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YOU MIGHT 220/ ALWAYS NEED
THE DRIVER CONTROL SYSTEM:
BOXED FRAME,
SHIFT-ON-THE-FLY 4X4,

THE 195 HP ENGINE,

4WHEEL ANTI-LOCK BRAKES,
3-YR./36000-MILE NO-DEDUCTIBLE WARRANTY,
24-HR. ROADSIDE ASSISTANCE,
ANTI-CHIP PAINT AND
ENOUGH CARGO ROOM
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EDITOR’'S
NOTES

® Men from Mars? Aliens from other solar systems? Little green men with
huge heads and almond-shaped eyes? I don't know about any of that. But [ am
convineed that rational, sane people have seen flying saucers. Yes, flying
saucers are for real. I think you'll believe it, too, once you read Senior Corre-
spondent Abe Dane's investigative report, which begins on page 50. Hey, no
one hehwed that }*ou muld I::u:id a G5-ft. aircraft that was invisible to radar,
— gither. Yet, Lockhesd's F-11TA was

| operational for 10 years before the
| Air Force revealed its existence. |
don't rule anything out, certainly not
something as commonplace as flying
saucers. . .. Border to border in a
Blazer. That was the concept. In
other words, drive from the Canadi-
an border to the Mexican border, off
road, as a torture test for the new
'95 Chevrolet Blazer. After all, we
have given the Blazer one of our
coveted Design & Engineering
Awards for "95, so it had to prove
THIS AREA its mettle, right? Made sense to me.
RS "% Executing the concept for PM were

3 -""““'H"TED;JFJ Outdoors Editor Joe Skorupa and

T e » | Associate Automotive Editor Mike
& W% 8 Allen. How did the Blazer do? To
- - o it find out, you'll have to read about it

Dane at Groom Lake. on page H8. ... Speaking of Design
& Engineering Awards, this being our January issue, you'll find the complete
crop of this year's award winners beginning on page 39. The awards are our
way of recognizing excellence. Let me know if you think our choices are excel-
lent. ... Have you heard about direct broadeast satellite television? You put
this tiny little dish antenna on your house and you get TV signals directly from
satellites in orbit around the Earth. Up to 175 channels. Sounded fantastic, so
we decided to try it. Check page 54 for our report. And don't complain to us
if there's nothing on. ... Are you into furniture-making? If you are, then
you know that the hottest style right now is Arts & Crafts, also known as the
Mission style. Leave it to our trendy Home Improvement department editors
to be right on the edge of the most fashionable styles, as they take you step by
step through the construction of a beautiful white-oak-and-leather sofa, begin-

ning on page 88. A perfect project for the winter. Till next time.

Joe Oldham

OTOGRAPHY 88

Pl PO Y GLENN CAMPRELYL
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LETTERS

Alrhag Englneerlng

In “Engineering The "95s,"
vou mention a fully me-
chanical airbag steering
wheel for the '95 Jeep
Cherokee, Breed Technolo-
gies has been making a me-
chanical airbag system for
Jaguar and many Japanese
cars, The company is based
in Lakeland, Florida, and
has been making aftermar-
ket airbag steering wheels
for retrofit to many cars. 1
had one installed on my
1993 Chevrolet Cavalier
£24 convertible about a
year ago, and am now in-
stalling one in my Chevy
pickup, as well. It's not
cheap at about $900, but it
could save one's life or at
least that much money in
dental work caused by an
accident. My insurance
went down as well,
WOODY RICHEY
8T. PETERSBURG, FL.

Going Online

I read with great interest
your article about online
computer services. They
are, indeed, very informa-
tive and varied. [ have
found America Online and
Prodigy to be very expen-
sive services because they
tend to be addictive. An
alternative that I've dis-
covered is local bulletin
bourds, These friendly folks
run their boards either

Letters ore subject to edifing for
length, sivie and formas,

& .

from private homes or as
a small business, and are
either free or cost a few
dollars a month. You can
choose from many topics
and many have large li-
braries of files. Many offer
Internet gateways also.
You ean find these boards
from a lot of different
sources, but one usually
leads to several others. 1
found mine by downloading
a list provided by my mo-
dem manufacturer,
JIM MeKINLEY
WYLIE, TX

You did a good job of sum-
marizing the various online
services. However, you ree-
ommend “for most eyber-
surfers, 2400 [bits per sec-
ond on a modem] is plenty
fast,” and imply that 9600
bps and 14,400 bps (called
14.4) may not be worth the
extra cost. I have found
that generic internal 14.4
modems with fax capabil-
ity cost about $70, only
about %20 to $30 more
than the 2400-bps models,
Brand-name versions cost
about $125, To anyone who
has seen the difference in
speed for gralgilg -intensive
services like igy, there
is no question which is the
better value. For Internet
users, who read their
Usenet and E-mail offline,
9600/14.4-bps capability is
essential.

DOUG WILMSMEYER

EDWARDSVILLE, IL

Topping Off

While today's organic shin-
gle products, constructed
on a paper-based mem-
brane, may be more pliable
in temperatures less than
30°F, it is also true that
these products have been
shown to be more prone
to premature failure from
curling and elawing associ-
ated with moisture absorp-
tion over time. We believe

that the inorganic nature
of fiberglass provides im-
proved dimensional stahil-
ity and better durability.
Those, plus the faet that in
most areas of the country
they can be installed nearly
year-round, no doubt ac-
count for the fact that fiber-
glass shingles comprise
nearly 90% of all strip shin-
gles in the United States. It
is for precisely these rea-
sons that GAF Materials
Corp. has made only fiber-
glass-based roofing shin-
gles for more than 10 years.
We believe homeowners
should carefully evaluate all
aspects of roofing products
before deciding

what is best

for them. Only in that way
will application, appearance
and durability tradeoffs be
properly addressed.
ROBERT L. GARRETT
DIRECTOR OF MARKETING,
RESIDENTIAL ROOFING
GAF MATERIALS CORP.

Vegas Vickie

Your “Neon Cowboy" arti-
cle said the cowgirl with
Vegas Vic is nameless. I
was astonished the Miller
Co. didn't tell you her name
was Vickie. I am the chief
of security at the Glitter
Guleh and have looked at
her on my roof every day
for two-and-a-half years.
ANTHONY BOURDEALU
LASVEGAS, NV

Reader Project Of The Month

In the spring of 1968, my husband built the playhouse
that was featured in your September 1857 issue. It was
ariginally all constructed of wood and placed on a con-
crete slab. Last summer, to celebrate jts 25th birthday,
wa gave it a facelift. My husband covered it in vinyl sid-
ing and gave it a new roof—it now matches the roof on
our home. We raised the playhouse and had a brick-
layer put down two rows of brick and an air vent on both
sides 1o help keep it nice and dry. It was a big hit with
our three girls in 1968, and it's a hit all over again with
our grandchildren, who are now old enough to anjoy
playing in it. It was and still is one of the nicest projects
my husband has ever dona,
JACOB & RENA AARONSON
HARRISBURG, PA
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THE 1932 FORD V-8.

DEUCE COUP

e definitive die-cast model of Ford's first mass-produced V-8 coupe,
Precision engineered in 1:24 seale and packed with a full array of operating features.

o toar. Powerful
Yndl, above ull,
Pl olipeet of desire
Wnerations ol the

il reckless, From thi
s af the HEWNs 1 HiTl
I the "50's and the
il todiy, More

v wlter i burst

oAl remains

on: thie b

Lol all thar s wild

Frankdin Mint Precision Model=
Franklin Conter, PA 18081-000]

Fully Authorized by
Ford Molor Company

defiant and free,

Fhe 1832 Ford V-5, The
hirst of the famed deoee
Coupies Now, the legend can
b vuars, [n o spectacular die
cast veplica every hit as exoit
g and alluring as the real
thing. There's nothing else
like it. Every memorable de
tadl captured in 1:24 scule
From the radiator grille 1o
the rumble seat. From the

Flease enter my order for the dig-cast replica of The

15 Ford V-8 Dence Coupe

I noed SENT NO MONEY NOW | will be billed
in 5 monthly installments of $18* each. with

the firet payment due prior ta shipment

“Flus my slals

eharye of 495 for ship

SIGNATYRE

Ll ey wBl e Rl

L L S——

FRANKLIN MINT PRECISION MODELS ®

ny-ooga” hoen mounted Lo the
lromt fender 1o the shrouded
spare on the rear. Precision
engineered to perfection
With such authentic operating
[eatures as doors that ape
and elose, a rumble seat thal
opens, steering and roud
wheels that actualy turn and
a hinged hood that opens to
reveal the imtricately detailed

V-8 engine. Assembled by

MIMESM]ES

hand [rom 165 segurate com
ponents. The legendary
Ford V-8, Still cruisin® after all
these viss, Just 5400 pravaikili
in monthly installments
Satisfection Guarsileed
IT ¥you wish to return am
Franklin Mint Precision Mol
els purchase, vou may do so
withinm S0 diivs ol Ve e il
of tha purchase for replie
ment, credit or refund

Please mail by January 31, 1905

ADIYHESS

CITY

TELEFHONE & |

THE COLLECTORS CHOICE IN DIE-CAST MODELS.




TIME MACHINE

90 YEARS AGO: JANUARY 1905

High W

Aer?al ferr.ie,:; already shut-
tled cars, cargo and people
across shipping channels in
Europe and Africa. Now
America was finally getting
a sky track. In Duluth, Min-
nesota, a center-pier swing
bridge would have impeded

Dream Engine

Traction engincers were al-
ready plotting to cut short
the reign of the steam loco-
motive, On the drawing
boards for the Southern
Pacific was a forerunner to
today’s diesel-electric. This
100-mph locomotive would

run on an 8-cylinder inter-
nal-combustion engine, its
output channeled through
an electric dynamo. Unen-
cumbered by coal and wa-
ter, the locomotive would
carry enough gasoline to
speed from New York to
San Francisco nonstop,

navigation. So instead, a |

huge steel-truss structure
supported rails 185 ft. off
the ground. The ferries
themselves hung on thick
cables from the trucks that
plied this track. Powered by
electric motors, they buzzed

back and forth at 4 mph.

60 YEARS AGO: JANUARY 1935

| POPULAR
MECHANICS

GATINE

Ruling The Waves

The Queen Mary held court 8

in the Clydebank shipyvard,
awaitin
mighty liner earried enough
generating equipment to
power a small city. But its

true strength lay in the B

colossal steam hoilers

that drove the ship g
through the waves,
They squeezed out
the extra fraction
of a knot that
won the Queen
Mary the trans-
Atlantic speed

its first run. The o,

FDRadio
During a "flire-
v side broadeast,”
§ radio left nothing
& to chance. Five
8 microphones on

tied directly into the net-
works' Washington affili-
ates, from which the sound
went out for broadeast.
Meanwhile, studio orches-
tras stood by in case FDR's

Crown. ‘. FDR’s desk speechcame out short.
30 YEARS AGO: JANUARY 1965
Ponles At Play Meet The Aardvark  Designed to leap from both

| Warry-Froe Wellpapssing: o P S i e
POPULAR
MECHANICS
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How would the new Mus-
tang stand up against its ri-
vals? We asked road-racing
veteran John Fitch

to wring out three
muscle cars, The Mus-
tang’s brute strength
seored well on 3
the straight- =
away. But the
nimble Chevy Cor-
vair Corsa, al-
though it pulled up
89 hp shy of the Mustang,

kept within a thivd of a |
second of Ford's ponvear |

on the handling course

Billed as the world's most
versatile aireraft, the F-
111A was undergoing flight
trials that did little to quell
the controversy around its

T development.

Air Force runways and
Navy decks, the swing-
wing fighter-bomber prom-
ised Mach 2.5 speed and
globetrotting range. But
the flight tests, marred by
engine-compressor stalls
and a weight problem, shat-
tered this dream. The One-
Eleven proved too heavy
for Navy use and wound
up a long-range Air
Foree homber, M



This boliday, delight your favorite driver with the latest technological breakibroughs from Escort. Our rader/laser
| detectors offer cutting edge fechnology second to none: Passport 5000 fs the first detector with an LCD mionior for
complete information display. Solo 4 is the first cordless radar/laser detector for unparalleled convenience.

If you want to give the best, give Escort.

FASSPFORT

| » World's first detector with an LCD monitor = World's first battery-powered radar/laser detector
displays radar/laser information at a glance. is the ultimate in travel convenience.
« DSP technology provides long range detection of » Complete portability makes Solo 4 ideal for trips
every type of radar plus full laser coverage or when using rental cars,
e Patented DPR™ circuitry minimizes falsing « ISP technology provides long range detection of

« World's first detector with the Emergency Vehicle .{‘\ every type of radar plus full laser coverage.
Warning System for safer driving W o patented DPR™ circuitry minimizes falsing,

b
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Cart Tow-Free: 1=800+433-348

ESCORT: The Right Choice In Detectors For 16 Years

Open 24 bouria day, T days g week

Confidence . =
When you pive an Escort detector, you're gimg the best. We ve been the maushry Overnight Shipping Available

losder in fnnovative detecior design for 16 years. Ruted 81 i brand preference
ancl braned lovalty, you can be sure thet an Esort detector is the right choice. sy

. . Pizggport 4500 SuperWide & oser i

| Commitment . ) sl Yo per comytlede rocker arid baver
We're committeed b your tokad satisfaction. If you re nol completely delighted fredection for only $169

| with your purchase, return # wilbin 30 days for a refnd. Buy now and EECRT

- i ' i i h o 5 r
the 30-dhry triad won ¥ event begin wnkl December 25, 1994 > Deoartmertt AGGEDY

Convenience 3200 Fields-Ertel Road
ﬂnjr.u when you wand & _\',l:h.lfl Srom Fi wifef) i camfor! af Cincinnan, Ohio 25249
vour home. We're bere o Lake orders all day, every diny

And we're always bere to answer your questions — both ESCMT

":"”.f’.ml and affer the sile The Innarative Edge

oy e aa o u U Moy Bk GUARAYTIEE e Diewser 25Tt

Shipping & handling & evire OH ren aild 6% pales tax




Basic

ULTRA
LIGHTS

Uitra Lights: 6 mg “1ar” 0.5 mg micotine—Lights: 11 mg "ar” 0.8 mg
micoting—Kinas: 16 mg “tar” 1.1 mo mcotne=Menihol 16 ma “tar”
11 mg nicotine—100's: 16 mg “1ar” 1.2 mg nicotine—Non-Filier

25mg “tar” 1.6 mg micotine av. per cigarette by FTC method

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

It Tastes Good. It Costs Less.




Mind Power Breakthrough!

Plug Your Mind into the Amazing Learning Machine™ To Boost Mental Powers,
Program Your Mind for Success & Launch Virtual Reality-Like Fantasies.
Plus Get $600 of Free Learning CDs!

By Danre Spotts

Absolutely mind
blowing ! | popped &
French Learning CD
into the Learming
Machine . Immedi-
ately | was sucked

into & deep, dream-

R_ " ,“:‘-‘] like tmncF; Wetrd
- "8 colors and patterns
wese created on the insides of my closed
evelids, While in this super-relaxed bt
hyper-aware state, the special Learning

CD began unfelding ite magic
PrOgramming.
A Vacation in 22 Minutes

It was as if &8 movie were playing
inside my head. | could see myself in
France having lanch at the Eiffel Tower
The music, the sounds, even the
[ngl’ﬂﬂ[ﬂ of summer in I'am.. A
besuitiful woman spoke o me. “Bonjour,
mon ami,” she said. In an almost
unconscions way | began following the
dialogue. The mental imagery was so
intense [ not only understood what was
going o, [ was like | was there

Learning at Light Speed

The Learning Machine is more than
virtual reality. More than just a cool way
to relax after a hard day at work.
According to one college professor, “[t
may be the most powerful learning tool
since the invention of the book.”

Here's why. When vou do a Leaming
Machine session your mind is cut off
from outside distractsons. Your attenbon
becomes focused inward as the powerful
sensory stimulation (tight-sound matrisd
bombards vour imagination. |deas and
mental images foal in and oul of vout
consciousness, [t feels like the best

he Teacher™ 559 Valua| Starf up de

dream you've ever had. Then while in
this hughlv euphoric mental space, the
Learning (T} ppens your learning centers
to peak receptivity and pours in new
knowledge and skills, It's the ultimate
mind trip. But it's not just for fun

Let's say you want to learm a loreign
language, improve vour reading and
comprehension, of increase your math
skills. O just give vour kids a powerful
edge in school, learning many times
faster than their peers. I's stmplhe.

You select a specially programmed
Learning CD in the area vou want to
study. Flug it into any ordinary CD
E:a}'(‘!’ Then attach your Learning
Machine digital headset into the
headphore jack. Push play and a few
moments later your mind 15 launched
into & pre-programmed learming session.
In a fun, almost effortléss way, the
LeammEaED unfolds its program and
literally forves you to leam. 1F's the mos
amaring thing you've ever experienced

Speak French, Spanish,
German & Itallan

Learning foreign languages, or
anything for that matter, at rocket speed
can be very empowenng. And 'm going
to incliade & ton of valuable Larming CD
software with vour Learning Machine so
o can get immediate results from this
new technology

You'll receive 4 basic language
ipurses — French, Spanish, German, and
Italian. Plus a Super Vocabulary course,
a Super Memory course, and a Super
Speed Reading course. And for your
kids, a SuperMhonics™ mdmggmﬂnm
Ower 3200 worth of Learning CDs make
this the deal of the century. But | also

celenated imteracthe Language Leamiag ™ Libeary [ S200 Yaloe)
Filape iradiwng G 5 lEach vou b ST

J0 Mind S_}r.\'."' Hburp_eﬂiﬂ Valug) 100 mir ) |

InnerMind™ Programming Library | 150 Valwe] 15 ooy
Lemrang Dhecs (e ey L e PR Ly

Plus 51,000 Worth of

Byl swiusi sty e FgIvE sl Mgt §EMUATes youe it ad (jeiie el Waemmng catier
Lol rricagies: i puimir i e infoemriation, skills. msilal programeming, i Launches yor insginstion

want to show off its other incredible
mind expanding powers
10 Fantastic Mind Journeys

S0 I'll include the 3-D Mind Sync™

Library, with 10 mind launching
ms an 3 C0s Tum your Learning

ﬁﬁch intoy & meditation. self-hyprosis,
and virtual fantasy compuater. You'll get
the following titles: Creatimby Booster,
Quuick Energy, Stress Zapper, Memtal Tune-
Up, Virfual Visualization, Imagrnetion
Stimulator, Learming Accelerator, Super
Intuition, Lucid Dreaming, and Super Zen
States

A 5150 value, this extensive collection
is & super added bonus. But even more
eaciting is how it can be used for habit
control. success conditioning, and
eliminating self-sabotaging behavior

for More Software

B il i piad b S e Pra lﬂ-ﬂh--qh: prgnams P mibn s e g Es
misalicg T lapanese Cioriese. sid Bunslen The Matagtigbn M St Trormornidests Wil
Serwn | antaaln oy Bl lmech pusn CHessvsnen mbs ncordtly new weeids The Tos | sl
Saras Woild thaliy Stsncs & Guiie Wikl § Graatesl el Seiss Bty Mekits Desta SallEabie
Frot Wby Chilirea™y Claasic Lilersdure Secies Copnepie Togeung Pragrams sl nsey. Tuiees sl aasia
Ak mitnde (P Corad Wor sanes. Everythmg | Ever Warian e Sabe plut daiilisg G0 B afiaees

coitast il Legrmanyg M fie fsreats

Super Motivation Library

Let's say you want to transform a
Inser mind-set into a winning ome Or
your'd ke to quit seoking or bose wisght
Pop in an InnerMind™ Programmang
Diisc. The sensory stimulation matrix
pens a window inio Vour unconscious
mind. Then by infusing your “inner
mind” with positive programming. vou
can rescript megative, seli-defeating
attitudes. I'm including an awesome 18-
title InnerMind Programming Library
From success conditioning to weight
cunere thus is another §150 value.

30-Day Risk Free Trial

Plus in addition to the Language
Learning Library. the SuperPhonics,
Super Speed Reading, Super Memory,
and Super Vocabulary programs, the 3D
Mind Svnc Library, and the InnerMind
Programming Library (3 5600 combined
value), I'm including coupons worth a
thowsand dollars. These coupons are for
hundreds of future Learning CD applica-
tions, cluding software that links vour
mind directly fto a multi-media
compiter. I1's something vou absalutely
THLISE e PETEme.

Try the Learning Machine for 30 days
risk free. Take your mind on an
incredible pourney, [f for any reason
youa'rie not totally blown away by the
euperience, send vour kit hack to me for
a full refund

To order, credit card holders call toll
free. Or send vour check or money order
fioer 5244 45 plus 512 shipping & handling
to the address below. (ltem #4501)
Please allow 4-b wevks for delivery,

For Fastest Service Call Tol Free
1-800-925-3263

ZYGON

L& Relenond Way, Redmmand, WA RS0GT
Fam (irders To (206) BR2- 1454
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TEye In The Sky Combines Stealh AndStamina

WASHINGTON, DC—Military com-
manders have long craved a bird's-
eve view of the battlefield to see the
enemy, gauge its intentions and hit its
weak spots. Later this decade, their
wishes may come true if a new tech-
nology program, sponsored by the
Advanced Projects Research Agency,
launches into production.

Known as High-Altitude Endur-
ance Unmanned Air Vehicle, the ef-
fort has two components. One vehicle,
designated Tier II-plus, will soar
above 65,000 ft. nonstop for up to 30
hours. This drone will prowl over a
radius between 1000 and 2000 miles,
carrying up to 1500 pounds of sensors.
Meanwhile, the other vehicle, called
Tier [11-minus, won't enjoy the same
payvload and range but will be so
stealthy that it will seem no larger
than a pinprick to enemy radar. Com-
pare that to the radar cross section
of the F-11TA stealth fighter, said to
mimie a sparrow,

Both air vehicles will send data to
Edwor\friter: Gregory T. Pope

John Boatman, Philip Chier, Mike Fillon,
Ted Franch, Willism Garvey, Scott Gourley

ground stations equipped to process
avalanches of information and relay it
to decision makers,

Theater commanders are excited
about both vehicles for 4 variety of
reasons. While spy satellites draw
great demand during wartime, most
are useless when clouds obscure the
target area. Tactical reconnaissance
aircraft are more flexible, but have
endurance limits and put crews in
harm's way. By contrast, the new
drones’ relatively low ecost—less than
$10 million per unit—should ensure
that no tears are shed if one were to
erash or be shot down,

A 100-f. fMying wing, Boelng-Lockheed's
ultra-stealthy Tier I-minus will Ik
unnoticed In the stratosphere.

The program, funded to the tune of
£115 million this year, has attracted a
variety of big-name defense compa-
nies. Boeing and Lockheed are jointly
developing the Tier 111-minus behind
closed doors. The first phase of the
Tier 11-plus project is also under way
with five rival designs from Loral,
Raytheon, Teledyne Ryan, Northrop
Grumman and Orbital Seiences, the
latter two teamed with Burt Rutan’s
Sealed Composites. A Tier 11-plus
winner will emerge in May 1996,

Highlights This Month
e Safety Net—Astronaut rescue, Spiderman style.
® Sky Lights—Lasers flash from space to Earth.
® Concorde-Ski—NASA gets to fly Russia’s SST.
e Harrier's Sons—Getting a jump on future jump jets.
® OQut Of The Nest—What's the next military trainer?
® Sorry, Charlie—Robotic fish that mimics tuna.

® Liquid Drive—Electric engine shrinks and expands.
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Pop-Gun Net To

Rescue Astronauts

HOUSTON, TX—Shuttle astronauts
will have to work untethered as they
= piece together the space station. That
piques concern at Johnson Space Center,
where planners worry about emergency
measures to back up astronauts’ new
spacewalk jetpacks (see Tech Update,
page 18, March "93).

One notion under development is a
rescue net. To snare a drifting astronant,
the net would fan out from a tethered
shuttle-like device shot from a solenoid-
triggered gun.

Under this scenario, when the shuttle
reaches the end of its tether, the sudden
tension shatters a retaining ring around
the device. Qut spring six balls, coated
with a Velero-like material and linked
by a web of filaments. The balls carry the web around the target and stick to
each other on the other side, securing the astronaut. Other crew members then
retract the tether and return the astronaut to the station,

On the South Side Of The Sun

lethered shuttle springs from %
aunch tube, releasing weighted
balls to deploy rescue web.

Declassified,
But Denied

HAWTHORNE, CA—The Tri-
Service Standoff Attack Missile
(TSSAM) has burst from its co-
coon of classification with a flour-
ish. In test firings last summer,
the stealthy next-generation
cruise missile hit bull's-

eyes, in one case

Retouched
photo of
TS5AM reveals
stealthy shape,
bt lttle of
engine ports
Or SEN3Ors.

zaroing in on an air conditioner.

Unfortunately, TSSAM's future
looks much less on target. Con-
gress won'l fund its production
this year, mostly becausa its cost
has ballooned to more than $3
million per missile.

The Air Force and the Navy
(the Army has dropped out of the
program) may eventually win a
handful of these missiles as sil-
ver bullets. With unprecedented
nimbleness and a minute radar
cross section, TSSAM should
elude sophisticated air defenses.
Onginally designed 1o loose sub-
munitions on targets, the weapon
is now slated to carry a 1000-
pound warhead.

PASADENA, CA—What's up
with Ulysses, the joint NASA/
European Space Agency mis-
gion to the Sun? Well, the space-
craft (see Tech Update, page 20,
Feb. '91) just completed its pass
below the southern polar region
of the Sun and is now elimbing
in an orbit nearly perpendicular
to that of the planets.

Already Ulysses has scien-
tists seratching their heads. The
probe is detecting unexpected
shock waves and floods of high-
speed particles, ejected from
vast disruptions in the Sun's
outer atmosphere, or corona.

After arcing over the solar
north pole, Ulysses will swing
across to Jupiter, whose gravity
will hurl it back under the Sun.

Ulysses radios data back to Earth as it wheels below
the Sun, shown here as an X-ray Image.

| Damaged by hydrogen
| explosion, the DC-X

L

Re-Using The DC-X
HUNTINGTON BEACH, CA—Grounded by
an explosive burp of hydrogen this past July,
the DC-X should fly again in 1996. McDonnell
Douglas is repairing and upgrading the vehi-
cle, a testbed for reusable-rocket technology
isee Tech Update, page 16, Jan. '94).

Now NASA has taken the reins of the proj-
ect, originally developed for the Ballistic Mis-

Il sile Defense Organization. The' experimental

vehiele, to be renamed the DC-XA, will gain a
new liquid-hydrogen fuel tank and reaction-
control system, among other components,
NASA hopes to gain in-
sight as it mulls options
for a reusable launch
vehicle to replace the
space shuttle,

will undergo surgery
and begln new flight
tests late In 1996.

L T T -
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Because the TOYOTA 4x4 is all the permission you need,
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HAMPTON, VA—The world's first
supersonic transport? Purists know
it was the Soviet Union's Tupolev
Tu-144, which went up three months
before the Coneorde, in December
1968. Now NASA—and its contrae-
tors on the High-Speed Research

Program—will
get to harness one
of these little-seen
Russian racehorses as a testbed {or
the next-generation SST (see Tech
Update, page 26, Dee, '94). Langley
Research Center is funding the pro-
gram, via a contract with Boeing,
Under the current arrangement,
American personnel will travel to
Russia to fly the aireraft, a 1952 model

JANUARY 1995

Tu-144, nicknamed “Concorde-skl,™ will
be modified for NASA researnch program
exploring new 55T technologies.

with only 87 hours of flight time, Be-
cause Tupoley enginecrs have been
using the jet as a winged laboratory,
the plane is already festooned with
research instruments,

More important, the Tu-144 will
supply data on the construction, aero-
dynamies and environmental impact
of a4 supersonic passenger jet. The
plane cruises at Mach 2.35 and can
reach altitudes above 60,000 ft.

Coaxial Kit
Helicopter

JACKSONVILLE, FL—Two
brothers—hboth
racers with no aviation back-

ground—have built an B00- e

pound backyard rotoreraft
that's now available as a kit.
The eoaxial-pendulum heli-
_copter, designated the Nolan
i51-HJ, flies on two counter-
= rotating rotors of fixed pitch,
: with no collective-pitch and
£ eyelie controls. Instead, the
{ pilot wields stick, rudder and
throttle levers, similar to the
controls of a fixed-wing plane.

stock-car |

s
S e

The fuselage hangs like a
pendulum from the rotor head.
Rudders on the tail, along with
the tiltable rotor, provide ma-
neuverability, The aircraft can
take off backward rotat-
ing 360" and can swing
much tighter turns than a
conventional helicopter.

Two Rotax 503 engines
supply power. The aireraft can
muntain flight—although hover
it can't—on a single engine. A
hallistic parachute provides an
extra margin of safety.

According to Perch Ine.,

: which is marketing the heli-
Coaxdal kit helicopter files on simple controls, displaying un- copler, the kit takes 250 hours
precedented agliity for an experimental rotorcraft. to build with basic hand tools.

Instant Navy Chopper

Bell turned Model 230 into a naval
chopper sporting nose-mounted radar.

HURST, TX—Aided by Heli-Dyne |
Systems, Bell Helicopter Textron
has modified one of its Model 2305
into a speclal-mission demonstrator
aimed at maritime patrol. The idea:

Cockpit Display
To Visualize Radar

| ARLINGTON, VA—Combat aircraft could soon slither
through holes in enemy radar coverage, guided by a
cockpil instrument that presents hostile radar as a
3-dimensional display. The display, formulated by I
Anser Corp., evolved from another system used by
U.S. governmen! agencies to analyze ground-based
anti-smuggling radar parformance., |
According to Anser, the system could aventually
be able to incorporate changes in radar coverage
while the aircraft is in flight, to provide continuous
updates. Overlaid on terrain maps, the system dis-
plays radar as a green mesh. Pilols can use the
display to pick a safe route, through a valley or be-
tween peaks, for example. The same technology
can also pro-
vide diagrams

to package the familiar commercial chopper with advanced
technologies—nand lure navies and coast guards that can't
afford a fll-blown naval hwln---]uh-r-

Most prominent of the modifications ig the nose-mounted
search-and-surveillance radar, which operates in conjunction
with an airborne infrared imager. Onee these systems spot o
target—such as o downed pilot—a unigue side door jackknifes
out of the way above the fuel sponson, giving a crew membor
easy access to the rescue wineh. To automate searches, the
navigation and flight-control systems are fully integrated,

terrain map.

io aid layoul
of line-ol-sight
communica-
lions systams

Prototype dis-
play visualizes
radar as green
mesh over
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A Flash
Of Green

HAMPTON, VA—Last Sep-
tember, had vou been staring
at the sky while the shuttle
Discovery arced overhead,
vou might have glimpsed a
brilliant green flash. Astro-
nauts were peppering Earth
with a light-detection-and-
ranging (lidar) laser, the first
to have shone in space,

Lidar works much like
radar, except that it uses light
instead of mierowave fre-
quencies. Aboard the shuttle,
the Lidar In-space Technology
Experiment (LITE) pulsed in
ultraviolet, infrared and visi-
ble green wavelengths, bounc-
ing the beams off clouds and

JANUARY 1995

airborne particles. Flashing
11 times per second, LITE il-
1 luminated Earth with circles
300 yards wide, spaced about
half & mile apart because of
the shuttle's great speed.

