER
Sl o
h T i . _ 1-B00-441-1047
LEARN VO It S19:9F e ooc i || £2 e i
BLEAHIHE;’M&IHTEHAHBE!HEFﬂIH M':Lrﬂ;nus:ml_ gl Satisfaction Guarantesd + Buy Dirsct & Save
EARN UP TO 51000 A WEEK , WORKING :-_—::.;:-;::rﬂmlq. i"
PAHT TIME FROM YOUR OWN HomE! | i s Y e st a 5 N U-VU E
| State of The Arl

Converters Descramblers

Free Catalog
1-800-833-2915

Includes Other Specially Electronics
Besl Warranties Besl Guaraniees
175-B US Hwy. 1
Suite 308
Tequesta, FL 33469

Mew Publication Tells You ..

|l HOW TO GET $10,000

IN PRIVATE SECTOR
SCHOLARSHIPS,

GRANTS, AND LOANS

Receive money for college!
For undergraduates, graduates, high
school juniors/seniors in all areas of Sludy.

| Send 510 for publication la
IF you are able to work with common small hand =
tools

IFyou possess average mechanical abiility, and have a Depl. A. Callege Stalion, WA D0165-2333
VLR on which to practice and learn. . . _then we can
tzach YO VCR mainfenance and I'H}III"I

DON'T THROW AWAY THAT USED
COPIER OR F'HINH'FI CARTRIDGE!

FACT: up to 90% of ALL VCR mafunctions are due io . CANDN" COPIERS
:lmph! HE[:HAH!IBAL of ELECTRO-MEGHANICAL | | BUY ONE AND WE'LL MAKE Hm
FACT: ﬂm?? milliign VCRS in use ioday nationwide! | YOU AN EXCLUSIVE DEALER
Amiuq VCR needs sarvice or repalr every 12 to 18 T ikacd
months! | L2y
Viejo's 400 PAGE TRAINING MANUAL mrﬁmm | max:irive ATV ‘
108 and Mlustrations) and AWARD- A hibi W
mrmmsrmmmmﬂm | mp ous ’ |
nance and repair—"'real world” Information that is 2 and 4 |
MOT available elsewhars! ssenger
Also includes all the info you'll need regarding the [ﬁiaﬂdeff H E RN IA APPLIANCES
BUSINESS-SIDE of running a successful service P e FOR COMFORT!
- R No Mnney Down. As J'ow as 5110 mo. You can enhiuj.r heavenly
FR fort night and d i
ALLTOLL-FREE 1.800557-059 Crom e e R T EnS AL | [t e ey
T Recreatives Industries, Inc. FREE tllustrated bookimt.
Los Angeles, CA 50029 Dept. PM 60 Depot Street, Buffalo, NY 14206 B ctaobos s gyt s bl



FREE | Satellite TV| | imrconontn oo REAL...
2y Bl atalod PowerTrack . NOT A DREAM

o NOE CUBRC 14
ECHOSTAR \.Y LowestPice T, 1628 Mo -
: e reedes Replica
*© Buy Diroct & Save. e =
© 10 Years Experience 1 4PEED PEIR faut Of
e — || |0
WIWLHT
+MOT & T
5 t . = — I . 2::“1'!“1 ¥ T
of
i ~. Complete System | |
i
2¢51199
SAE TeOUTASDE, BUT PALTONY DiBECT
# . % Includes: Echestar CALL FOR CATALOGUE
Recsiver & Legal 1-B00-225-7422 ‘E‘
h.hh PO, BOX THI - TACORMA, Wi 98407
'
300-350-025¢ SHOP TASK
Bl I I " Al 0 MILL + LATHE 1] |
Original Home Machine Shop
ENS Chame) . Yontun £ M Basighed In USA by Shoptask"
SAVE MONEY ON REPAIRS!! . e 3 Madels 1o Chooss
*"How io Fix Damn Mear Eve ing ks Low As 905 00
s HHH"M the Do-l1-Y oursel ﬂmr 3 Axis Powar
304 i b and di Esad Avalshiy
plumbing, appliances, and HGE.E;'I'II]:H — e
R OREAT CUAISTAAR GIFT) fens bo: Waranty FIBERFAR INTERNATIOMAL, THE COMPANY THAT
L e i B i 1004 Parts LEADS IN PRODUCT ENGINEERING AND INNOVA-
Only 5999 FISA/Manercard Onders (TOT)715-5850 a8 TIONS, OFFERS THESE EASY-TO-ASSEMBLE
lus 11,50 BAH {CA residess kindly sdd sales tax) it REPLICAS. CREATE YOUR OWN AUTOMOTIVE

LEGEND TODAY AND MAKE YOUR DREAM A

- REALITY. For more information and & Complimen-

H Swng tary Color Brochure write Fiberisb International,

RESTORATION PARTS P er.mumm,mmmmmuu
NEUD B OHIA B TYPE 3 5L

WHUS W RASBIT/GOLF B CONVERTIELE 1-800-343-5775 - FREE CATALOMGLUE Lall 1 -300-323-55?1

FREE CATALOG
WEST COAST METRIC, B T e In MM (612) 546-T336 015-L-1

VOLKSWAGEN

SHOPTASK FO. BOX 7531-TACOMA, Wa BBLDT
247-3202
Lm'.!-::us-ﬂu SINCE Toe
DHO0E FRANY l'ﬂE
HARBOR CITY 0
I 7 GREAT SPECIALS! ALL FOR 5.00
CABLE DESCRAMBLERS woon HEA

- WOOT FURSAOES VOLK INC., DEPT-CK, BOX SAG08I, miami, FL 33154

OAK M3sSB CcOMBO 5s39.95
Jerrold, Zenith, Hamilin, Sci. Atlanta, Pioneer
& MORE! OUR PRICES ARE BELOW WHOLESALE!

CABLE+ PLU

HEAT YOUR ENTIRE HOME
: Call 1-218-326-6786 or Wrile
s L
14417 Chase 51, #481-P Panorama City, CA 91402
1-800-822-9955 & Othar Info. 1~E1B—T 500
F - AN

S4VE $55 m ANCIENT WEAPONS
D

BUILD YOUR OWM ST
CRANK CROSSBOW Histoncal Uss
and

swoust +mor sorrICE ssTome | L =
AINFO PAK

€ LOOK YEARS YOUNGER| AMATING NEW HOME REMEDY !
© DEVELOP MUSCLES FASTI GET THE § WITAL SECRETS |
@ BE A GODD PARENT | THE 17 GREAT BASIC PRINCIPLES |
O IMPRESS DATE| "GUESS® DAY OF BIRTH. 100% ACCURATE/
@ ROACH SPRAY DISCOVERY! GET MONEY SAVING DETALS!
O LEARM THE 26 BASIC DRUMBEATS | WOTHOUT A4 DAL
B CARTOOHIST WILL AUTOGRAPH A NEW STRIP TO YU !

CONCAETE DOME KIT

& BUPER BTRONE VIDED & PRAINTED
s CUT WEAT/&DIR COND. BY 383

o e HELIGOPTERIN

fo joen -ty adventiric/

JOLITIC COSTRCTORS I, 819.95 , with nm" mputmlm ﬂm 'm loames avsdied & Severl Iuticopte
» B, . JW hies B plamm sesilabic
Plans for 16 Anclent Weapona. Sty i
Highi, Copavimenipr Dosk 11,84
Send $1795  Primitive Group, Inc. Ail Mow Cutaieg Wit inis_ . . $40.00 |
FREE CLASSIFIED AD Promet phs $2.05 S84 Box 197, Degt. | SPECIAL1 All 3 items: Osly $1955 m"t:
Limited Time Otter. Advertise FREE i the 181 Class Shp, PA ndd 1.08 tax  Shrewsbury PA 17361 T e et e 1310 aie Midsrventd, MO 3130

Classilied Newsketier. Reach 50,000 prospects
40 money-making calegories 1o choose from

Virite CIassifiud

Box 664, Dept. A, Pullman, WA 5163

Ice Fishing House
Swong, Lightweight
Construction

Use as & guest or playhouse
Igloo, Ril, Box 210, Bavdette, MN 5661

Satellite-TV

-u.ﬂ“ SAVE 40% - B0%
uﬂ" BOO-134-6455
'“"‘ 218-729-5231 Inv'|

|  SKYVISION INC*

B, sxyyviston in DORAN =) 55 [Order by Mail or Call (800) 388-8770|

SEAY - MOTOR COMPARNTY
FERCQLS FALLS, MH Eg&3F - o . . oo Corei Cand rnders - (Plaass s Viddes iy ) oo call {702 ) 389-T386  Forvign
INSTALL OR UPDATE YOURSELF® 1728 Bluchaven Dr. Dtﬂ M M“-rk-" KV 89431 USa mjmdllcrlhaul'r of Mex - 10 ||'\.I|'m=.lnna:' M 2 1Iuhlurdvel~'m |

~The Doran Three Wheel Electric Vehicle, ~Your Source for Electric Components.

Hiaild voiir s Flooiss Vebicle nva with inegpessive. relishle compomens. [Electric motnes, controllers, gaiges aud more. We sinck sverything vou need
Tops 80 mph and travels up s i miles on 3 5 bour- | 10y cherge, cossng only w0 build vour oan elecric whice. Package indudes. color brochure on our

4o 7 prmts per mile. bdeal for quiet, jpolluon-free commuting.  Complese vebnche ani plass. l: 1l kl! PHI: $5W

ptams mnd manusl cover both the elerenic s Sahan powened high milesge Pontfakl, Check ar SL0. )

version with "My pages of phoies. ilusirations and precie comsirucion deisi.
Ay inclides backgroend information in assist you i building your oen -Em FEthE "-.HS "rim‘

tlesign, or for coaverting sy car n ehecinc 3995 ﬁﬂ'.lﬂmM-M'pﬂdl‘td\hhﬂ:hﬂnﬂmwﬂm
Fully Detailed Pl : $ Includes: lisinry, curmest vehiches ssd developments. inlerviews with

Y Iph 5 postag & hadling! wppliers and spectalists. hanewy techolog and more. 52495

iphs 83 -.'\--l.m&l n].nnl




CLASSIFIED

DVERTISEMENTS

Dorothy Nolan, Classified Manager Karen O'Rourke, Asst, Classified Manager
Rata: $10.20 par word payable in advance sach insartion. Minimum insertion ten words.
Bold face capiualized words—351.00 per word additional (First word set in Bold Face st no sxtra charge, Zip Code Free.) Centered Headlines (5 Words or Less)
in All Bold-Face Letters—$50.00. Screening—5$50.00. The next available issue to place an advertisement s FEBRUARY. The closing is DECEMBER 5TH.
{On zale date s JANUARY 15TH ) Send remittance payable and order to Popular Mechanics, Classified Deparument, 224 West 57th Street, New York, New
York 10019, Please indicate Heading under which ad is to appear. As & 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 maintains a register of such mail-order advertisers containing their
complote names and street addresses. Advertisers using F.0. Box number must furnish complete name and street address for our records. To avoid delay in

the publication of your ad, please send samples and descriptive materials with your request if your ad does not state clearly what s being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER 'S MART
BOOKS & PUBLICATIONS

“WIN MULTHMILLION DOLLAR STATE LOTTERIES.
Book tells you how actual winners did itf Send £20.00 to
Sionehouse, M52 Garber Or, Tallahasses, FL 32300

SAVE HUNDREDS! Control your finances with innowative
nirw systom Froe Repon! Excel, P.O. Boo 140474, Nashvilke,
TH AT214

FREE 101 Things From US Gowemmeni 55 MK, 1407
Raspbarmy, Edison. b DA&17

MPROVE YOUR MEMORY IN ONE EVEMING! Laarn
quickly mastared mamory aystems from Harvard memory
axper. GUARANTEED! §12.95 D L Mercer Enterprises., Box
10E38, Columbus, OH &3201

HATE TO WRITE LETTERST Model lelters munual, ths
§12 Fobert, Box 7040 5t Joseph, MO 64507

MEA—FINANCIAL AMALYST reveals thiriean PROVEN,
EASY, LOW RISK ways to make and save Thousands of
Doitars! Sand $10.00 to: JRE Emterprises. (2-A1), P10, Bax
T1200, Milwaukesa, W 53211

BOOK: BECOME ROACH-FREE. Exterrminator Explains
£20.00 EPE. P.0. Box T4H, Calhoun, Lowisiana 712250074

“BHARPEMERS REPORT Monihly Nowsletter. Visluatde
Tipa—Sources—Buy Sall Used Equipment. Free Brochum
Bhkog Company, Dept. PM12, P.O. Box 23558, Minnaapolis,
MM 55422

MAKE money with the banks Send 51500 1o: MAY
Emerprines, 1586 Badger Ad., Morth Fole, AKX 99705

HATURISM LIFESTYLE: FAMILY RECREATION, Bocka,
maigArnes. wioeos Catpbog 33 LiSestyles-Pal, Bow (812850
Lom Angoiers, CA S00BE

IF ENGINES ARE YOU HOBEY, LIVE STEAM IS YOUR
MAGATINE. LIVE STEAM has everything you wanl 1o know
aboul steam engines and working scibe models—Iiraens,
boats, irectors, stalonary. $20 5 year check or charge card,
Live Steam, Dept 019, Box 629, Traverse City, Mi 40685 Or
cmll BOD-447-T35T

MEW publication tells you HOW TO GET $10,000 N

shudy. easy-to-follow.

fustrated directions on how to apply and receive money for
poliegal Send 510 for publication a: ETP, Coflege Stalion,
WA 891852533

HOW TO WIN AT CRAPS. WHAT, WHEN, WHERE, HOW.
$10. Sam Apo. P.O. Box 11387, Honolulu, HI S8&28

OPERATE a profilabls business al homa, new publcateon
shows you how, Send 518 Edward A, 48 Ward 51. Box
4583, Sabern, MA 01970

HOW 1o write how-lo-bookiats lor fun and profit $5.00
uiG, P.O. Box 10717, Alexandna, VA 22310

“HOW THE UNIVERSE WAS BORN." the big-bang con-
cepl buried. The best kepl secrst of nalure revoaled! A
lagical explanabon of the ongin of all matter, energy. and
even ife. Book, §10. J A, Piret. Linit S408, 5500 Boniis Baach
Ad.. Bonita Springs. FL 3192)

STOP SMOKING! EFFECTIVE PLAN! 8 95 DL Mercar
Enderprises, Box 10839, Columbus, OH 43201

DESIGNER DOORS Buill & Hung WEBASIC TOOLS. Plans
sand §7 .95 Wesbarn Designing, P.O. Box 1031, Soulsbyvilie.
Calif. S53732

READ BOOKS FOR PAY! §100.00% el Rush long SASE:
SMS, Dept. PMC1, Box 1800, Cordova, TH 38018-1980

PRAOPHESY BOOKS posipakd: ‘Great Controversy” —
Whila, £150 “The Lais Greai Planat Earth” —Lindsoy,
£5.00, “Wivy Protestants—Why Catholica™ S2.70, “Mational
Sunday Law" —Marcessen, §2. 70, Mail —Mart, Box 109
Deury, MO B5EI5-9T14

IMPROVE YOUR HOME AUDND CASSETTE RECORD-

INGS 53.00 SASE Gregory Salchnill, Box 30855, Flagstab,
AL B500G

“SAVE ON COMER REPAIRS." Experienced lechnician
imlls how. §8.85 BPC, 2508 Galepost Circle, Birmingham, AL
B4

NATURE LOVERS enjoy reading fine Costa Rican ecology
books. Catalog 00 Expoarte, Box 508-2010, Costa Rica.

118 POPULAR MECHANICS

CLOCKMAKING supples, wood joys. Caislog £2.00 jre-
lundabie). Cralstsr, Vanalsiyne, TX 75405-1368.

HOBBY CATALOG - HUGE SELECTION, OVER 350

PAGES S8%5  (REFUMDABLE) 1-B00-253-6440,
HOBBYWORLD
CHIRISTMAS GIFT SHOPPING

MAGCAL TALMING CHRAIETMAS PRESENTS Give
apestich v rradnesmen 10 masflale presents and haunl tree
chimney., more. &l pre-sel momanty with my SPECLAL
EFFECTS MANUAL and your tape recorder® Fully llustrated
MAMY plans, idess mciided B eftech ang controls sasity
mada Irom components liging around the igloo. of par-
chasad for 8 lew scteilings! Seed §10.00 |shioging fabed
Eppreciaied) o Meven s Wietk Bhap 4450 53nd Place 5W.,
Gagttle, WA QRI16

AQUAPRIME -Amaring Soill Bubstitute,
Strongar Healthier Aoot Systems. Reduce Walsring
Frequency, Vigorouws Plant Growth, Mixes with Soil, Indoors
or put. §31.85 sach, 35095 - Visa, Mastercard. Young & Co.,
450 Carmpball 5. #2, Cobourg, Oni. K3A 404

Enfhanonr,

CUT YOUR ELECTRIC BILL IN HALF
SIMPLE mechanical device guamantesd to reduce the size
of your slectric bill by up o 5P%. Great gag gift for thal
somsone who has everything. Beautifully gift boxed, in-
cludes complate oasy fo foliow instructions. §10.85 plus
5200 skh, KNARF Enterprises, P.O. Box 24261, Dayton, OH
45424

WE HAVE iho pulhr-rr Chavsirnas Gifts for pou. M Hugs

llusirated cataiog 300 available iram K] Carp.” PO Goe
16T, Wilthwood. M. (MEE0

USEFUL STOCKING STUFFER - Thank you gt Stainiess
magnifying tweezarn remove splinters easily, compleledy,
Handy for homea, shop, gardan Tirat ald ki 2811 .85 (NYS add
%) msice Track, Box 371, Dunkirk, NY 14048

DISCOUNT DOLLHOUSE FURMITURE! Fres Brochure:
Dolihouse, Bos 667, Hainespart, M., 08036

CATPAWSS, nandmands Musioal Wooden Spoons, Edsy
bo plary! Unbquar Gith! Send 516,95 {Guarsn ieed) or wrila Tor
Fris Dﬂllma RO E280, Mitemont, P 17845

llﬂ.lﬂﬂl nativity stables. 3 unique plans - §7 50 D!hul
wooden ki -545.00, Seymour Enterprises, Depl PWA, Bod
Graysione Fidge Cb, 51 Louls, MO E3128

CAROUSEL madodies! Original old merry-go-round music
on tapes. Catalog free! Couniry Carnival, Box BSET4{PMT),
Salem, MA D157

MANGER PLANS Build to scale, rustic siable for Malivity.
DISMANTLES for siomage. Need table saw. $885
B. Anderson, Box B43, Lolo, MT 59847

SPEEDING TICKETS! FIND OUT “HOW TO BEAT™ THEM
LEGALLY WITH THIS INFORMATIVE VIDED. SEND 51085
TO: KPE MSTRIBUTORS, BOX 148, DEPT. PM, ARDSLEY
K.Y, 10502-0148

FLINT & Steal. Complete Fire Buliding Kit. Exceflant Gift
idaa Could Save Lives. Free information SASE or §10 ppd:
AVI, POB 015, Blaine, WA 88330

$225 DAILY “CHROME PLATING Aulo Parts, Molorcy-
cles, inexpensive, sasy. (Frea) information: Chroma Finlah,
Box 2285, Waldor!, Maryland 20604

RUSTPROOF with iwo wires! Liletime waranty! Box
10208-C, Makati 1299, Philippines

MNOSTALGIC oldtime radics recosdings! ExosBent pifts!
Collector's musi! Sources $1 00, infoman, Box 276, Albamy,
MY, 12200

T OFF! Gift items. Toys, Tools, Knives, much morm.
Catalog §2. Consumar Wholasale, Box 455-B, Dalton, OH
44618

HUBCLOCK genuine Hubcap clocks Ready o hang
£2005 plus 33 50 shipping. Grellco, P.O. Bas 503, Cross
Fiiver, NY 10530

“STOCKING STUFFER™ Mew “MANE SENMCE" Playing
Cards Fun lor the whole famidy. Send 57 55 plus .T5¢ 544
to! Aris Publishing Co.. PO Box 296, Vauxnall, K 07088 (WJ
residenis add ™% Sales Tax)

CALCULATOR KEY RING- full lunction, solsr-powensd.
UMIGUE GEFT] Guaranteed $9.85 ppd. Serenity House, 15-A
Oid Sawkill Rd., Kingston, MY, 12401

GOVERNMENT SELED VYehicks fram $100. Fords, Mer-
codes Corvelles, Chevys Surplus. Buyers Guide (1) BDS-
SE2-H000 Ext 5-H0004

VAPOR Carburetor Triples MPG, Fres information. HaA,
A2 PV, Bowling Green, MO 83334

PRACTICAL FUEL SAVING for carburelors and Fuel
Injection. Frea Detasds. Eagle Ressarch inc, 1-B00-563-4758,
1-B04-434-5402,

CAR AIR PURIFIER. Stop breathing gunk., 100% guaran-
ot Elscirostatic sl cleans 515995 o $1.00 for catalog.
CAP, 1102 Piacid Dr. Corona. CA 91720

HO MORE PARKING TICKETS! Get the Parking Meter
Timar on Keychain. Alarm will sound befome time axpires.
Fect or Black. Ondy $5.05. Agvance Progucts, 5138 Sunset
Blvd. Suite M13. Los Angeles, CA 80027

[Continued on next page]




AUTOMOBILES
{Continued trom preceding page)

GREAT STOCHING STUFFER
PREPARE your car for re-eniry in seconds with your bare
hands, after you losa, lock the keys inside. or have your
pursa siolen 50 page booklet “How To Be Keywise™ send:
$3.85 1o: SR, P.O. Box 2038, Haverhill, Ma 01830

DRAUG RAID SEZURES: Buy Difl Cheap! Cars, Trucks,
Boats, Comparers, Seirures, Box 4309-AT. Weal Covina, CA
.

MECHAMIC RIPOFFS! Learn basic mechanscal knowl-
edge. BAVE MONEY, Stop paying ino much. Detalled gulde
booklel. Refundable Guaranise. $3.96 Wayne Pubilishing.
P.Q. Bax 121, Fredonia, K5 BET38

CAR OUT OF WARRANTY, bul still want the Cuality &
dependabiiity of Genuine AG/Delco, Motorcraft or for the
Imports, Lucss slectrical parts? BELOW DEALER COSTIN
Cail: 1-B00-328-6174, x304 (M-F) Sama Day Shipping

MAGHETIC OIL FILTER. Stop Bearing, Valve Stem and
Cam Wear from fine siesl particles Modity any ol Hiber.
Magnatic comvemion and installation instructions 57 .00 plus
$5.00 lor sach additionsl unit. Bulec Pacilie Corpamtion,
00 Lenare Streel, Seaitle, Washington. 88121, Include auta
make, yoar, and angine size.

“HEED A Car? Nothing Down. 1988-62 modals. Mo Credit
Check. 1-B00-848-0872 24 Hours.”

DESKEN-Build Airptanes, Hang Gliders, Simpiified publi-
cations brochure $1.00. MeCoy Aircraft, Suite 243, Box J,
Manhattan Boach, CA S0286

DEALERSHIP information §11, Wits, YW plans $52.
Neoteric. Terre-Havle, indiana, 4TBOT-2394, (817) 234-1120

HOVERCRAFT Pians Al Sizes. Calalog $1.00 Universal
Hovercrall, Box 281, Cordova, llinois 61242

HOVERCRAFT plans, 1 to 160hp. information. $5 (refund-
Bbda). Seviec, Box B4E. Monroe, WA B82T2

100 Page Hovercral Catalog $5. GPL. 2850 Cormorant,
Debray, FL 33444-1068

BOOMERANGS . ., MSCOVER HI-TECH RETURMS You
Wani! FREE mustrated Catalog. Amazing! Boomeranghon,
16081 N Jrd., Monroe, LA T1200-4222

CB'S, RADIO & HAM EQGLEPMENT

PAY TV AND SATELLITE DESCRAMBLING 1982 EDE
THOM. All new circuits, tum-on bypasses for cable, winsless
and satsllite Mew information on both Deciec and Liberty
Ome which DG VG il Plus, Ovion and B-MAC. 51595 New
Catalog §1. COD's add $6. VoicaFAX (T16) B74-2083
Ecrambiing Mews, 1552 Hartel Ave., Bufialo, M.Y. 14216

CABLE TV EQLEIPMENT

SECRET CABLE DESCRAMBLER, Build Your Own De-
scrambler For LESS Than $12.00. in Seven EASY Stepa
Rediip Shack Parts List incheded. Also FREE Descrambling
Mathods That COST NOTHING To Try. Send $10.00 To:
Harrywhile, 2 Mariin, Baylown, TX 77520

TOCOM, Garrold and Zenith Test Chips. Fully Activates
Unit. $50.00. Orcars 1-800-452-7090. information 1-213-867-
o081

CABLE DESCRAMBLERS. NSCOUNT CENTER. ABSD-
LUTELY THE LOWEST PRICES! All Brands-CALL US LASTI
Agvance Elesctronics 1-900-858-2018

DESCRAMBLERS, Converters, LOWEST PRICES, CNC

Concepts inc.. PO Box 34503, Minneapoliz, MN 55434
1-800-535-1843.

POLICE-FIRE SCANNERS. CB's. MARINE ZWAY. ANTEN-
NAS. HPR, BOX 19224PM, DENVER, CO 80218

DIRECTORIES: Secret Scannor Fequencies| Federal
Agencies. stz Big Catalog. CRE, Box 58-PM, Commack, NY
11728,

AMATING SUPER MILEAGE CARBURETORS! 18 differ-
ent designs. Details. Aulpmotive, Box BT, Hainesporl, ML
ek

WORRIED ABOUT THE NEW PHOTO-RADARI Inaspan-
pive, sasily instalied device works independently or with
axiating radar detecton. Sand §9.95 check/MO [MJ = ™%} 1o
DCO Inc, POB 1423, Linden, M) 07036

NOATH AMERICAM BOCIETY OF PATRIOTS AUTD
CLUB. TAX DEDUCTABLE MORTH AMERICAN CAR SaV-
INGS PROGRAM, CANADA-AMERICAN CONTENT B0P.
KEEP JOBS IN AMERICA! DETAILS 3500 M. G. LOKER,
ART, BRANCHTON, ONTARID CANADA NOE 10L0.

REPAIR UNEXPECTED Autc Breakdown's Yoursall with
AUTO SAVIOR'S EMERGENCY Road Repar Kif, Free Bro-
chure: Aule Savior, 3865 Elm 51 Dept BL Wasihaven, CT
08516,

SAVE Hundreds at automatic car washes and home. Fres
info. Bridge Publishing, PO, Bom 190, Belthpage. MY
117140180

COMPUTERIZED ENGINE REPAIR Like the Pros LEARN
HOW your car of truck will lest itsaif. Automakers sacrl can
SAVE YOU TIME & MONEY Special Repont, ENGINE COM-
PUTER MAGHOSTIC WITH A PAPERCLIP! Send §5 (refund-
abie), ICA, Inc., 24381 Pennie. Dearbom His., Mi 45725

CB MODIFICATIONS! Frequencies, sliders, Fi_smpliliers,
books, kits, repairs. high-periormance accessories. Catalog
&2, CBOI, Box 315000, Phoenix, AZ 850468

LANDGeneral Mobsle Redios, GB's, Boanners, Radar
Deteciors, Marne Transcalvers, Aulo Alarms Catalog, §2 00
RAeys, Box 14B62PM. FL. Worth, TH 7671 7-0862

ANTENMA Secrets Aevealed. Free Cataiog: Send Stamps,
Plans §7.95 Box 28020, Martinez. CA B4553

POWERFUL UNAPPROVED TV TRANSMITTERS! Tiny
Inaspensive Videocamaras! Sensational Microvideo Gatla-
log. 100 Suparaircuits, 1403-E Bayview, Harmosa Baach,
CA 0254, (213) 3739166

BUGGED? WIRETAPPEDT Find oul fast! Countarmea-
sures equipmani catalog $1. Capri Electronics, Box 589P.
Bayhiela, CO 81122

LOCK PICKING SECRETS. complete instructon. 54.98
other THias Availabie. Tower, P.O. Box 131, Cookewille, TH
38503

NEW Supor Minigiure FM Trensmitter Kim! Use Surisce
Mourl Technology! Super E-Z Circull Boards! Free kil
catalog: ANDI Elecironics, Box 25647, Depl. 2BCC, Tempe,
AT ASIB5-564T.