A teleseope in the cargo
bay picked up lidar reflec-
tiong. From the strength of
these echoes, atmospheric
seientists gleaned information
on c¢loud formations and
stratospherie pollution,

While NASA has flown li-
dars in aircraft since 1980,
LITE's performance will help
engineers judge whether a
free-flying lidar satellite is
warranted, Lidar might also
figure into planetary probes,
Pencil-thin lidar pulse plunges

through atmosphere, to be
reflected into LITE telescope.

Cockpits With Comfort

SEATTLE, WA—As they fly the fighters of the future,
pilots will have to fend off fierce workloads and the forces
ol unprecedented aircraft performance. Knowing that,
Boeing has conceived a pair of cockpits designed to ease
siress, The Navy sponsored the work. .

One, an ejection-capsule design, would
allow the pilot to work in shirt sleeves
most of the time. Fully pressurized,
the cockpit would relieve the
aviator of breathing appa-
ratus. Across the canopy
spreads panoramic head-
One cockplt ejects intact
[right], while the ather

[far right) spits out seat
with bullt-in raft.

up imagery. On the outside, fixed fins would stabilize and
slow the capsule afier ejection, while rockets would hike it
to a height sale enough for a parafoil to deploy.

The other design fealures a more conventional ejection
seal, enhanced by an inflatable literatt that would not only
simplify water splashdowns but also soften terrestrial
landings. In addition, this cockpit shields the pilol's eyes

from laser weapons. Its liquid-crysial canopy
can furn opaque
in a snap.

X-31 May Turn Bobtail

EDWARDS, CA—The marathon performance of the
X-31 continues, as the U.5.-German jet (see Tech
- Update, page 16, Aug. '91)
has now flown more times
than any previous X-plane,
Meanwhile, test pilots are
| flying the X-31 in & “guasi-
tailless” condition. The
plane's software can let con-
trol surfaces cancel out the
aerodynamic effects of the
| vertical stabilizer. In this
1 condition, the X-31's thrust-
4 vectoring paddles, rather
: than its tail, steady the
& plane at supersonic speeds.
1 So much attention has
been drawn to this project
| that X-31 managers are con-
| sidering shaving the tail off
{ one of the twin aircraft for
future research. After all, a
tailless aireraft would enjoy
better stealth and less drag.

X-31 has also been simu-
lating launches of highiy
maneuverable missiles,

Big Mirror, Small Cost

AUSTIN, TX—Now under construction in the hills of west-
ern Texas is a huge observatory, with a segmented mirror a
yard wider than the Keck Telescope's record 396-in. reflee-
tor. But unlike Keck, the new telescope won't move to follow
the skyv's motion. And it won't need Keck's precision.

The Hobhy-Eberly Telescope was previously called the
Slwul_nmrupir Survey Telescope (see Tech Update, page 17,
Sept. '88), Because spectroscopy—determining a sky ob-
ject’s chemistry from its light—doesn't require pinpoint
imaging, the big
mirror will have
a simple spheri-
cal shape. Sev-
eral universities
are collaborating
on the low-cost
observatory,
which will open
its eye in 1997,

Fled mirror will
stare at 70% of the
sky, while instru-
ments above mirror
track abjects.

LS
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WASHINGTON, DC—The F-22 is
due to replace the Air Force's F-15.
But when the 21st century rolls
around, what will replace the
Marines’ AV-8B Harrier—and, for
that matter, their F/A-18 and the
Air Force's F-167

The X-32 may pro-

Lockheed's X-32
proposal relies on [ift fan

X-32 To Preview One-Size-Fits-All Fighter

."",_ tions—that extra fuel tanks could

vide a single answer. Its key
feature: a jump-jet propulsion
module—suiting carrier opera-

nozzle will vector downward during
takeolf and landing. In Lockheed's
concept, a shalt from the engine
will drive the tan, whereas McDon-
nell Douglas will divert engine air
to blow its fan.

Because the X-32 effort has
merged with the Pentagon's Joint
Advanced Strike Technology pro-
gram, other proposals are likely 1o
surface from contractors.

replace for an Air Force variant.
Racing to build the next X-
plane are rivals Lockheed and
b McDonnell Douglas. Both will
. test models this summer. Each
" plane will sport a lift fan below
' its nose, while its main engine's

Dogfight For Navy/Air Force Trainer

WASHINGTON, DC—The Penta-
gon will soon announce a winner in
what may be the last great military
aireraft competition in this eentury.
The Air Force and Navy have
teamed to select a single off-the-
shelf successor to the aging T-37

Northrop Grumman Pampa 2000.

NG's Super Tucano EMB-312H.

and T-34—the Joint Primary Air-
craft Training System, or JPATS,

Lockheed is proposing its version
of the turbojet-powered Aermacchi
MB-339. The bad bird, dubbed T-
Bird I1, seorches along at 475 knots,

The only high-winged entry is

= Northrop Grumman's Pampa
| 2000, based on a Dornier jet.

Also offered by Northrop
Grumman is the Super Tucano
EMB-312HJ, designed by Em-
braer of Brazil.

The Cessna CitationJet is
the only all-American contes-
tant—and the only offerin
powered by twin turbofans.
derivative of Cessna’s business
jet, it comes from the eame out-
fit that built the T-37.

Rockwell's Ranger 2000 de-
rives from the Deutsche Aero-
gpace-MBB Fantrainer and
flies on a single turbofan.

Meanwhile, Beech is propos-
ing a modified Pilatus PC-9, a
Swiss-made turboprop.

Smallest—and touted as the
| moat nimble—is the Agusta-
designed 5.2114A, also pro-
| posed by Northrop Grumman.
| Whichever company wins
| this contest will gain a healthy
| backlog of orders. But it's like-
| Iv that budget woes will defer
acquisition for several vears,

BOTTOWA (IR P -

Cessna ChtatlonJet.

Beech PC-% MK 1.

Northrop Grumman 5.21 1A,
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Charlie The Robo-Tuna

CAMBRIDGE, MA—Nothing man has ever built can cut
through the water like a bluefin tuna. But don't tell that to
Charlie. This tail-driven robotie tuna is now plying a test
tank at the Massachusetts Institute of Technology.
M  Charlie's complex mechanical skeleton has more than
2000 parts. It features 40 ribs, a segmented spine and ten-
dons driven by brushless DC motors, all tissued with foam
and sheathed in a Lyera skin, Right now the fish swims in
a straight line, hooked to a sliding overhead guide strue-
ture that houses its electronies. Researchers are experi-
menting with sensors and controllers to home in on the
most effective swimming motions.

The MIT erew nest plans a “robo-pike” that can make
hairpin turns at the end of a tether. The ultimate goal
of the work? Efficient, fully au-
tonomous underwater vehicles that
can cover vast swaths of territory

without draining batteries.

Beneath a Lycra racing skin,
robotic tuna flexes mechanical
skeleton o swish tall in test tank.

Bombs Into

Pogo Stick On Water

SEATTLE, WA—Paul MacCready made history in 1977
when his Gossamer Condor made the first controlled, sus-
tained flight by a human-powered aircraft. Trust his son—
one of Condor’s original pilots—to get into the act. Parker
MaeCready, an oceanography professor at the University
nl‘Waamnﬁl. has devised a bizarre human-powered water-
craft that draws lift and propulsion from a flapping wing.
MaeCready ealls his mnﬂhiﬂHh]‘iﬂtenEﬂ% %‘mf
—an ichthyopter. The pilot bounces on a pogo-stick mech-
anism linked to a submerged wing. Wagging up and down
like a dolphin's tail, the Foll can hit 11
wing propels the con- , dm by flapping afm
merged wing. Smaller
front foil allows tums.

traption and supports e
the pilot's weight.

Kilowatts

MINNEAPOLIS, MN—
What to do with those L5
growing international [N
stockpiles of obsolete muni-
tions? Sandia National
Laboratories and Alliant
Techsystems are jointly re-
searching a nifty chemical
solution—converting the
Exlzluajwzﬁ and rocket pro-
pellants into synthetic fuel
gas for industrial turbines.

The process pulls the
energetic compounds from
the munitions, suspends

them in a slurry and injects i
them into a high-tempera- Ukraine could demilitarize Its

ture chamber. Inside, a Stockplie of munitions, creating
plasma breaks down the
chemicals into their constituent atoms. These gases flow to
a second chamber, where they reform into syngas—a mix-
ture of carbon monoxide and hydrogen that's also the out-
put of coal-gasification plants.

WALTEF LI F FLLsT MR

Fighting Fire With Fire
SAN ANTONIO, TX—Some of the world's mos! cata-
strophic fires break out on offshore oil and gas rigs, where

high-pressure pipes and tanks can spew vicious jets of |
flame. To develop better fire-protection systems, the |

- E.mi-u.ﬁi =
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Southwest Research Institule is operating a unique flame- gty iy
X | CAMERA, |8
throwing laboratory. The research is tailored lor an inter- IMPINGEMENT AN |

national jet-fire working group under British direction.

The facility resides in a 2400-sq.-#t. building outfitted
with a precision nozzle fueled by propane. The nozzle sim- |
ulates pipe failures by unleashing fire jets at pipes, bulk-
heads, emergency shutdown devices and ather oil-rig com-

Riddled with sensors, computer-controlied test
the facility performs thermal tacility hurls high-speed _
imaging during tests. flame jets at oll-rig structures.
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Diesel Supercars

BEDFORD, ENGLAND—Two diesel-powered vehicles
have been rewriting the record book at Millbrook Proving
Ground. Setters of new speed marks in their respective
classes are the 4-wheel-drive Thex—built by Ibex Vehicles |
of Edinburgh, Scotlind—and the Shrike, built by Honiton,

England-based Supacat.

Propelled by a 280-hp supercharged diesel, the Tbex re-
ecently tore around the track at 132 mph over 10 miles,
Meanwhile, the smaller Shrike clocked 127 mph on a
120-hp engine. That not only breaks the diesel-
category record but also the British record for all

vehicles with 1500cc engines,
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Solar-Power Roll

Photo-active dye molecules separate charges in
response to sunshine, touching off electric curment.

Shrike [fore-
ground| and Ibex
have set new speed
records, powered by modified
off-the-shell diesel engines.

ATHOL, MA—A whole new way
of tapping the Sun for electricity
may see daylight, emerging from a
joint effort between Advanced Re-
search Development Inc. (ARDI)
and Argonne National Laboratory,

ARDI has come up with a low-
cost, stretchy, electrically conduc-
tive film. Meanwhile, Argonne

chemists have developed molecules
that, when struck by sunlight, cause
positive and negative charges to
separate, Sandwiched between
sheets of the film, these dyes
woilld trigger an electric current.

The material, dubbed Lumeloid,
should outproduce today's photo-
voltaic cells, says Argonne.

DAK RIDGE, TN—AnN engine whose
volume can swell lor quick-response
acceleration, then shrink for efficient
high-speed cruise? It's no fantasy, but
rather the focus of research at Oak
Ridge MNational Laboratories.

Under development is a generator
that harnesses electrically conductive
liquid metals. Pumped back and forth
in opposite directions through a strong
magnetic field, the double flows of
liguid metal touch off an alternating
current. In a vehicle, this output would
fead AC motors that turn wheels, the
current’s frequency determining speed.

To propel the liquid metal, combus-
tion-driven pistons ride back and forth
in two pairs of opposing cylinders. The
pistons don't contact the liquid metal
directly, however. The melal—liquid

LIDLID-METAL RESERVDIR

MAGNETIC
COLUPLING

COMBLISTION-

SYNCHROMIZATION
CONTROL

The Incredible Shrinking Engine

potassium or sodium—must be sealed
inside a pair of ducts, because it burns
spontaneously in air or water. So sepa-
rate free-floating pistons—linked mag-
netically to the combustion-driven pis-
tons—move back and forth inside the
ducts to push the liquid metal.

How does this engine expand and
contract? Each duct has ils own reser-
voir that can add or withdraw liguid
metal under computer control, thus
varying the stroke of the pistons.

Installed in a car, this arrangement
would allow a driver to floor the accel-
erator to do 0 to 60 mph in 7 seconds,
then let up on the gas to shrink the en-
gine. Other advantages cited: no rotat-
ing parts, scant friction, an 80-mpg fuel
economy and a lifetime of 500,000 miles.

flows of conductive
liquid metal through

magnetic fleld to
generate current.

Superball
For Golfers

o, CHICAGO, IL—
o In its endless
quest for the
perfect golf

ball, Wilson Sporting Goods turned
to a former NASA engineer, who
manipulated the pattern of dim-
ples around the little sphere into
& unique geometric arrangement.
The result: the Wilson Ultra 500.

Typical golf balls have roughly
400 dimples arranged into an
icosahedral pattern, with 20 re-
peating triangles. Wilson has
squeezed 500 dimples onto the
Ultra 500 by varying the size of
the dimples. The largest indenta-
tions cut drag and boost lift, while
the smallest stabilize the ball in
flight. The result: longer, more ac-
curate drives.
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AUTOMOBILES
New Cars

Lincoln Continental

@ Clear your mind for a new kind of
Lincoln Continental. Start with a
world-class VB that musecles out 100
more horsepower than the VG it re-
places. Include an electronic control
system that performs a dozen person-
al services at the touch of one button.
And you can't overlook a totally new
body design that puts Continental on
a visual par with the world's leading
prestige marques,

Most important among the im-
provements is the 4.6-liter 32-valve
260-hp V8 engine under the new
plastic hood. This is the same engine,
detuned slightly to fit the front-wheel-

powertrain delivers near best-in-
class smoothness with more than
adequate power.

Continental has an automatic sys-
tem that lets you select about
a dozen of your driving choices
with one push of a button. Fea-
tures like seat position, ride
and steering settings, mirror
positions, temperature setting,
radio station selections and
volume and a few others are

ard. A unique sliding box in the trunk
will hold files and other small items
and still leave room for other storage.
Despite the radical styling and power-
train changes, the 1995 Continental's
gize is within an inch or so of the 1994
model. However, curb weight is up
300-plus pounds, —dJim Dunne

Ford Explorer
With Explorers moving like free

white-wine spritzers in a fern bar,
Ford has a hard time making enough
to meet demand. So there was no rea-
son to change the already best-in-class
gport/utility vehicle. But, realizing
that being the best is a moving target,
Ford refined the formula nonetheless.

included,

Continental again offers air
springs on all four wheels. The
springs automatically adjust the road
height of the body so that it maintains

Explorer's nose conceals all-new front suspension and computerized awd system.

drive transmission, that's used in Lin-
coln's Mark VI1I. Coupled with Ford's
electronic 4-speed automatic, the

the zame height whatever the load
inside the car may be,

Inside, Continental offers either
5- or B-passenger space. Split front

seats are standard, but shift levers
/ are column mounted (6-passenger)

Saab 9000 CDE has additional refinement, Inside and out.

or floor mounted, Dual
airbags, 4-wheel
dise ABS, leather
upholstery, wood-
grain trim and a
unique 3-dimensional
gauge pack are stand-

The Range Rover 4.0 SE Is better than the original.

The changes, though largely subtle,
are for the best. The most visible is
a new front-end treatment, rounded
and bulbous, with a lower hoodline
and a new liftgate to match. There's
also a new interior, with a revised in-
strument panel. Mechamcnlly the big
change was the replacement of Ford's
venerable Twin-I1-beam front suspen-
sion with & more conventional upper-
lower control type, and that included
a change from an inherently mushy
recirculating-ball steering box to a
rack-and-pinion steering system.
Standard equipment also now in-
cludes 4-wheel disc ABS. The Explor-
er now has more suspension travel, a
better ride, reduced tire wear and
a much-improved on-center feel on
pavement. Another refinement is to
the 4wd itself—the Explorer is avail-
able with Control Trac, a computer-
controlled awd system. —Mike Allen

Saab 9000 CDE

Place the accent on luxury when you

talk about the new 9000 CDE luxury

ilmrt sedan. The upscale label fits this
6-powered, automatic-transmission-

driven, wood-paneled 4-door sedan.
Yes, you still get Saab’s taut body,

agile handling and controlled ride.
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But the 9000 CDE also gives you a
quiet cabin, modern sedan styling and
touches of elegance that you never
found in Saabs of old.

Saab engineers believe rightly that
sport equals performance. In the 9000
CDE they depend on the 210-hp out-
put of a smooth 3.0-liter V6, a 54° V
that's based on an Opel design. That
output is disciplined by a 4-speed
automatie transmission and traction
control at the front wheels. The
specifically designed tires and tuned
suspension let the 8000 CDE ride
more smoothly on rough pavement.
Refined styling features a lower,
wider gnl.'le/lmﬂ.nﬁxgh cluster, a].tght.l;.r
revised taillights and slimmer
bumpers. Prices start and end at an
all-inclusive $38,995. —J.D.

Range Rover 4.0 SE

The all-new 1995 Range Rover 4.0 SE
represents the first major change in
that British marque in 24 years. And
it's built for the most discerning of
us: The Range Rover 4.0 SE carries
a price tag of about $55,000—the
highest price tag, by far, of any of the
sport/utility types. For that cost you
naturally expect all the goodies that
the Cherokee/Explorer/Blazer erowd
offers, and much more, Range Rover
delivers. Standard items include VB
engine, 4-speed automatic, all-wheel
drive, Connolly leather interior, burl-
wood trim, full instrumentation, two
airbags and power windows, to name
only a few.

A short stint behind the wheel con-
firms that this is not a warmed-over
model. The vehicle iz noticeably qui-
eter on the road, thanks to carefully
selected road tires and improved
chassis isolation, The 4.0-liter alu-
minum VB engine delivers power
smoothly through a state-of-the-art
ZF automatic transmission.

Overall, interior space is greater
than the 1994 Range Rover, with
emphasis on legroom, headroom and
cargo accommodations.

A unique transmission shift pattern
is more convenient to operate. All
transmission settings are eontrolled
by one lever. The 1995 chassis has an
all-new suspension as well as a stur-
dier ladder-type frame. Exterior body
panels remain aluminum. All the elee-
tronic control goodies you find on
other luxury vehicles are standard on
the 4.0 SE, including message center,
ABS, traction control, air suspension
—with five body-height settings—and
multiport fuel injection.

For the 1995 model run, the Range
Rover 4.0 SE will be sold alongside
the older model it will eventually re-
place. Both models will be 1995 ver-
gions, with the older model now called
the Range Rover Classie, —J.D.
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AUTOMOBILES

Detroit Spy Report

BY JiM DUNNE, Detroit Editor

Soft-Top Sebring

® The normally tight security veil
over Chrysler’s future prototype
models developed just enough of a
crack for us to grab this view of the
carmaker's sporty front-wheel-drive
Sebring ragtop. The car will replace
the LeBaron convertible in Chrysler's
1996 lineup. While details of the front
and rear styling are not clear from the
photo, vou can look for this convertible
version to have essentially the same
grille and taillight treatment used on
the recently introduced Chrysler Se-
bring coupe. The prototype seen here
18 undergoing shake testing of the
new body structure. Note the weight-
ed package atop the hood. That's not a
disguise, but a counterweight that
puts extra strain on the front end as
part of a structure test.

The 96 Bonneville

Here's how the Pontiac Bonneville is
going to get its face lifted for next
year. Like the other full-size cars in
GM’s lineup, the car is going to get
new grille inserts, Being a Pontiac,
the car gets those recognizable, promi-
nently displayed trademark round
running lights in the fascia. The
changes are not only to the front. Also
look for revised styling on the rear,
where the taillights will spread wider,
Owverall, the body will feature even
more rounded surfaces, with fewer

TIA

New nose and tall for the Bonneville.

| —

character lines and a smoother overall
appearance. Under the hood, the "96
Bonneville will feature the updated
version of GM's 3.8-liter V& engine
with a supercharging option,

Thunderbird, 1996
A slight facelift is planned for the *96
T-Bird. This photo of an early proto-

type on a Ford flatbed shows most of
the changes. Look closely and you see
the Thunderbird trademark nestled

in the center of the grille opening.
Ford is still trying to decide what
shape the Thunderbird should take in
the yvears after "96. You can count on
the new car being smaller and lighter.
And making the next T-Bird a front-
wheel-drive model is a moderate pos-
sibility, too, at this point. But for 1996,

all Ford can offer is this facelift

p—— of the present car.

Mazda Cougar

While Ford's management is
thinking hard ahout the next
Thunderbird, you know that Mer-
cury's think tank is concerned about

the Cougar. In fact, the next version
of Mercury's sporty coupe, due for
1998, could have its origins in Hiroshi-
ma, not Dearborn. One of the critical
design goals is to build a smaller,
lighter coupe with better fuel econ-
omy than the car has delivered in the
past. But at the same time, Mercury
wants to offer some luxury to Cougar
buyers. That's where Mazda comes
in. 1ts Millenia sedan just begs for
a coupe version. Mazda doesn't have
one. So one possible scenario is to
use the Millenia chassis for the next
Cougar. That means a V6 engine,
front-wheel drive and world-class
quality for Cougars of the future,

| il

Changes to the new BB are conservative.

Oldsmobile 88 for '96

It doesn't appear to be much of a
change, but this is the front end of a
1996 Olds Eighty Eight. While the de-
velopment car shown here is not the
final design, it is close. Note that the
fit of the headlights to the grille is not
quite correct. The small gap will be
elosed when a new headlight shape is
fitted to the "96 production cars. M
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BOATING

Brave New Water World

BY JOE SKORUPA, Boating/Outdoors Editor

@ Except for people who live on an
island, nuhod{m needs a boat. We
may want a boat or even lust after
one, but we don’t need one. However,
wanting one is usually enough motiva-
tion to buy one. But not always.
Wanting one wasn't enough for vast
numbers of people between 1989 and
the middle of 1993. Why? Probably
the biggest reason was a squeeze on
our wallets, which was caused
by the economic recession that
mrredmd during much of the

Another reason was boat-
ing's so-called eyclical nature.
From '89 to "93, the industry was
going through one of its regular down
cycles. We don't need boats, right?

erefore, it figures that when eco-
nomic times are tough, we postpone
nonessential purchases. Other recre-
ational industries surely go through
ah?qilar boom/bust eycles. Don't they?

ot exactly.

Most industries, including those
that serve leisure-oriented markets,
refer to a down year as one that iz less
successful than the year before. A bad
year is one that is flat (registering no
growth). A very bad year is one in
which growth is measured in negative
numbers. This is relatively rare and
is considered so catastrophic that it
typically causes heads to roll.

Boating describes the above phe-
nomena a bit differently. For exam-
ple, the term “cycle” is used to meas-
ure time, because a single year isn't
long enough to cover boating’s regu-
lar downward plunges. And when
boating refers to a down eycle, it
doesn't mean a period of slow
or zero growth. It refers to a
multiyear period of catastroph-
ically negative growth.
How catastrophie? |
Well, during boating's |
last down cycle, the in-
dustry shrank by more
than 40%. The interesting
thing is that carnage of this
type isn't unusual for boating. As
a matter of fact, it has happened
in each decade since World War 11,
although the last down cycle set a
new record. s this normal?

I've been told by experts that it is,
and I used to believe them. Lately,
I've begun to wonder.

———— R R RO 8 PR

Walking down the aisles
of the recent Chicago Boat
Show, my mind turned to
these thoughts. Here were
all the boats, motors and ae-
cessories for the coming 1995
product year, and in many
ways they were truly impres-
sive. Boating’s last down cy-
cle ended in 1993, so the in- |
dustry was flush with cash
and optimism after a year of
riding a strong upward cycle.

But despite all the flash ‘

and dazzle, I couldn’t help
but think about boating’s cyclical na-
ture. What goes up must come down.
In a couple of years, the show's
sparkling exhibitors will be broke.
Are boaters well served by an indus-
try that accepts catastrophic loss as
the normal course of business?

I don't think so. Here's why: Boat
companies are either rolling in profits
or scraping the bottom of the barrel,
Budgets for product
develop-

o

The sporty solar-electric Dolphin-Star.

ment, customer service, research,
long-term planning and other basic
funetions get slashed during down
eyeles, In many ways, this causes
boating to operate like a part-time in-
dustry. Every so often it simply takes
a few years off. Hmmm.

With these thoughts in mind, I de-
cided to spend less time on the busi-
ness-as-usual aspects of the Chicago
Boat Show, for example the newly
styled sport boats, runabouts, ski
boats, cabin boats, fishing boats and

eruisers. Instead, I decided to con-
centrate on boats that seemed to
point toward the future, boats
that showed a healthy
respect for anticipating
trends, boats that broke
the copyeat mold.
The most interesting of these new
boats was the Hydro-Glide sub-
mersible hy Paragon Design (shown
at the top of the page). This minisub is
an underwater pleasurecraft with lim-
ited depth and underwater duration
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BOATING (Continued from page 29)

capability. While not intended to han-
dle research or salvage duties, the
Hydro-Glide is capable of reaching an
operating depth of 150 ft. and a dura-
tion limit of 3 hours. It's powered by
an electric motor that propels the
minisub to speeds of 10 knots on the
surface and 5 knots submerged.

The craft’s sleek, narrow-nosed
hull appears to be ideally suited to the
underwater environment. A diving
plane is located on each side of the
bow. Fixed wings are located aft. A
transparent canopy covers the cockpit
and };I)ruvideﬁ a wide scope of visibility
to the driver and two passengers.
Length of the craft is 18 ft. and beam
is9ft

Paragon Design thinks of the Hy-
dro-Glide as the ultimate yachtsman's
toy—after all, the company’s primary
business is designing yachts. To faeili-
tate this role, the submersible is de-
signed to be loaded onto a yacht like
a conventional tender.

Personally, I think the Hydro-Glide

(which exists only on paper for the
moment) has a much wider appeal.
After all, who doesn't want to fly be-
neath the waves and explore the
ocean bottom for sunken treasure?
For more information, contact Para-
Em Desiﬁn, 107 Kilmayne Dr., Suite
, Cary, NC 27511; (919) 319-0559.
For head-turning looks and envi-
ronmental friendliness, the solar-elec-
tric Dolphin-Star is a standout. Well
beyond the concept stage, the Dol-
phin-Star is ready to hit the water,
and in faet, the unit on display had
already performed sea trials. Com-
pared to other solar-electric boats,
the Dolphin-Star, built by SunWize
Marine Technologies, is a cut above
because it combines sport-boat looks
with near-runabout speed—12 knots.
Looking at the side of the Dolphin-
Star, the boat appears to be a typieal,
sleekly contoured catamaran. But
from the bow there is no mistaking its
solar-electric heritage. The long, wide
foredeck is ecovered by sturdy photo-

voltaic panels that are strikingly inte-
grated into the curving deck strue-
ture. These highly efficient solar cells
are encapsulated in rugged polymers
that not only make them strong
enough to withstand blows from a
hammer, but provide a skid-resistant
surface for walking or sunbathing.

Using power generated by these
panels, the big cat can cruise all day
on bright sunlight alone. In addition,
powerful batteries provide up to 8
hours of operational use. Propulsion
for the Dolphin-Star comes from twin
inboard 2-hp anent-magnet DC
motors. Le is 21 ft. 6 in. and beam
iz 8 ft. Weight is 1200 pounds. The
craft has a wide bench for seating and
can accommodate up to four,

As the boating industry moves in
the direction of environmental friend-
liness, the future continues to bright-
en for solar-electric boats. For more
information, contact SunWize Marine
Technologies, 1151 Flatbush Rd.,
Kingston, NY 12401; (914) 336-7700.

You Can’i Rush Smo

SURGEON GENERAL'SWARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health.
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19mg."tar”, 1.4 mg. nicotine av. per cigarette by FTC method,
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No picture of boating’s future would
be complete without checking out the
latest from inventor extraordinaire
Harry Schoell. Scheell brought two of
his recent creations to Chicago, and not
gurprisingly, both were impressive.
The boldest of the two is the Schoell
Rolling Radial Engine, a fuel-injected
2-stroke motor that was shown in the
form of a proof-of-concept unit.

Several things make the Rolling
Radial Engine unique. These include
radially oriented pistons, direct fuel
injection into the eylinders and a erank-
driven hlower that scavenges the
eylinders and also supercharges the
engine. The radial orientation of the
pistons not only contributes to & sig-
nificant reduction in size and weight,
but also enables opposing forces to
counterbalance operational vibration,
g0 the engine is exceptionally smooth.

While it would be hard to judge the
effectiveness of an engine prior to a
hands-on test, Schoell doesn't waste
his time and money on wild-goose

chases. It will take a great deal of
effort to convince engine builders to
move away from current technology,
but in the long run I wouldn't bet
against the soundness of a Schoell

esign.

The latest Infinity Yacht also oceu-
pied important space in the Schoell
Marine display booth. Called the 83
Stargazer, this futuristic concept craft
has an encapsulated, see-through
bridge dome that converts to a hard-
top bridge at the touch of a button
{the front and rear windows slide out
of sight). While this luxury yacht is
large, at 83 ft. long and 21 ft. wide, it
is unusually fast for a 40-ton boat.
With standard engines (four 1100-hp
Detroit Diesel 12V92 DDECs) the
Stargazer will cruise at more than 50
mph and will top out in the mid 60s.
With optional power (four Deutz 1400-
hp V12-616s), the Stargazer will reach
the mid T0s.

Part of the reason for the big
yacht's sport-boat speed is the bottom

configuration, which features Schoell's
patented Duo-Delta Conic hull. For
more information, contact Schoell
Marine, 2701 Reese Rd., Davie, FL
33314; (305) b81-3313.

So, will a focus on forward-looking
boats and Enwerpluntxs. like the ones
mentioned above, solve boating's
problem with boom/bust eycles? Not
dlone. But making an effort to reach
nontraditional boaters is a step in the
right direction. Why? Because indus-
try fipures show that 80% of all boats
are sold to previous boat owners. New
boaters are a rare breed.

An even more telling statistic is that
of all first-time boat buyers, roughly
5% never buy a boat again. This says
a lot about an inability to achieve buy-
er satisfaction and indicates a problem
with the industry being out of touch
with new buyers. By attracting and
gatisfying new boaters, boating could
damp the severity of the boom/bust
eyeles and become a fast-moving,
healthy modern industry. ™




SCIENCE

Magellan’s Last Voyage

BY GREGORY T. POPE, Science/Technology Editor
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® Just after 3 am PDT on Oet. 12,
1994, Magellan called home for the
last time. The spacecraft, launched
five years ago to map Venus, was
completing its 15,034th orbit when the
planet's horizon eut off its radio signal
to Earth. At the time, Magellan was
obeying its final order, a suicide com-
mand that forced the spacecraft to ply
a dwindling orbit down into the Venu-
sian atmosphere. At 3:29, the probe
should have re-established communi-
cation as it emerged from behind
Venus. But ground controllers could
only pick up the lonely erackle of inter-
planetary static. Magellan was dead.

Jim Neuman, Magellan program
manager for Martin Marietta Astro-
nautics, was at the company's mis-
sion-support area outside Denver at
the time, “It was interesting,” he re-
calls, “in that we had spent the entire
night trying to kill the spacecraft.
And it was so tenacious it would not
die. It wouldn't lose attitude control,
or memory, or engines. But then
when it finally went in, the mood
changed, and it was very emotional.
I'll never forget it." Neuman had been
with the project since 1983, when
Martin Marietta began assembling
the spacecraft—largely of spare parts
from other planetary programs.

2

Proving much more than the sum of
its components, Magellan deserved a
poignant farewell. Its tour of duty—a
4-year exploration of Earth's nearest
neighbor—sueceeded beyond all
hopes. Magellan and a resourceful
erew of ground controllers overcame
a string of technical glitches to collect
more data than all previous planetary
missions combined, So why did
NASA decide to snuff out the
life of this gallant probe’

Well, for one thing,
Magellan had already
fulfilled its original
goal. Its X-band radar
had pierced the caus-
tic clouds of Venus
to map 98% of the

lanet's surface.

ission managers
then worked some
overtime out of the
spacecraft by using
it to chart variations
in Venus's gravity.

But by last summer
the Magellan budget
was running dry, and the
spacecraflt was on its last
legs. So NASA's Jet Propul-
sion Laboratory (JPL) decided
to terminate Magellan with a final
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series of experiments. Called windmill
maneuvers, these would send the
spacecraft through the upper reaches
of the Venusian atmosphere with its
solar panels awry, one tilted forward
40" and the other tilted backward.

Atmospheric resistance against the
skewed panels would result in a torque
force, windmilling the spacecraft into
a roll. But ground controllers pro-
grammed the spacecraft's computer
to fight this foree by firing attitude-
control thrusters. By recording how
many thruster firings were needed
to resist the torgue, the Magelfan

team could measure the aerody-

namic forces that the probe was
encountering.

Unfortunately, the off-kilter an-
gles of the solar panels would also
turn their faces away from the Sun,
dooming Magellan's battery. The
spacecraft would lose consciousness
hours before it dove through the at-
mosphere and crashed.

But Magellan's death was as pro-
ductive as its life. Aceording to Doug
Griffith, Magellan's project manager
at JPL, the windmill maneuvers spun
out a wealth of data that will help
shape future spacecraft.

Magellan executed the maneuvers
against an atmosphere so scanty
that a condition known as free molec-

ular flow prevails.

Mageltan produced
this gravity map of
Venus,
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“That's when molecules might have
to travel yards before hitting another
molecule,” explains Griffith. “One
thing that's vexed satellite designers
for years is what the drag effect
is in this kind of flow. Do molecules
hit and stick to a surface, or do they
just bounce off like billiard balls?
Knowing that is going to be very use-
ful for designing satellites for low
Earth orbit. It turns out that it's
never been measured.”

The first set of windmill maneuvers
took place last September in the lofti-
est fringes of Venus's atmosphere,
roughly 1056 miles above the surface,
Up there, the atmosphere consists of
atomie oxygen, just like the high
wisps of air through which low-Earth-
orbit satellites move. The second and
final experiment occurred at an alti-
tude of 80 to 90 miles, where carbon
dioxide predominates. All this lies far
higher than the notorious sulfurie-
acid clouds, which drift 30 miles above
the Venusian landscape.

Instrumental in the design of these
experiments was Bob Tolson, a me-
chanical engineering professor at
Hampton, Virginia's Joint Institute
for Advanced Flight Studies, run by
George Washington University and
NASA's Langley Research Center.
According to Tolson, both sets of ma-
neuvers produced unforeseen results.

In the oxygen atmosphere, the
spacecraft felt more torque than an-
ticipated. Free oxygen atoms are high-
ly reactive and will cleave to virtually
anything. Because of this, researchers
expected them to stick like putty to
the solar panels, unloading their mo-
mentum in a way that would not pro-
duce torque. Instead, some of the oxy-
gen apparently ricocheted off the panels
and triggered opposing lift forces that
caused the rolling moment.

By contrast, the more stable earbon-
dioxide molecules were expected to
bounce elastically off the solar panels.
But again, the data surprised Tolson.
“The best I ean tell you is that we have
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inconsistent results,” he says, "but we
got considerably less torque than we
thought we would.”

As they puzzle over these results,
researchers are already looking
ahead, Data from the oxygen windmill
should help engineers predict the de-
cay in the orbits of satellites above
Earth. The carbon-dioxide results,
meanwhile, will factor into the design
of probes slated for Mars. In faet,
Martin Marietta is absorbing the new
data as the company designs Mars
Global Surveyor. This spacecraft will
rocket off in November 1996, to carry
out part of the mission of the ill-fated
Mars Observer (see Tech Update,
page 18, May 'M). Mars Global Sur-
veyor will aerobrake through the car-
bon-dioxide-rich Martian atmosphere
after arriving at the Red Planet.

Magellan has done yeoman service
on behalf of NASA's future planetary
probes. And as a probe in its own
right, Magellan has set a standard
that may be hard to match. P
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AUTOMOBILES

Import Spy Report

BY MIKE ALLEN, Associate Automotive Editor

and JIM DUNNE, Detroit Editor

Toyota Pickup

® It's hard to tell from the photo-
graph, but the diminutive size of this
pickup pegs it as a replacement for
the smaller af the two Toyota trucks.
This means a more distinet family ro-
semblanee to the full-size T100. No,
Toyota isn't returning to the slab-
sided davs of yvestervear—that's

suzukl will freshen the front-end appearance of the Sidekick 4x4 for the "96 model year

about an acre of flat cardboard duet-
taped to the bodywork for a digguise,

Suzuki Sidekick

Suzuki plans major changes to the
front-end appearance of its Sidekick
4-wheel-drive model for 1996, A new
hood, new front fascia and a new grille
and bumper are in store for the future
model. Reports of a new engine coin-
cide with the changes in front-end
styling. The slight powerdome in the
hood will accommodate a larger en-
gine. Today's 1.6-liter Four is being
replaced with a 1.8- or 2.0-liter Four
in the 1996 model. At the rear, a

the Eurovan—an indication

that the new engine has the
musele to carry a full load
and do some towing, too,

Hyundai, 1996
All-new styling is planned
for the 1996 Hyundai Elantra
models, The coupe, with styling
roughly based on the HCD-2
show car, replaces the sSeoupe I
will be powered by a 2.0-liter version
of the Hyundai-designed-and-built

. D

styling change moves the license plate
to & housing in the new bumper,

1996 Mazda 323

We don't have any information about
it, but here's a 19496 Mazda 323 caught

during testing somewhere in the
Southwest, probably while Ford en-
gineers were developing their 324-
based Escort subcompact

'96 Mazda 323 captured testing in U.S.

Alpha 4-cylinder engine. The coupe’s
2-plus-2 passenger layout and hard-
top door-glass design set this model
apart from its more conservative 4-
door stablemate. Look for the eoupe
to debut as a 1997 model, almost a
vear after the all-new 4-door Elantra
makes its official appearance.

BMW Roadster

Based on the 318 model, the Bavarian
gutomaker's roadster is scheduled to
be built at BMW's new assembly
plant in South Carolina. Only one
body style will be offered, the 2-seat
convertible coupe. A 1.8-liter 4-cylin-
der engine and 5-speed transmission
will drive the rear wheels. Price?
BMW would very much like to keep
Eurovan V6 it under $30,000, if possible. ™
Volkswagen will try to rev up its

Eurovan image with new {ront-end .
styling and a more powerful Vi
engine. The 1996 version of
the VW van will get a car-
like front end and use
the 172-horsepower
2.8-liter V6 engine to
be more competitive
with U.S.-designed
vans., Hight now, low
engine output places
VW at a disadvan-
tage. VW is testing
the pulling power of vW's anachronistic Eurovan gets facelift, much-needed V& motor.




Put Yourself
In Charge
- Of Your Own
Money-making

Business
Free ?lpportunity kits
tell you how to

earn good mone
L] L]
in 10 expanding fields
Ever dream of being the boss ... in charge
ot your own profitable business? You can tum
those dreams into cold, hard cash — if you get into
\ growing field where service is in constant
femand.
Foley-Belsaw’s unique in-home training pro-
rrams let you gain skills in 10 different career fields

vhere the demand is growing and will continue to
row through the twenty-first century.

| You learn highly profitable skills

‘You can earn up to $50 an hour, too!

1"

“I chose furﬁu:rirhfu;:, but thar's Just one of 10 last-growing
ficlds in need of skilled professionals. And with Foley-Belsaw, vou
train at home in vour spare time while carming money from the start.”

Bill Smith

...Foley-Belsaw, world leaders in training since
1926, provide at-home, “hands-on” training in
high demand fields where you can start your
own business for less than $50.

M card b5 missing, wiile 16 Foley-Baissw Company, 5301 Equilabis Road, Kandas Ciy, MO 541201385

it home, art your own pace, from
‘oley-Belsaw, world leaders in
raining for more than 65 years.

There's no better time, no easier

vay, Lo STart your own money-
naking full or part-time business.
& nd rthere’s no obligation or cost
nvolved in learning the easy steps
‘ou can take to make your new

' areer a reality!

Send today for your opportunity
kit telling how Foley-Belsaw
training can help put more cash
in your pocket, start a new career,
even get into a business of your own
— full or part-time. Don't wait, mail
the card now.

lust fillout and mail the postage-
ree card attached at right ... today!
See hack for more information

o ——— T ——— — — — — — — ——

SEND CARD TODAY FOR FREE OPPORTUNITY KIT

Complete and return this postage-paid card or write and mail your request fo
Foley-Belsaw Institute, 6301 Equitable Road, Kansas City, MO 64120
¥es! Send me the following opportunity kit:
¥ Check one free opportunity kit only

Locksmithing, Dept. 12589

Small Engine Service and Repair, Dept. 52483

Professional Saw and Tool Sharpening, Dept. 21430

VCR Cleaning, Maintenance & Repair, Depr. 62154
Computer Repair, Maintenance, Upgrade, Dept. 64154
TV/Satellite Dish Service and Repair, Dept. 31048
Professional Gunsmithing, Dept. 92059

Professional Woodworking, Depr. 43377

Professional Computer Programming, Dept. 35008
Upholstery, Dept. 81043

| understand there s no obligation, | pay no postage, and no salesman will ever call

Dot wait.

Act now!

Doooooaooao

Name =R
Street - p—
City __ State ____Zip .




(ain the Skills
You've Always Wanted;
No Experience Needed

Send today for a free opportunity kit on
one of the following wotable feldy

Locksmithing - As crime rates rise and millions of Ameri-
cans seek more protection, locksmiths are now enjoying
more business and higher profits than ever before. Your profes-
sional locksmith training includes a burglar and fire alarm course
to complete your education as a highly paid security specialist.
Small Engine Service & Repair - Today, there are over
65 million small engines in America, with 1,000,000 more
. And most owners don’t have the skills
to perform even simple repair jobs on them. This course could be
your golden career opportunity. With the skills you gain, you can
earn as much as $49.94 for a simple tune-up that takes about an
hour of your time.
3 Professional Saw and Tool Sharpening - Imagine
earning $18-$30 an hour — and 90 cents out of every dollar
you earn is cash profit! All the work space you need is a corner
of your garage and you're in charge. Foley-Belsaw provides
everything you need to master the craft, including your own
professional Sharp-All machine.

4“}:“ Cleaning, Maintenance & Repair - Right now,
more than 77 million VCRs are in use and a thousand more
are purchased every month. VCR repair is clearly a grear career
choice for the 1990s! And you need no prior experience for
success. David K. Knowton, New York, tells us, “I thought you

You could be earning good
money in one of these money-

making fields. Send for one of
these informative opportunity

kits today ... absolutely FREE.

BUSINESS REPLY MAIL

FIRST CLASS MAIL  PERMIT NO. 1014 KANSAS CITY MO

POSTAGE WILL BE PAID BY ADDRESSEE:

FOLEY-BELSAW COMPANY
6301 EQUITABLE RD
KANSAS CITY MO 64120-9957

> A
“Your best choice for top-of-the-line skills is
Foley-Belsaw. The training is respected worldwide.”
Bill Smith

had to be a 'wiz' in electronics to succeed in VCR repair. Now |
know nothing is further from the truth.”

Computer Repair, Maintenance, Upgrade - Most

businesses are “on-line.” And so are a growing number of
homes — personal computers are practically household appli-
ances! The need for skilled computer installation, maintenance,
upgrades and repair is tremendous. Foley-Belsaw offers the
training you need to cash in on this growth.

TV/Satellite Dish Service and Repair - You see them

popping up in yards all over town. The market for satellite
dishes will continue to grow to satisfy the demand for variety in
entertainment. Get the skills you'll need to profir,

Professional Gunsmithing - Skilled gunsmiths - when

you can find one - charge up to $50 per hour for simple
repairs. That's money you can put in your pocket with the
training you'll get from Foley- Belsaw.

Professional Woodworking -

You'll start your course with the sim-
plest of projects, but soon will be crafting
mortise and tenon joints, creating
heirloom-quality pieces worth thousands
of net-profit dollars. The course is also
ideal for the do-it-yourselfer. As ]. B. of
Shawnee Mission, Kansas, writes,
*I saved well over $2,000 in kirchen
remodeling and $1,000 on a deck.”

I Upholstery - Fumniture prices have

increased yer quality has noticeably
':,%gg:g:&f y ciied S man?r individuals and
IF MAILED I businesses now turm to skilled uphaolster-
IN THE ers to restvle furniture instead of
uNITED STATES| | dicarding it. With the Foley-Belsaw

| course, you'll become an upholstery

| professional, using your knowledge for
I 4 full-time business, part-time career, or
a satisfying, money-saving hobby.
10 Computer Programming -

It's a face: Compurers are more

widespread than ever before. And

programmers with the right skills

I command top dollar for their work.

| Learn the languages most in demand —
Q Basic, C, C+ and C++ — and watch

YOur income soar.

I

I

: Send card today for
I

I

your free opportunity kit!



ELECTRONICS

Epcot’s Innovention

BY FRANK VIZARD, Electronics Editor

® Over the years, mention has been
made of many trade shows where the
latest and greatest new products are
unveiled. The Consumer Electronics
Show and COMDEX, which is devot-
ed to computers, are two examples.
Unfortunately, however, these shows
are generally open only to those peo-
ple in the business. More than once
I've heard people exclaim: “Gee, |
wish I could go to that!"

Well, if you want to go to an elee-
tronics trade show, there is one you
ean go to any time in Orlando, Florida.
The show is called Innoventions and it
is at Walt Disney's Epcot Center.

The idea is to give visitors a
glimpse of the near future using new
products and technologies that are
just nppearing in the marketplace,
many of which already are familiar
to PM readers. For example, Sony's
new Magic Link

S0y 5 Niew personal Comimunicator

personal communicator is on display
at the AT&T exhibit. This device is
driven by operating software devel-
oped by General Magic and AT&T
communications software, technolo-
gies reported by PM in our April 1984
issue. ATET is also displaying a pro-
totype wrist telephone, a device first
seen in PM's August 1994 issue,
Innoventions is both a learning ex-
perience and a lot of fun. A big attrae-
tion on the fun side of the equation is
the Sega exhibit. Here you can play
140 of the latest videogames devel-
oped for both the home and the ar-
cade. The arcade games include a
high-speed space simulation ride and
“Virtua Formula,” a game that lets
drivers compete against each other on
an In%ﬁm—st}'le course displayed on
giant sereens in front of each car.
Another fun attraction is the Walt
Maney Imagineering Laboratory,
where a new theme park
, is under development.
The centerpiece of this
project is a hlend of
virtual reality (VR) and
animation technologies,
Put on a VR headset and
you ean ride a magic
carpet through an "Al-
addin” environment.
Meanwhile, an experi-
mental robot named
“Alee Tronie" is vour
host at the Eclectronies
booth, devoted to many

new audio and video technologies.
Perhaps the most interactive attrae-
tion ig the “Virtual Music” game, in
which you play a computerized guitar
and join in on & music video. No musi-
cal training required. Across the aisle,
electronie golf elubs and baseball bats
from Sports Science Ine. give video-
games a new realistic dimension.

Another video-related booth is
manned by Videonies, which makes
video-editing devices. Here you can
learn how to produce better home
videos with a variety of special effects.

On the more educational side are a
number of exhibits reminiscent of by-
gone world's fairs. General Motors,
for example, will tell you all about its
Impact electric car. Both IBM and
Apple have computer centers, where
you ean experiment with the latest
multimedia tools. General Electric
and Honeywell exhibit the latest in
home appliances and energy-saving
technologies,

Of course, the information super-
highway gets a lot of play. Oracle
Corp. provides visitors with a good
grounding on the subject with trea-
tises on mavigation, home shopping,
movies-on-demand and other related
topics. Motorola explores the wireless
connections available from a variety
of communications devices.

Putting it all together, though, is
Maseo Corp.'s tour through the Magie
House of the near future, In a room-hy-
room tour, you can see how tomorrow's
appliances and electronie innovations
blend into the home. The exhibit goes
so far as to include liquid-erystal win-
dows that switch from clear to opagque
for privaey, and a toilet that analyzes
waste for a report on health status
and then eleans itself after each use, |
can't wait Lo move in. ™




Parlf Avenue's back seats
dont tal(e, a back seat to most
other cars' front seats.

Remember legroom? Well, Buick Park Avenue
provides its back-seat drivers with nearly the
same legroom, headroom, shoulder room
and hip room as its own front seats.

And Park Avenue’s front seats sit you
firmly in the lap of luxury. There

is no second class seating here.

To learn more, call 1-800-4A-BUICK.

()

BUICK®
The New Symbol For Quality
In America. \

' C1984 GM Corp. All rights reserved
Park Avenue & a registered trademark of GM Corp
AT A 1 a
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1995

DESIGN &
ENGINEERING
AWARDS

® One of the great pleasures of being editor of POPULAR
MECHANICS is to be able to announce our annual Design
& Engineering Award winners in each January issue.

A Design & Engineering Award is the highest honor
we can bestow. We present our awards to recognize in-
novation, invention and just plain great ideas. Anyone
can nominate anything for a Design & Engineering
Award. However, only our department-head editors—
each an expert in his own particular field—select the
final winners.

In some cases, the selections are made easily. Some
winners are so obvious they almost seem to select
themselves. In other cases, many hours, or even days,
of discussion and deliberation take place until our final
slate is complete.

This vear, out of the many, many nominations, only
37 winners were finally selected. Here they are. The
best of the best. The 1995 POPULAR MECHANICS De-
sign & Engineering Award winners. —Joe Oldham



DESIGN & ENGINEERING AWARDS

TOYOTA AVALON

Toyota Motor Sales USA

The Avalon is a great new execution of

a great oid idea: a car with a great big.
roomy interior that seats six full-size aduits,
comfortably, A trunk that holds all their
luggage. What's the big deal? Do ftin a
car with exterior dimensions only slighthy
larger than those of a Toyota Camry.

GREEN-X TIRE

Michelin Tire Corp.

Michelin has developed a new rubber
compound that offers up to a 35% re-
duction in rolling resistance compared (o
corventional tires. That translates into an
instant 3% to 5% increase in overall fuel
economy, with No compromise in traction
or tread Ife. So putting on a set of Green-X
tires is like putting gas in your tank.

CHEVROLET BLAZER/GMC TRUCK JIMMY
Chevrolet Motor Division/GMC Truck Divislon,
General Motors Corp.

Aimed squarely at the heart of the booming compact sport/
utility market, the all-new Chewy Blazer and its cousin, the
GMC Truck Jimmy, will set the new benchmark for the
category. Start with the gquietest, most carlike ride of

any sportutility. Add the most powerful Vé youw can get

in an SUV, then top it off with a comfort, luwry and
amenity level that makes you wWant [0 0w one.

CHRYSLER CIRRUS/DODGE STRATUS
Chrysler-Plymouth Division/Dodge Division, Chrysler Corp.
Among the best-looking new cars of 1995, Chrysler has taken its cab-
forward styling to the next level, and designed these cars [0 go head to
head with the best of the midsize class. Cirrus and Stratus deliver fun-
to-drive performance and handling to back up their terrific looks. Call

it function following form

OLDSMOBILE AURORA
Oldsmobille Division, General Motors Corp.
Sharing a stiff 25-Hertz platform with the Buick Riv-
iera, Qldsmobile from there goes its own way with a
250-harsepower VB, world-class SuSpension System,
and luswry oozing from every pore, And Aurora is an
exceptional pricefvalue package,
costing thousands
.. |ess than the

. compennon

FORD EXPLORER
Ford Maotor Co.

The undisputed sport/utily sales
eader becomes the high-tech leader
15 well. Exphorer features a nesw

smpUterized 4-wheel-grive system
¢ 5Enses when dwd

5 from 2-wheel

that automatic

£ rymeneipne]
e Lo L

3 d-wiheel drive, and vice

when conaditions warrant




MITSUBISHI 3000GT SPYDER

Mitsubishi Motor Sales of America/ASC Inc.

An old idea with a new twist, That's the Mitsubishi 3000GT Spyder, with its

one-button operation for the opening. folding and stowing of the car’s all-

: steel hardtop. Now you can enjoy true open-air mo-

_‘ﬁ\\ toring as well as snug cold-weather operation
; Of course, you still get one of the world's

premier high-performance sports cars,

and itself a Design & Engineering
Award wininer in 1991

AIRBAGS
Volvo Cars of North
America

Volvo takes airbag benefits
ane step further by intro-
ducing side-impact airbags
as an addition to its stand-
ard airbag package. The
new airbags deploy from
the outboard edges of the
frant seatbacks to protect
driver and passenger from
side-impact loads. It's just
a safer way to drive

LEXUS LS 400

Lexus Division, Toyota Motor Sales USA

Lesaus set new ILsuny-car standards when it introduced its lusuny sedan
fve years ago. The new LS 400—with refinements that make it guieter,
smooather running, more responsive in handling, and better equipped

with more standard equipment—answers o an even higher standard.

AlIR MAX* ATHLETIC SHOES

Nike Inc.

A new plateaw in air-cushion footwear, MNike's Adr
Max" technology uses a new manufacturing process

that features multiple

chambers to con- B
form to different &, : 'J_,r"',
shapes and lev- & -

els of alr pres-
sure for different

parts of the foot. It's /r

Buick Motor Division, General Motors Corp. a new kind of fine-
The "95 Riviera continues the marque’s distinctive herftage by starting with ane tuning for comfort
of the stiffest platforms in the industry for crisp handling, uncanmny quiet and no and support.

rattles. Then it adds supercharged horsepower under the hood and yards of
ILeeury in the cabin, The result? A very satisfying driving experience.

MANNERFELT B-28
HIGH-PERFORMANCE
BOAT

Volvo Penta of the
Americas Inc.

The Mannerfelt B-28
explores the outer
reaches of asrody-
namics and ydrody-
namics with a futuris-

tic hwdl design. It uses

Speed Eails that run

down the longitudi-
TRIFRAME TANDEM BICYCLE nal axs of the hull,
Montague Corp. deflecting water be-
Designing a mountain bike to fit inside a suit- neath the hull to pro-
case Is no easy feat. The TriFrame Tandem is duce lift. A delta-wing
an 8-ft. 2-person model that uses a unique design ensures stable
hingeless tube-within-a-tube system. The handiing and control
bike folds and unfolds in minutes without at 80 mph. 50 you
the need for tools, making it easy to go feel like you're fying
and easy to stow. And you'll have the over the water rather

fastest suitcase in town than riding on It.
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BALLISTIC OPTIMIZING SHOOTING

SYSTEM |BOSS|

Browning Arms Co.

Browning has taken rifle accuracy to a new level
Developing an adjustable rifie-barrel vibration modulator

and miuzzle brake, the systém adjusts timing of the barref

vibrations 50 that the bullet consistently leaves the rifie

muzzle at the most advantageous point in the barrel's NEKTON PILOT DIVE SHIP

oscillation. With precision ammunition, BOSS-equipped Nekton Diving Cruises

rifles of mary calibers are capabie of 100-yard, one-hole The Nekton Pilot dive ship takes recreational diving to new heights, er, depths.
shot groups. This new vessel features a unigue Small-\Waterplane-Area Twin Hull—or

SWATH—design. In choppy water, the water just below the
surface is mwch more calm, so the vessel uses submerged
pontoons to provide unmatched stability and comfort,

Bombardier Aerospace Group

The CL-415 is the only aircraft specifically designed and built to fight large-
scale fires. The plane is actually a fiying boat that can scoop up 1600 gallons
of water in 12 seconds, and fy at 190 knots to deliver the load over a raging
fire, such as the disaster that struck California in 1993, It's a glant step in
conguering one of nature’s most destructive forces.

5TS-61 HUBBLE SPACE TELESCOPE SERVICING MISSION LASER-—ED 3D

National Aeronautics and Space Administration VOLUMETRIC DISPLAY
Try to repair some- Naval Command, Control and
thing the size of a Ocean Surveillance Center, Research
school bus traveling Development Test and Evaluation Divislon
17,000 miles per This new development produces the maost realistic
hour in the vacu- 3-dimensional effect yet. A computer-controlled laser lights
um, cold and zevo up paints on a spinning helix inside a glabe. It generates
gravity of outer 30 images for 360" group viewing, at any angle, and in
space. That's what real time. Applications include everything from medical
NASA's astronaut care to air-rraffic control to home entertainment.

repair team did on
an | 1-day service
call to fix the trou-
bled Hubbile Space
Telescope. The mis-
sion involved a
record number of
space walks, preci-
sion timing and
skill, and unigue
tools specifically de-
signed far warking
in the unforgiving
conditions of outer

space,

STEMME 510 MOTORGLIDER
Stemme GmbH & Co. KG
A new concept in setf-launching
powered sailplanes, the 510°s flight per-
formance matches that of the best open-

e class gliders. Powered by a concealed
i%__:_-;’)l}# b F4-horsepower Limbach engine, the

- - S10°s prop folds and retracts into the
nose when in glide mode. Ranging be-
bween BOO and 1250 miles in continu-
ous engine-powered mode, the 510 will
fiy faster and farther than any other
maotarglicer in the workd

SUBARU TELESCOPE MIRROR BLANK
Corning Inc.

The Japanese tumed to American technology
and Coming Glassworks—when they needed
a mirror blank—the world's largest—Tfor their
Subaru telescope. The project imvohied fusing
together individual glass hexagons at 3100°F
into a monolith that weighs 33 tons and meas-
ures 27 fi. in diameter, yet is only 9 in. thick
The new sky eye is destined to shed new light
on the universe’s greatest mysteries.

.



PUSHBUTTON-START
STRING TRIMMER
Homelite, Division of
Deere & Company
Homelite s new
SIring trimemer
starts by putling a
trigger and push-
kg a button. You
wan't even find
a pull-cord. Start-
ing power comes from
a rechargeabie nickel-
cadmium battery that
gives 40 stars on a single
charge. It makes starting
YOLIF INImimer 43 eASy 4%
starting your car

SAERE PLUS IN-LINE
GRIP JIGSAW
5-B Power Tool Co.

The Sabre Plus is significant.
because it bridges the gap between
heandy-auty reciprocating saws and
cormventonal sabre saws. The
tool’s compact inline design -
enables it to reach into confined

MODEL 7800 DRYWALL SANDER
Porter-Cable Corp.

Sanding finished drywall is dusty and unpleasant at
best. Porter-Cable’s new Drywall Sander is a faster
and safer way to a professionally finished job, Using
a &2-in.-lang wand that weighs only B pounds, the

afeas 1o make cuinved and strasgint ‘H‘ tool features a .'-\'-'Wt‘llhg !'-HI"HJH'IE] head that houses
cuts, notches and holes, A wide a unique foam-backed abrasive pad. When used
range of guick-change accessones J— with a shop vacuum, dust is minimized SO you
makes this ane of the most versatile e _aa can breathe—as well as work—aeasier
powwer [ools an the market

BATTERY-OPERATED

RIDING MOWER

Ardisam Inc.

Poulan/\Weed Eater Division,

WACI Outdoor Products Inc.

A robot that cuts the lawn for you? Yep. The
Weed Eater Robotic Solar Lawnmower {5 the
waorld's first fully automated, emissions-free,
solar-powerned lawnmower. The robot wanders
across your lawn, in an area defined by buried
wires, trimming grass ps continuoushy—as
long as the sun shines

This unigue flashlight
stands on its own for
hands-free illumina-
tian. The flexible core
allows adjustrment

of the beam in any
direction, and the
tubular coil body can
be wrapped around
or draped over any
nearby object if no
flat surface is handy.
Two C-cails power
this beacon in a sea
of ordinary flash-
lights.

The Turfstar 2000 Elactra is an slectric

riding mower with surprising capabiiity
Powered by iix &-volt deep-cycle bat-
teries, the mower has a 44-in.,
tri-blade deck and a 5-ipeed
ransade. With a 2-houf
run time, It

acres be-
fore It
needs
recharging.
Maowing doesn’t
get any easier than this

DUAL-
COMPOUND
MITER 5AW
Makita USA

This is the first tool
of its kind that cuts
bevels to the right as
wll as the left. The
ood’s ambidextrous
ability comes from a
redesigned power-
head, where the
motor housing is
mournted on an an-
gie to clear the work
whien the saw is set
for right bevels. The -
saw cuts work time

as It cuts bevels !_




DESIGN & ENGINEERING AWARDS

DATA LINK WATCH
Timex Corp.
Wiristwatches sre tefling
miuch mofe than time
these days. Timex's Data
Link uses optical scan-
ning technology and
built-in programming
software 10 easlly transfer
information-—appoint:
ments, phane mumbers,
Addiresses, to-do lists and
mode—fram your com-
Puter to your wrist. It's
Amost like having a
raveling .'irE'lIrE'tﬂi}f

AERO SUBNOTEBOOK COMPUTER
Compaq Computer Corp.