BUGGEDT? PHONMETAPPEDT Fres Catalog of Fanlastic
Electronic Dovices tells you Fasl® 1-800-T22-3000

ELECTRIC cars, conversion manuaks, pars supphy
sources. newsletiers. The most comphate E V. Scurce $5.00,
Performance Speedway, 2810-0 Algonguin, Jacksonwiile. FL
a2

&) MPH CONVERTABLE 2 Spead Eeciric Bike Trike Flans
$1200. Smiths, 658 W. Willow, Enid. DK 73701

ELECTRIC VEMICLE CONVERSIONS. 5500 catalog. re-
fundable. Solar Car Corporation, 1300 Lake Washinglon,
Malbourne, FL 32935

ALTOD SUPPLEES & EQUIPMENT

ALTERNATORGanaraior  Rebudiding Book,  Prica
Hedelund Enginesring, 7505 Barkentine, Las Vegas, NV
BNz

EMGINE OVERHAUL KITS: WHOLESALE CATALOG

£2.00. Engina Service Group, Dept. PM, Bax 13053, Lansing,
MI 48601

PROYEN METHOD ELIMINATE DEAD Battery Fram Fog
Or DOrrving Lights. insiruction Diagrams §19.95, AMC, P.O
Box 1180, Jamesiown, Calif, 85327

WVITALIZER| Revolutionary Fual-Saving Autlomotive De-
wica Proven on the road and in the labs! Improves MPG
Reduces exhaust emissions. Prolongs engine life, Greal
Chrisimas Gift!l income Opporiunity! For info—rush $5.00
to: DMA, 2225 West Birch, Bellingham, WA B8226

LONG PLAY TAPE RECORDERS, 13 hours par cassolte
Froe Brochure, Productive Products. Box 530024, Norcross.,
Goonga 30063

COMPUTERS & SOFTWARE

INVENTORY CONTROL HOMEBUSINESS Manage [nver-
tory, Inwgice, and Purchass Orders. FastEasy io order EASY
AS ABC or a 57 demo dish CALL 602-B80-4508 NOW|

SATELLITE - TV

FREE 24 PAGE SATELLITE BUYING GUIDE. DISCOUNT
PRODUCT PRICES. SATMAN [B00-4T2-8626.

FREE DETAILS! INSTALL IT YOURSELF! Complate sys-
tams, upgrades. Orbitek Saledlite Communications, Box 264-
M2, Bohemia New York 11T18-0264. [516) BE9-1202

SATELLITE TELEVISION DESCRAMBLERS Complats de-
tailed plmns for hame constrsction by anpone. $3.00, Jansen
Elecironscs, PO Box 25161-A, Seatthe, WA 08125

X*PRESS subscribars. tied of hasing your decryptor go
"urn-authorized.” Call for the Data Delenddr microconirofier
§9595 913-221-2455, or include decryplor AMN#F lo:
Universal Systeens, 1925 Sieben C1., Topeka, KS 66511

CABLE Descrambilers. ‘Can't Touch This'| RDCK BOT-
TOM PRICES! Al Brands. Wholesale Price Glub - Open To
All. HITECH ELECTROMICS 1-800-T45-5079

CABLE TV SECRETS - the outlaw publication the cable
companies tried to ban. HBO. Movie Channal, Showtima,
Descramblers, Comverers, eftc. Swppliers list included
$8.65. Cable Facts, Box T11-PM, Pataskala, Ohio 43062

CAMPERS & TRALERS—NITS, PLANS

BUILD YOUR OWHN - Trewal Trader - Fifih Whesler -
Muotorhome - Camper - Pickup Cover - Plana - Paibemns - Kits -
Cataiog §1. GLEMN-L, 1152 Rosecrans, Box 1804FV1,
BealMficrwear, CA D076

172 TRAILER PLANS Motorcyche, Uitility, Gar, Gonstnic.
lian - Strong. Streamlined, sasily built. Compononi Kits
Catalog 84 00, (Aelundable), Tag-Along, Box 15107, Salem,
0OR 7308

DECEMBER 5TH
ON SALE DATE: JAMUARY 15TH
BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG-
EST COMPLETE LINE - 870" - Powerboats - Sailboats -
Trimasans - Dinghies - Houseboats - Hydroplanes - Tunnel-
hulls - Duckboats - Canoes/Strippers - Kayaks - Dories -
HSCOVER no dryrot epoxy boatbuiiding - HUGE ILLUS-
TRATED CATALOG 5000 [Airmail $5.00), includes Froo
Epony'Fiberglesa/Supplies Catalog - Book “Amaleur Boal-
building”. $8.00 . CLARKCRAFT, 18- Agualane,
Tanawanda, NY 14150

BOAT PLANS - PATTERNS - KITS -Unsurpassed salaction
- TEE° . Hydroplanes - Canoes - Kayaks - Rowboals -
Duckiboats - Dories - Bassboats - Sailboats - Houseboats -
Quick/simpla Stitchenglua. Tremandous savings! 168-page
DESIGN BOOK - 54.00 AIRMAIL. includes Free ~Boatbwild-
ing Supplies” catalog. GLEN-L, 9152 Rosecrans, Box 1804/
PM1M, Ballfiower, CA 30708, 21 3630-6258

EVINRUDES — NEW 1890 Bargains - Top Brands . all
sizes ., 3200 handling Soott MoCulloch parts | .
Elecira Mazgine, 510 Merrick Fosd, Lynbrook, New York
11563

ATHLETIC EQUIPMENT AND BODY
ELALDING COLUETSES

"PANTHER™ Strengih For Salf Defenss! “POSITIVE™ Ae-
sults in “Six Weeks." Free Details. Kisha, Box 147 Dept. A1,
Duguesna, PA 15110

BIGGER, More Powerful Muscles-faster!! Free Bookiet!
Iinfverspd, Box 66944, Detrod, Michigan SE2e0

MCREASES Sirengih. Virility, Starminn Enduranca, Ener-
@y, Sale Evropean Formwla 1-800-878-8844

FREE Cawdog - Lowes! prices world wide SEYVISION,
10E2 Frontier, Fengus Falls, MN 58537, (BOD) J34-8455

STOP BRAKE SOQUEAL! GUARANTEED! Lubricant and
Bookiel $8.00. Hanna Distributing. Box 1423, Fayetieville,
AR TIT

CAR [VACUUM) 51485 to: 5.5, Aock. 1673 Prospect
Place, Brookiyn, New York 11233

FREE SAMPLE WORLL'S GREATEST HAND CLEANER!
Sand $1.00 (PAM) Delian Enterprise, Box 1292, West
Cakdwell, N 07007

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

G0 KARTS, Minibikes, ATV's. Kits, Parts, Engines. Lowest
Prices. Largesi Selection. B} Page Calslog $3.00
Retundable, Kart World, Dept C. 1488 Mentor Ave.,
Paineswiile, Ohio 44077

TV, VIDEOS & VIDEO EQLEPMENT
MOTICE: USE OF CERTAMN [TEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

GUNS, DECOYS, HUNTING

OHLAHOMA AMMUNITION COMPANY BUY DIRECT AND
SAVE Many popular calibems: rimiire, centerfire-handgun
and rifla ammunition. For free price list and ordaring
inforrmation write or call us: 4310W. Rogers Blvwd.. Skiatook,
O T&OTD. {318y ASE-21ET.

CABLE TV CONVERTERS. Jerrnid, Oak, Scientific. Atlan-
tie, Zendlih and Many Othars. “New" MTS Stereo Add-Om
Mute and Voluma. ideal for 400 & 450 Orenevs! Visa, MG +
Amex. 1-B00-826-TE21. BEB inc.. 4030 Beau-D-Aue Drive.
Eagan, MN 55122

FREE HUNTING AND SHOOTIMG SUPPLY CATALOO.
COwr catmlog has hundreds of Hems for e hunisr and
shooter. Call or write today for your FREE CATALOGH
RAIVERBEND CATALOG COMPANY, P.O. Box 22582 DEPT.
PM, Chaftanooga, TN JT7422-2882 (615) Ba2-8118

DESCRAMBLER KITS. Comghete cable kit 54485 Com-
plate Satellite kit $49.95. Add $5 shipping. Free Brochiure,
Bummit PM, Box 489, Bronx, NY 10485

CABLE TV BOXES NEW EQUIPMENT 1 yoar warranty
Loow-Fair price. Fres Brochare AGE Products, P.0. Box 582,
fisco, ME 04072 1-800-234-0726

“STHUGHTING" 1-800-777-3742 Save up to 40% on name
brand lighting
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TOOLS FOR SALE

HOME CRAFTSMAN

BOLTS, SCAEWS, TOOLS, WHOLESALE, DIRECT. Guas-
anteed. Catalog $2.00 (Refundable). Camelol, Dept. 44, Box
65, Bristol, Wisconsin 53104

LATHES, Engina & Toolnsom Models Available. Caialog
§1.00. Biue Ridge, P.O. Box 536-V, Hurricane, WV 25528
[0 SE2-3558

COMVERT your verlical bandsaw 1o cul matal Simple,
works great Drawings, (natruction sheel, materials list
$10.00. Padke Enterprises, PO, Box 34, Bimwood, TH 38560

STEEL, Aluminum, Brass—Sheet, Bar, Shop Supplies.
Plans. Wiie: CEl, AR1, Box 163, Cameron, IL 51423,

& METAL Cutting Lathe $121.70. Taig, 15048 Proctor,
Industry, CA §1748

LATHES-NOUSTRIALHOBBY FROM $345.00, METALS,
SUPPLIES, LARGE CATALOG $2.00. CAMPEELL TOOLS
35TH YEAR, 2100-D SELMA RD., SPRINGFIELD, OHIO
45505, 1-513-322-0562.

FOUNDRY SETS Supples, Brochum 51.00. Pyramid
Products, 3736 5. 7th Ave. D-PM, Phoanix, AZ 85041, (602)
2T8-50365

METAL And Woodworking Tools And Machinery Free
Cataiog The Walter A Wood Supply Co., Ask tor Doug 1-800-
4ATE-1415

HOBEYISTS improve your LATHE with the ultimate took
post system ! KAF, Box TE3C, St. Joseph, Mi 49085, 616-429-
7050

T8 HEWI Shop equipment made from PYC PIPE. Belt
sander, scroll saw, and more. 17 projects, 135 page manual
§18.85. OF MULLINEALIX, Box 77-M, Otego, NY 13825

MAKE WOODEN TOYE, whirligigs, door harps, doll-
houses, clocks, music boxes, waather instruments. crafls,
furnifure with cur plans parts, kits, suppliss—Cainlog
§1.00—{BO0)-B48-4383—Charry Tree Toys, Belmond, O
AT 8-0068

1001 EXCITMG WOODCRAFT PROJECTS! “Folkan,
Furniture, “Yardart," “Couniry”, “Christmas” .. mama!
Catalog $1.00—Winfield Collaction, PME1 . Fenton, M 45430

FULL-SIZE PROFESSIOMAL PLANS Catalog $3.00. Over
200 pdans for buibing fine furniture. Furniture Designs, Inc.,
P91, 1827 Edmelals Ava.. Glenview, IL BO025,

1000 WOODCRAFT PATTERNS! Fun, profitable, shop-
tested designs. Catalog + sample pattern 5200 - Accents
[BP-121), Box 7387, Gonic, NH 03839

CERAMIC TILE INSTALLATION Step by Step Piciure Book
far the Novice, $2.00. Herb's Printing, Bax 381970, Anza, CA
92538

TURN your LAWNMOWER into a MULCH MANKER. Essily
amsambled in 2 hre. 5550 FOLDING SAWHORSE £5.50,
both plans for §7.50. Paragon Concepls, B245 M. 24th
Parkoway #2068, Phoenix. AZ BS016

WOOD, WOODWORKING

BUILD VIDED-AUDIO TAPE AND CD HOLDERS. Easy To
Make. Greal For Gifts. All Three Plans. $5.95 T-Square
Productions, 51 Pleasant Street, Suite 56, Malden, MA 2148

307 SHEET Matal Brake $150.85. Gingary Tood, P.O. Box
75, Fordland, MO B5652-00T5,

LAMIMATED, 25° Toy Semi Truck Puans 3650 Tum
Cratter's. Box 172 Holyoka, CO B0T34

BANDSAW BLADES, Any Size. Free literatum,. King Saw,
6541 Tidewaler Drive, Norfedk, Virginia 23509

CASTINGS for 10" Wood Laihe - 12 piece sel. Brochume
£2.00. McKelvey's. 1320 E. Gth, Loveland, CO BOS37

HARDWARE, Toods Below Wholesale. Mo Mmimum, Cata-
log $2.00. Leung, 67-37 Kessal, NY 11375

DILLON MK IV WELDING TORCH |oxy/acetylans| FAe-
placemant Parts Dilkon MK 1L information, Wiite or call: SML.
Box 378, Weiches, Oregon ST06T 1-800-424-3832,

ENERGY SAVING

FREE EMERGY! Fuel-iess Molom and Ganeralors. HAA
AEP, Bowling Green, MO 63334

INSTANT HOT WATER arywhare in your house plus save
willer and Simple instalistion. Plana $10. Save
Wwier, Box BA3, Keller, TX TE248-D8E3

CUT HEATING BILLS ‘i@ + Enargy Publication $695
Spika's, 320 Ma-Chunk St Pottaville, PA 17901

SOLAR & ALTERMNATE ENERGY

NEW! BUILD AMATING LIGUID PISTON ENGINE from
pipe fiings. Easy plans, Free information, ABCO, Box 306-
M12, Seminary, MS 39478

FREE HEAT. Ptans tell how io baild solar heater for air or
waber, using local materials. Complete with diagrams, mads-
rial flist, imsiructions. Send $19.95 AVF, Box 5081,
Santapouge, N.Y. 10707

BOLAR Collectors You Construct. Send Stamp. 10908-
PME Hayvenhursl, Granads Hilla, CA 51344

GIANT SOLAR PANELS $44.00 EACH| Excellent Prices/
Solar Equipment'Accessores. Free InformationSASE.,
Catalog $3.00 1o: Pak Rat Electronics. Box 830073, Houston,
TH 77269, (T13) 6930310,

FREE Woodworking and Craft supply calalog. Pallerns,
Hardwara, Books, Wood Goods, and much more. Ammor,
Box 445P, Easi Northpor, WY 11731

UNMIUE Piggy Bank Plams $3.50
Evansion, L 60204

ﬁmm

UMBOUE folding chair plans. Perfect lor camping. $12.85.
Leonards #1, P.O. Box 386, Levelland, TX TBI36

LAMDEAILER PLANS - §15. Sew Advertisement in Popular
Science. American Sand Yacht, T184 Hwy. 101, Yachats. DR
GTaGE

PORTA-SPHERE™, Bulld your own poriable buikding.

E-'r sturdy, truly poriable. Pians $12.50 Maans Dratting,
Waklace, San Saba, Texas TEATT.