The 3'4-pound Compadg Aserg shirinks desk-
top computer performance into a small size
without the drawbacks normally assodiated
with notebook computers. Packing a 4865X
microprocessor, 8 keyboard that is just 5%
smaller than its [arger competitons, and
sharp monochrome of color display
soreens, the computer features
PCMCIA shats for CD-ROM
drives and more. It's an on-
the-go computer that just
leves the fast lane

WIRELESS TV SYSTEM
Cellularvision Technologles

and Telecommunications

Think of it & Cabile pelmasion, DU with-
out the cable. CellularVision uses high-
frequency radio waves to transmit its
signals. Beamed down from satellites,
the signal Is received by a local relay
point that distnibutes it, distortion-
free. to the viewer's small 5-in
antenna

BRIEFCASE SATELLITE TELEFHONE SYSTEM
Magnavox Electronic Systems Co.

Need (o call your office from the middle of the Maojave
Desent? No problem. Just open up your MX 3030 Magna-
Phione M briefcase, switch it on, raise the lid and point it
toward the appropriate satellive. The MagnaPhone, a
totally seif-contained portable satefiite telephone system
that weighs just 27 pounds, lets you place of recene calls
from arywhere on Earth

PLASTIC LITHIUM
BATTERY STRIPS
Bellcore

Beficore's answer [0 reducing
bBarteny siee and weght 18 it
peonveT-SInip sardwich, Lithium
fon technology 15 the power-
storage medium, Feducing
the batery 1o just thin strips,
wihich can be combined for
hll_]'hﬁ POWeT FECLINSMEns.
The energy deraity of these
rechargeable strips far excesds
that of rnlckel-cadmiur,
Iead-acid and nickel-
metal-hydnde batteries

DIGITAL SATELLITE SYSTEM

RCA/Thomson Consumer Electronics

The first direct broadcast sateflite TV system in the Uinited
states utilizes a pair of orbiting satedlites with the abdlity to
transmit | 75 channets. The system features sound and pic-
ture quality superior to both broadcast
and cable television. Even more re-
markabile, the recethver dish s
Just 18 in. in diameter. M

PRESARIO 500/SPECTRIA
INFORMATION APPLIANCES
Compaq Computer Corp./Packard Bell Corp.

Compan's Presario 500 and Packard Bell's Spectria informaton appharnces comiine a siack
of electronic ComMPonents iNto ane thdy unit that features color TV with a cable-ready tuner,
compact disc and CO-ROM for music and multimedia discs, hi-h stereo ampd and speakers, 3
phone, fax, modem and a smart answening device 1o run the Swiltchidoard while you re away
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SEDANS

The ever-changing face of today’s American family sedan.

BY DON CHAIKIN, Automotive Editor; PM Photos by Greq Jarem

v sedan is an icon of Ameriean life, So  U.S AL And one of those is a Japanese-branded maodel,
= I'énl -'I||i-|-|' -,_'I'H'l.'a..h,_' Ii]l n ':|!|' |"..".l.'i.-. of a which wils U1 ki wWwn whi n lLl_'r;|-'.--|'.~. |-:-..u|.--.| s
rolet Bel Air, or a Ford Galaxie, or a Dodge Coro-  roads. And though the current family sedans are
vbe a Rambler Classic. With their broad hardly as big as their forebears, they are appreciably
L=, these ears had ample room for the typical  larger than modern compacts. In fact, other than what
family. The V8 under the hood had no trou-  are now commonly considered road monsters, these
Lhe family across town or country. front-drive sedans are today’s “big” family cars.
il the typical American family sedan  Though none of them offers a V8, they all can be

Take, for example, our group of four. equipped to seat six—a requisite for this test.
till a Chevy, a Dodge and a Ford, their We have compared the two newest sedans—the
changed. And nowhere is there a  Chevrolet Lumina and Tovota Avalon—with the best-
are still Ameriean icons, even  selling Ford Taurus and the trend-setting Dodge

of the four are actually built in the Intrepid. Here, alphabetically, iz what we found.




CHEVROLET LUMINA LS

The Lumina has a sieek. good-looking
new body that's bullt on a stif new
chazssls and all-independent suspension.
The interior Is modern, well thought out
and ergonamically designed. There's a
cholce of engines—our car had the
optional 24-valve dohc Vé.

Chevrolet Lumina LS
Chevrolet has gotten very serious
about once again offering a solid
contender in this market segment.
So the folks with the bow tie have
packed the Lumina with a most im-
ressive weapon: value. Our Lumina
.5 was as well equipped as the rest
of our test group—optional V6 en-
gine, 4-speed overdrive automatic,
antilock brakes, air conditioning,
eruise control, power driver's seat,
windows, mirrors and door locks, re-
mote keyless entry, AM/FM/cassette
sterec—but was the only one with an
as-tested price below $20,000. That
fact alone is enough to make this new
Lumina a serious contender.,

A prime design goal for the new
Lumina was that it have a quiet,
rattle-free passenger compartment.
So, for one thing, the Lumina now
has more sound-deadening material
and fewer parts than the old. For an-
other, the Lumina is built on a sub-
stantially stiffer platform than before.

The passenger compartment is
much quieter than before. It is also a
much more modern and hospitable
place than it used to be. There are
cubbyholes and pockets galore,
There's the mandatory cup holder in
the center console. There's a large,
usable glove compartment beneath
the passenger’s airbag. The ventila-
tion and radio controls are large, soft
and rounded. The instrument panel
is clean and legible. Among the warn-
ing lights is one for low oil level.

The stiff (21-Hz) chassis, which is
at the root of the Lumina's quiet, is
also the starting point for the car's
suspension. And the Lumina is much
crisper and rides infinitely more
smoothly than its predecessor, The
all-strut suspension does a ereditable
job of keeping the wheels on the road
and the shocks of an unfriendly high-
way out of the passenger compart-
ment—just fine Ijur your family sedan.

However, when pressed into ever-
intensifying extreme handling situa-

tions—like our 700-ft. slalom course
at the test track—the Lumina’s sus-
pension begins to reveal some of its
limitations. Despite its steady-state
sticking aplomb—it tied for top hon-
ors on the skidpad—the Lumina was
glowest through the slalom. It also
ended up with the longest stopping
distances of the group. Like all of
the others in this test, the Lumina
was equipped with 4-wheel ABS. Un-
like any of the others, however, the
Lumina has a front dise/rear drum
braking system. And though the
brakes worked unfailingly with no
appreciable fade or fuss, the Lumina
covered more ground while stopping
than any of the others.

Our Lumina LS was also equipped
with the optional 24-valve dohe 3.4-
liter V6. This brings with it 50 more
horsepower and 30 more ft.-lb, of
torque than the standard 3.1-liter V8.
Other than the extra 3960, the larger
motor also penalizes slightly at the
Eas pump (1726 mpg versus 19/29




DODGE INTREPID ES

mpg). But it rewards you with more
than admirable performance, The
Lumina was the quickest of all the
cars through the quarter mile.

Wrap the entire package in a more
modern and more stylish aerodynamic
body, with a large (15.7T-cu.-ft.) trunk
and family-size (17.1-gallon) fuel tank
and you do have a contender.

Dodge Intrepid ES

Only on the market for two years, the
Intrepid (along with its LH-body
cousing from Eagle and Chrysler)
has driven to the head of the class.
With its combination of interior
space and eomfort, performance and
have-to-take-another-glance good
looks, the Intrepid has become the
benchmark family sedan. Okay, it's a
bit more pricey than the Taurus and
the Lumina—it's still quite a bit less
expensive than the Avalon. And as
far as we're concerned, it's well
worth the money.

The Intrepid is the largest of this

group, both inside and out. But a look
at the numbers reveals that it's less
than an inch longer overall than the
Lumina. Yet it has scads o'room in-
side. That's thanks Erimarﬂ_v to its
long wheelbase, which is more than 4
in. greater than the Lumina's. The
Intrepid is also the widest car in this
group and sits on the widest track.

That stance does more than con-
tribute to the cavernous passenger
cabin, it helps give the Intrepid sure-
footed, erisp handling and a well-
damped, comfortable ride. Fastest
by far, easiest to navigate through
the slalom, and tHed for top honors an
the skidpad, the Intrepid is simply a
Joy to drive.

Its 4-wheel disc ABS and wide
tires (the Intrepid is the only one in
our group with 7-in.-wide wheels)
stopped the car in less time and less
distance than any of the others.

Our Intrepid ES test car was also
equipped with the most powerful en-
gine, Chrysler's optional sohe 24-

The Intrepid, with Itz sharp-looking body
and forward-thinking design, boasts more
room inside than any other car in this
group. The optional 24-vahlve sohc Vé
provides more than ample performance.,
The wide stance and solid suspension
dellver group-leading ride and handling.

valve 3.5-liter V6. And performance
over the road is just what you need
when vou need it. At the track, the
Intrepid was in the thick of the chase
running to the finish line.

What can we say? We think that
vou cannot do any better in this class
than the Dodge Intrepid.

Ford Taurus SE

It's for all the right reasons that this
is the best-selling car in the country.
The eombination of comfort, conve-
nience, performance, quality and
value make the Taurus (and its very
cloge cousin, the Mercury Sable) a
tough bogey indeed. But for all its
well-deserved popularity, the once-
ultra-modern design is beginning to
show some gray at the temples. The
truth is, the Taurus has lost at least a
half a step to these young Turks,

For one thing, despite the fact that
our test Taurus SE was equipped
with the optional 3.8-liter VG, the
largest engine—and the only push-




‘BIG" SEDANS

The best-selling Taurus still gets down the
road In style and refinement. Our test car
wils equipped with the optional 3.8-liter
V&, Desplte its displacement. this englne
lacks the moxie of athers In our group.
Interior is comfortable and well appoinied,
bt lacks the spaciousness of the others.

rod engine—in the group, the Taurus
was the slowest down the track. No
surprise since the Taurus is giving up
mare than 50 hp to the competitors.

And speaking of the test track, the
Ford was also the slowest around
the skidpad, second slowest through
the slalom and used up the second
most amount of room to stop. How-
ever, throughout it all, the Taurus re-
mained predictable and nondemand-
ing to drive,

Another sign of how much times
have changed since the Taurus was
introduced back in 1986, the Taurus's

wheelbase is more than 1 in. shorter
than any of the other cars in this
group. And it has less hiproom—
front and rear—than any. So though
it's still quite comfortable and has an
acceptably roomy interior, it's a trifle
tighter than all of the others. The
once-modern interior, as well as the
once-ground-shattering exterior,
have hecome somewhat dated.

Yet, the Taurus remains an excel-
lent value—our loaded-to-the-gills SE
had the second lowest sticker price—
and a superb overall package. But it's
no longer the envy of one and all.

A - ;
Toyota Avalon XL
On the one hand, the newest kid on
the block may be the biggest sur-
prise. But on the other, given this
company’s history of methodically
studying a market segment and care-
fully ereating a product to appeal to
that segment, the Avalon should be
no surprise at all,

Despite Toyota's Japanese head-
quarters, this is one very international
company. The Avalon was designed
in California. It is built in Kentucky.
And it euts a wide swath through
these more homespun sedans.

SPECIFICATIONS AND DIMENSIONS

BASE PRICE/ ENGINE/ EMGINE ENGIME/ TRANS- WHEELBASES TRACE WinTH! HEAD-, LEG-, CURE WEIGHT (Ib.)/
MANUFACTURER) FRICE  DISPLACEMENT HP, NET/ DAIVE  MISSION  LENGTH  FRONT/REAR  WEIGHT HIFROOM, F WEIGHT/HP RATIO
MODEL A5 TESTED levfeeh TORQUE §h.-1b.) LAYOUT TYPE fin.} fin.} [IL Y] LN (1b_fhp)
Chevrolet S1E870/ VEDOHC 210@5200pm ol d-speed 1075 58,1/ 725 F 3040424554 a7y e
Lumina LS §19.900 2073342 5@ A000rpm  front  aulomalic 200.8 58.8 552  F:074388/6553 16.04
Dodge $20B44/  VGSOHC 214 @5650rpm' oot 4speed 1130 620/ TAdl  Fi384424/563 TR
Intrepid ES $25.415 2157518 227 @ 3100 rpm fresnt aulgmatic 201.7 B2 0 563 A: A7 538 4609 1875
Ford $17.585  VBOHV 140 @3800rpm/ oot d-speed 1060 816 N2 F383417/552 e
Taurus SE $20500 2323800 2115 @ 2200rpm  fronl  aulomalic 1820 505 541 P 3760377548 2224
Toyota $23548/ VEDOHC 192 @5200rpm' Mo d-speed 1071/ 1.0 703 F39.144.1/558 285/
Avalon XL $27516 1822095 Z210@4400rpm  from  asulomatic  180.2 B0.0 561  F:378/38.3/57 4 1718

1. Times from & staady-state 40 to 70 mph. 2. Bast speed acheved while wsaving through eghl cones 100 it apan. Speeds provede mdex ol ransunt fesponss
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The Avalon is the smallest of all of
these cars—on the outside. Yet it's as
roomy as all but the Intrepid. It has
the smallest engine in the group, yet
it's the quickest from 0 to 60 mph and
from 40 to 70 mph. And the Avalon
was second quickest through our
glalom course. That means that the
Avalon has no trouble getting onto
the highway, passing other, slower
traffic and maneuvering through
crowded urban streets. All while
wrapping its occupants in solid, if
uninspired, comfort.

Of course, along with Toyota's

STEERING
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well-deserved reputation for thought-
ful engineering and design, the Ava-
lon iz an example of another trait
the Japanese giant is known for: con-
servative design.

The Avalon is not going to spin
many heads as you drive it around
town. There is nothing trendy, star-
tling or particularly exciting about
the way it looks. Then again, there's
nothing trendy, startling or par-
ticularly exciting about the way it
performs, either. It just goes about
its business of carrying six—yes,
that's right, the Avalon is the first

TEST RESULTS

A S o N
gy ol ®

The upstart Avalon has conservative
styling and solld engineering. The potent
Z4-valve dohc Vé Is the same as used In
the Camry. Suspension if also shared with
the Camry. Fold up that center armrest
and the spili-bench front seat can seat
three across, a first for a Japanese sedan.

Japanese sedan with a split-bench
front seat and six seatbelts—in
quietness, comfort and safety.

In fact, the Avalon's conservatism
iz just a mite off-putting, When you
first see the car in this company, and
even when you first slip behind the
wheel, it's tempting to write off the
Avalon as a somewhat poor imitation
of what once was a truly American
phenomenon. But after spending
time behind that wheel, or in the
spacious back seat, you realize that
the Avalon is clearly very close to the
top of this class.

RATIG/TYPE 1 TR 0 s w-MILE {sne
16811/ Power
rack & pinion
17 51/ Power
TRCK & pHrion

W anabla P ower
rack & pinion
1581/ Power
rack & pinion

16 x B-in. alhay
225/ B0RE

3, G-orce generated during steady-siale travel around a 200-ft.-dia. cacle, Mumber is an average of bast cw and cow, 4, Based an 12 basic mainienance funchong
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COVER STORY

FLYING SAUCERS:

THE REAL

From the hopeless tangle of claims and counterclaims emerges the documented
fact that secret military research has explored flying saucer-flight.

BY ABE DANME, Senior C

® Exposed and utterly alone
beneath the incandescent
stars of the Nevada desert, |
| dropped my pack and
squirmed the last few yards §
to the summit of White Sides
Mountain, Carrying only a
pair of binoculars, a tape
recorder and a radio scanner,
| groped over the rocks, knowing
that carelessness now would waste
all my eare in getting here: the long, 4-
wheel-drive detour to avoid road sensors that
alert base gecurity, the zigzag hike through the sage-
brush, the pains taken to stay off ridgelines where
I might be profiled against the sky.

Pulling myself up to peer over the last jagged para-
pet, [ was sure for the first time in hours that I was in
the right place. Across 12 miles of darkened serub, just
beneath the far horizon glimmered Dreamland, a splash
of gemlike lights tossed into a hollow in the hills. Also
known as Area 51, it's a terrestrial black hole into
which it's estimated millions of tax dollars disappear
each day while hardly a word of explanation escapes,

A complex of hangars, giant parabolic antennas and
one of the longest runways on Earth, Area 51 spreads
the length of Nevada's remote Groom Lake dry lake
bed. For four decades—through the top-secret -2
spyplane program of the '50s, the SR-T1 spyplane
of the '60s, the F-11TA stealth fighter of the "80s—

Groom Lake has been where
our government has come
when it wants to be alone.
Now, five vears after the
fall of the Berlin Wall, the
lights of Groom Lake still
burn throughout the night
with wartime urgency. And
whatever secrets lie there are
puarded with undiminished vigi
lance, Armed, unidentiied men stalk
the sagebrush in eamouflage fatipues.
Unmarked Black Hawk helicopters sweep the
hills. Electronic sensors hidden along the approaching
roads report the presence of vehicular traffic. Keep in
mind that vou're subjeet to all of this on public land,
hefore you make it to the border marked with signs
reading “use of deadly force authorized.”

UFO capital

[t was not until this past summer, amid mounting pub-
licity, that the Air Force gave up denying the undeni-
able, “We do have facilities within the complex near
the dry lake bed of Groom Lake,” says its latest official
statement. The Air Foree adds that the Nellis Range
Complex—of which Groom Lake is a part—is “used
for testing and training technologies, operations and
systems critical to the effectiveness of U.S, military
forces. Specific activities condueted at Nellis cannot be
discussed any further than that.”



The VZ-9V Avrocar [left) and the Russlian Thermoplane blimp [top)
are two formerty secret Incamations of saucer aeronautics. Oid
Lockheed patent [right) almost certalnly wasn't bullt. We spled
on Area 51 |backdrop| in search of new developments.

But that, of course, is only the beginning of the
discussion. With so much unexplained, speculation
naturally ranges from the merely exotic to the other-
worldly. Glenn Campbell, a former computer program-
mer who has studied and written about the base full-
time since moving to the tiny nearby town of Rachel
a year and a half ago, fondly refers to his adopted
neighborhood ag “the UFO capital,” and “America’s
most popular secret airbase.”

Articles and TV specials have theorized endlessly
about Groom Lake. Aerospace technology enthusiasts
point to the likelihood that Lockheed would be testing
a hypersonic spyplane there, just as it earlier tested
the SR-T1. But what has really established Groom
Lake as a place of pilgrimage for UF0 watchers is
the lure of the flying saucer.

It was this same fascination—one that has gripped
America since the term first came into common par-
lanece 47 years ago—that brought me to Groom Lake
this past fall. It stands to reason that if our military
has flying saucers, this is where they'd be.




But as it turned out, Groom Lake
was only the beginning of the story.
Sure, it is possible that there are fly-
ing saucers somewhere in the Nellis
Range Complex. Given the level of se-
crecy almost anything is possible, and

there are in fact a number of intrigu-
ing claims to this effect. But more fas-

cinating is the verifiable fact that these
would not be the first flying saucers
our government has hidden from us.

First sighting

Think back to 1947, to a world sick of
war and an America racing to build its
nuclear deterrent against the looming

Soviet threat. In June of that vear,
while flying hig private plane near
Washington's Mount Rainier, Ken-

neth Arnold said he spotted “a chain
of nine peculiar-looking aireraft” that
“flew like a saucer would if you
skipped it across the water.,” By tim-
ing their passage between two peaks,
he later estimated their ground speed
to be about 1700 mph.

Arnold, a deputy federal marshal
and successful businessman, was a
diffieult witness to dismiss. His sight-
ing was widely reported and thor-
oughly investigated, eventually by the
Army Air Force (AAF), which feared
he might have seen some new Soviet
secret weapon.

Return To Roswell

@ Arga 51 wasn't always “Amarica’s
most popular secret airbase.” Back in
1947, the title applied betier to Roswell
Army Alr Field (RAAF), The base was
then home to the 509th Bomb Group,
the only operational unit in the world
equipped with nuclear weapons. Like
Area 51, RAAF is the focus of intense |
fiying saucer speculation.

public relations officer, L. Waltar Haut,
issued a press release saying that
intelligence officer Maj. Jesse Marcel
had recovered remains of a crashed
“flying disc” at a nearby ranch

The next day, alter attracting world-
wide press, the AAF refracted the slory,
Higher-ups said the disc had actually
been a weather balloon.

Pro-UFO ressarchers have long cried
covarup, but the Air Force stuck by its
story until this year, when congressional
prassure prompted them fo reinveshgate.
There was a coverup. the new report
says, but it guarded a lop-secrel program
to listen for Soviel nuclear blasts with
balloon-borme sensors. No saucer, they
insist. Many remain unconvinced

So we wan! 1o Roswell to do a little
re-investigating of our own. We spoke to

It began just two weeks after tlhe §
Kenneth Arnold sighting. The 509th's &8
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Walter Haut. now head of a storefront
oparation called the Intarnational UFO
Museum, Loretta Proctor, a neighbor of
the rancher who found the debns, and
Rcbert Shirkey, an operations officer at
RAAF whan the story broke.

Haut says he saw nothing first-
hand: he was jusi following orders
when he wrote the releass. Proctor
recalls a piece ol brown,
plastic-like debris that her

oparations building didn't look like i
came from a balloon. This is all imer-
asting, but hardly conclusive,

The key issue appears 1o be this: Of
the two man universally acknowledged
to be the first military officers on the
scene, one (Ma|. Marcel) insisted unhl
his death he saw a saucer.

The other (Capl. Sheridan Cavitl)
still says it was a balloon. Some, in-
cluding the Air Force, side with Cavitl.
Others befieve Marcel.

What struck us most, however, is
how much Air Force secrecy—both al
Area 51 and at Roswell—has done fo
undercul its own denials In the eyes of
many. “They lied aboul the firsl balloon,”
goes the word around Roswell. “Why be-
heve them this bme?" —A.D,

father couldn’ft cut with a d ~ N *-'-':::I'f'_‘.__hw
knife or bum with a match f Eﬂﬁmeu EH;]_H
And Shirkey says debris that (5 E-E"l‘nrh ===
he happenad to see being : E”inﬂmEyEmpt'esR .
carried through the base Pt Bty i
i =m0 e RoswellSaucer |
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But first another possihility had to
be ruled out: Was it one of ours? Ac-
cording to Curtis Peebles’ Wateh The
Skies!, a history of the flying saucer
phenomenon recently published by
the Smithsonian, an early suspect was
a formerly secret Navy fighter pro-

ram. “Are you positive the Navy
junked the XF5U-1 project?” asked
one 1947 AAF memo.

America’s first saucer

Built by Chanee Vought of Stratford,
Connecticut, the XF5U-1 “Flying
Flapjack" was at the time the closest
thing anyone knew of to a flying
saucer. A.{thnugh capable of nothing
like the 1700 mph reported by Arnold,
its bizarre circular plan-form none-
theless promised performance unlike
anything that had come before.

The program traces back to the
1930s, when National Advisory Com-
mittee on Aeronautics engineer
Charles Zimmerman flew a series of
unmanned models that led him to the
Flapjack shape, The extraordinary
virtue of the design was that it defied
what had seemed a fundamental aero-
dynamic tradeoff. The Flapjack man-

both the high top speeds desir-
able for combat and the low stalling
speeds needed to operate out of small
airfields, or off the decks of ships. In
fact, with enough engine power, it
could hang by its props and take off
vertically, without any airstrip at all,

The saucer shape's high-speed per-
formanece came from the fact that it
was essentially a very-low-aspect-ratio
wing—a wing with a low ratio of length
to width—like that on a modern fight-
er jet. Although stubby wings can be
shaped to produce relatively little drag
at high speeds, they suffer badly at low
speeds. The cause is partly that large
amounts of air spill up from under the
wingtips and swirl into tornado-like
vortices that trail behind the aireraft.
Zimmerman limited this induced drag

by placing the
Flapjack's propellers
at its edges and gearing them
so that they countered the vortices.
This simple idea proved out re-
markably well in more than 100 flights
by a manned test craft called the
V-173. In late 1942, the Navy okayed
construction of two full-scale XF5U-
ﬂther prototypes. Powered by a pair
of 1600-horsepower Pratt & Whitney

Twin Wasp radials, the XF5U-1 was
d to fly at up to 425 miles per
hour and ﬁ&t alight daintily at as little

as 40 mph. Based on his experience
with the V-173, Zimmerman predicted
that a turbine-powered Flapjack
would eventually reach 550 mph,
while takeoff and landing speeds
would dwindle to zero.

We'll never know if he was right.
The XF5U-1 prototypes were ready
by 1947, but never flew. The Navy
had by this time decided to
throw its full weight be- -
hind more orthodox
jet fighters, and or-
dered the XF5U-1
destroyed. No plane
did what the Flap-
Jjack promised to do un-
til the Hawker Siddeley

. Shape
= As the Air Foree pondered reports of
= unbelievably high-performance flying
- (iscs, engineers grew more and more
® intrigued by the aerodynamic and

Oppaosite page: Moller M200X [left) and
Sikorsky Cypher [right] tamed instabiiity.
Thermopiane (inset| s promoted for heavy
[ift. This page: Convair concept (left)
surfaced briefly but its fate Is unknown.
V-173 |above| flew well, but &606A fighter
[below) died with the Avrocar. Testors
has based a model kit [middie] on
Lazar's claims. Earfler Moller

Kestrel—a precursor
to today's Harrier vertical-takeoff at-
tack fighter—began flying in the 1960s.
As 197 drew to a close, the Arnold
sighting and a number of others re-
mained unresolved. The XF5U-1 wasn't
behind them. Nor did they seem to be
anything within the reach of Soviet
technology. An exhaustive review of
Nazi wartime research hadn't turned
up any explanations either. The newly
instituted U.S. Air Force took very
seriously the possibility that some-
thing we didn't understand was roam-
ing our airspace. It secretly launched
Project Sign, the first of a series of
UFO investigations that were to
stretch on for more than 20 years.

of the future

structural properties of such a shape,
A lengthy and detailed patent applied
for by the Lockheed Aireraft Corp. in
1953 describes an “aircraft of circular
plan-form and of bi-convex vertical
cross section"—basically, a giant
lentil. As with the Flying Flapjack,
the benefits foreseen included a
combination of high forward speeds

{Please burn to page 121)
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DISH TV

Installing and testing RCA's new direct broadcast satellite TV system.

BY STEPHEN A. BOOTH, Contributing Editor; PM Photos by Spencer Jones

® [t was like being the first guy
on the street to have a color
TV. The tiny satellite dish an- |
tenna rising into place drew a
crowd of neighbors, long-lost
relatives and new best friends
all eraving a free look at RCA's
Digital Satellite System (DSS),
the much-heralded uplink that
allows you to get TV signals di- |
rectly from an orbiting satellite.

Satellite TV, of course, isn't
new, but heretofore it required
an unreasonably sized, and
often objectionable, 10-ft. dish
for signal reception and the |
satellite-tracking skills of a
NASA mission controller. The
big difference here is that the
DSS satellite dish is only 18 in.
in diameter and less obtrusive
than a standard broadeast TV mast antenna. And
thanks to the use of just a pair of high-powered satel-
lites, you don't have to eruise through all the satellites
in space looking for programming. On top of it all, the
picture is supposed to be excellent and installation
easy. PM decided to see if that indeed is the case.

By now, the RCA Digital Satellite System should be
for sale in most of the contiguous 48 states and parts
of Canada. Some 175 channels of programming arrive
at the pan-size, shallow dish antenna from two high-
powered satellites positioned 22,300 miles above the
equator, due south of Texas. Since all of the channels
originate from the same satellites, the home antenna
remains stationary once installed—it need not pivot
to find stations,

You tune in channels with the DSS receiver; a sleek
component about the size of a VCR. Within this black

The 18-in. D55 antenna is small and light, but needs
a clear view south and secure mounting.

box is the circuitry that de-
codes the digital transmission.
Digital technology also is what
makes DSS different from
other satellite TV systems (as
well as broadeast and cable
TV)—all of which are basieally
" analog. Because the signal is
compressed in the digital lan-
guage of 0s and 1s, only two
satellites are required to de-
liver so many high-quality
program choices to an antenna
so discrete.

Although RCA makes and
sells the DSS receiver and an-
tenna, TV programming comes
from two services: DirecTy, a
& unit of GM Hughes Electronics
(which built and launched the
satellites), and United States
Satellite Broadcasting (USSB), a subsidiary of Hub-
bard Broadeasting. The former delivers about 150 of
the 175 channels, the balance coming from the latte=

The offerings tend to complement one another
rather than compete, so you might subseribe to both.
Each service offers a variety of subscription packages,
ranging from $4 to $35 a month and comprising just
about everything you'd expect from cable—and then
some (like five different HBO channels, for example).
Additionally, DirecTv devotes more than 50 of its chan-
nels to pay-per-view programming, at $3 a showing,
with starting times about every half-hour.

This extensive entertainment menu is available
to just about any home—provided there is access
to an unobstructed view of the southern sky. Mere
“southern exposure” isn't enough. This means you must
take into account any blockage, including trees and
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In the pre-installation assembly, four flat head bolts with self
locking nuts secure the dish to the support arm

foliage—even on adjacent property.

RCA's in-store demonstration pro-
gram will give you a fairly good idea
about the suitability of your location.
Basically, “sighting” the satellite with
the dish involves two variables, One is
elevation, the up-and-down angle that
varies by your latitude (it's about 35"
for New York City and 46° for Los
Angeles). The other is azimuth, the
left-right orientation depending on
your longitude.

To satisfy both conditions, picking
the right site for the dish antenna

"';:&

we went for the chimney instead,

For DIYers, RCA offers an instal-
lation kit ($70) with cables, connectors
and =0 on—even a compass for setting
your azimuth. As for learning your
azimuth and the angle of elevation for
your home, that's provided by the
DSS receiver even before you hook it
up to the dish.

Once the receiver is connected to
your TV, just call up the on-screen
setup menu and punch in your ZIP
code via the remote control. Presto—
elevation and azimuth. You adjust the

Coaxial cable is fed through support arm and connected prior
o securing LNEB [low-noise Dlock) converter to arm.

able to see this if you're on a ladder,
and even with a partner to relay com-
mands you might find such fine-tuning
difficult with a compass. So the DSS
also provides a visual signal-strength
meter and an audible guide—short
beeps tell you you've located the satel-
lite and then escalate to one long, con-
tinuous tone when you've locked in,
RCA also offers professional instal-
lation, through your local dealer, This
costs $150 more than the system's $699
list price and covers a surface-mount
installation with up to 100 ft. of cable,

is eritical and may require :
some creative thinking, For 5
example, obstructions that |
prevent a ground-level instal-
lation (say, on a patio deck or
in-ground on a short mast)
might be circumvented by
mounting the dish at a higher
loeation (a chimney or second-
story wall),

The installer guide that
comes with DSS is quite clear
and thorough about different |
mounting locations (roofs are
a last resort) and mounting
surfaces (wood, masonry and
others). Any do-it-yourselfer
who's comfortable working at
heights and on ladders and
competent with plumb, level and basie
tools should be able to handle the job,

Plumb line and bubble level are
eritical: The manual stresses that the
antenna mount must be perfectly level
in vertical and horizontal planes (or
else, good luck finding the satellitel),
Technieally, the shingled exterior of
our installation site wasn't the flat
surface RCA recommends, This, how-
ever, could have been remedied to
achieve a perpendicular mount. Be-
cause it was a temporary installation,

[

\'.

New antenna for old:
Akers preferred stainless-steel (o galvanized straps.

first with the elevation-indicator scale
embossed right on the antenna's sup-
port arm. You adjust azimuth by ro
tating the dish until it lines up with
the proper compass heading.

Feeling edgy about your Boy Seout
training? Here again, the DSS receiv-
er pitches in. By this time, you've con-
nected the dish to the receiver. As
you're rotating the antenna to find
your azimuth, the setup screen dis-
plays the degrees you need to move to
lock the signal. You probably won't be

or chimney mount., Scherer (left]) and

routed externally by the most
direct route to a single entry
point. Any interior snaking or
other work has to be negotiat-
ed with the installer. Profes-
sional installation is advisable
for more complicated jobs, such
as those that might involve
long cable runs or require
trenching or erecting towers.

To make sure the job was
done right, PM employed pro-
fessional installers and
learned a lot in the process.
The installers, J.R. Scherer
and Fred Akers of Ardsley,
New York-based Scherer In-
dustries, characterized the
site as fairly typical and, for a
pro, about an hour’s work. Their com-
pany specializes in communications
and security installation, and works
under contract with RCA.

Both installers think the DSS in-
stallation manual is pretty good and
that the job is within the capabilities
of a handy homeowner—with several
caveats. Namely, technigue and tools:
For example, would the DIYer neces-
surily know how to drill through stue-
co without creating damage? Would
he have the right bit, and a drill with




Indicator scale on LNB support arm has tick marks /
in degrees o set the angle of elevation correctly.

sufficient torque? Scherer and Akers
had qualms too about the integrity of
connections, suggesting F-connectors
with moisture-proof, neoprene seals
—more expensive than the standard
issue in HUA's kit. Regarding chim-
ney mounts, they recommended stain-
less-steel straps instead of galvanized
ones, which might lose their coating
and corrode.

Our uplink connection must be
good, because the DSS picture and
sound are simply the best
we've ever seen on

a home TV— . L,
better even than
the show in some 1

loeal cinemas,

It took PM's
couch-potato squad
awhile to get used to
the new setup—much
of this just getting the eves accus-
tomed to the crisp, bright RCA 35-in.
direct-view TV we used to evaluate
the picture, becoming familiar with the
remote control (a snap) and zapping
around the extensive DSS on-sereen
menu (a joy) of some 150 channels.

We eyeballed the picture as eriti-
cally as possible, specifically looking
for so-called artifacts of the MPEG
{Motion Picture Experts
Group—a standard for
digital video compression)

3
%
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Digital signal
compression lets
RCA’s system
recelve 175-plus
channels of sharp
video from just two
satellites—all on an

18-in. dish.

LNE angle is secured after proper elevation is ob-
tained by entering your ZIP code in D35 receiver

digital signal. Such artifacts could
take the form of pixelization—a
mosaic-like pattern to the picture, We
suspected DSS would handle movies
well—these can be pre-encoded for
transmission. What we wanted to see
was how DSS and MPEG handled en-
coding on the fly—as in live sports
with plenty of movement. All we can
say is—whew!

Another thing to get used to is DSS
digital sound. This is CD-quality andio
and, conzequently, there is no noise
(hiss) or compression of the dynamic
range. Speaking of sound, you'll find
the 28 channels of music-only pro-
gramming available from DirecTv
quite pleasant. One gripe here: There's
no on-screen information yet to tell
you what title or artist you're listen-
ing to, for penres that are unfamiliar,
It's coming later this year.

DSS is aimed at people without
cable or with poor broadeast service.
Of course, it ean be configured so you
can switch between DSS and eable or
broadeast TV, DSS service does not
deliver over-the-air broadeasts, loeal
or network. However, DSS owners in
areas not served by broadeast can pur-
chase a monthly package of five net-
works (ABC, CBS, Fox, NBC and PBS)
for $3.50 or a single network for 99
cents. There are sports packages, too.

How do you pay for programming?
Once a month, DirecTv or USSB tele-
phones the receiver (their nickel, not
yours) to extract the ordering infor-
mation stored inside, It's painless,
and if you want to keep the hill

that way and the repo man away

you can set spending limits or
otherwise restrict what vour fami
Iy views, This is a good idea if only
to keep yvou from watching until dawn
the best TV vou've ever seen. ™



ADVENTURE

From Canada to Mexico the hard way, We bang out 1400 rugged
off-road miles in the all-new "95 Chevy Blazer.

T k.
et
=Beks i Rt LT TRl oe? Be

[0 I ]

hotos by Scott Dahlquist and Joe Skorupa

el of wild horses, Yes, the  computerized satellite receivers can
wilil in the boondocks, but — [ix our position to within 100 meters
rites me. With more  in three dimensions, So, how can we

) i fdirt roads to navi b lost?
tfall, we ean't afford Well, we're in a bewildering maze
it, witde opern, of bushwhacked roads that don't ap-

t,” clurifies Mike, pear on maps. We're not where we in-
motive editor tended to be (ezpecially not on bush-
P whacked roads). And, finally, we don't
ps to the Maeel- know how to et back on eourse. In
LGS units pesting on - my book, that's called being lost.
! pits ot that these Still, there are several things we do



Where the road ends [right], the Chevy
Blazer border-to-border adventure begins.
Arizona’s Monument Valley [above] and
Colorado’s American Peak [top right] were
two of the more spectacular challenges
along the way.

know that may help us get back on
track. We're somewhere in the gener-
al vicinity of an B500-ft.-high plateau
called the Great Divide Basin. It's the
third day of a southbound off-road
adventure that began in West Butte,
Montana. We're driving an all-new "85
Chevy Blazer in a classic PM torture
test—f{rom the Canadian border to

the Mexican border on dirt roads.
And by evening, we need to be some-
where beyond Craig, Colorado, which
is more than 200 unpaved miles away.
The pace is grueling, but it's designed
to keep us ahead of snow that arrives
like clockwork in the Rockies after
the passing of the autumnal equinox
{(Sept. 23), which is today.

that we are too far west. We need to
head back north and go around the
Oregon Buttes, a well-known land
mark on the old Pony Expre
Oregon Trails. We made thiz diseov-
erv by marking a road map with lati-
tude and longitude crosshairs in sec-
onds of degrees. Until mapmakers
include these markings, high-tech
GPS adventarers will be forced to
rely on low-tech pencils and rulers.
Back on course, we make up for lost
time and arrive in Steamboat Springs
for the night. Total driving distance
today is 320 miles, with 218 on dirt.
We eross the Great Divide three or
four times en route and go astray an
equal number of times, But being off
course 18 routine now, and even
though we often didn't know where
we were or in which direction to
at least we weren't lost. Technically,

Like a rock
Carrying a reputation for igniting the
boom in compact sport/utility vehicles
and for being as tough as a rock, the
all-new 95 Chevy Blazer has big shoes
to fill. The former S-Blazer (the “5"
prefix is dropped this yvear) has been
modified in recent years, but hasn't
had a complete overhaul since 1983,
The aim of the current makeover iz
to add smooth on-road manners and
people-pleasing comfort to what is
already a rugged, go-anywhere 4x4.

To accomplish eat, Chevrolet
softened the Blas exterior lines by
rreating a low-shing, swept-back pro
file. The interior was made more user
friendly by freshening up the instru-
ment panel and adding deeply tinted
glass windows, cup holders, a driver's-
side airbag and a unique 12-volt outlet
arrangement for powering as many
as three cellular phones or other high-
tech toys.

While these warm and fuzzy fea-
tures are attractively packaged into
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an appealing and comfortable in-
terior, Mike and 1 were more con-
cerned with features located some-
what closer to the ground. With 1400
miles of dirt roads to drive, our atten-
tion was drawn to such elements as the
revamped suspension system (offered
in five options, including the rock-
solid ZM6 Off-Road package), the
museular 4.3-liter ohv V6 engine (the
largest mill in this class), the shift-on-
the-fly 4wd transmission, 7.5 in. of

ground clearance and 4-wheel ABS.

Clearly, Chevy did its homework
before rolling out the "95 Blazer. Not
only did our test vehicle deliver a
smooth, carlike ride on pavement, but
it took everything we could dish out
during 50 hours of off-road pounding.
Acceleration in traffic and overall
power delivery were effortless, so
much go that a humorless Arizona

state w took special note of our
south progress on one of the few

paved roads we traveled. Fuel econ-
omy was typical for vehicles in this
class. We averaged 17.6 mpg over the
entire trip, with a high point of 20
mpg on superhighways and a low
point of 14.5 mpg on rutted high-
altitude trails.

Fans of the former S-Blazer will
find the all-new '35 (321,953 base price
for a 4-door 4wd, $25,903 as tested) to
be a major leap forward in terms of
interior comfort, on-road manners

Stronger Than Dirt

@ Unless you like walking 30 or 40 miles in the sun, you
should start any off-road trek with a well-tuned vehicle.
We did, and you should, too.

Two other important tips are to install a skidplate and

production vehicles available, we
didn’t have time to have a skidplate
fabricated. We recommend that
you make the time. Your oil pan
and front suspension will appreci-
ate the effort. We didn't have to use
the winch, but we were glad to
have it along. The heavy-duty Warn
X8000 winch would have been able
to pull us out of axle-deep mud, if
necessary. Fortunately, it wasn't.
Our Blazer was eguipped with
P235/75 Goodyear Wrangler AT/S
tires. These are great it your off-
roading consists of parking in the
unpaved overflow lot at the flea
market. But for serious stump

Truck) tires, whose stiffer sidewalls are more puncture re-
sistanl, albeit at the expense of noise and a stiffer ride.

bring a winch. Because our "95 Blazer was one o! the rirst

jumping, the sidewalls are loo fragile. We blew a rear tire
on day one that necessitated a 100-mile detour to find a
Goodyear dealer in the boondocks. Get LT-rated (Light

We took a second spare for an extra measure of safety,
as well as a spare tube and an air pump.

Navigating, we found, is not trivial. We had a steamer
trunk full of maps by the end of the trip, and often found that
three maps of the same territory didn't agree completely.
Forget about gas station maps—you need topographical
mapa Forest Samce maps, Bureau of Land Management

= maps, and any other good maps you
can find. We found state atlases
produced by the DeLorme Mapping
8 company to be very useful,

You'll also need—at the leasi—
a compass. The Blazer had a di-
| rectional display (including an out-
L side temperature readout) built into
an overhead panel. Both proved to
be very handy. We brought two
GPS satellite navigation receivers
—a Trimble Scout and a Magellan
Mav 5000 DX. We used every one
of these navigational tools axten-
sively. If you're not strong on orien-
+| teering, consider taking a course

. lo nail it down before heading out
on any Iung—dlslanca off-road adventure.

The final tip is to follow the low-impact principles of the
Tread Lightly organization. We recommend you do this
whenever you go oH-road. Chevy Trucks Is a strong sup-
porter of Tread Lightly, and so are we. —Mike Allen




and aero styling. And to
be honest, | must admit
that the PM test team's
appreciation of the
Eld.?.er‘ﬂ n.re.;iure com-

prnr]mg more th'm 80 \\‘. r‘_
hours behind the wheel.

Features we became especially

fond of were the sweet-sounding CD
player, the noise-damped ride (no rat-
tles or roaring from wind or drive-
train) and the space-saving under-
body-mounted spare tire, which
permitted us to load the expansive
cargo area with about 400 pounds of
tools, parts, luggage, food and miscel-
laneous gear.

The only nits to pick were with the
balky 4wd transfer case, which was
less than a smooth operator when
ghifting on the Ay or shifting in Neu-
tral, and the standard all-season tires
one of which suffered a high-spee
gidewall blowout on the first day of
the trip.

Peak experience
“Can you spell oxygen deprivation?”
Mike says, not without justification at
an altitude of 13,100 ft. We're at the
summit of Engineer Pass, an amazing
world of vertical peaks, high-altitude
meadows, broad panoramas, long
vistas and copious snuw. The dreaded
winter element we've been racing
to beat is in generous supply here in
this Colorado portion of the Rockies.
Fortunately, it fell two days ago and
the sun has evaporated it off the
roads. If it hadn't, much of our route
to this point would have been impass-
{ Please turn to poge 118)
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OCppaosite page. clockwise from top:
Departure from a rural prairie location

in the Canadian province of Alberta,
navigating through a recently flooded and
serlously rutted Arizona wash, and wild
horses galloping through Wyoming's
Great Divide Basin. This page, clockwise
from top: Descending Colorado’s
spectacular 13,100-ft. Engineer Pass, a
sidewall blowout on day one in Montana,
a remote Mexican border pylon near Naco,
Arizona, the border-to-border route, and
the famed Four Cormers medallion.
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SOURCE LIST
¢ Berkley, Outdoor Technologies
Group, 1 Berkley Dr,, Spirit Lake, 1A
H1560: (B00) Z37-6539.
& Computrol, 499 E. Corporate Dr,,
Meridian, TT¥ B3642; (800) 456-5442,
# Fenwick, 5242 Argosy Dr., Hunt-
ington Beach, CA 92649; (800) 642-
THIT.
# ITT Night Viston, 7685 Plantation
Rd., Roanoke, VA 24018; (800} 448-
BETH.
® Liqua-Lube, P.0. Box 71, Luke
Mills, W1 53651; (414) G48-5188.
¢ Lowrance Electronics, 12000 E.
Skelly Dr., Tulzsa, OK T4128; (918) 437-
GEST.
# Pannsonic, 1 Panasonic Way, Secuu-
cus, NI OT004: (207) FAR-TO00,
@ Safariland Lid., 3120 E. Mission
Blvd., Ontario, CA S1761; (800) 347-
1200,
e Scolty USA, 5700-A Imhofl Dr.,
Concord, CA 84550; (8007 G45-B1185,
® Shakespeare, 3801 Westmore Dr.,
Columbia, SC 20223: (803) T54-T000,
# Sponj-Lar, 85661 Watson Indus-
trial Park, St Louis, MO 683126;
(A14) $68-20110.
* Water Gremlin. 1610 Whitaker
Ave  White Bear Lake, MN 55110;

il
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A new generation discovers that talk Sresen ’
is cheap and that a citizens band radio o b ST s
is a lifesaver in an emergency. :

BY REBECCA DAY, PM Photos by Brian Kosoff

® [t's late on a Sunday afternoon and I'm southbound power channel for truckers, delivers any action.
on the New York Thruway, clicking through the 40 “Traffic clears up at 73 and then slows down
channels of my Radio Shack TRC-227 handheld again at 69,” I hear as I crawl past mile marker
CB radio hoping to eavesdrop on some mobile 69.3. Right on target.

chitchat. Only the famous channel 19, the “What's all the traffic about?” I venture in my

rookie CB accent.
“All the apple orchards are letting out,” drawls
someone in front or behind.
“That's where I was!" I squeal.
“Told ya.”
| pick up a traffic warning from a stuck trucker that
the tollbooths two exits down are backed up for 3
miles, 5o [ make an early exit and take an alternate
route. When I observe the Thruway traffic about 30
miles later, it's a slow train of bumper ears. Thanks
to the CB, I've saved megatime and frustration. I
tune back in to channel 19 to see what other
goodies I might catch, This time it's philosophy.
“This is a mess,” says somebody who's in a
bumper car.
“This isn't a mess,” says most probably a
trucker. “A mess is when you're sitting here
and you run out of coffee and cigarettes.”

Cheap chat

Whether the impetus is for emergencies, pro-
fessional use or simply a way to chat, there's a
surge in mobile ecommunications these days, and
we're not just talking about the ubiquitous cel-
lular phone. Along with "70s relies like platform
shoes, half-pint hi-fi systems and John Travolta,

the CB radio is staging a comeback.
Revived by the expanding market for cellular
phones, the citizens band of the radio spectrum offers




CB IS BACK

drivers an affordable alternative to
the pricey service charges imposed on
eellular-phone users. While the truck-
er contingent never left the band, the
audience has expanded to include
evervbody from chauffeur mothers to
mobile teenagers, who for 550 or more
can secure an adult version of the
walkie-talkie, with no activation fees
and unlimited air time, While every-
body and their brother mimicked the
vernacular of the 18-wheelers a gen-
eration ago, the colorful banter re-
mains the language of the truckers
these days. You know you're in the
'90s when you hear anxiety-ridden
adolescents blandly scheduling a ren-
dezvous on a Friday night. “Meet you
at MeDonald's at 10" doesn’t have the
same panache as “Cateh you on the
flip-flop” or “There's a bear in the
air,” but it gets the job done.

The radios themselves have gone
contempaorary, too, to reflect the styl-
ized, downsized '90s. At 1% x 4% x 6%
in., the Midland 77-104XL ($100 list
price) can fit in small spaces, whether
it's being stored in tlla'ne trunk, the
glovebox or a small dash. The small
gize also makes it possible to take the
CB from one vehicle to another, if
necessary, using a cigarette lighter

- adapter to draw

power from the

it car battery, CB
I!IH!I.II!IHL"L“'I.‘]'F‘
have lopped
quite a few
pounds off
the woight
of radios,
too, 80 that
they don't

A downsized CB like Midland's 77-
104 XL Is small enough to move
between vehicles. Midland's
handheld 75-779 features
battery-saving circultry
for extended use.

tax the
strength of
plastic dash-
boards. Where CB
radios were once 10 Lo
12 pounds, 2 pounds or so is a more
rearistic weight for today's models.

Just as handheld cellular phones
are the fastest-growing segment of
that market, handheld CBs are open-
ing the CB world to users outside of
the car. Portability is a marketing
bonanza for CB companies that want
to expand the buyer market to include
bikers, campers, boaters, hunters and
other outdoor enthusiasts who need to
stay in touch. Operated by batteries,
the handhelds offer the security of in-
dependent power as well a8 use away
from the car.

The FCC-mandated RF power out-
put is the same 4 watts for both
portable and fixed CBs, but the range
of CB radios varies greatly. Handheld
CBs have a more restricted range
than their in-car siblings primarily
because of antenna strength. A typi-
cal fixed-mount CB radio delivers a
range of 2 to 7 miles, compared with
about 1 to 3 miles for a handheld com-
mitnicating with a mobile. Portable-
to-portable range is as low as Y« mile
to 1 mile, Range is determined
by a number of factors

Radio Shack’s TRC-493
cuts out background noise.

that affect all AM radio-band trans-
missions and reception: quality and

ower output of the radios, antenna

eights (usually the higher the anten-
nas, the farther the range), terrain
and atmospheric conditions. Hand-
held models generally have external
antenna inputs, thereby increasing
range when in use.

The FCC has allocated 40 channels
for the citizens band, although you
can gain access to additional channels
if you have a single-sideband (S5B)
model. SSB models double the num-
ber of operating channels available by
utilizing channels on the upper and
lower sidebands of the main carrier.
Single-sideband models such as the
Uniden Grant XL (5280), can boost
range to about 25 miles since there
are fewer transmissions on those
channels and thus less interference.

Because power consumption is an
issue with a battery-powered portable
CHB, most portables come with adjust-
able transmitter power switches, which
enable you to transmit using be-
tween 1 and 4 watts based on what
you need, When using a CB hand-

held as a walkie-talkie within
a building, for example, the 1-
watt mode would generally

be sufficient. Midland's 75-

779 handheld ($199) packs
a battery-saver circuit that's
gaid to reduce the drain on the
battery by as much as 80% when
the unit is in receive mode,
One of the most bene-
ficial new features
of today's high-
end CB radios
is the ahility
to monitor
weather, A
number of CB
radios have
access to Na-
tional (Ueeanie

and Atmospheric Administra-
tion (NOAA) weather warnings,



which have been given widespread
attention sinee a tornado struek a
church in Alabama last spring killing
20 people. After the disaster, Vice
President Al Gore backed an initiative
to update and expand the country's
weather-radio network to reach at
least 95% of the population in the hopes
that such disasters could be averted in
the future by a broader dissemination
of information. Part of the Gore mes-
sage is to encourage that homes, cars
and public gathering places be
equipped with a tone-alert radio that
can signal gpeoming disasters., Buse
and mohile CBs are logleal choices for
wedather-alert technology,
The new Cobra models
25LTD-WX (3150) and
2OLTD-WX (5179,
for example, are
equipped to re-
ceive 24-hour
emergency

weather-alert broadeasts over any of
the frequencies used hy the NOAA.
When an emergency weather an-
nouncement is issued, the alert fune-
tion activates automatically whether
the radio is on or off. The special tone
alert overrides any CHB reception,
prompting you to tune in to the area
weather channel. The Uniden Pro
538W ($110) provides access to the
weather channels as well as an instant
channel 9—the universal emergency
channel in the CB world. Midland’s
mobile T7-118 ($169) pulls in most of
the weather channels in the 162-MHz
FM band that constantly broadeast
weather information.

Noise cutters

Other popular CB features are those
that help clean up the static-filled sig-
nal. Squelch control, for example, re-
duces background noise when there's
no incoming signal, enabling you to fil-
ter out long-range transmissions and
other radio interference. Automatic
noise limiters reduce background in-
terference, and noise blankers cut

down on noise from the vehicle’s en-
gine. RF P,'il-l]’l control lets you adjust
the receiver's sensitivity to incoming
signals, compensating for strong or
weak signals, Clarifier control, which
is found on the Uniden PC 122XL,
fine-tunes incoming signals by shift-
ing the reception frequency to pull in
gignals that are slightly off frequency.
Radio Shack goes so far as to include
digital signal processing (DSP) as an
on/off noise-elimination feature on its
TRC-49% model (3150},

Certain CBs feature some form of
level adjustment, which acts like a
compressed audio eireuit to bring all
transmissions up to an equal level for
better audibility, Midland calls the
feature enhanced modulation, while
Uniden refers to it as mic gain.

A few feature-packed CB radios
are equipped with public-address
capability (PA). The Midland 77-130
($169), for example, can switch be-
tween PA and CB operation. The unit
includes a h-watt amplifier, which can
transmit over a 200-ft. range.

In most cases (about 74% of the

Store a CB for an emergency |abowve]
or stay with a modermn model sporting
a classic look from Cobra [left).

time, according to Midland), con-
sumers are buying CBs as insur-
ance policies against emergen-
cies, In those situations, the CB
radios may never leave the
trunk, like other safety nets includ-
ing jumper cables, fares and frst-wid
kitz, Addressing that user, Cobra
sells the 35EM emergency kit, which
bundles a handheld CB with jumper
cahles, a “send help” flag and a carry-
ing bag. The radio operates via AA
batteries or the cigarette lighter.
Price for the kit is $§79.

A variety of accessories are avail-
able to give you more flexibility with
a CB radio. Optional antennas will
boost the range of any CB. The stubhy
rubber antenna provided with hand-
helds, for example, is great for safety
but short on performance. You can add
a telescoping antenna for added range
or connect a magnetie-mount or deck-
mount antenna to the outside of the car
for under $50. Speaker microphones,
available for about 330, let you com-
municate without removing the radio
from your belt, which can be useful if
you plan to walk around with your radio
and don't want to give up a free hand.

Whether it's for access to emer-
gency information, a way to stay
awake during long late-night drives or
a simple mode of communieation, CB
radios can be a smart investment. If
vou didn't cateh the CB wave the first
time around, try it again on the flip-
flop. If conversation and weather
warnings aren’t incentive enough,
there's always that bear in the woods
down the road, ™
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One of the winningest nameplates in
Winston Cup history is back on the track.
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Bobby Allison (No. 12) in the “72 Daytona 500, Darrell Waltrip (Neo. 11) piloted an Aere coupe in “86.

hen Dale Earnhardt rolls out onto the trock

at Daytona this February, in his black 1995

Chevrolet Monte Carlo race cor, a lot of his-
tory will be riding on his shoulders. Absent from the
MNASCAR Winston Cup circuit since mid-1989, the new
Monte will be measured against the formidable record
cholked up by Chevy's original Monte Carlo that plied
the stock car ovals and road courses from 1971 to mid-
1989, Of course, it wasn't the cars alone that rewrote
racing histery, but the men behind—and in—them.
Mames like Junior Johnsen, Bobby Allison and Cale
Yarborough, just to mention a few.

The Monte Corlo mode its Winston Cup debut ot the
1971 Daytonoc 500. A private entry driven by Pedro
Rodriguez, the Monte experienced some teething pains
os the 427-cu.-in. big block gulped o valve. Things
would improve the following year at the 1972 Daytona,
as a Monte Carlo driven by David Sisco scored a cred-
itable seventh place finish.

The '72 Daytona also saw Bobby Allison piloting o
gold ond red No. 12 Monte Carlo, with the legendary
This special advertising section was produced by General
Communications, Brong, NY, which is solely responsible for oontent

Junior Johnson serving as his crew chief. But a valve-
train failure coused Allison to finish the race running
only on four eylinders.

On shorter road courses where oerodynomics aren’t
as critical, the Monte Carle was much more effective. At
the 1972 Winston Western 500 in Riverside, California,
Allison set the fastest qualifying time at 110.212 mph
ond finished second behind Richard Petty's STP Ply-
mouth, Other victories for this famous Monte Carlo in-
cluded wins at Chorlotte and Rockingham. As 1972
drew to o close, Bobby Allison had won 10 Winston
Cup roces, and he olso became the Motor Trend Super-
track chompion over such rivals as Richard Petty and
A.l. Foyt. Allison's efforts also put Chevrolet in third
place in the manufacturers’ standings, making the
Monte o force to be reckoned with.

Big-block engines were phased out in the '70s due to
new rules by NASCAR, and the small-block Chevy V8
was readily adapted into Winston Cup competition. By
1977, it was the most popular engine on the bonked
ovals, giving Chevrolet 21 wins in the 30 Winstan Cup
Grand Motional series—a streak nof rivaled since the
1950s. When NASCAR become olarmed thot rocing




Special Adverti-ing

Darrell Waltrip (Ne. 88) dvels with Richard Pefty (Ne. 43), as both men rece Monfe Carlos in 1979.

was becoming an all-Chevy offair, they required that
the engines in the Monte Carlo be moved forward in
the chassis some 2'4 in. to eliminate some of the
weight distribution odvantage they held over compet-
ing cars like the Ford Torino and Dodge Charger.
Teams racing Monte Carlos complied with the NASCAR
requirements and kept on winning just the same.

The Monte Carlo was downsized in 1978, but teams
kept rocing the “old” body style under NASCAR's 4-
year rule. King Richard Petty switched from Chrysler to
Chevrolet ond won his seventh Grond National cham-
pionship in 1979, racing a 1973-77-style Monte Carlo.

The Monte Carlo entered the '80s rather mildly, but
by mid-1983, o special version was released thaot
brought back a lot of memories for performance en-
thusiasts—the more aerodynamic Monte Carlo 55. And
ot the 1984 Daytona 500, won by Caole Yarborough,
Monte Carlo 5SS roce cars accounted for on amaozing
eight of the top-10 finishers. The Monte victory roll
continued for the 1985 and ‘Bé roce seasons, where
the nomeplote reigned os the winningest stock cor
on the circuit. But the competition was in hot pursuit
and clesing. The Monte Carlo needed o new edge,

and it came in the form of the 1986 Aero Coupe.

By the close of the 1987 season, the merit of the lim-
ited-production Aerc Coupe body panel package had
been proven time ond time agoin, ond Dale Earmhardt
drove No. 3 to his second consecutive Winston Cup
Championship. For his efforts, he keted more than
$2 million and won the hearts of all Chevy fans.

Although many teams still used the Monte Carlo
Aero Coupe for the 1988 season, a number of the big
teams were making the switch to cars based on the
downsizead GM-10 platform. The handwriting was on
the wall. The Monte Carlo ran out of time midway
through the 1989 season, and the new Chevrolet
Lumina was introduced as a replacement for the Monte
Carlo and Celebrity model lines.

In the six years it competed, the Monte Carlo 55 had
made its mark—winning 91 of 175 roces, and earning
the Winston Cup manufacturers’ championship for
Chevrolet for all six years.

MNow, with the introduction of the all-new Meonte
Corle for 1995, and racing stars such os Jeff Gordon,
the stage is set for o brand-new chapter in Winston
Cup racing.
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very well-equipped sedan with dual
airbags, ABS, power windows and
whatever else you might want. The
Lumina LS also has a stiff chassis, a
roomy, ergonomic, modern interior
and aerodynamic good looks. Just
how did Chevrolet do all of that with-
out blowing the lid off the window
sticker? Well, we know of only one
way to find out: spend a year behind
the wheel of one and give the car the
test of its life.

Ergo, we have added a Lumina LS
to our fleet. And aside from the
thrashing the car took at the track,
we're just beginning to put the Lumi-
na into the routine of serving us as
daily transportation.

To see how the Lumina fared at
the track, see the Comparison
Test. To find out how it
fares over the course of
a long-term test, stay
tuned. —D.C.

OLDSMOBILE AURORA

TEST SUMMARY

Report number: 1

Base price: $16,970

As-tested price: 519,900

Extra-cost oplions: 3.4-liter engine, alloy
wheels, P225/HR1E tires, remote key-
liess enliv, eriise eonlrol, power mir-
rors, driver’s seat and trunk opener,
AM/F Micnssetie steres, rear-window
defroster

Dirivetrnin: 34-liter dohe 24-valve V6
engine, 4-speed overdrive anlomatie,
fromt-wheel drive

Engine performance: 210 hp/215 fi.-lb,

EPA fuel economy: 17 cily/26 hwy.,

Hyundai Sonata GLS

For most people, this Korean carmak-
er's name is associated with inexpen-
give, utilitarian econobox transporta-
tion. 8o when Hyundai introduced the

decidedly non-spartan Sonata, we
were intrigued, and impressed. True
to the Hyundai formula, the Sonata is
still inexpensive—compared to other
midsize, well-appointed sedans. For
well under $20,000 our top-of-the-line
GLS sedan boasts such standard fea-
tures as power windows, mirrors and
door locks, air conditioning, AM/FM/
cassette stereo with six speakers and
a power antenna, map pockets galore
and plenty more.