PFO. Bowx 5166,

ASHING LOVER - puald thas un and msxpeneie unsgues
dwice. Warns you if & feh B on your line. Plans §1285
Beneath 153, 11860 Magnofia Avenue. Ste. A Aiveirside T4
2503

MOUSETRAP. Caich mice alive Detailed plans, sasily
construched. §4.25 Dnstoll Entenprise, 1077 Rickenbacker
Bi, Ban Josa, CA 05128

AMAZING PPE LOCATOR anyons can make for under §3.
guaranised? Locate & frace all metalic, plastic, clay, masonry
pigeesn [1matad ta 150, depih). Mever dig in the blind again! For
plars, sand $500 & Lg SASE to: Lighthouse Distributon,
Dapl. PM-1, PO, Box 758, Beaumont, GA B2

BUILD plastic soda bottle birdfeeder for less than §1.50
For plans send §3.00 o Don Rees. Ad 1. Box 297, Austin, P,
16720,

CHILDREN'S TABLE & CHAIR PLANS
ECONOMICAL, Photo Included. $12.85 Box 270478,
Tampa, Florida T3688

COMPLETE in-home course on kilchen relacing installs-
thons §195. MOVISA 1-B00-426-6018

SAFELITEA. Bisck & Decker Emergency Lighl DONT
LET SEVERE WEATHER PLACE YOUR LOVED OMES IN
THE DARK EVER AGAMN| Comes On Automatically When
Powe: Falls. Usa As Mightlight Or Flashisght. Mo Batieries To
Replace. Two Year Warranty! Place One In Each Strategic
Ama OF Youw Home $19.95 Esch T C Enterprises, 4303
Merwick Drive, Greansboro, Morih Carolina 27409

STAIN REMOVER for carpets, upholsiery, ciothing, alc
GREAT FOR PET STAINS! Environmentally safe. MONEY
BACK GUARANTEE! Soid wholesale since 1980, 55.95 +
£2.25 5&H, ErwiroProduct, inc., Box 26-PW112, MY Laurel,
M DBOS4

THIS IS A SCREENED AD|
LET Your Advertisamant Achievs The Sams EMpet! For AR
Additional 850.00 Per Achverisament You Can Orser Our
Screaning Frocess. Same Prce Applies To All Advertiss-
ments No Maber Whal Size, Small Or Lerge For Nom
Intormatson Call POPULAR MECHAMICS CLASSIFIED—
121 B48-216T.

HOME BLELDING & REMODELING

GEODESIC DOME SHELLS. One hour VHS Construction
video $1000. Canterbury Domes, 815 Canterbury Flosd,
Kings Mtn,, NC 28088, T04-T38-T212

BUILD Your Own Dream Home! Let me show you how o
aliminal® the Bullder & Sowe Thousands! Croate Egquity
Enstmrnitly. 20 Yaars Experience. Send £2.00 for i8] of Critical
Prih Construction Schedules Needed 1o Build Your Own
Home io; Cribcal Path Publications. Box 118, Franklin, IN
dE131.

EURO-STYLE compuier generalisd MODERN designs Tor:
Home, Cotage. Guesthouse or Studio. For calalog send
$49.50 to; Alered States International Inc.. Sulte B, 1858 Reed
Avenue, San Diego, CA 52709

PLASTICS

CASTOLITE Liqusd Plastics. Crysial clear. colors. For
casting. ambedding. coating, fibarglassing, repairing and
reproducing with owr Mold Making Supplies. Catalog $2.00.
CASTOUITE, Dept. 910:/PM, 4015 Dean, Woodstock, IL
BO0EE,

RUBBER compounds, mchniquas. Make masks, molds,
ftoys, paris. Catalog. $1.00: Handmade. Box 167T13(M12),
Mbarmphin, TH 38 166-0713

AR CONDITIONING & HEATING

HEW FURMACES or CENTRAL AIR-CONDITIONERS from
245000 Heatpumps, Rootiops. Catalog $3.00. Woridwide
Destributing, 1730 E. Reopublic Road, Suie A-145
Springfieid, MO 65804

MPROVE Indoor Air Quality. LAQLA. Booster Alpha 1 for
outdoor package A'CH units. househobd air.
Sand 5500 (deductible on order) and LSASE to: Alpha-Alme
Conditioning. 1350 E. Flaminga Rd. Suite #300. Las Vegas.
NV B3 18-5263 for further details and order form.

HIGH EFFICIENCY low cost air fillers. Information §1.00
Frash Asr Filers, 7431 Bay 5L NLE_, 51 Petersburg, FL 33702

VCR REFAIR. Guide §9.05. Valiey, 4201 Meshaminy Bivd,
108, Surte 238, Bonsalem. PA 10020

STORAGE SHED - Poriable, Woodan, 8 =12'= 10" high,
Cuality Blpeprints, Malerials List & Instructions. $1295
Logan Enterprises, 1220 Gillespie Way, Santa Barbara, CA
s3m

ICE FISHING SHELTER. Sturdy, Portable, Easy To Build,
For Plars, Send $5.85 To: Lucie Manka, HCI3, Box 31TBA,
Wasifla, Alsska BOG654

POWER CELL OF THE FUTURE Amazing fual cell battery
runs on hydrogen and oxygen gas. Efficient. safe, simpls
and pollution free. Send 5§10, US funds Tor description and
plans io: Matthow Evans, AR, Usbridge, Onlario, Canada,
L8® 1R1.

HEATING, FUEL SAVERS

ADD a bdower and heal exchanger 1o your double harnel
siove. Doubles heal outpul Drawings instruction shaet
maberialy lisl $10.00. Asdke Enterprises. P.O. Box 34,
Elmwood, TH 38560

CUT FUEL HEATING BILLS, Info. Shone, Box S07T1P, Toms
Fiwar, Mew Jarsey 08753

120 POPULAR MECHANICS

CASKET, build your own Plans 510095 Midwesl
Fabrication, P.O. Box 2501, Springfield, MO 85801

COMPOST Box, Recycle Waste, Plans $8.00 Box 565,
Beaumond, Albarta, TOC 0D

BELT BUCKLES for coina, slomes, jewalry mountings. cul
siones, chock works. Wholesals calalog 25¢ Eloxite. Box
T3, Wheatiand, Wyoming 82201,

PEST CONTROL cosiing blg bucks? Eliminate them
yoursel! & save with complele guids by professional techni-
clan. Fush §6.95 1o Bear Creak, P.O. Box 110118, Aurora,
GO BO04Z-0118

ARROWHEAD Making. VHS $20.85. 5'H $3.50. Commons,
Boo 5012-M, Central Point, OR 97502

FRAME PICTURES lise prolessionals Shep by siep man-
unl plus wholesale calalog. $19.05 plus $2.50 SAH. Ordar
now| WAREHOUSE FRAMERS. 1-B00-227-2467

CHESSBOARDS from scrap hardwoods. Foolprood Cut-
ting and Glung instructions. $10.00 P. Andarson. 5
Mayflowsr Foad, Hoedham, MA 031852

MAKE recycling sasyl This lour tin chest doubles &s a
Windewseal and 4 ba buill in an sMermeon. Plans $5.05,
H2E's, PO Box 308, Morth Adnms, MA 01247

ODORLESS Tollet| Automatic Exhausting Plans: $14.55
591 Woodland Ave., Williamsporl, PA 1TT01-2457

RECYCLE Your Scrap Pl Various Projects $12.95
Robert, 5 Almar Ave., Nepluna, NJ 07753

PROFESSIONALS SECRETS REVEALED! CARPET
STEAM CLEAMING, DO IT YOURSELF, GET AMAZING
RESULTS GUARANTEED. VALUABLE GUIDEBOOK TELLS
HOW, 5500 SHAAK Productions, P.O. Box 7507, Fremond,
Ca, 84537

TO DO THE DODE send 53 1o THE DODE, P.O. Box 991,
Caps Cansvaral, FL X2920

SAVE BIG BUCKS Fix Your Toro Type Paddle Snow-
Digwer Yoursall. VHS Video $2005 Gregies, 472 5. Griggs,
51 Paul, MN. 55105

{Continued on naxt page)




DO IT YOURSELF
Continuad from

VCR REPAR - Milmaln your own YCR with & Balt & Drive
Ciuteh Kit. State make & model # And Send $30.00 plus
§2 50 SAH For kit and Cleaning Instructions Payable 1o: VCR
Kits, P.O. Box 141, Mechanicavills, Maryland 20652

D N e L e

I8 YOUR WATER SAFE T Remove contarmsrants frem gour

wtir by Building 8 revarss osmosis home walar Lealmernt

‘Lags than hafl he cost of commescial instalations,

Frea details. For parts list, plans and instructions Sand

$10.00 i PUREWAT, P.O. Box 50614, Billings, Moniana
59108

m KITCHENS Plana, Instructions. nformation
$3.00. Kitchans By hail, 1550-1 Newbury Ad., #322, Rewbury
Park, CA 81320

DECALS, EMBLEMS, PATCHES
CUSTOM EMBLEMS, PINS, DECALS.
Froi Aush Sketch Stadd, 57 Leroy 51,
WY.C. 10014, (212) 929-2263

ALCTIONS

CATCH the holiest wave in telecommunications and
prapans lof the luture now. Lesenfiber optica, pholonics and
slecironies. Ite all part of the exciting MEDUATELE-
COMMUMCATIONS TECHNOLOGY Program al THE ART

L. 8. CUSTOMS ALCTIONS: Buy cars, boats, planes. real
estate, jewelry. bools, clothing, and mars. Seied itams held
for public auction. Complete Info: 1-000-886-0042 Exi. 636
Total eost of call $6. First Hall Min. Frea

ANTIOUES, RELICS, INDIAN GOODS &
CLRIOS

FREE List 1o Serigus Colleciors. 300,000 indian Artifacts,
Spears, Pots. 50,000 Minerals And Fosasis. Caddo Trading,
Bex 669, Murfreesboro, Arkamaas 71958

STAMP COLLECTING

SAVE MONEY Major Homa Appliance Repair Videos. Fros
Brochure 1-800-258-TAPE.

BOTTLE cutting, ecological, enjoyabla, practical. Free
brochure. Ephrem's Botile Works, Box 210, Cataract, Wi
54020

ELECTROPLATING Taxtbook. Electroplate Metallics/

Hon-maetallics. $14.95 Details Frea Trople, Palm Bay, FL
APH0E-D0A5

MAGMETS—AIl prices. Send stamp lor
brochure. Texan Accessories, Box 23518, Fi Lauderdale, FL
33307

ARTS, CRAFTS, SUPPLIEES

BULD clocks for profit jcost undsr $8.00 sachl). Our
vidoos show you how! Wholesale clock catalog $3.00 (credsl-
od) contmins ower 1500 iMema! Stesbar, P.O, Box 463-F
Andiover, M) 078210481

STAINED GLASS tools, supplies, kits, and more. Catalog
§1 00, USA mail only. AmenGlas, Departmant MPM11Z, Box
2TBES, Oimahn, Nebraska B8127-0668

FREE Gift With First Purchasa. LS. Approvals And Want
List Sarvioe. 20¢ for handiing The Siamp Boultiqua, P.O,
Box 456, Madison. hJ 07540

ploma
Institube, SEIA Adslaide Strest, West Toronto, Canada. MEH
%3

INVESTIGATION CAREER. Quick home study. Bacome &
professhonal. (SO0} 272-6680.

tor's, Doctorates. Accredited, inexpensiva, fast. Crodit for fife
axparience. Free stdsen page booklet. Dr. John Bear, PO
Box B28PM, Benicia, Ca. B4510. 1-B00-835-8535,

LOCKSMITHING, Linvarsal Schonl of Mastar, E-Mrlqmﬂ-
dence and Shop Training, Box F14652PM, Sacramento, CA
95821

PIANO TUNING PAYS - Piano luning - Electronic organ
servicing. Learned sasily a1 horma. Free bookhet. Milea Bryant
Sehool, PO Box 19700, Sacramento, CA B5818

FREE Giant Bargain Stamp Catalog, Full Of All The Latest
Offerings On Workdwide Stamps. Accessories And Suppliea,
Bassball Cards, Postcards And Banknoles. Plus You'll Ae-
coive Stamps On Approval. Buy Only What You Like, Returm
Balance, Safisfaction Guaranteed. Jamesiown Stamp
Company, inc. Dep't. E121PM, Jamestown, NY 14701-0016

FREE sample plus catalog Jefleries, 3480 Msodlebelt,
‘West BloomTeld, M 48323

50 DEFFERENT Odd L5, batween 1861 and 15839 - §1.00. Ed
Raush, Box 3734, Mansfiokd, Ohio 44807

OLD L5 stampa on approval. Sherman, Box 15385E
Philadalphia, PA 19111

OME! Twa! Three! Cent Stamp Approvals. Regardiess
Catalog Kiosier, 4164 52nd 51. San Diego, CA 92105

YGETTING Started in Stained Glass.” §1.00. Whittamane,
Box 20657, Hanover, Mass. 02339

CLOCK WORKS, baading suppliss, rockhound supplies,
bl buckles, cut stones. Whokesale caialog 25¢. Eloxite, Box
729, Whaattand Wyoming 82201,

Emm
STEAM ENGINE KITE a! savings to you! Gend 52.00 for
catalog. P.M. Ressarch inc. Dept. 7, 4110 Niles Hill Road,
Wellsvilla, NY 14855

LIVE STEAM MODELS! 100-KITS, ASSEMBLED, ACCES-
SORIES, PARTS. LARGE DISCOUNTS. Stunning Colored
Catalog 8595 Rafundable Dismond Enterprises & Book
Publishers, Dept. PN, Box 537, Alexandria Bay, NY 13607
Phone: (134751771

FRING Cannon Model Plans. Catalog $2.00. Grean,
PM121, Box 892, Shalimar, FL 32579-0882

MAGIC TRICKS, JOKES,
VENTRLOOLASM

VENTRILOGUIST Supplies, Instruction.  Information
FREE! Dummy Catalog 52 00. Mahar, Box 420-FM, Listieton,
Colorado 807160

FREE| World's Leading Movelty Catalog. 1800 Jokes,
Tricks, Secienca, Sports, Hobbiss Johnsor-Smith, F-01,
Bradentan, FL 34208-5500

HAGIC, JOKES, NOVELTIES, Super Catalog $1.50. Huey's
Houss Of Fun, P.0. Box 505, Wallls, TX TT485

BLAGIC tricks, books, videos. For catalog send $2.00 1o;
THE MAGIC CAT, POB 157, Waukegan, IL 60079

364, Migm| Shores, FL 33153

MILITARY Medals Catalogus $1.00. 10 lsswes $8.00
Wemon, Box 1560PM, Wildomar, CA 825351560

BUILD Aaal Miniature Cedar Log Homes, TAG Logs Miiled
To Scale 1 = 1°, Sample Log And info. $3.00 Ta!
MARLH, 12477 MBS, P.O. Box 185, Millersburg, M1 48753,

FLAG CATALDG - $1.00. Browsa 'n’ Buy, Box S04-M12,
Bohemia, NY 11718-0504.