But even more to the point, the
Hyundai Sonata shares a great deal
of its beneath-the-skin engineering
with the highly regarded—and some-
what eostlier—Mitsubishi Diamante,
Among other things, our GLS long-
termer is equipped with a 3.0-liter
gohe V6 engine and an adaptive-logic

4-speed overdrive automatic
transmission.

The combination

of the Sonata's in-

teresting pedi-

gree, vialue

and critical

mission




LONG-TERM TEST CARS

DODGE RAM
1500 LARAMIE
5LT

TEST SUMMARY

Report number: 1

Base price: $17,1949

As-tested price: $17,425

Extra-cost options: Californin emissions
equipmend, carpeied foor mats

Dhrivetrnin: L0-liter sohe V6 engine,
d-speed oventdrive automatic, front-
wheel drive

Engine performance: 142 hp/las fi.-Ih,

EPA luel evonomy: 18 eity/21 hwy.

of spreading the Hyundai gospel to an
affluent, value-wise ear-buying public
made the Sonata a natural for further
investigation. Right now we're still in
the familiarization stage, accumulat-
ing some break-in miles. We'll let you
know just what the Sonata is made of
as the year unfolds, —D.C.

Oldsmobile Aurora

As far as General Motors—and Olds-
mobile, in particular—is concerned,
this is the ear of the decade. The Au-
rora transcends any Oldsmobile that
has gone before it: a benchmark in
terms of structural rigidity, a techno-
logical showboat with a 32-valve dohe
250-hp V8 and an electronically con-
trolled 4-speed overdrive automatie,
elegant luxury for five and svelte,

TEST SUMMARY
Report number: |
Base prive: £31.570
As-tested price; £52.080
| Extra-cost options: PESGIVRIE tires
| Drivetrain: 4.0-liter dohe 32-valve V3
engine, d-epied nutomilie, [ronl-wheol
irive
Enging performance: 250 hp/260 I.-1h.
EPFA fuel econamy: 17 city 24 hwy,

muscular, aerodynamie lines that help
puarantee the original Aurora's place
in the future as a collectible classic.

In fact, given this car's style, grace
and technology, there's no way we
wouldn’t have wanted one in our long-
term test fleet. Factor in the Aurora's
marketing importance and emotional
impact for everyone who loves cars
and is interested in what's going on in
Detroit, and, well, the only discussion

the wait for the keys, and the Aurora
itself, have been worth the time. But
somehow we already expect the an-
BWEr i5 Ves, —D.C.

GMC Sonoma SLS

When Chevrolet and GMC introduced
the latest iteration of the small pickup
truck last year, these two GM divi-
gions essentially set the standard.
foth the Chevrolet S-Series and the
virtually identical Sonoma raised the
bar on ride, handling, performance,
comfort and ergonomics, In so doing,
while proving (to anvone who may have
still had doubts) that small pickups
equal driving fun, the redone S-Series
and Sonoma were each presented a
POPULAR MECHANICS Design & En-
gineering Award last year,

This year we're intent on making
certain that we didn’t act too hastily
by presenting those awards. We've
added one of these trucks, a Sonoma
Club Cab, in SLS trim to be exact, to
our long-term test fleet.

With the enhanced version of the

was about what color we wanted, As
you can see, we opted for the dark
cherry red,

The Aurora 18 the newest member
of our fleet and arrived just barely in
time to make the photo shoot. Yet the
waiting list for its keys already has
everyone s name on it. Over the next
12 months we'll let you know whether

-~ HONDA ACCORD EX

¥

already strong 4.3-liter V6 under the
hood, 4-wheel antilock brakes and the
spaciousness of its stretched cab, our
Sonoma has not had a moment's rest
since it appeared in our garage. As
this useful and playful little truck
quickly runs through its break-in
miles and finds itself running farther
and faster afield, we'll keep you ap-
prised of the details. —D.C.

TEST SUMMARY

Report number: 1

Base price: $12,113

As-tested price: $17,010

Exira-cost optimns: enhanced Vi engine,
ABS, |-speed automatic, a'c, power win-
dows, mirrors wnd dnor loeks, tilt steer-
irg wheel, cruise control, locking differ-
entinl, aluminum wheels, PROSTIHIE
tires, foglumps, alrdam, trallering
equipment

Dirivetraim 4 3-liter VB, 4-speed overdrive
aulomalic, rear-wheel drive

Enygine performance: 161 hp 26 fi-lb

EPA fuel econnmy: 17 city/24 hwy.



Toyota Celica GT

After a full summer of driving fun, we
can honestly say we're going to miss
our little red rocket. Within four
months we clocked more than 10,000
miles on the odo, and enjoyed every
minute doing it.

We didn't expect the Celica GT
hatchback to be very comfortable as
a daily commuter car, and, truth is,
it wasn't. But, what it lacked in
4-passenger carpooling comfort, it
made up for in 2-passenger handling
excitement. This car easily maneuvers

TEST SUMMARY
Heport numbor: 4
Total miles driven: 18,550
Miles driven since last report: 10,108
Average luel econamy: 27.1 mpg
Wirst observed fuel economy: 2009 mpyg
Best ohserved fuel economy: 30,0 mpg
Maintenanoe/ repair costs: $09.95 sched-
uled maintenance, $99.95 §-wheel align-
ment, 81150 replncement bumper,
$1TR61 replacement Lire.

its way through slow-moving traffic
and around city-street obstacles. In
addition, highway driving with the
sunroof open is a delight. No wind-
tunnel effect here.

While some of the larger staff
members complained about
the tight quarters inside,
those of ug who aren't
250-pound linebackers
rather appreciate

sl B RO LIAGNTT . Py

the snug cockpit feel. 1 personally
really like the touch of the leather
upholstery, And I always found
all the controls at my
fingertips.

While the 2.2-liter
Four gave quite a .
performance, it
was the Celica's
chassis that
impressed us
the most over
the course of
the last yveur,
The car sim-
ply aceepted
all the daily
pounding fror
construction barriers on the New Jer-
sey Turnpike. The only easualty was
the sidewall of one of the Michelin Pi-
lot HX tires. (Which, by the way, took
two days to get on special order and
cost B1TH.61.)

In all, however, the Celica more
than survived our long-term test, and
it won me over in the process. It's a
gutsy 242 that handles with aplomb
and looks real good doing it.

—Deborah Frank

A—

TOYOTA CELICA GT

Isuzu .ﬂ.ﬂﬂgﬂ XS

The Amigo may get vou out of a ditch
or two, but the challenge that's too
great, even for its low-range dwd,
is crossing the generation gap, My
19-year-old son and | shared the
driving chores in this, our wrap-up
installment on the Amigo. And while
he and his college eronies thought
the Isuzu Amigo neat and cool, I, on
the other hand, was acutely aware of
the vehicle's shortcomings and its
lack of amenities.

—

e e

e vounger set, the Amigo rep-
resents more a lifestyle and an image
statement than a mere machine. Joy-
ful teenagers, out for a good time, can
overlook the weak stereo and lack of
air conditioning, because removing
the half-top and elimbing aboard is
fun in itself. No matter where it's
going, the Amigo always looks like
it's going to the beach. The one com-
plaint: The driver feels a bit isolated
from the hi-jinks going on in the back
because he's not part of all of
that open-top fun.

Those on the paunchier
side of 30 don’t want to
bother with the half-top,

{ Pleise Purn i e [
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Need a new image? These
cameras will give you a
whole new look.

BY GEORGE SCHAUB and
FRANK VIZARD. Electronics Ec o

) | 1 -
Clip Art _
I you think i camera :mlpi ;p.mn in the neck, then try the Ouick
Draw camera clip that hiooks onto your bell. The camera is released
‘by depressing the upper fiall of the holder. Available by mail from

S Qulek Draw & dnc., P.O. Box 2584, Ventura, CA 93002,
1 fo¢ 329.9% plus 53,95 for shipping.

| iy
[ ] Nikon .|I

Film Camera...Not!

Sometime midyear, you'll see this Nikon E2 digital
camera that uses PCMCIA computer cards as the storage
medium for pictures. Up to 84 photos can be stored on
one card. In the meantime, you can go shooting with
the tiny 28T1 [$1220), a camera that features a 3D matrix
metering system usually assoclated with single-lens-reflex
[SLR} cameras and a 541-step autofocus system housed
in a titanium body.

Light Brigade

The Pentax 10Zoom 928 [$455) has an unusual feature
for a point-and-shoot camera. It has an autoexposure
override that allows you to compensate pius or minus

3 EV [stops] In 0.5 steps. This means you can darken

or brighten the picture when thooting in high-contrast
lighting situations. Another sharp shooter from Pentax s
the silver-colored UC-1 [$272), which Is very pocketable
and sports a rakish James Bond look.

POPULAR MECHANICS =
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Fast When
Wet

Designed for
outdoor use, the
Olympus Infinity
Superzoom 3500
[5510) features
special seals that
make the camera
waterproof. It's also
the fastest camera In
It= class, capable of
taking shots at a rate of four
per second.

Photos And Video

The Camphoto from Bronica may just

be the beginning of a new path on

the evolutionary tree. It combines

a fllm camera and a video
camera. You can't record the
video, however. We saw this
one at a European trade
show. We don't know If you'll

ever be able to buy one, but it

does get you thinking.

Thinlis In

i V)

Pictures Plus hver. «

A talking verslon of Polarold’s 636 instant
camera should be avallable later this year.
There are three pre-recorded messages
and an 8-second window for recording
your own. All this [s thanks to a new
technology that allows both sound
recording and playback to ocour using

a single chip.

Despite being
only an Inch
thick, Ricoh’s R1
[5300] has a
regular 30mm
wide-angle lens
that converts
to a very wide

24mm focal length
In the panorama mode. The secret:
The lens retracts Into the body

when the camera Is off.

Picture

Grabber

If you llke to view plictures
on a video screen and
WAant an easy way to
“grab” them, then the
Fujbx Fv-7 photo-video
imager |$1000) Is the
answer. The 2-pound
device has tiny legs,
which you position ower a
print or object. You also

There Is also a 2X lens fnr
enlarging details, as well
a3 color balance and
brightness controls. Focus
and room controls let you
fine-tune the image.

Rig For
Silent

Running
Canon's EOS-1
[$2400] has more
features than the
local muitiplex
mavie theater and
Is almed at the
profeisional market.
It has a high-speed
dead-qulet rewind
system, so0 maybe
you won't hear

as many cameras
whirring at sporting
evenis. Meanwhlle,
Canon EOS camera gear can now be used undenwater thanks to
waterproof housings developed by Kenko Delphinus Co, Dive Inl



HOME IMPROVEMENT

ta]llng An

Addmgu new entry makes coming home better than ever.
: TEXT AND PHOTOS BY MERLE HENKENIUS

i, 3 Whﬂther our ll::t;::.ﬂ;a
nﬂfﬂ’ old, yon
5 hlrmd to live with
- shorteom-
j:ng;. However, if
. more conve-
- nlent entry-
~ way i high
- On your
list,

the solution i simpler than you may
think. For example, our home lacked
a separate exterior door on the at-
tached . T'o enter the garage,
we either had to go through the house
or ppen the large overhead door.
To solve the problem, we installed a
new S-light insulated steel door. The
duur we chose is made by Stanley
(about $165) and comes prehung in a

‘wooden jamb, complete with moldin

and an aluminum threshold. In ad
tion to the door, you'll need a few

pieces of framing lumber, nails and
hnaliu tools,

hen ordering a door,
you'll need to specify a left-
or righthand swing. A
guud way to deter-
~mine which version
you need is to

imagine your-
eelf stand-




Entry Door

ing in the doorway with vour hack
to the hinges. In that position, a left-
hand door would swing to the left
and a righthand door would swing to
the right.

Bear in mind that our instructions
are based on & garage-entry-door in-
gtallation. Unless your situation is simi-
lar, you may have to modify the proce-
dure. Installing & new entry door in a
finished home requires locating studs,
electrical wiring and plombing runs
and cutting through drywall or plas-
ter. In our garage, all the framing is
exposed. Additionally, catting through
load-bearing walls requires tempo-
rary supports appropriate to the
structure. Be sure to check with your
loeal building inspector to obtain the

necessary permit for structural work,
Framing The Door
Structurally

, i doorframe consists of
two king studs—vertical framing
members that extend the full height
between the harizontal soleplate and
the top plate of the wall. Nailed
against the inner edges of the king
a!;ll.lida ?reht'li;ru jack studs, which reach
only slightly higher than the door-
Jamh, h?xmimzal header rests on top
of these jack studs and bridges the
door opening. Any supporta located
above the header are then framed
conventionally.

Ta determine the rough opening
the space between the jack
studs—add % in. to the jamb width of
the door. The extra Y in, allows you
L Lo shim the door and accom te
any out-of- framing. The
height of the rough open-
_ing—the distance from
the floor to the laminat-
ed header—equals the
Jjamb height plus ' in.
: fdimension, less the
thickness of the soleplate
(1% in.), equals the
length of the jack stud.
Locate an exdisting stud
that will serve as the
king stud for one side of
. the door, Measure the
. rough opening width

L W FRETE B R

1 Use an existing stud as the first king
stud. Nall a jack stud to this stud and then
toenail it to the soleplate.

’/]//;{z\ N

& After the second king and Jack studs are
in place, support the wall by nalling an B-
f. 2 = & across the studs near the ceilling.

from this stud, add 3 in. to allow for
the two jaek studs, and mark the see-
ond king stud position on the sole-
plate. Then cut two jack studs and the
second king stud,

Nail the first jack stud {o the exist-
ing king stud (Photo 1), and toenail it
to the soleplate. Then nail the second
jack stud to the new king stud, and se-
cure the assembly by toenailing it to
the soleplate and the top plate.

Before cutting the studs between
the new jack studs, add temporary
framing to support the structure until
the new door Ilmming is complete, 1{
your site is similar to oors (a one-
story home), nail an 8-fi.-long 2 < &
across the edge of each stud, centered
over the door opening and near the
ceiling (Photo 2). This supporis the
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roof above the wall long enough to
frame in a permanent header, For
added strength, use 16d common nails
with duplex heads. A 2-story home
may require post supports to tem-
porarily handle the load.

Ta build the header, eut two 2 = Bs
to fit between the king studs. Sand-
wich the 2 x 8s around a piece of Y-in,
CDX plywood cut to the same size,
Apply a liberal bead of construction
adhesive between the plywood and
the 2 x 8s, and nail the three parts
together (Photo 3).

To install the header, measure T'%
in. up from the tops of the jack studs
and mark cutting lines across the cen-
ter studs at this height. After cutting
most of the way through with a cireu-
lar saw, finish the cuts with a recipro-
cating saw (Photo 4),

Then use a reciprocating saw with
a metal-cutting blade to shice through
the nails holding the sheathing and

JOURNAL

siding to the studs (Photo 5). With the
studs removed, lift the laminated
header in place and secure it with 16d
nails driven through the king studs
{Photo 6). Finally, toenail the studs
above the opening to the header. Once
the header is in place, you can remove

3 sandwich the piece of plywood between
the 2 « 85 and nall through from both
sides. Lise eight 15d nalls on each side.

the 2 x 6 temporary support beam.
Because the garage floor is con-
crete, we anchored the soleplate with
an L-bracket on each side of the open-
ing (Photo 7). If your floor is wood
framed, nail the soleplate to the floor
and into the framing below.

& Cut studs at header location. Use a cir-
cular saw to start the cuts, then finish the
Job with a reciprocating saw or handsaw.

§ Use a reciprocating saw with a metal-
cutting blade to cut the nalls that hold the
sheathing and siding to the studs.

& Lift the header Into place and secure It
to the king studs by nalling with 1&6d
nails. Use four nalls per header end.

7 In a garage Installation like ours, use an
L-bracket to secure soleplate to Moor at
opening. Otherwise, nall to floor.

Cutting The Opening

When it comes to eutting siding and
sheathing, vou'll need to make two
cuts. The first is a rough ecut through
both layers that follows the inside
perimeter of the rough framing. The
second cut is through the siding only
and will follow the line of the door's

e

B To locate opening on the outside of the
house, bore "4-in. holes through the wall
from the Inside at the opening cormers.

™

casing, which ig usually made of
standard molding, sometimes called
brick molding.

Begin by drilling a Yi-in. hole in
each corner of the framed opening,
from the ingide (Photo 8). Then, move
to the outside and use a straight-
edge to draw lines connecting each

hale on the siding, Using a circular
gaw, set deep, cut along these lines
until the siding and sheathing fall
away (Photo 9),

With all but the bottom portion of
siding and sheathing removed, use a
reciprocating saw from the inside to
finish the cut, slicing through the sole-

9 Using the holes as a gulde, mark the
opening and cut through the siding and
sheathing with a clrcular saw.,

e e

10 Where the circular saw can't reach,
use a reciprocating saw from the Inside.
Cut through the saleplate, as well,
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11 Set the door In place with the moiding
against the siding. Then, trace the molding
perimeter on the siding.

plate and siding at the same time
(Photo 10).

Set the door in the opening, so that
the molding rests against the siding.
After checking to make sure that the
door is square, mark the siding around

12 Use a drcular saw to trim the siding.
Set the saw for a 1%-in.-deep cut, or just
enough to go through the siding.

the molding (Photo 11). Set the circu-
lar saw depth to match the thickness
of the siding, and cut the remaining
strip of siding from the perimeter of
the opening (Photo 12),

Mount a length of galvanized rain

13 To protect the header and door casing
frem rot, Install a sheetmetal raln cap
under the top section of the siding.

cap under the siding at the top of the
opening. Cut this formed sheetmetal
to match the opening width, and slide
it under the top length of siding (Pho-
to 13). Tack it through the siding with
4d galvanized nails.

Setting The Door

Press the doorjamb through the open-
ing and center it between the siding
cuts, Then nail the molding on each
gide, uging four 12d galvanized casing
nails (Photo 14). Don't drive in the
nails all the way just yet, however, in
case you need to adjust the door.

_.

14 Temporarily secure the door by driving
12d galvanized casing nalls through the
moiding. Leave '# in. of nall showing.

Then, go inside and check the door
osition. With the threshold resting
ly on the floor, make sure that the
gap between door and jamb (about %
in.) is equal all the way around. If it
isn't, pull the two bottom nails from
the molding and move the bottom of
the door, side to side, until you've cor-

N * 5 ¥ 3
18 After checking door alignment and

operation, shim casing and drive Bd casing
nalls through casing. shims and jack studs.

1& Fill open holes in hinges with long
screws. Drive these screws through the
casing and Into the jack stud.

17 Seal the door against the weather
with a bead of high-guality flexible caulk
applied around the casing perimeter.

rected the problem. Then renail the
casing nails that you pulled out.

Finally, remove the temporary fas-
teners that came on the door and try
opening and closing the door several
times. It should operate smoothly,
without binding at the top or bottom.

To permanently secure the door,
first shim the spaces between the
jamb and jack studs. Do not shim the
header. Each side of the door should
get three sets of shims, one near each
hinge on the hinge side, and three cor-
responding shims on the lock side.

When shimming the jamb, use two
pieces of cedar shingle. The goal is to
provide support without altering the
critical gap between the jamb and
jack studs. This takes a little experi-
menting, but it's not difficult. Feed
one shim into the gap thick-end first,
and back it up with a second shim,
thin-end first. When the gap is filled,
nail through the jamb and shims into
the jack studs with 8d casing nails
(Photo 15).

Manufacturers typically leave one
serew out of each lower hinge and two
out of the top hinge. This allows you
to drive longer screws through the
Jjamb and into the jack stud behind it.
To avoid splitting the jamb, bore pilot
holes first (Photo 16).

At this point, all that remains are
the finishing touches. Drive a few
more nails through the casing and
countersink them about Y42 in. Then
caulk the gap between casing and
siding (Photo 17), paying particular
attention to the rain cap at the top.
Finally, caulk the inner and outer
edges of the threshold, paint the door
and jamb and install a lockset. ™
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SHOP PROJECT

Craftsman
Sofa

A turn-of-the-century design that
still makes sense today.

BY NEAL BARRETT

® If you've ever worked on a design and found yourself
1.lrum:henng whether there was anything new left in the
world, you'd be mistaken if you thought it was any easier
before the turn of the last century. Dominated by Vietorian
styles, the designers of 100 years ago drew themes from
the past—Gothie, Rococo and Renaissance, to name a
few—and interpreted them with new industrialized pro-
duction methods. With all of this activity and the wealth
of decorative information on hand, it's easy to imagine
that these leading-edge designers felt that anything
worth doing was probably—in some form—already done.

As is usnally the case, nothing was further from the
truth. In the midst of the Victorian tradition, another de-
sign philosophy took shape. Called the Arts & Crafts
movement, this school of thought emphasized a return to
simple, unadorned forms—designs that achieved their
character through an appreciation of the materials used
and the hands-on skills shaped them.

One of the most well-Matvwn proponents of the Ameri-
can Arts & Crafts movement in the early 1900s was
Gustav Stickley. He designed and manufactured a line
known as Craftsman furniture while his younger brothers,
Leopold and J. George Stickley, developed their own line
of furniture. The popularity of these styles encouraged
other designers to follow suit. Today, the term Mission
furniture refers loosely to the work of various builders
influenced by the Stickley family. Our sofa project is
based on one of Leopold and J. George Stickley's designs.

While you eould use most any hardwood for this piece,
guarter-sawn white oak is the wood generally associated
with the style. One source is Talarico Hardwoods, RD 3,
P.0. Box 3268, Mohnton, PA 19540,

After building our sofa, we had an upholsterer make
the cushions. While leather would be the traditional
choice, we chose a vinyl material that resembles leather
in both appearance and feel. The core of each cushion is
Dacron-wrapped foam. To support the cushions, our up-
holsterer installed a rubber mat to the interior cleats
gshown in the drawing. Alternatively, you could modify
the cleats and install slats to support the seat cushions.

Start With The

Construct the legs by gluing up four strips of stock, with
mitered edges, around a ¥-in.-square central core. First
cut stock to rough size for the leg faces. Then set up the
table saw to cut the 45" angles along both edges of each
strip. To achieve good results, make sure your table saw
iz adjusted to exactly 45°, or the corner joints will not

Lead photo: john Grebsoh

Step-by-step photos: Meal Baren
¢ﬂ1r|lr..|l art; Eugens Thomgson




come together properly. Clamp a
featherboard holddown to the table-
saw rip fence (Photo 1). This will keep
your fingers away from the blade and
help yield a smoother surface on the
mitered edges.

After ripping the mitered edges,
readjust the saw and cut the four cen-
tral core pieces for the legs.

Apply glue to all mitered edges and
all sides of the central core strip.
Loosely assemble the pieces, then a
ply clamps (Photo 2). After about 30
minutes, scrape off any excess glue
and let the glue thuruugﬂly set.

Crosscut the legs to finished length
on the table saw and lay out the mor-
tises. Cut the mortises with a plunge
router and edge guide. A spiral-flute
up-cutting bit eases the load on the
router and results in a smoother cut
with no burning. A -in.-dia. carbide
bit of this type is available from
Woodworker's Supply Ine., 1180 N,
Glenn Rd., Casper, WY 82601,

Clamp a leg between bench dogs on
the workbench and make the mortise
cut in several stages, with each cut
taking no more than * in. in depth,

To help support the router base
when making the top rail mortise
cuts, clamp a spare leg to the side of
your workpiece, extending past its top
end (Photo 3). Square the ends of each
mortise with a sharp chisel (Photo 4),

B Use a plunge router and edge guide to
cut the leg mortises. Spare leg clamped to
side of workpiece helps support router,

2 After applying glue to core and mitered
sides, clamp assembly until the glue sets.
Alternate clamps for even pressure,

& After the mortises have been routed,
use a sharp chisel to square the mortise
ends so the rall tenons will fit snugly.

The Frame Pieces

Choose the stock for the stiles that di-
vide the panels, and rip and erosscut
the stiles to finished dimension, Set
these aside.

Select the stock for the sofa rails,
and cut these pieces to finished di-
mension. Orient each piece as it will
appear on the finished sofa, selecting
for best grain figure, and mark the
exposed face to indicate the top and
bottom edges. Use a dado blade in
the table saw to cut the broad tenon

S Use a dado blade to cut the tenon faces

on the rall ends. A stopblock clamped to
the table ensures consistent tenon length.

faces on the rail ends (Photo 5).
Clamp a stopblock to the saw table
to aid in making the tenons the same
length. Readjust the blade height to
cut the top and bottom shoulders on
each tenon, It's best to cut the tenons
just slightly oversize and then pare
to finished dimension with & sharp
chisel. This practice eliminates the
small ridge marks that most dado
blades leave on the surfaece of a cut
(Photo 6). Note that the tenons are 4s
in. shorter than the mortise depth to

& After cutting tenons slightly oversize.
use a chisel to pare them for a snug Nt
Paring also removes dado blade marks.

allow & pluce for the excess glue to go.

Uge a dado blade to cut the tenons
on the ends of the stiles. On these
tenons, however, only make the cheek
cuts, as the shoulders will be automati-
cally formed when you cut the panel
Erooves.

Readjust the dado blade in the saw
to cut the grooves in the top edges of
the bottom back and side rails, bottom
edpes of the top back and side rails,
and the edges of the stiles. Use a
featherboard clamped to the saw

7T Reset the dado blade, and cut the
grooves for the panels and the stiles, Uise a
featherboard to hold work against fence.

——— SRR R o L P §



table to hold the pieces tight against
the rip fence (Phato 7).

Next, mark the arched profile on
each bottom rail. To achieve a smooth
curve, spring a Yi-in.-thick strip of
pine or poplar between the clamps on
each end of the rail and trace along
the strip to mark the arch (Photo ).
Use a band saw or sabre saw to cut
these arches (Photo 9), and use a
spokeshave to remove the saw marks
(Photo 10),

Use a 30° chamfer bit in the router
to eut the chamfer on the top front
edge of the front rail. Cldmp the rail
to the workbench before routing
(Photo 11).

Select the stock for the back and
side arms of the sofa. If you cannot
cut all the arms from one board, try to
match the pieces for color and grain
pattern so that the arm has a unified
appearance. After ripping the stock to
width, use the miter gauge on the
table saw to cut the 45" mitered ends
on each piece, then cut the square
ends on the two side arms.

Make a plywood or cardboard tem-
plate of the arm bracket shape, using
a thin strip to ereate a smooth curve.
Then, trace the template onto the ap-
propriate pieces of stock. Use a band
saw or sabre saw to cut out the shape,
and remove the saw marks with a
spokeshave,

8 Bend a thin strip over the lower rall
pleces to lay out a smooth curve. Clamp
strip at ends and trace cunve with a pencll.

10 smooth the curves to the layout line
with a spokeshave. Cut down the curve
from each end to avold tearing the wood.

9 Use a band saw or sabre saw to cut the
curve on the lower ralls. Stay just to the
waste side of the layout line.

11 Rout a chamfer along the top front
edge of the front rail. Use a 30" chamfer
bit with a ball-bearing pilot for the job.

Prefinishing The Panels
If possible, make each panel from a
single board. Otherwise, glue nar-
rower stock together to achieve the
necessary width. Plane the panel
stock to Y-in. thickness. If you do
not own & thickness planer, you can
usually find a lumberyard or profes-
sional woodworker who will plane
your stock for & modest fee. Rip and
crosscut the panels to finished dimen-
gion (Photo 12), and sand thoroughly,
finishing with 220-grit sandpaper.

12 After planing the panel stock to s in.
thick, use a crosscut table mounted on the
table saw to make square panel cuts.

Prefinishing the panels ensures a
neat job and eliminates the possibility
of raw wood appearing if the panels
shrink in a dry environment,

To color the wood we used o water-
based aniline dye (Moser's English
Brown Oak Aniline Dye No, W1230),
Before applyving the dve, wipe the
wood with warm water to raise the
grain. When dry, lightly sand the
wood with 320-grit paper before ap-
plying the dye,

Dust off thoroughly and apply the

13 Apply warm water to ralse grain, let
dry and sand. Then color the panels with
aniline dye according o the Instructions,

dye according to the manufacturer’s
directions, and let it dry before pro-
ceeding (Photo 13).

Next, seal the surface of the panels
by applyving one coat of the finish of
your choice (Photo 14). We used Wa-
terlox Transparent Finish. One coat
of Waterlox will protect the stained
surface and keep any further stain
from penetrating the panels when the
body of the sofa is fimshed. Allow the
sealer to dry completely before begin-
ning the final assembly.

14 Apply one coat of the final finish after
the dye has dried. This protects the panels
when the assembled sofa is dyed.
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LEG DETAIL

MATERIALS LIST—SOFA
Size and description (uke)

£4 124 5 284" onk** )

% x 1% x 154" pak {end )
Box 1% x 15T pak (middle stile)

m-:m*f

i x 2 x 28 ouk (eide top rail)

b4 x 5% 2 274" oak (aide bottom rail)
0 x Thix 1R ol (aide {I.I!I'JI
A e x 16Y° onk (hack: panel)
14 x 4bi x 26" muapils {(lker)

114 x 2% x 50'4" mapde (front cleat)
1% x 1% x BG4 maple (beck cleak)
14 x 5% o 26U maphe (side cleat)
4y 1 2% x 299 maple (cross brace)
44 x ' x 124" oak (hack arm)

¥ x 645 x 307 aakl (eide wrm)

Six % 16447 oal (arm bracket)
114" No, 8 th serew

1% Noc 8 fh screw

# No. 8 Th serew

N 20 jolwing plates

Mine: Witerlox Transparent Finish: Muser's E
lish Hrown Ouk Aniling Dye (No. W1Zi0k svail
from Wondmorker's Supply Ine., 1180 N, Glenn R,
1".-..-|n*r. WY R2601

* (werall ditvension given. Budld from Tour iruiterred
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e-in. -tk bowrds with sjuare eore as shown.
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Assembly And Finishing
First, assemble the side frame rails,
stiles and panels. Mark the stile loca-
tions on the rails to ensure proper
positioning. Apply glue to the rail
grooves where the stile tenons will
rest, and apply glue to the tenon ends.
Don't glue the panels in the grooves.

Position the stiles in the bottom rail
groove, slide the panels into place,
then install the top rail. Clamp the as-
sembly, and compare opposite diago-
nal measurements to guarantee that
the frame is square. Scrape off any
glue squeeze-out before it completely
hardens. After the side frames are
done, assemble the back frame and
clamp (Photo 15).

en the glue dries, join the side
frames to the legs. Apply glue to the
mortise-and-tenon joints and to the
edges of the stiles that abut the legs.

Next, join the two sides to the front
and back rails. Be sure to complete
the assembly on a flat surface to avoid
imparting a twist to the frame.

Cut and install the filler strips on
the inside of each side bottom rail.
Use glue and serews to attach these
strips. Cut poplar or maple stock to
size for the cleats that support the
sofa seat cushion. Note the beveled

15 Apply glue to the stile tenons and to
the rall grooves at the stile locations.
Panels are held in grooves without glue,

18 Pasition slots in rail using fence on
Joiner. Clamp a board to underside of arm,

to posltion correspanding slots.
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top edge on the front and back cleats.
Use the table saw and dado blades, or
handsaw and chisel, to cut the notches
in the bottom edges of the front and
back cleats. Bore and countersink pi-
lot holes in the cleats, and attach them
to the frame with serews and glue.
Cut the erossbraces and install them
in the notches in the front and back
cleats,

Mark the positions of the two join-
ing plates in each arm miter joint,
then eut the slots with the plate joiner
(Photo 16). Apply glue and assemble
the arm, clamping in two directions,
to keep the miters aligned.

Lay the arm upside down on a
padded surface. Position the sofa
frame on the arm, also upside down,
and align the two for proper overhang
on all sides. Mark joining plate posi-
tions on the arm and top rail (Photo
17). Cut the slots on the bottom face
of the arm, locating the plate joiner by
clamping a straightedge guide to the
arm to yield the proper setback. Use
the plate joiner fence to eenter the
slots in the rail top edge (Photo 18).

Apply glue to the rail edge, joining
plate slots and plates, install the
plates and assemble the arm to the
sofa. Use bar clamps to pull the joints

16 After mitering the arm pleces, use a
plate joiner to cut the siots for joining the
components with plates |biscuilts).

19 Apply glue to plate Joints for con-
necting arm subassembly to frame. Then,
clamp arm to frame and let the glue dry.

tight, and let the glue dry (Photo 19).

Mark and cut the plate slots in the
arm brackets, legs and center back
stile. Use the plate joiner fence to po-
gition the cuts on the legs (Photo 20),
but a straightedge guide must be
clamped to the sofa back to position
the slots in the center stile.

Use masking tape to hold the arm
brackets in place until the glue sets, If
the joints won't close, a light blow
with a mallet will do the job.

Dye the sofa frame as described in
the section on prefinishing the panels.
When working with water-based dyes,
it's important to keep a wet edge at
the point of application to avoid lap
marks. Therefore, start at a corner
and work your way around the piece
in one continuoug application. If dye
splashes onto the prefinished panels,
simply wipe the panel dry and proceed.

When the dye is dry, use a brush,
rag or sponge to apply the Waterlox,
then wipe off most of the finish leav-
ing only a thin film. Let the finish dry
overnight between coats. Three or
four coats of finish, applied in this
way, should be sufficient. To smooth
the final finish, lightly buff the surface
with 4/0 steel wool and polish with a
soft cloth. ™

17 When the arm has been assembled,
flip it over and lay the inverted sofa assem-
bly on top. Then mark plate joints.

Z0 Use a plate joiner to Join arm brackets
to legs and arm assembly. Hold brackets in
place with tape until the glue dries.



TOOL TEST

Micro-Fence
Router
Guide

TEXT AND PHOTOS BY

ROSARIO CAPOTOSTO,
Contributing Editor

@ If you've ever fumbled while making
fine adjustments using a conven-
tional router edge guide, you'll sure-
ly appreciate the capability and effec-
tiveness of this recently introduced
router accessory called Micro-Fence,

It looks and feels like the precision
instrument it is. Its designer and de-
veloper is a well-qualified woodwork-
er and mechanical engineer who rec-
ognized that standard router fences
are often difficult to set up and adjust
accurately. He set out to achieve an ad-
justable edge guide that was quicker
and easier to use. His product nicely
satisfies these requirements.

The unique feature of this edge
guide is the micrometer-adjusted
fence. It has readout accuracy to with-
in Yoooth of an inch (.001). The lead-
screw that positions the fence can be
adjusted to any position shown on the
dial. This is graduated in .001 divi-
sions from 0 to 50. A revolution will
move the fence .050 in.

While general woodwork does not
demand such close tolerances, other
operations do. The Miero-Fence is ex-
tremely useful in making precise
joints and cutting mortizes for cabinet
hinges and locks,

I tried it on a variety of edge-
guided operations with excellent re-
sults, To use the device, first set it in
approximate terms. Then, make a test

7|

The Micro-Fence I3 an edge gulde designed for quick and exacting adjustments to a

router fence. By making edge operations easler, it extends a router's versatiiity.

cut and measurement, and move the
dial to adjust the fence as needed.

I especially liked using Micro-
Fence for getting up 2-pass dadoes.
This is essential to mateh undersize
plywood-thickness dimensions. A turn
of the large knurled knob readily
adjusts the leadscrew to the desired
position (Photo 1).

The easily fine-tuned fence makes it
a simple task to cut precisely spaced
grooves, an operation known as vein-
ing (Photo 2). Without this feature,
veining is much more time consuming,

Micro-Fence can be used with many
router makes and models, and you
must state your make and model of
router when ordering it. The manu-
facturer also offers subbases that allow
it to be used with laminate trimmers,

The basic package includes the in-
terface mounting bar to fit your router
and a Ye-in.-wide hard maple sec-

ondary fence. This low-profile fence is
advantageous because it allows you to
clear Y-in.-thick material that is rest-
ing directly on the benchtop.

A Micro-Fence complete package
expands the versatility of the acces-
sory. It includes the basic fence with
the addition of half-round inserts that
are screwed to the fence for routing
parallel to a eurved edge (Photo 3),
Also included in the complete package
is a deep-profile secondary fence, Its
extra width provides a greater contact
surface. This is essential for pivoting a
nonplunge router into the workpiece
when cutting pocket mortises or blind
dadoes. Finally, the complete package
includes a pair of 12-in.-long guide
shafts that provide additional reach.

The basic package is about $98 and
the complete package, $125. Contact
Micro-Fence, 11100 Cumpston St. No.
45, North Hollywood, CA 91601. M

1 The fence excels at guiding groove cuts
to fit plywood parts. These parts are often
thinner than their nominal dimension.

Z The Micro-Fence guide Is a boon for cut-
ting accurately spaced grooves, and its
low-profile fence helps on thin stock.

[ = : R O
2 To do routing along curved edges, use

the haif-round plastic inserts. These are
attached with screws to the main fence.



Homeowners
Clinic

BY NORMAN BECKER, PE..
Contributing Editor

Storm Window
Condensation
My house had wood double-hung
windows and wood storm windows.,
Hecently, we decided to do some re-
modeling. We kept the wood double-
hung windows, but changed the wood
gtorm windows. 1 don't ever remem-
ber seeing condensation on my wood
storm windows, but I see condensa-
tion on the inside (near the bottom)
of the majority of my new aluminum
storm windows. What can [ do to pre-
vent this from happening?

M. KRIESKY

PARIS, TN

The condensalion problem is not
caused by the aluminum storm win-
dows, but is rather the result of loose
Joints around the primary windows,
In all probability, the wood storm
windows that you replaced also
had loose joints. Co uently, the
warm, moist air Ihul?c:zed through
the primary window joints also
leaked through the storm window
Joints to the outside.

It will be very difficult to com-
pletely prevent condensation, but
you can reduce it by using a remov-
able caulk or weather seal around
the inside of the windows and by
installing weatherstripping. For in-
stance, Polyseamseal makes an un-
obtrusive clear plastic weather seal

JOURNAL

STORM WINDOW
CONDENSATION

WARM, MOIST AIR
LEAKS PAST WAMNDOW
SASH

SEAL JOINTS WATH
REMOVABLE CALILK

that sticks like tape to the inside
window surface (for a complete ex-
planation of this product, see "Peel
And Stick"” on page 102). A roll of the
weather seal costs about $5 at hard-
ware stores and home centers. Contact
the Darworth Co. at (800) 624-7767.

Any caulk or weather seal will
render the window temporarily in-
operable, and you may want fo con-

® The average homa-
owner's axpananca with
torches is limited to sol-
daring copper pipa. But
a lorch is a far more ver-
satile thing than a gas-
fired plumbing tool, and
that's where this free
Bernzomatlc pamphiet
comes in handy. It |8

a one-stop refarence
1| for soldering electrical
and plumbing connec-
tions, brazing, walding,
thawing frozan pipes,
heating and bending
metal and siripping
painl. The pamphlel
folds out to 24 panels,
with each torch opera-

Free Torch Pamphlet

lion accompaniad by at leasi ona illustra-
tion and lext that explains the basic pro-
cedure. Also included |5 an equipment fist
that tells you which Bemzomalic torch kit
to use, the correct kind of eye protection
to wear and whal other accessonies are
neaded, such as the type of brazing rod
or welding rod required. The pamphiet
concludes with a glossary thal explains
basic metalworking lerms. The pamphist
is no substitute for a vocational course on
metalworking, but for homeownars who
are faced with small matalworking |obs,
it's a good place 1o starn.

The pamphlel is often avallable at
hardware siores and home canlars
whare Bemzomalic products are sold, of
you can gel one by writing the company.
Wiite to: Barnzomatic, 1 Bemzomatic Dr.,
Medina, NY 14103. —Roy Berendsohn

sider whether this is more desirable

than having foggy storm windows.
Also, keep the weep holes at the

bottom of the storm window frame

clean to allow any moisture that en-

ters the area o escape.

Floor Covering,

Before Or After?

Please settle a repeated difference of
opinion. When someone's rooms need
new carpets or tile, is it better to put
down floor covering before or after
you paint walls and ceiling? Some
floor-covering people say put down
new covering and then paint. [ don't
:ﬂ'ee Who wants dirt on new floors?

do you say?

8.J. KARP
FEMBROKE PINES, FL

There is no definitive answer. It is
purely one of opinion, and the gqual-
ity of care and workmanship on the
part of the painter and installer. If

. the painter and carpetitile installer
" are meticulous workers, then if
i doesn't matter whether the rooms

are painted first or the floors covered
first. If the workers are not careful
in attending to details, then in my

: opinion, the rooms should be paint-
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ed first and then the floors covered.
My only concern is the scuffing of
the baseboard when the carpet is
being stretched. However, it is easier
to touch up or paint a scuffed area
than to remove paint spatter from a
carpet. If any readers have another

opinion, let me know.

Split Door Panel
I am writing to find out if you have
anything in your bag of tricks for fix-
ing split exterior door panels. In our
block of homes, there are about eight
out of 10 that are in this condition.
WILLIAM C. YOUNG
BALTIMORE, MD

If the homes on your street are rela-
tively new, the doors may be covered
by the manufacturer's

The!:menfdmrtﬁazyaumm
ferring to is a stile-and-rail design
consisting of vertical and horizon-
tal sections separated by panels.
Cracked panels are typical problems
for solid wood doors, as opposed to
veneer-covered particle-board doors,

The culprits that cause the door
panels to crack are sunlight and
maoisture, both of which can be re-
duced with a long roof overhang.

Wood shrinks as it dries and
it swells as it absorbs moisture.
Changes in moisture content cause
dimensional changes, splitting,
Paalts 7 the spoder gl ts i,
pecrally if the panet 15 wiae,
thin and restrained.

It's important to reduce the
amount of moisture absorbed by
the e:{e‘?i?_r door iﬂ mt';;t:miz? f{e
potential for panel cracking. 8
can be done by sealing and finishing
the door, with either an exterior
enamel or spar varnish. Apply the
finish not only on the front, back
and side s, but also on the top
and bottom. The finish must be
maintained and the door periodi-
cally refinished.

In order to further minimize
moisture absorption, one door
manufacturer mentioned that you

JOURNAL

Skillet Maintenance

® Keeping your electric skillet in
good working order is easy. The
only thing that you have to watch for
is grease getting on and around the

APPLIANCE
CARE TIP

terminal pins. Once this happens,

the grease gets into the controls and gums them up. Not only will this make the
skillel perform poorly, it also can create a fire hazard,

Beftter appliance makers, Farberware and WestBend among them, design their
appliances so they can be maintained—the covers that protect the terminals are
removable, so the terminals can be cleanad. The temperature control, howeaver,
is not repairable and should not be tampered with. If you notice a discrepancy

between the temperature control setting
repair shop or the manufacturer about

screw or screws that hold

and how the skillet cooks, contact a
the control,

Tukupynurskﬁatlngoodmﬂﬁnuurdar ﬁpﬂwandmmmm

the cover to the terminal
pin assembly. Wipe the
grease off the terminal |
pins and the temperature
control pin using a clean |
cloth. If the grease has
hardened, remove it by
gently scrubbing with
steel wool or wiping it with
fine sandpaper.

If the inside of the skillet
is very greasy, clean it |
with a grease-cutting de-
tergent or cleaner, .
' Frey |

can seal the perimeter joinis of the
door panels with a small bead of
silicone caulk,

There is not much you can do
other than use a wood filler to cover
the crack and then refinish the door.

Sump Pit Bottom
My basement has a sump pit with con-
crete sides and a sand bottom. In
other words, the bottom is not lined
with concrete or other material. When
it rains, the water table rises, and my
sump pump runs for four or five days
straight, Would 1 have a problem if [
elosed the bottom of the sump pit?
RON GREENHALGH
TITUSVILLE, FL

Yes, you would have a problem.
Your sump pit is working as it

@ If you are considering a new com-
bustion appliance of some sort, such
as a lumace, boiler or water haaler,
then you may run into the term “di-
rect venl.” This can sound confusing
al first because the idea of venling
anything, after all, is to vent it direct-
ly somewhere, usually outside. Well,
some venls are more direct than
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2 2 Direct Vent

others, In this case, some high-fuel-
efficiency combustion appliances
don't have to be vented up a chim-
ney. The amount of exhaust gas that
they produce is so small, and rela-
tively cool (compared to older appli-
ances), that they can be vented di-
rectly through an oulside wall using
plastic or metal pipe —R.B

should. That is, it's designed so that
the bottom allows the entry of sub-
surface water. If the bottom of the
.Il'l:li'l"lf pit is sealed, then as the water

table rises, the water will press
against the underside of the base-
ment floor slab and seep through the
cracks and open joints that often
exist in basements.

On the other hand, if there are no
cracks or open joints, depending on
the level of the water table, the pres-
sure the water exerts on the slab
fknown as hydrostatic buildup)
could cause the concrete basement
floor slab to crack and heave.

With your system, by pumping out
the water that builds up in the sump
pit, you are controlling the level of
the water table so that it doesn't rise
to a point where it will press on the
underside of the floor slab, thereby
eliminating the problem of water
seepage through the cracks into the
basement.

If the sump pit keeps the basement
dry, our advice would be not to
modify it. ™

DO YOU HAVE A HOME-MAINTENANCE
OR REPAIR PROBLEMT
};uﬂ ash errr?n about if. .5:*1:# YOF gmun
omeieners Clinie, echanics, 224
S St Vs Vork, WY T0010. While tetters
canot be anstered individually, problems of gen-
erad tnierest will be discussed tn the column.
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Refrigerator

Maintenance

BY STEVE TOTH,
Contributing Editor
PM lllustrations by
George Retseck

® The condenser is an important part
of your refrigerator’s sealed refrig-
erant system, and it is the only part
that needs maintenance. Fortunately,
all that's required i= to clean the
condenser's coils by vacuuming off
the dust that accumulates on them.
You should do this every three
months or so.

Here's why it's important to keep
the condenser coils clean: The con-
denser cools hot refrigerant vapors
inside its tubes, If the condenser coils
are dust covered, they cannot expel
this heat efficiently. The dust acts as
insulation and prevents the heat from
escaping. In turn, the temperature in-
side the refrigerator compartment is
higher than it would be if the con-
denser coils were clean,

This increase in temperature also
causes the compressor to cycle refrig-
erant through the cooling system
more frequently than it otherwise
would. Not only does this increase the
amount of energy the compressor
uses, but the additional waste heat
given off by the compressor further
reduces the refrigerator’s efficiency.

Efficient cooling, therefore, is the
ability to pump heat out of the refrig-
erator using as little energy as possi-
ble and ereating minimal waste heat.

Looked at another WE}’ a little dust
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on your refrigerator can cost you a
lot of money on your utility bill.

Condenser coll location
The first step in the maintenance pro-
eess is to determine what kind of con-

denser yvour refrigerator has, [t either
has a static condenser mounted on its
back, or it has a fan-cooled condenzer
mounted underneath in the compres-
sor compartment. The fan blows air
across the condenser to cool it.

1 To remove a refrigerator's lower grille
cover, grab the cover on both ends and
pheat It down and forward,

2 Vacuum off dust from the :nndum!r
colls and condenser coll fins. A crevice tool
attachment on a vacuum works best.

—
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3 shine a flashlight through the condenser
colls and fins to find remaining dust. Con-
tinue vacuuming wuntil the parts are clean.



4 Using a nut driver, remove the hexhead
sheetmetal screws that fasten the rear

access panel to the refrigerator cabinet.

-, -
5 Use a paintbrush to disiodge dust In
hard-to-reach areas. Follow this by vacu-
uming with the crevice tool.

& Shine a flashlight through to the front
of the refrigerator. All of the Interior
surfaces should be clean and dust free,

In the case of a fan-cooled con-
denser, first unplug the refrigerator
and then remove the front lower grille
cover (on most models this is held
in place with spring clips). Grip the
cover on both sides, pull it down from
the top, then lift it off (Fig, 1).

There is often a small tag on the
rover's top edge that states how often
the condenser should be eleaned or in-
spected (usually every three months).

Clean the condenser using the
erevice tool attachment on your vacu-
um (Fig. 2). After vacuuming, check
that the condenser is clean by shining
a flashlight through its coils (Fig. 8).
Incidentally, the flashlight should
have fresh batteries in it so it throws a
nice, sharp beam. Shining a dim flash-
light under the refrigerator won't do
vou any good. If the fNashlight is dim,
and you don't have spare batteries,
you can also use a drop light to check
inside the appliance, though it is less
convenient than a flashlight.

Next, go to the refrigerator's back
and remove the rear access panel by
bucking out the hexhead sheetmetal
serews that hold the panel to the re-
frigerator body (Fig. 4). Use a nut

7 Slide out the condenser drain pan.
Clean It with mild soapy water, dry It and
then slide It back under the refrigerator.

driver to do this or a small socket on a
cordless drill. Vacuum the coils clean
from the back. If need be, use a paint-
brush to dislodge dast that the crovice
tool did not pull out or that was
pushed toward the back of the appli-
ance (Fig. 5). Check with a flashlight
to make sure it's clean (Fig. 6).

The process is nearly the same in
cleaning a static condenser. You varu-
um it and brush it elean. However,
you should check that there aren't any
papers or pens stuck between the con-
denser coils and the refrigerator cabi-
net. Often these slide off the top of the
refrigerator and fall behind it.

Next, pull out the condenser drain
pan and wash it with mild soap and
water. Dry it thoroughly and slide it
back in place (Fig. 7).

Finally, plug the refrigerator back
in, and elean the Noor behind it before
pushing it back into place. Leave
enough space behind the refrigerator
to allow air circulation (this is espe-
cially important with static condenser
modelg). If you're not sure how much
space to leave, look in the owner's
manual, or contact a servicing appli-
ance dealer or the manufacturer. M

PRODUCT TEST

Condenser
Coil

@ We think the best way lo remove
dust in and around a refrigeralor is lo
do it quickly and without scattering
tufts of gray stufl everywhere, Here
are two professional-quality cleaning
products that can help, Fortunately,
you don't have lo go to a janiloral sup-
ply house to buy tham becausa they
are sold at home centers,

The long-handied dust mops are
called Supear Dusters (about $6.50).
They consist of a washable splil-head
dust mop that slides over a plastic
handle that looks like a tuning fork.
Condition the cotton-paly mop with Pro
Dus!t (about 56), a waler-based materi-
al that increases the yarn's dust-hold-
ing capability. Just mis! the mop head
and sel the tool aside for 30 minutes,
80 the conditionar can dry.

We treated a Super Duster as de-
scribed then usad it under, in and be-
hind a refrigarator with colls thal had
not been cleaned in six years. Our ver-
dict: The Super Duster is supar. It
grabs dust by the handful, While it
won't replace a shop vacuum with
cravice tool, it complaments it nicely
Its split-head design allows it to wipe
off dust from pipes. and its narow pro-
file allows it to slide into tight spaces,
Write HMP, P.O. Box 18653, AHanta,
GA 30321, or call (800) 848-1172.

—Roy Berendsohn
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NEW PRODUCTS

Home Again

Building blocks for a better home.
BY ROY BERENDSOHN, Assistant Home Improvement Editor

Stay Warm

Owens-Corning has developed a new glass fiber called Miraflex that could
make your next insulation job a lot easier. It's a twisted, spring-like glass fiber
that makes for a more compact roll and one that is 40% lighter in weight than
exieting fiberglass insulation. Best of all, it delivers & near-equal R-value, and
costs about the same as the company's existing PinkPlus insulation. A 25-fi-
long roll of Miraflex, with an R-23 rating, costs about $11 to $14. A roll of the
new product has a diameter of 14 in. (compared to 27 in. for a standard fiber-
glass roll). Owens-Corning says it will reduce the roll diameter to about 9% in.
by the end of this year, To understand how Miraflex works, you should know
that fi insulation works like goose down: In it are thousands of tiny in-
sulating air pockets. Miraflex accomplishes the weight saving because its shape
reduces the amount of fiber needed to form these air pockets. Thus, it creates
more air pockets per unit of volume. Onece unrolled, the material lofts up to full
thickness. Miraflex is sold at home centers and lumberyvards. Write Owens-
Corning, Fiberglas Tower, Toledo, OH 43659,

Anywhere, Time

The manufacturer of this gas fireplace says it can be installed anywhere there
is an exterior wall. Its secret is that it vents directly outside through a short
length of 8%-in.-dia. aluminum pipe that also supplies air for combustion. All
that's nmasarytu install the appliance is to cut a hole in the wall and build a
small protective box
around the pipe. There
is no need to build a ma-
sonry chimney or install
a steel flue. Further-
mare, the appliance's in-
sulated housing stays
cool enough to allow it to
git right on the floor, not
a masonry base, The fire-
place comes in several
gizes. The 6000 Supreme
model shown costs about
il $1200, and professional
installation costs about
another $600. Contact
Heat-N-Glo, 66656 W.
Hwy. 13, Savage, MN
5537T8; (800) 669-4328,

Problem Solver
The new Reliant Plus series of faucets
takes on three plumbing problems:
lead, drips and too-high a water tem-
ﬁtu:re First, its Waterways are lead
it has a ceramic disc valve
that prevents drips, says its manufac-
turer, which backs up the claim with a
drip-free-for-life guarantee, Finally, it
has an adjustable hot-limit safety stop
to reduce the chance of your being
scalded. It's available in brass, chrome
or white for about $137. The Reliant se-
ries is sold at plumbing supply houses
and home centers. Write American
Standard Faucets, P.0O. Box 6820, 1 Cen-
tennial Plaza, Piscataway, NJ 08855,

Double Duty
Before you tackle your next project,
you might consider these containers
—they have handy features such as
lids that can be inverted to serve as
worksurfaces, The lids also have wells
for tool and hardware storage, molded-
in information regarding screw sizes,
and rulers in inch and metric meas-
urements. The containers come in 16-,
22- and 27- n sizes, and cost from
£20 to $30 at hardware stores and
home centers. Write Rubbermaid Ine.,
1147 Akron Rd., Wooster, OH 44691,




Radio Station

Usually it takes an eleetrician or a
well-experienced homeowner to in-
stall a 3-way light switch, but this
radio wave 3-way switch kit can be in-
stalled by any handy person, its manu-
facturer says. The device is wireless.
First, replace an existing wall switch
with the 3-way receiver. Next, place
the transmitter switch on any wall
within a 50-ft. radius. Radio waves
sent between the receiver and the
transmitter take the place of a stand-
ard 3-way switch cirenit. You can add
three more wireless switches to the
circuit. The kit costs $35 at hardware
stores and home centers. Write Lam-
son Home Products, 27501 Science
Park Dr., Cleveland, OH 44122,

Peel And Stick

You can install this sealant around a
window when the cold drafts start
leaking in, and remove it when the
woerther turns warm, Unroll a piece of
the %-in.-wide material, cut it to
length and press it in place. [ts manu-

facturer zays it will not change color
or beeome brittle. A 20-ft. roll costs
about 5 at hardware store -.1I1t| hnml.
conters, Write Darworth Co,, 3 Mill

Pond L., P.O. Box 639, Slms.hur’-.' cT
06070, or call (800) 624-TT6T.

S .

Hanging On Air

Here are two handy anchors to use when fastening to hollow surfaces, The
large red anchors are used to fasten to drywall, and they come packaged with a
drill/driver bit. Use the bit to bore the hole in the drywall, then to drive the an-
chor and finally to drive a Phillips serew into the anchor. The green anchors are
designed specifically for wood hollow-core doors, Bore a hole in the door, insert
the frstener, then
drive & screw into
the fastener. As
the screw threads
into the anchor,
its plastic wings
spread out, locking
the anchor to the
door. A 26-pack of
drywall anchors
costs about $7 and
4 10-pack of hol-
low-core door fas-
teners, $1. They're
sold at hardware
stores and home
centers, Write
Plasplugs, 780
Vassar Ave., Lake-
wood, N.J 08701,

Open New Doors
If you're tired of hollow-core doors, but solid wood doors are out of your price
range, then maybe these doors are the answer. Their core s a solid slab molded
from wood fibers and resin, and they're available in a range of sizes and de-
signs, all of which are prepnmed (simulated oak and Tl'l:lihllp"llﬂ'lr veneer doors
that can be stained are also avail- :
ablel. A 6-ft. 8-in.-high = 2-ft. &
in.-wide door in the G-panel de-
gign shown costs about £75 at
home centers and lumberyards,
Write Premdoor, Marketing Man-
ager, 4120 Yonge St., Suite 402,
Willowdale, Ontario, M2P 2BS,
Canada, or call (800) 666-366T,
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Downright Alarming Extension Service

This loek takes
home security a step
further—it has a
built-in 130-decibel
alarm that is trig-
gered if someone
tries to break in
through the door.
The alarm and its
red warning light
are powered by a 9-
volt battery, which
provides enough
power for one year
of operation. The
point at which the
alarm is triggered is
adjustable by a dial
in the battery com-
partment, so that
the alarm won't be
set off by accident.
Also, the lock
sounds a tone (not
an alarm) any time
the door is opened.

The Alert Lock costs about 32560 to $300. A retrofit bolt
with alarm is available without the knob and escutcheon.
It costs $150. Write Pease Industries, 7100 Dixie Hwy.,

Fairfield, OH 45014, or call (800) 883-6677.

You can extend the convenience of your Stanley (or other
make) garage door opener with this device. It allows you
to open the garage door with a flash of your car's high
beams. The device wires into your car’s headlight circuitry,
and it comes with step-by-step instructions, Stanley says
the G-step installation is simple enough that any handy
person can handle the job. Called the AutoTrans, the

device works with
any garage door
opener manufae-
tured after April
1982, It costs about
$70. Another kit
to make the de-
viee work with just
Stanley openers
costs about $50.
The kits are sold
at hardware stores
and home centers.
Installation in-
structions are pro-
vided with both
kits. For more in-
formation, write
Stanley Door Sys-
tems, 1225 E.
Maple Ave., Troy,
MI 48084, or call
(800) 521-5262,

If you've got a remodeling job planned, include this ceiling system in your
search. It's a wood grid system that hangs from the joists like a standard sus-
pended ceiling grid, and it can use translucent or acoustical tiles. Each piece
of the grid has a contoured face, and the tiles sit in a rabbet on the back of the
interlocking grid pieces. The grid is available in oak, simulated wood-grain and
gimulated marble. An oak grid for a 12-ft. x 12-ft. room costs about 3220
at home centers. To locate a distributor, contact Neff Suspended Ceilings, 331

St. Joe Rd., Chicora, PA 16025, or call (800) 551-1046.

Tuxedo Junction

Congoleum's latest addition to its In-
trigue line of do-it-yourself vinyl tile is
Tuxedo, a 12-in.-square tile that has a
traditional look but uses modern ma-
terials. For instance, its top surface,
called the wear layer, is baked-on ure-
thane. The peel-and-stick product is
available in two color patterns, white
and marble. It's sold 30 to a carton,
but you can buy the tiles individually.
They cost about $2 apiece at flooring
showrooms and home centers. Write
Congoleum, 3705 Quakerbridge Rd.,
P.0. Box 3127, Mercerville, N.J 08619,




Keep lt SImple

Sterling’s Neo-Angle shower stall is
designed with homeowner installation
in mind. The kit includes the follow-
ing: 3-piece shower wall, base and
door, plus the hardware necessary to
install the parts. You don’t have to
wrestle with a one-piece shower en-
closure; instead, just slide the pieces
out of the box, and carry them
through the bathroom door one at a
time. A 38-in. shower enclosure costs
about $700. If you decide to do some
plumbing in the kitchen as well, you
might consider the company’s Water-
stone kitchen sinks constructed out of
a solid-color high-gloss plastic com-
posite. The company says they will
not chip or peel and are less likely to
break a piece of fine china or erystal
should you drop it in the sink. The
sinks cost about $335. Both products
are sold at home centers. Write Ster-
ling Plumbing Group Inc., 2900 Golf
Rd., Rolling Meadows, I L 60008.

WINTER WARM-UP SALF!

SAVE UP TO 35% ON A FOUR SEASONS
SUNROOM WITH FREE MAX'GLASS (R-9)

Here Comes
The Sun!

Open up vour home to the
warmith nrthc sun, with a
Four Seasons Sunroom, and
melt away those winter blues,
Purchase a Four Seasons
Sunroom today at our low
base price for clear glass and
save up to 35% by receiving a
free upgrade to Azurlite™
Low-E Glass or Hear Mimor™
Gilass with R-Values up to
R-9. Mot only is this glass
warm in the winter, it reduces
unwanted heat gain in the
summer by up to 78% and
blocks harmful Ultraviolet up
to 99%, Free screens on all

windows and doors.
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PM HOTLINES

COMMUNICATE|

We're trying our best
to make it easier for you
to communicate with us.
Here are four ways you can do it.

LETTERS

Your written letters are always
welcome. If we think your letter
would be interesting to other
readers, we might even print it in
our Letters column [uniess you
request that it not be panted), Our
editors are listed by deparntment on
the masthead printed in the front
of the magazine next to Editor's
Motes. Our address is: Popular
Mechanics, 224 W. 57th 5t.. New
York, NY 10019.