CAMERAS & EOLWPMENT

SPOAT 35MM ACTION TRACKER
EXTRAORDINARY CAMERA aliows you fo view pous
subject in a unique fashion. Caphure movement in 4 gedgisn-
il positiong on 1 trarme with one plesh of the shutler releass
4 photos lor the price of 1. Never bedore has a Camens dons
so much for so libie money. $1495 incluces SEH, A-Z
imports, SB35 W, Sahara Avenue #5131 Las Vegas, NV BEINT

PLAYS, SONGS, MANUSCRIPTS

§1,200,00 Cash Prize. Posms Wanied For Mew Songs -
Recordings - Publishing. Broadway Music Productions, Box
T4%8-PM, Sarasoia FL 34278

MUSIC INSTRUCTIONS & INSTRUMENTS

VIOLIM, GUITAR, eic., making maborials, sccoessones,
books. Catalog, $1.00. imemafional Luthiers Supply, Box
580357, Tulsa, OK 74158

ACCORDION Top Brands, Cordovox. Buy Dimect Tremen-
dous Discounts. Trades, sccoepied, Froe brochure. PM,
Accordion-0-Flama, 168 Wesal 15th Sireet, New Yaork, NY
10011, Phone 212-675-0080.

ACCORDIONS, COMCERTIMAS, Buthon Domes, nisw, wsed,
repairs, trades, crodit cards. Castighione, Box 405, Warren,
W 48030, Catalogs 313-755-6050—000-325- 1832

IMNSTRUMENT Kita! Build Appalachian and hammanad
dulcimers, banjos, mandoling; even harps. herpischords.
Fres Catalog PM Hughes, 4419 West Colfax, Denver, CO
BO204

TERMPAPER pssistance 19276 papars availablel 306
page catalog—rush $2.00. Resaarch, 11322 Idaho, #2080,
Los Angeles, 00025 Toll-Free Hotline: BO0-351-0222
(California: 310-477-8226)

PARALEGAL GRADED CURRICULUM. Approved home

study. Mast affordable and comprehensive, 100 years of

Iegal training. Frae catalog, (B00) B26-0228. BLACKSTOME

Tmm?mur LAW, P.0). Box B7448, Department PM, Dallas,
X

RECEIWE FREE GOVERNMENT GRANTS! .. GUARAN-
TEED! Mever repay! Aush long SASE: SMS, Dept. PM-B1,
Box 1860, Cordova, TN 38018-1960,

FREE COLLEGE TAPE External Degrees, Business/Public
Administration Law, Graduate-Undergradusts Financial Akd
(B00Y TEGHO0S Extension G17. LaSalle Unbversity, Mande-
vilka, LA TO470-4000

=JET/GAS TURBINE HOMESTUDYT - Fapair, cverhaul,
malntenance. American Jel School, Department PRET,
Darby, Moniana 59829,

YOU CAN receive Grand, Scholarships and loans. Deiails
Frae. VM Scholarships and Financial Ald Senices. P.O. Box
03103, Columbua, OH 432030103

SEEMING Heaven Use AC.2; JN. 15 1127 NE Filth 51,
Ccala, Fla, 32670

HIGHSCHOOL Students College Bound. Grants, Scholar-
ships, Loans. Free inlo 1-800-872-1221 Ext. 1674

BE A LOCKSMITH. Moneymaking Career Opportunity.
Send for o Free Book to the Lockasmithing Institute, Dept.
0121, Fairfld, MJ 07004

FULLY APPROVED UNIVERSITY DEGREES! Economical
homa study for Bachelors, Masier's, Ph.D., FULLY AP-
PROVED by the Calitarnia Supariniandent of Public instruc-
tion. Prestigious Teculty counsals for independent study and
lite exparience credits (5000 enmolled students, 400 feculty)
FREE INFORMATION-—Richard Crews, MDD, [(Harvard),
President, Columbia Pacific Unfarsity, Depariment 2E80,
1415 Third Street, San Fatasl, CA 34001 . Toll free: (B00) 227-
0118; California- (B00) 552-5522; or (415) 458-1650.

MAKE & Thing ... Make a Living . . . Study INDUSTRIAL
DESIGN TECHNOLOGY and bring your ideas to life. Leam to
problam-solve, sketch, rnder and deakgn. Devalop models,
create prosthetic sppliances. Build your future in movie and
theater special affects, toy and product, exhibit, transporia-
tion, furniturafiture, architectural 8nd emusamant anvinon-
mantal design af THE ART INSTITUTES OF PITTSBURGH,
FORT LAUDERDALE, SEATTLE OR THE COLORADD M-
STITUTE OF ART.

FOR INFORMATION WRITE
528 PENM AVEMUE, PITTSBURGH, PA 15222
OR CALL 1-800-851-5500.

ATTAIN YOUR FINAMCIAL FREEDOM. Audio Casneite
$1206 JD4, Box 2214, Misgars Falls, NY 14302-2214

RETIRE in style. Guaranised, $10. HASchendor!, 5138 Tth
Ava, W, Bradenion, FL 34308

mvmwmwmumm
Koalon Enterprises, 2825 Faulkner Ad., Little Rock,
TZ=10

EDUCATION & INSTRUCTIONS

e —————

BECOME A PARALEGAL HOME STUDY. FREE CATA-
LOGUE. B00-352-TOTO DEFT. LP1IT,

DETECTIVE Homa Study Course. Fres lapsd pin, conifi-
cate, greal future. Professional Investigeior School, Depl.
CP. P.0. Bow 41258, Los Angeies, CA 90041

WORLD WIDE COLLEGE OF AUCTIONEERING, INC. (for-
marly Feisch) Temm soon. Fres catalog. COL. GORDON E
TAYLOR, Bax 048, Qept. 19, Mason City, 1A 50401, 516423
5242
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ALASKA employrnent, land programs, Dusiness opgonu-
nitiea. Settler Newshatier §10. Box 34118, Junesiy, AK B9803.

JOB HUNTING [N A RECESSION 510 LSASE POB 688,
Crystal Rivar, Florida 32623-0988

OVERSEAS. To 51000 Diaity! FREE list. TINCPO, Box 585,
Dwarbom, kil 48120

OVERSEAS §30000 - STS000+ Frew Repon!
Employmant, Box 5730-AZ. Lighthouss Poiml, FL 33074

INVENTORS! Meed wood metal o plastic protobype
equipmeni made. Call (513) 432-5630

ALL New ideasProducts Frea patenting. developmn
and licensing package, cali Davison & Associates 1-000-677-
382

TALK |5 CHEAP, Have an wea? Don't know what to da?
Bolore you spend thousands. spend a lew minules with
InvenTel We can help. 1-000-226-8368 £4.05 per minube.
Mot & recording

WVENTORS: Free information on offecing your imention
for sale. Kessler Sakes Corporation, C-5-FI, Fremond, Ohio
43420

AUSTRALLA WANTS YOU! Big Pay! Transportaton! New
Employmant Handbook—53 00, International, Box 57T30-AZ
Pompana Beach, FL 33074

mmmrmmmwmu?m:
SMiS, Depl. PM-C2. Boo 1860, Cordova, TH 38018-1960.

PATENT SEARCHES. FREE details. PalentFinders, Suite
185-8, 3220 N Siresl, N.W., Washington, D C. 20007,

"FALE YOUR OWN PATENT' Comrespondence Course
Fres Information. 1-800-255-T813

ASSEMBLE PRODUCTS Al Home! Workers Meaded Mow!
Many Positiona. Call For Detalls (415) 206-7744, Ext. 105

LAW EMFORCEMENT JOBS. 17 542-886 682%r Police,
Sharitl, State Patrol, Correctional Officers. Call (1) BOS-962-
BO00 Ext. K-20024

FEDERAL Jobs Earn 515000 1o $50,450 Call 1-B00-456-
99 Ext. 176 §1.75m

FEDERAL JOBS BULLETIM. 200 Categories, 100 Agen-
cas. 50 States. §10. P.O. Box 715, Sharon, PA 16146

32982 Weekly Assembling Our Products At Home
T-H00-303-3004 || 4154322814 (Message)

EASY Work! Excallen Pay! Assamble Products Al Home
Toll Fres 1-800-457-5566. Exi. 5038

INVENTORS: Call TLCI lor free informationdrvenion
Newsleties 1-800-468.7200 24 hours'day - USACanads

INVENTORS! Call IMPAC for free information ot USA/
Canada: 1-800-225-5800 (24 Hours)

INVENTIONS DEVELOPED & MARKETED, Licansad Pro-
lessional Pateni Development Engineer, U5 Pateni Office
Former Examiner. Manufaciurers Represeniative, Sulte
3815 PM, Woolworth Bidg., Mew York, NY 10278

INVENTORS: Marketing opportunities for gualifiad imven-
tores, Write: Bivebénd Capital Conporation. Box 06582
Chicago, Winois B0606

BUCKLES, Beits, Giani line. Fast ssllers. Fantastic Profits.
Huge Color Catalog $1.00. Buckles, 4320 Anthony Ct,, Suite
12, Aocklin, CA 5677,

ROLEX PRESIDENT SUBMARIMER. Exact Aeplicas. Oual-
ity Waiches. Wholesale Prices. Brochure, 1-800-553-4134,

ADVERTISING AGENGES, ADV. SER.
MANING LISTS

ACTIVE HEW OPPORTUMNEST MAMES! GUARANTEED!
FAST DELIVERY! MIXED STATES! 200v512; S00/%18; 1000/
528 DEALER'S CO-OP, BOX 528-PM, GRIFFITH, IN 46318, 1-
{800)-992-9405.

MAKE Rubber Stamps. Highly Profitable. Free details
Stamper, POB 22809 (GX). AX Tampa, FL 33622

BARCO Type Founders. Type and Rubber Stamps cata-
logue. Mail §2.00 refundable on first order. PO Box 1011,
Bensanviile. 60106

TYPE for printing and stamps, Calalog 5200 deductibie.
Quaker City Type, LD, 3, Box 134, Honeybrook, PA 15344

RUBBER Stamp Makers. Letterpross Printers Supgly Cat-
alog 5200 Deductible. AcmeStar, 1720 N Marshfield,
Chicago S0&32

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

GOOD PAY! Make simple products al home! SASE
Creations, Box 563-PM, Newport, OR 67365

WORK DIRECTLY WITH
REGISTERED PATENT ATTORNEY
AND EMGINEER

BO0-367-T748 or write: MICHAEL | KROLL Pegistensd Paiont
Ancemey, U5, Paleni registraion #28,755; 171 Sillwed Lane,
Syossel, Mew ork 11791, Cutside USA (516) - 367-T7T7 -
PR (514 - 8R2-2TET.

PATENT ANMD DEVELOP Your invention. Registared Pat-
onl Ageni and Licensed Professional Engingar. Sand for
FREE PATENT INFORMATION Every inventor Should Hawe
Richard L. Miler, 12 Parkside Drive, Suite-M, Dix Hills, WY
11TAE-S879. (516) 4559-4343.

PATENT IT ECOMOMICALLY! Free datails. Licensed since

1958, Raner Associates. 3008 Fondulac, Richmond. Va
2.

INVENTORS! Can you palend and pralil fram your idea?
Call AMERICAN INVENTORS CORP. for free (nformation.
Sarving inveniors since 1975, 1-B00-338-5656.

INVENTORS! Your lirst step is important. For FREE advice
call ADVANCED PATENT SERVICES, Washingion DG 800-
4580352

INVENTIONS, ideas, new products. We submsl Bo industry.
Cail 1-800-2084DEA.

ACCUSEARCH Specializes in Thorough, Prampl, |R-
penslve Paleni Searches 1-800-999-5408

FREE protection looms and information ot Affillabed
Imventors Foundation. 1-800-525-5885.

REGISTERED PATENT ATTORMEY. DA Kefllestongs
Fres Information. 1-800-T48-6216

SAVE THOUSANDS on Palent Costs! Free Detasls. 1HC,
P.O. Box 28008, Clakcale. MM 55128

IDEAS To Manulaciurers - $60.00. Gat Started - $29.00
Balance Later, Danco, 5050 Mlondike Road, Lithonia,
Georgia 30038

INVENTORS CLUB information thal wili save you thou-
sands! FREE DETAILS. Inveniors Club Internabional, Box
BOD0-610, Sumas, Washinglon BB295-8000. 1-800-665-TE22

BE A SUCCESS! NEW BOOK heips inveniors register
palenis, frademarks, Wrede secrsls, copyrighis, more.
1-800-837-1037.

DO IT YOURSELF. it"s easiar than you think. Write For
delails. inventor, Mall Blvd, Sulte 201, Monroevilla, P&
15146,

122 POPULAR MECHANICS

INVENTORS: If you have an invenlion for sile of icense,
wrile for free bookisl explaning how wa can hélp you
Hessler Sales Comp., C-5-W, Fremont, Ohio £3420.

WHY RETIRE TO FLORIDAT Ower halt of Morth Caroling
relireas camea from Florids - leam why! Morh Canolina golf &
lakm homesites from only §10.800 Freo litermture. 1-800-TE8-
T358

REAL ESTATE FOR SALE = Huniting & fishing retreats,
lake & rivar camps. all fypes of widemess proparties . Call
or write for our MEW FREE CATALOG showcasing thou-
sands of real estate values nathonwide! UNITED MATIOMAL
AEAL ESTATE, 47T00-PM Balleview, Kansas City, MO 64112,
P Toll Frea: 1-800-289-1020

HIGHEST CASH lor Gold, Jewslry, Gold Teeth, Rings,
Diamonds, Walches, Sitver, Platinurm, Mail Articles Today.
Free gift with Information. Chicago Gold & Precious Metaks,
10 South Wabash, Depl 458, Chicago, 60600,

TAKE WO CHANCES. Deal with oldest, most reliable firm
in old gold business. Establishad in 1834, We buy Gold,
Silver, Plslinum, Diamonds, Highest Cash. Frea Inlorms-
tion. Aose indusiries, 20-A East Madison, Chicago 60602

JEWELRY. STONES, MINERALS

ROLEX Replica Ledies, Mena, Pressdent, Quanz Automal-
I Ddvers Many More. Best Prices. Rashsd imporis B18-TB0-
2350, B18-TE3-2028

CALIFORMIA, Lots. Acreage. $50.00 Down, $50.00 Monih-
ly. Box 35291, Los Angades. 20035

COMSIDER FLORIDA'S PANHANDLE Warm, Unspoiled,
Aftordable. Uncrowded. Beaulilul Beaches, Rural Commu-
nities, Farms and Ranches. information Package §7. Come
Research. 5811 Redcadar 5t Pensacoda, Florida 32507

GOVERNMENT HOMES trom $1 (U repair). Dedinguent tax
proparty. Repossessions. Your area (1) B05-962-8000 Ext
GH-20024 for current repo lis.

FREE ALASKA LAND, nomestapde) anywhens hand-
book 514 How 1o seitle a Beachiront Seastead report 12
Both $20. Aoss. Box 34118, Juneau, AKX 99803

GOVERNMENT LAND OPEN TO CLAIM, 20 o 40 acre
locations available tor $20 government lee in Alaska, Aripo-
fia, Arkangas, Calilgrnia, Colorado, Fionda, idaho, Louls-
ana, Mississippi, Maniana, Neveda, New Mexico, Oregon,
Uik, Wyaming. For complets instructions. mapa, Kling
forma and 1slephone helpline send $20, or for more informa-
tian send $3. Public Lands Title, P.0.8, 2945-X, Port Angeles,
WA BE3EZ

ATLANTIS finalty located near Canada. Gold needs sal-
vaging. Datads USE30 Alexander Strang Fraser, Box 891-K,
Melson, BC, Canada V1L BAS

MAMNUAL ROCK CRAUSHER and pulverizer you can build
for 360, Complets |nstructions and (Mustralions Send
£15.00—DEVIMING ROD How o make and operate this
AMAIING LOCATNG TOOL. Complete instructions and
Hiustrathons. §15.00. A.G. TECH PUBLICATIONS, Box 8245,
La Crascenta, CA 91224-0245

THIS I5 A SCAEENED AD!

LET Yiour Advertisament Achisva The Same Effect! For kn
Additional $5000 Par Adwrimement You Can Order Our
Screening Process. Same Price Appies To AN Adverfme-
iy Mo Maftedr Whal Sche. Smatl O Lirge. For Mo
Itfgemation Call POPULAR MECHAMICE CLASSIFIED—
- 3-BAR-316T.

FREE informabon Starier & Allenator Pebullding Box
42, Baymour, TN 3TBES

FREE Binchures. Fepair Air Condilioning, Refrigenation,
Gas Healing. lull instructions. Doolco, Ine, 11252
Gooadnight, Dallas, TX 75229. 1-800-886-COLD

BUY IT WHOLESALE

BELTS, Buckles, Hat Tacs, Jewodry, Mare. Complate lina
tasi mellers. Big Profits, Complels dealsr sel up Color
calalog $1.00. Anchor, Box 3E5E-PMA, Nonh Providence, Al
aza11

EARM MONEY selling Gokd and costume jewelry, fings,
walches-Buy Direct. 130% Below Retail. Cafalog $1.00.
Anka-PM. 40 Freeway Drive, Cransion, Al 02920

400,000 BARGAINS Below Wholesale: Many Freel Liqus-
dalions | Closeouts . . Job Lots . . Single Samples. Free
Dwtails Bargainhunters Opgoriunites, Box 1406-A, Holland,
Michigan 49432

CLOSEQOUT Jewelry & Craft Suppies. (Catalog 50e)
Aoussels, 107-1631 Dow, Ardinglon, MA 02174-T189

VACUUM CLEANERS “Discoun Prices™ New Rainbow
BB00.95, Kirby, Filer Dusen, Tri-Star, Panasonic, Foyal,
Orech. Detaits: ABC Vacuum Warehouss, 8720 Burnal-PH,
Austén, TX TETS7. [512) 459-TH43

MAKE 5500 a day baing your own boss For detads send
$19.85 to: J. Maltllin, Route 2, Box 454, Libarty Canter, OH
43532

PLASTERCRAFT _ Prolitable Homa Business 3000
Molds Available. Details Lynnette, 5251C Mentpark, Mantar,
Ohio 44060

IMPORT-Export opporiuniy. profilable world-wide, mail
order business irom homa, withoul capital 'We ship plan for
no riak examination. Experience unnecessary. Fres
Mellinger, Dept. K2T0C, ‘Woodland Hills, California 81367

$225 DAILY "CHRAOME PLATING” Aulo Parta, Molorcy-
clas, ingxpansive. aasy, (Frea) information: Chrome Plating,
Box 2285 Waldord, Maryland 20604

"JUNKED™ Tires §1.00 Pownd? (Send Stamgp). La Valleys,
B1191-E, Wildwood, FL J478E

[Contineed on next page)




BUSINESS OPPORTUNTIES
m
LEARN 1o Clean/Fepair FAX MACHINES. Huge now mar-
wet! Eam §85hour. No exparisnce necessary. Free details
call 1-800-837-0588 or write to: Viejo Publications, 4320
Fountsin Avenue, Dept. PMFX, Los Angeles, California

GET RICH At Homa With A Computiss. Over the last 10
years wa have developed 20 money making programs that
the sverage couphe or individual, with nd previous compuier
trakning, can ren from their home. We have 75 people in our

$40,000 ON '4 ACRE! New Hydroponics - inaxpansive,
pleasant, praclicall Free intormation. Aobin's, Box 1214,
Frankiin, TN 3T065-1214

§1,000 WEEKLY AIR TOOL REPAIRING. Instructions,
Parts and Tools Wholesake. Fres Details. Box 534, Wichita
Falls, TX 7E307

VINYL'S where the money ksl Professsonally repair, recol-
or fumilure. Cudck, sasy. Two §20 jobs a day earmns you
§1.000 & month, Homes, cars. offices, restawrants. Star
eaming in & few days Dedads free. VIP, 2007 Monirosa,
Ghicago B0G18.

softwarne, hardware and Iraining deparimants wh anly
job s to make sune you Bre successtul. You will be assigned
an axperenced person to heip you now and as you bulld
your own business. We have recorded 4 hours of casseties
that explain our company, our programes, and our continuesd
support. To recaive your Free cassaties and color literature
call 1-800-343-8004 or J17-758-4415, ext. 532 Computer
Business Services, inc.

LET The Government Finance your small business.
Grantalosns to $500.000, Free recorded message: TO7-449-
8600, (KZ3)

EARNINGS Unlimted! Mail Our Burglar Alsmm Advertise-
menis From Home! ABM Maerchandising, Box 55014-PM,
Chicago, [nols GOESE

MAKE Money From Home Fast Star business packags
axplaing how. Experience, imventory unnecessary. Free
oatails. Lake's. 4108 O'Connor Orive, Toromo, Canada.
Md) 2W3

DISCOVER “instant MaSorcer.” Monsy in every maill (Get
yousr shama.) Wile: Owen/FiAl, Batile Ground, Washingbon
SB504-0010

YOUR OWN HOME WHOLESALING BUSINESS
I.lllbumnnthummmﬂ.muww
refunded with firs! order. Best Whalssals
Bﬂnp-r_f“h'li Crossroads. Cir. Sune 104, Depl. P12,

HOMEWORKERS naeded by 180 companies. Dirsclory,
§1. Drakesione, Box 5588-BB, Edmond, OK 73083

m&lﬁﬂ. ESTATE APPRMSER Home Study
Earn Professional Designation. Free Litersture. BO0-362-
TOT0 Dapt. RP1ZT.

ASSEMBLE Computers! Experance unnecessary. (Easy.
perofitabla) Write: CompuBildPM3, Battle Ground
Washington 88604-0010

HYDRALULIC JACK REPAIR MAMUAL, CATALDG §10.00.
HYDRAULIC PARTE SUPPLY, BOX 4157, BROWNSEVILLE,
TEXAS TEEHO-4157

STAAT A Million Dallar mail ordar business. We drop-ship
2065 best salling products. Lowest below wholesabe prices.
Immediate delivery. Spectacular home business opporiun-
fy. Free Book. SMC, 3401 De Solo Avenwe, Depl. 20-36,
Chatswaorth, CA 91311-4091

AUTD BATTERY RECOMDNTIONING! [(EASYT). EARN
HUNDREDSS WEEKLY!l TRADE “SECRETS" REVEALED|
(FREE) INFORMATION| BATTERY OUTLET, BOX 3300PM,
HICKORY, M.C. 28603-3300.

MAKE High Profit, Hol Selling License Plates, Signs.
Vacumagic, POB 24506 (GC), Tampa, FL 33623

BUMPERSTICKER Prinier, Cheap, simpia, portabla. Fres
detalls. Bumper, POB 22791 (GC), Tampa, FL 33622

200 - 5500 woekly - AT HOMEN Mo gimmicks - Details
FREE! Homaworkers-B, Box 32397, PBG, FL 33420

GET RICHI Secrel low smashes debis - brings Cash,
Crodil!! FREE reporl!! WealthkitB, Box 32398, PBO. FL
320

$300.00 PER DAY for MAILING LETTERS! Datails FREE!
Moneymakers'B, Box 312388, Paim Beach Gardens, FL 33430

$400.00 DAILY from your islephons anawering machinat|
Newar 1alk to anyona’ CammTech-B, Box 32398 Paim Baach
Gardans, FL 13420,

§1,000°5 POSSIBLE, FREE. Stampad anvalope: Progress,
Box 83248, Los Angeles, CA 80093,

HOME Assembly Work Availabie! Guarantesd Easy Mon-
wy! Froo Detads! Homeworkor, Box 520, Danville, NH 038718

ASSEMBLE PRODUCTS AT HOME. Many opporiunities
paying High Wesekly Profiis presently available without
Imvestrrant. Wrilte: Businesses-B, Box 9008, Baldwin, New
York 115810-5008

FORMICA: w&mmwﬂuunw
WITHOUT REPLACEMENTI

Change Countertop
tails FREE] 206/256-6T42. Write today fo: Renew-All, Box
SS00PC, Vancouver, WA S8658.

TYPISTS—Hand Addressing. 5500 Posasibla!
Write: Mational, Booe 104-PM, Island Park, Mew York 11558

MAKE YOUR DREAM COME TRUE. EARN $80.000 YEAR-
LY REPAIRING SMALL CRACKS N WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-828-8523 [US/
CAMADA) OR WRITE: THE GLASS MECHANIX INC., 10170
NW 4TTH 5T. SUNRISE, FL 33351

RECYCLE METALS. NO, NOT BEER CANS| Easy 5450
woekdy! Frae information. Recycler, Box 1214, Franklin,
TH 37085-1214

PIANGD Tuning quickly laarnad with homs study cowmes.
Diploma granied. American Tuning Schoal, 17050 Teller
Drive, Morgan Hill, Calif. 95037

3200 From Square Fool Phywood. (Huge Demand)
Revealing Prool §1.00 [Refundabls).  Woodwin,
Bridgewater, Mass 02124-2200

LEARN Sewing Machine Repairing. Men  ‘Woman

Lucrative Profits. Gressiin Corespondence School, Box
5104, Spancer, lowa 51301.

15,000 PRODUCTS Asian Factories, Lowest Prices. Deal
Dirsct. Free Report, JHC, Dopt. PM1291, 8211 Mail Routa,
Sinking Spning, PA 15608

HOME BUSINESS Mo westment Details, Catalog $3.00
Refundabie Guaranbesd. Smith and Associales, P.O. Box
164385, Irving, Texas T5015-4385

RECORD VIDEOTAPES ... A1 Home. $5000 Monthly
Possible. Mo Pornography. Free Datails. Write; CMS Video
Company, Depd. 17, 210 Loma Squam - # 183, Birmingham,
AL 35316,

MAKE Rubber Siamps. Highly Profitable Free details
Starnpar, POB 226049 (GC). Tampa, FL 33622

$10,000 MONTHLY] Guarantesd. A mus? for apparunity
soskars, Biar Publishing, Box 1145, Russeliville, AR T2801

$10,000.00 MOMTHLY TAKING PHOTOS sl homel
Photopro, 1611 Crenshaw #235M. Tomance, CA 90501,
Recordad info: (213) 543-0997,

READ BOOKS FOR PAY! 100 00/t Rugh kng SASE.
SME Dept. PW-C3. Box 1960, Cordove, TN 380185-1860.

VEMNINNG MACHINES. Mo salting, Routes sarn amazing
prodits. “Big Catalogus FREE." Pariway Corporadion, 1830
PME Gresnspring Drive, Timonium, Marylsnd 21083

BIG MONEY REPAIRING ALTO WINDSHIELDS. Supplias
end inlormathon. Grubbs Glass Paitch, PO, Baox 243,
Monticallo, AR T1655. 1-B00-243-2013

NEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PROFIT. Freem informafion. Growbiz, Bos  305-M12,
Seminary, M5 39479

TAKE PICTURES tor profit. Camem Ventures, Box 771,
Lamar, CO 81052

MALORDER Books 1,000% Prolt Selecico, Box 1140,
Claaremtar, FL M4E617

$500.00 FROM OME SACK CEMENT! FREE Picturs Proal.
BRINCO, Box 1062-M. Hesperia, CA 92345

BIG PROFITS! REPAIRING WINDSHIELDS and plate
ghass, 70,000 yeasty. Call 1-800-441-4527 fior FREE details.
Glass Technology, e, Dapl. 12P, 434 Turmer Dr,, Durange,
GO B1301

ASSEMHELE PRODUCTS A1 Horme! Workers Neadad N
Many Poaitions, Call For Details. (415) 206-7744, Ext. 101

MAKE Leisurs Furniture. (Easy, fun, profitable’) Write:
PVCPM3, Battle Ground, Washingion 88804-0010

MAKE $15000 MOMTHLY! E=sy. Mo investment
McDowell, Box 5520-A, Dismond Bar, CA 91765

m.ammnmwm Details: Dynamic13.
Box 163, Vemon, Connecticut B0DGE

ALUMINUM SCAAP—"Recycle Yoursel"—SELL FOR
E2S5.00POUND] FREE information: Amariscrap - P 12891,
Alexandria Bay, New York 13607-0127

#1 MONEY Maker Spare Timel No selling! Mo inventory!
Publicly documenisd seven weak 519910 incomal Frea
Budio casseite and Asport reveal everything! Real Money,
111-PM West Topa Topa, Ojal, CA 83023

$60,000 INCOMIE growing planis, treas, flowess| Free
information. Andmark Press, Box 217, Mills. Wyoming
B2,

$1,500 WEEMLY! 19905 Besl Mep! SECRET. Detalls:
DynamicB12, Box 163, Vernon, Connecticut DE0G6E.

FREE LIST—"legitimale’ companias ofiering home-am-
ployment. (Many choices!) Write: Joblist - PM1281,
Alaxandria Bay, Mew York 13607-0250

MAILORDER CAREER: Starl Your Own Lucrative Busi-
niess Without Capital Or Expenence. FREE INFORMATION!
Butler Publish coum 45 Butler Drive, Depl, PA-1291,
Glastonbury, CT 06033

IMCREASE YOUR INCOME with Camena or VOR Guaran-
tead, Detalled report §5.00, KAD Associates. P.OB. 280,
Cadar Hill, MO 63016

EARN 3000 MONTHLY Working at home! Free Details!
Dérect, Dapt. PA120Y, Box 330370, Kahului, HI BET32

MAIL POSTCARDS, RECEWVE COMMESSION CHECKS.
§1.00 Reveals How, Hathom, 729 MLE. 38th, Oklahoma City.
QK T30S,

BUY REAL ESTATE with LUTTLE or MO CASH
imvesiments, Box 1092, Hesperia, CA B2345.

NOTICE: image Enterprises [us! bought $200,000 worth of
boats, cars and more for §15.200, and so can you 100%
guaraniesd| Make and save huge amounts of money! Free
details. Write: Image Enerprises, 2 Lincoln Lane, Simsbury,
CT DB0ES.

MAILORDER OPPORTUNITY: Start profitable hame busi-
ness withoul axperience or cagital. Information free. Mail
Oirder Associates, Dept. 411, Monhale, K 07845

MNOW! 51000+ Weakly Without Salling Anything! Amazing
[Homabasad) Moneymaking Breakthrough! Frea (40 Page)
Manual 1-4{206) 343-3155.

GET RICH! Raport shows how to buy land with other
peoples money! 5395 postpaid. Order now! Empire
Marketing, P.0. Box 35261, Dapt. PM, Fayetieville, NC 28303

SILKSCREEN T-SHIRTE. Instructional vides. Free detalls.
Curmed Philmore, 4017 McDermed, Houston, T 77025

EXCELLENT Income For Easy Book Review From Home.
Mo Exparience. $100.00 Par ltsm Cail 1-900-847-T878 ($0.58¢
minj o write: PASE-XPM1281, 161 5. Lincolmeay, N. Aurora,
IL 50542

$80.00 HOURLY, "ENGRAVING,” Now System, Amy Cus-
1om Design, Wood. Glass, Metal, [FREE) Report: Engraving-
P, Box 2285, Waldorf, Maryland 20604

$4,000 WEEKLY halping United States government. Mo
enparence. DETAILS 1-813-852-F030.

$60,000.00 IM ONE YEAR. Unconditional guaranies. Send
§19.85 (check or M.0\) for info. bo: “Imventive Foods,”™ P.O
Box 4BE, Mo, Adams, MA 07247

FANTASTIC incoms from unigue. dynamic home bus-
ness. Detasls, SASE Advantsga Mow, 204 West 20th, R4d.
Herw York, NY 10011

ANTFREETE RECYCLUNG
ENHAMCE The Environmani And Your income. As Litte
As $185.00 Per Month Can Genersle Up To $125000 Per
Year And Mors. Call 1-800-821-2751

PROVEN Madlorder Business! Starter's Kit - §11 FPj§), Box
116F, Toronto, Canada M4Y-20L5

EARM hundrads in fmder's lees procesaing tas refunds.
Local or national. §15.95 Lowds King, S03A W, Washington
Biwd., FI Wayne. N 45802-30956

‘$5000 MONTHL Y POSSIBLE! Detalis, Stamp. Charles, Box
BZ3. Jonesvile, VA 2MPE3-0823

51804 MONTHLY Buy'sell used cars (spare-tima) FREE
Details, Autoned, 507 Dak Drive, Frisndswood, TX 77548

EARN §500 WEEKLY mailing lottors. Frea Datails. Omaga,
Box 4309-A, West Covina, CA 91781

MAIL POSTCARDS, RECEIVE MLM COMMESSION
CHECKS. Send $1.00 for plan Peard Duddies, 1134
Miramonie, Mountaln View, CA 34040

TRAVEL AGENCY - S1an your own af home $2870. No lic.
or bond. For ree info/‘newsletter call: 1-800-826-5600.

HYDRAULIC JACK REPAJR-EARM WHILE YOU LEARN
Sond 3300 for calalog of repair pars and manuals.
Hydraulic Jack Ine. P.O. Bax 18, Aceord, NY 12404

Wholesnlens, 1mmm WY, 14580-1834
{Cantlinusd on next pege)
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BUSINESS OPPORTUNITEES
(Continued trom preceding page)
$500.00 HOURLY Taking Photographs For Me! Mo expert

ence neaded. Fres Report call recorded mesaage: (303) 674
8155

MAKE HOMEMADE BOONLETS. I've sarned §167,000
with mine. Frea information. Falcon, PO Box 5320,
Saviarville, TN 378564

FREE CLASSIFIED ADY Reach 50 000 prospects. Mational
circulation. Choose from &0 moneymaking categones fnf
ihe highesi sales resulits. Fres details! Cl-asified, Box 654-
B7, Puliman, WA 99163

HIGH Profita With Cusiom T-Shirts And Caps. Transder
machings, supplies. Press, PDB 22809 (GG), Tampa, FL

MAKE money walching T.V. axciting new mathod. Frea
Detadls. Trading, P.O. Box 1720, Pacifica, CA 54044

YOURS, BMG MONEY, QUICK, EASY! $12.50. Sam Apo,
P.0. Bax 11387, Honolulu, HI BBECHA

READ BOOKS FOR PAY! 5100 D0vtrite! Ruth long SASE:
SMS. Dapt. PM-C4, Box 1960, Cordove, TH 38018-1960.

FREE DEMO VIDED shows amaring new, sasy-io-uss
syslem for engraving/cardng any custom design on wood,
plass, meial, ceramica, slone, porcelain, borne and most
other surfaces. Call Paragrave Corporation lolk-free at (BO0)
E24-T415 or (B01) 225-8300.

“HOW TO HAVE IT MADE IN 80 DAYS." Mo strings
attached. FREE book details. Dr. Huddieston, Box 31718,
Aurora, OO BOOE1

“98 PROFTABLE Home Business Opporiundses.” Free
Datails. Giobal. 1550 East Amar Aoad #.-130, West Covina,
CA 81792

CASH in on the Banking Crisis. Learn how to have
thousands of dollars deposited directly into your account.
Complete detalls in my T page book, Send 52500 to;
Banner, Box 695, Lake Forest, IL 60045

5200 - $500 WEEKLY, asssmbly-cClerical HOMEWORK,
151700 Wilmoal Tucson, AZ BST12

EARN $500 WEEKLY mailing Istters. Frow Details, Omega,
Box 4308-AM, West Covina, CA 91781

WHOLESALING 1o retall stores. Brochursiapplication
§1.00 LA Fry, P.O. Box T84, Gllmer, TX 75644

AMATING Moneymaking Secreis| Catalog
MNorman, Box 3605-A, Enid, OK TIT02

[Fros):

EQUIPMENT Froe Cataiog. Bee Farm,
Route 1 Dept. 77. Moravion Falls, NC 28654

GROW Hair 4 mornihs. Mew Discovery’ Bax 1213-C, Makati
1299, Philippinas.

BALDINGT Find Out Wil You CAN DO} 1-800-220-1293
24 Hours

HARPECES Save § Wiile Parry King, 2730 Octavia B,
San Francisco, GA 84123

OF INTEREST TO ALL

ABSOLUTELY AMATING! Maks Ball Poini Pen marks
“Yanish” from clothes (#127-M112); Incresse Auto Engine
Lifel (#241-M112); Valuable fips for Frequeni Travelers
(#315-M112). 53.59 sach iHem. Sand name. address, lbem
Numbar. Bummerion Press, 3083 So. McCarran Blvd., Suite
448, Rong, NV BES02-T510,

FREE PRIVACY CATALOG. Cash incoma oppartunities.
Hiding asseis. Secrel loans. Mew ideniity. Eden. Box B410-
PC, Founisin Valley, CA S2728.

CASH HOTLIME LOANS Up To Your Yearly income. Fast
Agproval With Proof of Emplayment 312-585-0018,

Evanyons
Box 531, Bronx, NY 104610631
BORAOW S500-840,0001 “Cramight” on Signature. Keep
Indefinitaly! Action, Box 5488-A, Diamond Bar, CA 91785,
LOAMS| LOW PAYMENTE. (516) 340-1640 . E
$5.000 Personal Bpproximadely §155'month), w
Card, Box 42X, Bethpage, NY 117140042

RECESSION BLUEST INTEREST FREE LOAMS! Personal,
Auto, Home, Business, Everyone Qualifies! For Details Send
$2 And #10 SASE to: MY.C, 188 Tarewa Blvd., TT-1, NC
26543

LOANS BY MAIL Froe Application! Crustzal Co., Box 537,
Walla Walla, WA 580862

SCIENTIFIC METHOD: Powarful Thinking Tool 1-800-535-
8595 235, §2.00 per minute (frve mbnutes)

COLLEGE DEGREES, High School Diplomas. Authentic
Iooking novelty. Free . Depl. PM-134, National
Certificain, 128 13th 51. Brookiyn, NY 11215, (T18) T88-8500
[24 Howrs) FAN 718-G65-3400

BALLOONS THAT TALK! Sampls $5.00. Giobaleomp, Box
1156, Widley, OA 30477

BATTERIES! Thousands baing given mway by Nationsl
FAetaller, ABSOLUTELY FREE! Mo purchase necessany
Aush 2. processing fee lo: Promotionals, Box 1301-PM,
Philadelphia, PA 19105

BEING Parents - bookiet of parenting ideas that worked
raiging my kids. $3.00. Bingham Enterprises, Box 823P,
Giranby, CO BO446

HOW TO do just about evorything Bedr. winemaking,
crafts, horticublture, plus much more. Thousands of olde Hims
mathods, formulas and lechnigues from the 1700-1800's.
Send $3.00 PAH for FREE Newsletter, catalog and samples.
Yore Publishing, Box EX8-D, Pompano Beach, FL 33061

SATELLITE AND AERIAL PHOTOS of your siate, county
or town. Maps all stales, 1000 cities, 128 couniries, Froe
catslog: World Image, 5348 W, Bith 5t., Suite 104, Cak Lawn,
bL BO453. (708) Z33-0208.

FREE! REMAILERS LIST. AGENTS NEEDED. PS. Box
29656, San Anlonio. TX TA2IS

SPOOF THEM. Rernail from Calflomia. Free details. BASE
Domar, PO Box 3601, Simi Valley, CA 83069

COMFIDENTIAL Mail Recenving. Forwarding Wiorkdwide.
MailPost, 2421-M Praft, Chicago, [linols BOB45. (312) T84~
0100

GASAVER, Save Gas For Cam, Trucks; Governman! Test-
wd. Dedalls; HiFsm, Box T43032, Houston, Texas TTOT4

REED HELF Figuring the Cost of your Advertisement??

Callus ot 213-848-3167 or asnd us a FAX [212-586-5562) and
wall FAX Back with o Price Duote

BUYING Tungsten Carbide, Moly, Tantalum, Gold, Sibr,
Platraem 1-500-321-8874.

DRLG RAID SELDURES: Buy Difl Cheap! Cars, houses,
boats, computers: Ssirures, Box 4309-A, Wesl Covina, CA
g,

GOLD, Siiver, Platinum, Rhodium, Tantatum, Samples
Evalusted Frea. Ore Assaying Service. Call Wholesala
Torminal Toll Frea: 1-800-832-1010

WOODWORKERS! “TURN your TALEMT into DOLLARST
Details free. CORID, Box 120, Prides Crossing, MA 01865,

MAKE $1,000'8, Saliing “Gafaver” That Ssve Gas For
Cars, Trucks, Millions Wani il Details £200 HiFam, Box
742032, Houston, Texas TTO74

Eisanzimmes, P.0. Box 30225, Porfland, OR 97230-0225. Mot
Available In Orogon,

HUGE PROFITS, LOW INVESTMENT Send $1.00 and
SASE to: P.O. Box 32011, Mesa, AZ 85275

EARN ALL YOU NEED fros information, Pann Company,
P.O. Bow BTOS06-PMIZ, New Orieans, LA T0187-0508

EASY Businesa, Eam §1,000's Weekly. Frea details. Writs
or sand stamped addressed envelope: Toodco, 4219 'W
Olive Averiue, Burbank, CA 91505

DESEAT STORM AUTHENTIC MILITARY ariscies, sloaping

bags, back packs, parkas, boats, shirts, pants, many otfes

ey £300. Desert Storm, 2028 Blowcker Strewd, Utica
Maw York 13501

BOVERNMENT SURPLUS FORTUNES: informalive FAs-
peoert Talls How and Whers To Buy. includes direciory. 56.00.
B. Schultz, 4755 Clear River C1., San Josa, Califomia, 85138

GOVERMMENT AUCTIONS DMRECTORY, ANY ETATE
55.00 fo: Joa Wisike & Associaies, Box 24108, Appla Valley,
MM 55124

MCREASE YDUR CREDT - 250 Sources Many Ovariook
CrefiEmployment Problems 1-800-T24-TBIG X-812

DEETS? BILLE PILING UPT Bad credil is no protdem|
Wa'll help! LicenssdBonded, Applications sccepted §500-
$50.000. Not # loan company. TCAC, Dept. PM, P.O. Box
26397, Bermingham. Alatama 15008 or call 1-800-880-0807.

DEBTST GET OUT WITHOUT BORROWING. Free detalls.
Deists, Box 6304, Athens, GA 30604

COMPUTER-Erasa bad credil free instantly, legally. Free
delaila: Gold[PM), 13850 Vientura, Sherman Oaks, CA 91423

MOMEY Problems? Free Book describes Loans. Cash,
Governmaent Grants, other banefits, available to indivduals.
Wrile: Associates-AN. Box B008, Baldwin, New York 11510
8008

BORROW $100 - §100.0007 Fast! Confidential! Glendale,
Bow 260279, Plano, TX 75026 - 1-800-484-6550

GET FREE CASHI Frivate granta. Foundation givesways.
Loans. Millions evadabls Sourced, Box 5529-A, Dismond
B, CA B1785.

“MAKE Money Bookbket of Twelve Craf ldess made irom
evaryday ilems we “throw away ™~ Make for fun, gifis or
profit. $3.00 M. A Inwin, 1907 North 56 Terrace, Fort Smith,
Arkansas 72004

MILLMOMAIRE Mailordar Expart Aeveals Monoy-Making
Secrats. Free, exciting hour cessetis; Mal Powers, Mo
Haollywood, Californis 81609

BEGINMERS' MAILORDER BUSINESS GLIDE. 117 points
for the baginner. Frea bonus repor: Mailorder lews and
§5.00. C5U-Books, Box 157-PM, Antioch, TH

reguiations.
IT0-01ET,

START your own buginess. Free wholesals book source
imformation. Sunbursl, B5-22 191 BL, Hollis, BLY. 11423
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IMMEDHATE CASH LOANS! Borrow $1.000. - $75.000.
Regardiess of credit or incoms - No Collateral requined!
SAME DAY PROCESSING. Call Tol-Frea: 1-{800)-452-8886.

IZ3-1212. Or Write: me anlﬂnm L6110

Bon 1960, Confova, TH J8018-1860

HNEED-A-Loan S500-5100,000.00 Bad Crodit Mo Probilem 1-
BO0-441-3012

FEDERAL LOAMS for small businesses now avallable.
[BO0YTTT-B342 for froe colnil.

FREE HEARIMG AID CATALOG- Save "4 by malll Write:
Hnﬂqllnm JBE5APM-12 Apacha Plume O, Peimdaie,

FREE Huaring Aid Catalog. All Models. savings! Na
salesman will call. Aihodes, Dept 311, Brockpart, IL G2610.
1-800-488-3100

NEED MOMEYT Borrow $500 fo Millions Cuickly. Busk
ness-Parsonal. Everyone Welcoma. To Ouality Reguest Fres
Application, Wrile: JOP, Box 430, Botking, OH 45308 Call
(475 995-1338.

BORROW $500 - §40,0001 “On Signature!” §7% Eligibla/
Fres Apphcation: Nalional, Bax 7827, Lang Baach, CA 0807

CIOARS, Tobacco, Pipss, Chew. Free Catalog. Ers
Tobacco Co., 1828 Euclid, Cleveland, Ohlo 44115

MAIL Order Tobacco Roll your own cigaretle, pipe chire
and accaasories. For free catakog write: Rivermont Tobaceo
Co.. P.O. Box ITOT, Owensboro, KY 42302 or call 1-800-451-
Bamo.




GAMACHE THINK-TAMNEK PRESENTS: Most Knowladge ls
‘Wrong! Shoppéng Liat = $5.00. 14353 Grandvilie, Detroit. M
AT 22

“EXPERIMENTER" LABORATORY CHEMICALS GLASS-
WARE, Catplogue £2 00. Estabiished 1053 HAGENOW LAB-
ORATORIES, 1302 Washingion, MANITOWOC, WISCONSIN

MESSISSIPPI Detta's finest holiday cake recipes. Delicious.
$3.00 SASE. Adams, Box 172123, Memphia, TH. 38187

CHRISTMAS Dessens, 12 Family Recipes. 54.50. SASE
Stephanie Chaput. 3590 Vega Dvive. Lake Havasu City, AZ.

SAYORY HEARTY BEEF JERKEY you make with storo
bought cuts. Four tasty recipis. Wonderlul gilt ieal FREE
summmr recipe included| Only $3.00 BASE. Jane's
Kitchen, P.O. Box 184, Springville, AL 35148

TRAVEL AND RESORTS

TRAVEL SMART Save 50%. Sanders, 109 East Pionoer,
Sandy, Utah 84070

50% Cash Discount! Traval Worldwide! information: §1.00
“Fleal,” 321 Juniper Court, Lewrencavills, Geongia 30245

TEN Dslicious Dessert Rocipes. 83, BASE. Jodi, POB 474,
Clark Milks, NY 120210474

GOURMET CHOCOLATE CHIP COOKIES, $2.00 SASE.
Darcy Bargman, 788 Oglethorpe #1332, Hinesville, GA 31313

RUBSIAN CHRISTMAS DNNNER Racips Sand 85 SAE To:
Ad Bervice, 5751 Camino Del Sol #300. Boca Raton, FL
3433

TELEPHOMES old- nivw- sales- rapair write: Telaphones.
#6M, Simpson, PA 18407

INFORMATION. On anyihing Ferguson Ressarch
Specialists, 60-15 Woodslde, Woodside, New York 11377,

NEED HELP Figuring tha Cost of your Advertisement 77
Call us at 212-648-316T or send us o FAX {212-588-5562) and
wa'll FAX Back with & Price Quote.

CREDLE Aecipes §5.00 SASE More. 3701 Division, Suifs
142, Matairie, LA TOO02

WINEMAKING, EEERMANING, ETC.

FREE! LARGE INFORMATIVE CATALOG.
Brawing. Bax 1227-A12. Daytona Beach, Florids 32115

BEEH, WINE maks your own. Fres catnbog, quality sup-
plies, excellen fast sorvice. Bear & 'Wine Hobby, 180 New
Boston Streat, Wobum, Masa (801, 1-800-523-5423

HEALTH, VITAMINS

QUIT SMOKING FOR GOOD! Mew, liborating method
$19.85 TR Inc., Box 85, Mooers, NY 12958,

PSORIASIS Suffarers Discouraged T Wrile for Froe impsr-
tan{ information that s helping thousands, Plxacol, P.O, Box
T1687-PM, Camoliton, TX 75017

FFLAUMISTRY-RELIEVES TEMSION: instructions and
simulator send $8.50 to: Dr. PRlaumn, Z266 M. Proapect #200,
Milwauloss, Wl 53202-6306. Satisfaction Guaranissd or
Money Aefundad

SKIM RATATIONS GETTING YOU DOWN Pevolutionary
new product. For more information ssnd SASE to, DM
Enterpriss, 2847 Walalas Av. £100, Honddiilu, HI 95826

KEEF WARM N SUB-TERO COLD—THE fmesl cold
wealhar spont and work clothing made in America since
1953, REFAMIMWEAR s now availabla factory direct Call
today for Iree calalog 1-800-327-3188

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 114788,
MIMHEAPOLIS, MINNESOTA 55411

FREE CATALOG! GREAT PRICES! FAST SERWICE!
SEBASTIAN BREWERS SUPPLY, TT10 11 AVE., VERO
BEACH, FL J2G57. 1-407-538-5581.

WINEMAKERS - BEERMAKERS - Froa Wlugtratod Catalog
- Fasl Service - Large Selection - Visa/Mastercard - (B16) 254-
0242 - Krmes, Box TESO-L. Indapandoncs, bissouri S4054.

HAND CRAFTED BEERS BY YOU FOR YOU. Brew Ha Ha,
21701 High Swresl, Pottstown, Pa. 15464 (B00) 243-2620
Aavytiame.

BEERMAKERS-Winemakers Froe Catalog. Fast Sarvice
Free Racipes. Callar-M, Box 33505 Seatthe, WA 08133
BOD-342-1871
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publication: Populsr Mechanics. 1B. Publicstion No.;
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STILL Designs Aecipes. $10.00 “Booklet." 2588.D EI
Camino Real #337, Carlabad, CA 02008

EASY TO MAKE Wina Racipe! Usas Frazen Concantraie
instedd of Fresh Frult. Semnd 5500 and SASE to: T.G.-1. POB
381, Arfngion, OH 45814

MHDOOR GROWING. Monoymaker| Greater yield than
ouldoors. Manimal masntenance! §1 peis catalog and $5
Coupon. Highes Yield, 28211-P N.E. Wylle Rd., Camas, WA
BEGOT,

RECOPFES, COONING, ETC.

BLUE RIBBON CHILLES JAFCD, 1 Boulder Rd,
Wistchester, CT 08415

SECRET West Texas Chill, $3.00 SASE PO, Box 3764,
Midland, TX 79702,

HOLUIDAY Racipes. Enitrdes, Cookies, and Treats. $2.00
LSASE, Dan, P.O. Box 75, OFalion, MO 3366

ENGLISH Chrisimas Fecipes - Easy, Lean and Delicious,
£5.00. SASE - A M. Lid., Box 357, Finksburg, MD 21048-0357,

HOMEMADE Candy recipes delicious. $10.00 SASE. Box
TE2, Trinidad, Cobo. 81082-0TBZ

BEER- Brew your own gourmst beer. All natural, mcipes
and simple instructiona! $4.00. Excel, Box $40121, Plano, TX
TS0

FREE, Homebrewsr's calalo Brewery, 1300 Ouinosy,
Minneagaodis, MM 55413, B00-234-DER5.

MOONSHINER'S HANDBOOK Stills. recipes, procedure,
wic. $10. Terragdn, 824 Ml #1356, Ternpe, AZ BE2R1

AUTHENTIC all natural wine recipss and instruction
guide, Send $5.00 to: Frasam, P.O. Box 308, Chary, HY.
126210308

ALCOHOL 5t Bluepnnis. Send $1985 1o; Fuels
Research Lab, 270! Califormia Ave. W, Sulte 219, Ssattle,
WA 8118

BURGLAR ALARMS & HOME
PROTECTION

5200 LSASE. Wanda Lymin, 530 Raymond Hill, Uncasvilla,
OT (6382

JESSE'S fucchini Cake, Delicious! $3.00 SASE. Jassa 5.,
14102 Roxanne Dr., Westmanster, CA 52683

LUSCIOUS frultcake. Sploed, rich pumpkin bread. $3.00
SASE Small Indulgences, Box 146, Kalamazoo, Wi 49005

CAROQUIMA Cooking. 574 page cookbook §14.95 = 5200
S4H. Telaphone Pionsers, 1816 Shipyard Blvd, Suite 252,
Wilminghon, N.C. 28412

BUAMA'S HOMESTYLE RECIPES Inexpenshve Fast Eaay §5
SASE. P.O.B. 988, Crysial Rivar, Florida 32623

ALMOND LIGUEUR FUDGE BROWNIES! Choecolale Mint
Raspberry Swirl! Brownle Lover Recipes For HOLIDAYS!
Easy, Taste CGirmatl $3.00 To: GS0. P.O. Box 31987, Paim
Beach Gardens, FL 33420-1667

DAD'S BESTI 7 delicious recipes, $5.00. Time is Pracious.
1326 lnabebl, Depl. PM12, Bakerstield, CA 53308

GERMAN CHRISTMAS COOMIES 5 recipes 5 SASE. Ann,
Box T112. Laguna Nigued, CA 52807

5ix DEE-LISH DESSERTS! £3.00. Debble Wootan, Box
3672, Birmingham, AL 35228

ULTIMATE HOME SECURITY GUIDE Expert reveals de-
lolled security system designs Inlegrating: LOGKS,
ALARME, RENFORCEMENTS, SAFES AND MORE] For
totad security sand $10.00 1o: JRE Entenprises (1481), P.O.
Box 71203, Mibwaukes, W1 5331

ALARMLITE Protects your loved ones. Helgs provent rape
or assault §11.85 + §250 S&H, Jay Enlarprises. Bon TOS1
Dap, 4108, Greenfiald, Indiang 46140

LOW COST Howma Security Systems undas 10000 Saries
1004, 3 Amp model, or Series 2000, HD 5 amp modal. Details
send $1.00 (mfundable) + SASE: HDSS PO Box
S02182PM, Paimdale, CA §3530

microC0P PROPERTY PROTECTION KIT includes 10
micreDOTS encoded with prool of cwnarship, 5 Wamseng
Decals, Shylus, inventory, Salety Guidedines, :
Accessories. $20.05 plus $2.00 SAH. Micrpdol Protection
Symteems, PO, Box 338A, Nolasulga, AL 36858,

CANNOT AFFORD EXPENSIVE SECURITY SYSTEMT

INSTALL one yoursall for lesa than $150.00 Complets
plans $10.00 Vian Wilder C, Box 5367, Sainle Foy, Quebec,
G1V-4BE Canada
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simgle isswe published nearest o filing date, 21,000, E. Total
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during preceding |2 montha, 1659946, actual no. copies of
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mearest to filing date 336,199, G. Total (Sum of E. FI snd 2-
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PREVIEW

LearnToFly

From editor to private pilot in 21 days—
that’'s what our science/technology editor
did. And if we can do it, so can you. We’ll
even pay for it if you win our new contest.

Monster Mash

Inside the wild world of monster trucks in all
its spectacular car-crushing action. Plus, all
the tech info on how these trucks are built.

Television: The Next
Generation

| TVs take the next step and enter the age of
the flat picture tube. Here's how the new
technology gives you more realistic viewing.

POPULAR MECHANICS (ISSN III'E-I-E-EHIHWIEH!H! munthly by The Hearst Corporstion, 048 Wit B7th Street, New York, NY 10015, ULE.A. Subeer i-'l

$15.54 for one year; £58 for two

COMING NEXT MONTH

PM’s Design And

Engineering Awards

We honor the best designs and hottest new
ideas in science and technology, automotive,
boating and outdoors, home improvement,
and home electronics.

Center-Console Boat Shootout
Full-bore, wave-busting performance tests of
six affordable models of the popular econo
offshore fishing boats

2-Million-Mile Ford Explorer
Owners Report

Owners rate Ford's sport/utility on
performance, workmanship, quality and value

wioes: Ulrited States and

mn-m.-:hl F16.00 fior exach year. Secon H“Jul.mem!:: New '!u'i.. MY, el acklit ol Auhrlu-dmﬂ rm]ﬁ
in-Cansdin by Camads F‘::n“":ﬂnr Unr- -:Tkﬁ WH ANALMA GET NBR. RiBRZIES] retierns to Canadian Mnﬂmp::r}! Ll..-i 'Hl rt'u*'-u 'U-mlu--r Cherlnerion BHBA
a8 pecord-matter at the Post Ofice ot M Mo, June 20, 1960, © 1961 by The Hoarst Corporation. All rights reservial. Printed in 1754 POSTHAS Ber] arldress chamges to
Mechanics, P00 Box 7170, Red Ouk, 1A GI6S.
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THIS HOLIDAY SEASON
CELEBRATE IN PEACE,

IN HARMONY

‘k

AND IN MODERATION.

Caradion Gt

A PREMIUM WHISEKY, UHRI'!-I';‘I.LED IN QUALITY AND SMODTHNESS SINCE 1858

0% v Aol Bennded Cansdian Wisky. imporing m Bothe ty Heam Walkaer and Soes. inc. Farmangion rilly, W S 7560
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NUMBERS SPEAK LOUDER THAN WORDS.

If you have a 100000-mile, 200,000-mile, 300000-mile or bigger story to tell, call 1-800-THE-TRUCK.

“I love what you do for me.
Your miblenige may vary. Get More From Life_ Buckle Up! © 1991 Bryota Motor Sales, LISA, Inc {‘"ﬁ}'{] TOYDTA