FAX MACHINE

You can fax written mail to us if
you have access to a fax machine,
Our fax number is [212) 586-5562,
and is available 24 hours a day.

ELECTRONIC MAIL

You can call the PM computer any
day between &6 pm and 8 am (only)
Eastern time. The number is (212)
582-836%9. Once you're online, you
tan leave messages for specific
editors, or direct inquiries and
comments o a specfic department.
The department bulletin board also
allows you to share your thoughts
with other readers who call in.

MNew users get an identification
number and password that allow
themn to access the system. Simply
set your communications software
to 8 bits, no party and | stop bit
(8-N-1), and set the baud at 1200,
2400 or 14,400. Please remember
that we are not a professionally
staffed. fully operational bulletin
board. We're simply tiying to make it
easier for you o communicate with
us. 50 please bear with us if it takes
awhile 1o answer your message.

READER SERVICE BUREAU

Our Reader Service Bureau is
operational five days a week during
reguiar business hours. The phone
number is [212) 649-3127. Please
call our Reader Service Bureau,
not our editors, for infarmation on
back issues, reprints of articles,
subscription inguiries and so on. It
will save all of us time.,

HOTLINE PHONE NUMBERS

Unfortunately, our Hotline Phone
Senace 15 temporanly discontinued,

JOURNAL

No Slouching
Hunter Fan Co. says you don’t have to slouch when near this fan for fear of get-
ting a closely cropped haircut—it's designed for ceilings as low as 7% ft. The
uumpmw accommodates lower ceilings by mounting the blades in the center of
= the housing, not below the motor,
| giving the fan an additional 2 in. of
height from floor level. Shown is the
52-in.-dia. model called Dimensions.
It costs about $200 at Hunter Fan
dealers. Write to Hunter Fan Co.,
P.0. Box 3900, Peoria, IL 61612, or
| call (800) 252-2112.

Just Right

If you have electrie baseboard heat and can never
seem to get the temperature right where you want it,
the Honeywell CT62 thermostat may solve your prob-
lem. The company says the device is accurate to plus
or minus 1° F. The thermostat costs about $25 at
hardware stores and home eenters, It's in limited dis-
tribution now, but will be available nationally in the
fall. Contact Honeywell Ine., Honeywell Plaza, P.O.
Box 524, Minneapolis, MN 55440,

Thoughts Of Spring

While winter winds moan outside your window, you might think about the land-
scaping and paving projects you have planned for spring. Quikrete has two con-
crete products that might interest you. One is a liquid color for conerete and the
other is a mold that makes conerete look like brick. Here's how to combine the
two: Mix one 10-ounce bottle of red, brown, buff or charcoal color with two
80- or 60-pound bags of concrete and
pour it into the 2-ft. x 2-ft. form. Re-
move the form and pour another sec-
tion. Sweep Quikrete Sand Mix into
the joints between the bricks after
the conerete has cured, and mist
1 over the slab with a garden hose. A
| bottle of the color costs about $4,
and the form costs about £30. Both
d are sold at home centers and lum-
beryards. Write Quikrete, 1790 Cen-
tury Circle, Atlanta, GA 30345, or
call (BDO) 282-5828. P




CAR CLINIC

BY MIKE ALLEN,
Associate Automotive Editor

Getting The Brushoff

I sent my wife over to the tire store,
with specific instructions and a phone
guote from the store. She eame back
with four new tires and a bill substan-
tially larger than the quote. After the
shouting died down, I called back the
tire store from the office the next day,
and they assured me the bill was cor-
rect. Among the other charges, they
wanted $10 per wheel to paint the
rims. This for a ear with full-coverage
wheel covers. Imagine my ire when 1
removed a wheel cover to see dirty
black original paint. Now the manag-
er of the tire store won't talk to me
on the phone at all, and neither will
my wife.

JOHN HARCOURT
BOISE, ID

Calm down, John, It's not uncom-
mon for a steel rim to rust in the
bead seat surface, out of sight. The
rust can even start a leak as it works
its way down into the crevice be-
tween the tire bead and the rim. The
solution is simple: wirebrush the
rust and all of the old paint off the
rim—iight down to bare metal. Fol-
low that up with some antirust
paint. Needless to say, if there's a lot
of corrosion on the rim when the tire
is broken down, it should be painted
before mounting a new tire. That's
undoubtedly what the tire dealer
charged you for.

If you think you've been charged
for something that wasn't done, look
for fresh paint on the rim at the
bead. Of course, there's no way to
tell if the rim really was rusty—now.

If they were my rims, I'd use a
zinc-based primer and some epoxy
enamel on this area, but that would
eall for having the tire demounted,
wailing 48 hours while the two
layers of paint each got a full day
to dry and then remounting the tire.
It almost makes sense to get another
rim, and take it and the spare down
to the tire dealer to swap tires in
pairs while you do this.

And Then Grind
years ago my wife read that it
was better to approach a bump—like
a speed bump or a railroad crossing—
at an angle, effectively allowing each
wheel to cross the bump separately.
What say you?

Bum
Sev

DAVID BERRY
FOREST, VA

Yes and no. At lower speeds, yes.
This will lessen the jostling to the
occupants. I don't think it will have
much effect on the car's suspension
either way.

But say we're cruising through
the Dog & Suds parking lot at, oh,
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60 or so and see a speed bump. I'd
rather hit it straight on. Why? If
you're going to bottom out the sus-
pension, the damage to your wheel
rims, suspension components and
orthodonture will be the same whether
you hit it straight on or at an angle
—it's a function of the height of the
bump and your terminal veloecity.
Buet if vou hit it at an angle, you'll be
trying to bend the structure of your
car diagonally. That's the weakesi
dimension of your chassis, and
enough pounding might loosen up
impartant stuff, or at least cause a
few squeaks and rattles,

The suggestion your wife read



might be more appropriate for cars
of a generation or more ago. They
had separate frames and bodies,
and consequently were substantially
less rigid in torsion. Only a few cars
are still made with this technology.

Barking Up
The Wrong Tree
My new Jaguar has an extra set of
throttle plates in the intake runners,
apparently to reduce power below
3000 rpm. How can I reprogram the
computer or disconnect them to re-
gain this lost horsepower?
TED CHERNIN
HONOLULU, HI

You've got it backward, Ted. Those
auxtliary throttle butterflies don't
artificially reduce power. They do
block off one of two intake passages
at lower rpms—when the engine has
more air than it really can use. The
intent is to raise the velocity of air
moving through the intake, promot-
ing swirl in the combustion cham-
ber and—surprise—improving low-
end power.

A number of multivalve engines
from various auto manufacturers
—including Lexus and Mercedes-

Rust Never Sleeps

® | was standing around one afterncon in a deal-
ership garage that happens 1o be managed by a
friend of mine. A customer, an elderly man, had
brought his new luxury car in for its initial service,
with only a few hundred miles on the odo, As the
car went up on the lift, the customer immediately turmed bright red. He started
shouting that ha'd been gypped. He had gotten his first look at his corrosion-
resistant exhaust system and saw plenty of red rust speckles on the muffier
and pipes. And he had bought this car over another specifically because of
the fact that he'd never have lo buy another exhaust system.

We did manage 1o calm him down. Many exhaust systems nowadays are

made of steal that
can withstand tha
temific heat of cat-
alytic-converter-
equipped cars, But
even though the
corrosion-resistant
steels are probably
good for the life of
the vehicle, they
won't stay as shiny
as a slainless soup-
spoon. Surface
discoloration, es-
pecially near tha
welded seams, is
normal.

T CORROSION

i
Pl LLUETRA D By ADOE S BRCITRAAS

TECHNOLOGY UPDATE

The first alarm system designed
to protect you and your car...

Revolutionary new security system is the first of its kind
to focus on the safety of the driver as well as the vehicle.

hy do most car alarms have
countless featunes to protect your
car, but nothing to protect you?

Maw theere is a car alarm that gedll protect you
your farily, ard your car
Protect yoursell. lmagine walking fo your
car at night and being approached by a threat-
ening person. Just push the panic button on
your transmitier and YO Car will come alive
with a shneking siren and fleshing headlights
Call for ]u_-lp OF SCATE AWaY pmu,'n!i.l.l attack-
ers from up to 400 feet!

Smart Alarm also has a car finder featune
Mever again will you wander around dark

parking lots looking for
your car. You can locate it
from anywhere within
400 feet by fashing its
hghts and briefly sounding the sinm. You
can activate and deactivate the headlights by
remette control to light your way

Defend against carjacking. (Micn dovers
are hurt because they won't leave their cars
when confronted by a canacker! With Smart
Alarm, you can leave the car and activate the
delayed panic alarm. When the assailant has
reached a safe distance, a deafening 12048
siren and flashing lights will force him o e

What makes Smart Alarm better?

| B Range. Lise any feature from
up fo 400 leet,

B Panic button. Call for help or

scare away potential rouble-
muskars with & plsncing alarm

B Carjacking. Prevent canacking
with the deliyed panic alarm

B Easy installation. instal
Smart Alarm in minutes withoul
aparaie and comphcatisd
wiring! Simgply plog # in and
clip & conneciof fo your baftany

and flashing headlights B Car finder. Locate your car
by flashing iI's lights and
Breafly sounding i siren

Simart Alarm's
siren will soumd of e trunk o doors

are openwd or if the car is hit. An adjustable
shick sensor elimmakes false alarms. Smart

Alarm iz backed by our “No Questions
Asked ™ Weday monev-back guarantee and
two=sear manufactuners warranty
The Smart Car Alarm . . . . 599 58 S&H
Pleddse mrenidaon prpniereieital cocle 483-PO10T
Call toll-iree 24 hours a day
| 5k v bkl one M
i ackd i i condil
COMTRAD
INDUSTRIES
2020 Waterford Lake Drive Suile 106

Midiothian, Virginia 23143




Benz—use this technigue to fatten
up the lorque curve in the low-rpm,

range, not just Jaguar.
Cough Syrup

For some time now, my 1985 Buick
Century has been stalling when it's
cold. It starts normally, runs for 15 to
20 seconds, then stalls, It will do this
six or seven times before the engine
will stay running. It also has a flat
spot under acceleration even when it's
warm, and it occasionally coughs
(backfires) through the throttle.
We've replaced a lot of fuel-injec-
tion parts, and everything seems fine.
I think the computer is not going into
open loop to provide for a cold start.
RICHARD KRAMER
MANDEVILLE, LA

I shortened your lengthy letter—but
you certainly have been thorough in
troubleshooting this most annoying
problem.

FI computers always start in open
loop. They don’t go into closed loop
(their normal mode) until after the
engine warms up and a number of
other parameters have been satis-
fied. So that's not your problem,

valves. Thick, crunchy depasits of
coke on the back of the intake valves
and in the ports will soak up a lot of
fuel when the engine is cold—mak-
ing the engine run lean. Eventually
they saturate with fuel and then
warm up above the boiling point of
gasoline, so the lean stalling and
backfiring go away.

Try several cans of Chevron fuel-
injector cleaner, which seems to be
the best. Stick with that for several
tankfuls of gas to see if the problem
improves, If not, you may have to
pull the intake manifold in order to
get a peek into the ports and scrape
the carbon off manually, or at least
to confirm my diagnosis.

I've seen a way to blast the carbon
loose with a portable sandblasting
unit filled with—get this—ground
walnut shells. Effective, but messy,
very messy.

You may ultimately wind up re-
moving the cylinder heads to remove
the carbon. P

DO YOU HAVE A CAR PROBLEM?
JMIM&MI&EEMIII Mﬂlf
e g o o N

}'u.r* NYIMJ'R While Eeﬂmi.

TIPS
® GM has a new oil filter with an
enhanced anti-drainback valve for
maost of its light trucks. The superior
oil retention of this filter may help
somea vehicles with a short-duration
knocking sound on cold startup.
® |f your GM truck's PCV valve is
freezing up in extremealy cold (cold-
er than -22°F) weather, it might
cause oil leaks from the rear main
seal or the dipstick tube. There’s a
special cold-weather valve to cure
this. And it's covered under the
warranty, according to the TSB.
® Oil seepage around the camshaft
position sensor on your Dodge or
Plymouth Neon can probably be
cured by replacing the cam posi-
tion sensor seal with a new seal,
PN 4667745,
® Dodge Ram pickup trucks may
have a cup holder that ratties when
it's closed. To fix, simply install a
small, self-adhasive foam block,
PN 55115758, on the rear right
guarter of the cup holder. To gain
access, first remove two screws
from the cup holder to remove it
from the dashboard.

My guess is simply carboned-up
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FROM FRONT...

HERE'S PROOF. Only WeatherTech» mais
give Tuu all-season prmEE:[ICII'I like this: up 1o

13 Ibs. of pliable virgin rubber that's
channeled so dee

it can frap and hold uﬁ}

design manufactured to it
what you drive. MORE
PROOF. You may not

SATURN know it, but Cannon™ of

" -
g England, the manufacturer ol for the first time, CARGE LINER APPLICATIONS:
HH? Ty WeatherTech®, is an original WeatherTech® protection can 510 Bazer & 515 Jimmy = Tahoe, Biazer
B W‘Eﬁ aguipment suppllﬂr to Ford, GM, be yours from front to rear! Yukon, Jimmy, Blazer full size 1852-up
A%PNSTFHPE Honda, Toyota, Lexus, Mercedes, Nissan, Suburtisn 1880-up * Bronco 1980-up ull sie

Audi and others
PRICED TO BE THE WORLD'S BEST MAT VALUE:
Typical car mats can cost a small fortune at a car dealer,
but WeatherTechs mats are anything but typical!

Deap groovas trap FROMT SET: FROMNT AND
JPT" 'jQ'.qf'f.';fn"'r per sat REAR SET:
5
LAA :’A 43&?5 :3%&? ANY COMBINATION,
Anii-skid ridges M $7 shipping* |  |Free shipping® AND WE SHIP FREE!
pravent shpping
MATS TD FIT MOST DOMESTIC AND “We pay shipping wilhin the

VANS, AND 48 contiguous siales on
= orders ol & fron & Dack sat
iwo of more 818, or a
combination ol mats and
cargd linar. Extra shpping
charge may apply oulside
ihé 48 siaies. |! payng by
«

SPORT
Acura = Alla Homao = Ryt = BAAY = Buck » Caodac
Chevrolet = Chrysler = Colt = Daibutsys = Dodge « Eagle « Flat
Ford = GED = GMC = Honca + Hyunda = infinil = |5
Jaguar « Jeep * Lexus + Lincoln = Marda « Merceges

Iercury + Milsubishi = Nissan = Didsmiobse » Peugent
Wﬂ@ » Porliac « Porsche » Ranga Rover » Renaul

Rigee = Saab = Saturn « Sterding = Suhary chich send checks pi
Sunakd = Toyota = YW = Valvo 10 MacMNeil Autom 161 T A A0
Progucts Lid. IL residents 316 HATCHE ) g
WE QUARANTEE YOUR SATISFACTMIN DOWHI:F"- G F”n. WE, IL E ?'.

] Yo ane mal happey NH'EE" arthr, et P gl uned Acdd & 3i4% sales fax
mats of cango: finer withun 30 days for 8 complats ehund
less shipping

]

We’ve
Got You

Wiattus Tecr

ma

WeatherTech”
lake a back seat to no
one when it comes 10
cargo area protection.

1o 1 1/2 quarls ol water, slush or sand! Qur tough, durable
doesnt curl, crack or harden, even liners are molded fo
in sub-zero lemperatures. your specific vehicle . 5
WeatherTech mals are axactly! he
attractive, with a high-tech WeatherTech® liner is

engineerad to grip
cargo and minimize
shift plus a 3 inch high lip
o contain spills. So now

TO REAR...

linars

TOLIT

GRAND CHEROREE
LINER SHOWH

Explorer-Mavajo 2 & 4 door » usu Tiooper
FAodenPassport = Charokee | 984-up Grand
Charohes | 953 up » Pathlinder 1985-up
dRumnes 1990-up = Land Cruiss 1997 -5
Dids Bravada = Grand Voyager, Caravan, T & C
Momen 1992-up « Windti = heroglar ()
AstraSatan (Ext )+ Provia = WPV
Weangler = Villager Dusat

Order Today:
1(800) 441-6287

Call B AM -10PM [Central Tima) 7 days
Major credll cards accepled.
W uaudlly ship within 48 hours. Samply 16l us This
makeo, yeiar and modal, and wa'll send you the
Weaather F‘ﬂh‘ mat o bner enginsared o it

Express shupgeryy svacabile

Aulumgwe ﬁuduclﬁ L!l:l

69-1500 fax 708-769-03

o] SOETUS o BAarheEd Ao Snarm it
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NEW PRODUCTS

IMPROVE
YOUR CAR

Designer Wheel

Maybe you'd like the color of your car
to mateh the mood you're in, like you
do with clothing. Sorry, we can’t help
you there. But, BBS has interchange-
able color logo center caps to reflect
your mood or eolor coordinate with
your outfit. BBS, an established name
in custom performance wheels, offers
its Design RL line, in sizes from 13 x
5% in. to 15 x 7 in. for most domestic
and import cars. The color logos are
set off by a clear-coat bright metallic
finish, Wheels range in price from
about $175 to $275 each. Contact:
BBS of America Inec., 5320 BBS Dr.,
Braselton, GA 305617: (800) 422-T972.

4wd Motor OIl

Many 4wd and 2wd pickups, vans and
gport/utilities work harder than the
average passenger car, slog-
ging through mud and sand,
plowing snow, towing, haul-
ing and generally giving
their all to their owners.
Quaker State has engi-
neered a motor oil to pro-
vide engine protection
specifically for this kind of
hard work. Quaker State
claims its 4x4 motor oil
offers faster lubrication,
lower temperatures, high-
er resistance to thermal
breakdown at high tem-
peratures and less oxida-
tion and engine buildup
under extreme driving conditions.
The new oil carries a 10W-30 viscosity
rating, meets APl SH/CD, ECII re-
quirements and costs about $1.85 per
quart. For more information, contact
the Quaker State consumer informa-
tion line: (800) 759-2525,

Premium Tire
S0, yvou want a tire that's going to last
longer than your car will, has all-
weather capability and is speed
rated for that extra margin of
safety? Uniroyal has just what
you're looking for in its new Tiger
Paw AWP. It comes with a
70,000-mile tread-wear limited
warranty, has exceptional grip
in rain, snow, sleet, mud and on
dry pavement and is S-rated.
In short, this tire does it all.
Wide grooves in the tread helB
resist hydroplaning. The AW
is designed for original equip-
ment and replacement on ve-
hicles ranging from small and
large cars to light trucks. The
"Paws will be sold through indepen-
dent tire dealers. For more informa-
tion, contact Michelin Tire Corp., Uni-
roval Division, 1 Parkway 5., Greenville,
S0 29615 or P.O. Box 19001, Green-
ville, SC 29602; (803) 458-5000.

Hose Clamp
A hose clamp is one of those low-tech devices that is expected to go about its job
quietly and efficiently, because you have more important things to worry about.
Occasionally, vibration will cause the locking screw to back out, eausing the clamp
to relax its grip, and making you the star of that road-
side sideshow known as “eoolant loss boilover.” Another
recipe for disaster is to see how much you ean tighten
the clamp. The Pintite SS solves these problems with a
worm-gear clamping action that is pinned in place after
tightening to prevent the screw from backing out and
loosening. Since it stays tight, you're not tempted to
overtighten it. The stainless-steel hose clamps cost
$3.49 for a 2-in. radiator neck size from The Hook
Appropriate Technology Ine., ¢/o HWCW Corp., 250
Newport Ave., Rumford, RI 02016; (800) 460-4205.

Sensor Tester

So, you like the way your new car drives, but you get sweaty palms and an un-
settled stomach at just the thought of popping the hood and wrenching on all
that high-tech hardware in the engine bay? Not to worry. The truth is that the
basie engine hasn't changed that much over the years. Pistons still go up and
down, valves still open and close and spark plugs still spark. The big difference
is that engine functions are monitored and controlled by a computer that gets
its input information from various sensors. A bad sensor or a faulty ignition
module can cause engine problems that may be difficult to solve—unless you
can troubleshoot the sensors
and the module. That in it-
self is not a problem, either.,
For about $40, the Sensor
Tester Plus, and the com-
prehensive instruction man-
ual that comes with it, will
walk you through seeming-
~ | ly complex problems by
" | troubleshooting engine sen-

| sors and the ignition mod-
ule. Contact: Actron Manu-
facturing Co., 999 Walford
Ave,, Cleveland, OH 44102;
(216) 651-9200, or fax: (216)
51-2388. ™




All new! Train at home for a money-malking career in TV/Video/Audio Servicing

Profit from the home entertainment
electronics boom!

Experts predict that consumers
will spend over $26 billion on
home entertainment equip-
ment this year as product
manufacturers race to fill the
demand for increasingly
sophisticated technology.

Now’ the time to make
your move!

This explosive acceleration of new _

product innovation means unlim-
ited opportunities for you in video/
audio servicing, if you have the
skills to troubleshoot and service a
full range of home entertainment
equipment. That's where NRI
training comes into play...

Only NRI training gives you
in-demand servicing skills for
TVs, VCRs, and
audio systems,
Most schools
cover only one of

the three!

There's no
guestion: NRI
training gives you
the competitve advantage you need
to make big money in a new career
or business of your own.

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

You start with bite-sized lessons
that acquaint you with electronics
fundamentals, basic circuits, and
each component of today’s popular
video/audio equipment.

Then you explore the high
technology of digital controls, CDs,
digital audio tape players, advanced

Confidence-building experi-
ments, along with your instructor’s
feedback and NRI's custom-
produced video lectures, ensure
that you master every professional
technique you'll be called on to use
on the job.

All-new equipment

brlng:"t'l:roq to

With NRI's
unique
Discovery
Learning
Method, you
don't just read
about the subject
— you actually
apply everything you learn to real-
world, state-of-the-art equipment.
Only NRI gives you hands-on
training with all these quality video/
audio components,
B 20" color stereo TV with
remote

SEND TODAY FOR FREE NRI CATALOG
i

NT@E s hoots

v Check one FREE catalog only

McGraw-Hill Continuing Education Center
#4101 Connecticut Avenue, NW, Washington, DC 20008

TV systems, cable TV, VCRs and

camcorders, even microprocessors. | TV/Video/Audio Servicing

Microcomputer Servicing

B Programmable VCR

B Integrated remote control

aundio system, including

v AM/FM tuner

v 25 watt amplifier

v -way CD changer

v Dual cassette player

v Turntable

v Speakers

You need no previous experi-
ence in electronics to succeed with
NRI. At your own pace, you build the
knowledge and practical experi-
ence you need for today’s money-
making opportunities in home
entertainment electronics!

Find out more — send
today!

Send today for NRI's free, full-color
catalog. If the coupon is missing,
write to: NRI Schools, McGraw-Hill
Continuing Education Center,

4401 Connecticut Avenue NW,
Washington, DC 20008.

For Career Opporiunities
approved under Gl Bill
wheecle for details.

CHll |

Deskiop Publishing & Design
Electronic Music 'IF

echnology

Before long, you'll be ready to Computer Programming Home Inspection
perform component-level diagnosis PC Aoplications Specialist Bk Bleciamen
and service on advanced technol- Programming in C++ with Windows Bookkeeping & Accounting
ogy audio equipment ... conduct
in-set demonstrations of TV circuits jies s rpe
and peripherals...and discover first-
hand how to maintain and service Address

today's commercial VCRs.
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SATURDAY MECHANIC

REPLACING YOUR STEERING RACK

BY JOHN DECKER

® It's a crisp, clear and nicely cold
winter morning. But your car starts
right up. So you put the shifter into
REVERSE and back out of the drive-
way—only to panic momentarily
when the steering wheel freezes as
you try to erank it to the left. So you
end up running straight up the curb
and into your neighbor's hand-carved

Zebrano-wood mailbox. 1t takes con-
siderable muscle to turn the wheel in
either direction, as your power steer-
ing has reverted to manual. A quick
check reveals no slipping belt, plenty
of fluid in the power-steering pump,
and only a few pieces of 3rd-class mail
embedded in your bumper.

You manage to pull away, and then,

after a few minutes of driving, the
steering wheel limbers up and the
power steering magically returns.

A temporary glitch? Not likely. The
stiff-steering problem will probably
return every cold morning, only to go
away again once the power-steering
fluid is warm,

The problem, aptly named “morn-

Replacing a steering rack that
has lost Its boost, or ts oll, is a
pretty straightforward remowve-
and-replace task. Aftermarket
replacement racks for most
cars cost less than 5200.




ing sickness,” is caused when hy-
draulic seals wear grooves in the soft
aluminum pinion housing of the power
rack-and-pinion steering unit.

When the steering fluid is cold and
thick, hydraulic pressure goes up
causing the fluid to leak around the
geals, which results in a loas of power
assist. When the fluid

CAR CARE

they go bad

Normally, power rack-and-pinion
steering gears give vears of trouble-
free service. But, like the morning-
sickness problem on A-body cars,
different power racks can have dif-
ferent problems.

For instance, when an engine

loose, dirt and moisture can enter
the rack, which causes corrosion and
premature seal failure.

Some mechanics also forget to re-
move the spring clip before adjusting
toe, causing the boot to twist when the
tie rod is rotated. Before long, the
contorted boot splits, allowing water
and moisture to enter.

warms up, it gets thinner.
Then the pressure goes
down, the seals become
more compliant and power
asgist returns.

“It’s by far the most
common rack-and-pinion
problem we see,” said Eric
Banas of Federal Mogul,
a large supplier of rebuilt
power rack-and-pinion
units. Morning sickness is
a particular problem on
GM A-body cars, such as
the Buick Century, Chevy
Celebrity, Oldsmobile Cut-
lass and Pontiac 6000, In- | 3
deed, Banas says that 30% |-

1§54

1w

It's also possible for the
rack's piston seal to wear,
This allows hydraulic fluid
to leak into the other side
of the rack. Vague, wan-
dering steering, when
traveling straightahead, is
the result.

If your car requires
constant filling of the pow-
er-steering pump reser-
voir, but you don't see any
fluid on the ground, check
the rack bellows. If the
rack's internal seals have
failed, the fluid will fill up
the bellows, causing them
to balloon up. If you re-

of the rebuilt racks his
company sells are bought
to solve the morning-
sickness problem on these cars.

To keep the problem from recur-
ring, a steel sleeve is inserted into the
pinion housing during rebuilding to
eliminate the grooves and subsequent
problem-causing wear.

How they work

All rack-and-pinion steering gears
consist of a toothed rack that mates to
a pinion gear. When the driver turns
the steering wheel, the pinion gear
rotates, which moves the rack to the
left or right to steer the car,

Where power-assisted gears differ
from their unassisted siblings is that
the rack has a piston in its center
that seals tightly against the rack
housing. The pinion also has a hy-
draulie valve body that meters hy-
draulic pressure to the left or right
of the rack piston.

When the driver turns the wheel, a
small torsion bar in the pinion de-
fleets, allowing fluid to flow through
the valve body under pressure
into the rack area. During
right turns, hydraulic pressure
is applied to the left side of the pis-
ton, which helps push it (and the rack)
to the right. During left turns, the
right side of the piston gets the fluid
and the rack pushes to the left.

Like most other tyvpes of power-
steering systems, hydraulic pressure
is supplied by an engine-driven power-
steering pump.

Morning sickness

mount breaks on a rear-wheel-drive
Ford car, the engine oil pan rests on
top of the soft aluminum rack hous-
ing. If the engine mount isn’t fixed
promptly, the oil pan wears a hole
in the rack housing causing the loss
of hydraulic pressure,

On Chrysler minivans with air con-
ditioning, constant moisture dripping
from the a/e evaporator can eorrode
the rack housing until hydraulic leak-
Age OCeUrs,

Alignment mechanics can also
cause premature failure of the rack.
The problem occurs when the me-
chanic forgets to reinstall the spring
clip on the end of the rack boot after
rotating the tie rods when adjusting
toe. When the boot’s spring clip is

Is caused by oll leaking past grooves wom In the
aluminum pinlon housing from contact with hydraulic seals.

move the spring clip, fluid
will pour out.

Of course, steering
problems ean't always be traced to
hydraulic problems in the rack. Be-
fore you condemn any rack-and-pin-
ion steering gear, check the hoses and
lines for leaks. You should also make
sure the pump's drivebelt is tight and
that it's not covered with oil or fluid.

Loose or worn rack mounts can
also allow the rack housing to shift,
which can cause wander and vague
steering, as can loose or worn tie-rod
ends, ball joints and other suspension
components,

inner tie-rod sockets under the
bellows can also wear. You can check
both the inner and outer tie-rod ends
by doing a “dry park check.” To do
this, have an assistant turn the steer-
ing wheel back and forth while you lie

Hydraulic pressure from the power-steering pump pushes on the rack’s center piston to
asslst steering. Pressure is controlled by the valves surrounding the pinion shaft.
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Moisture and dirt entering past bad seals can cause the rack to corrode. Cormosion will
contaminate power-steering fluld and degrade other seals.

under the car with the wheels on the
ground. There shouldn't be any play
at the outer tie rods or at the rack
mounts. On racks that have soft rub-
ber bellows, you can feel the inner tie-
rod sockets hy pinching the bellows.
As your assistant turns the wheel
back and forth, you shouldn't feel any
play. Many racks have harder plastic
bellows, which make it difficult to feel
for inner-socket play. If that's the
case, remove the bellows from the
rack and visually inspect the sockets
as the wheel is turned.

You should also check the universal
joint on the steering shaft where it
attaches to the pinion shaft. A rusty
or binding joint can cause
stiff steering,

Keep in mind that most
GM front-wheel-drive cars
have two of these U-joints.
One is located inside the
passenger compartment,
and it should also be
checked.

Rack replacement
Once you've confirmed
that the rack-and-pinion
gear is bad, the only cure
is to replace it with a new
or rebuilt unit. Like TVs, |
microwaves and other de-
vices, there are no user-
serviceable parts inside.
The good news is that

FLLAD

Onee everything is disconnected,
you can unfasten the rack mounts and
remove the rack.

To install the rebuilt rack, begin by
installing new rack-mount bushings,
(they come with the rack) if required.
You'll also have to install the old tie
rods (or new ones, if you are replacing
them). To make sure the car's toe
alignment is close, eount the number
of exposed threads on the tie rod of
the old rack, then install the tie rods
on the new rack with the same num-
ber of threads exposed

When installing the replacement
rack, tighten the rack mounts to the

To do this, disconnect the positive
wire to the coil to disable the engine.
Then, place the return line in a drain
pan and pour hydraulic fluid into the
pump reservoir to flush the reservoir
and the return line.

After reconnecting the return line
to the rack, place the pressure line
into the drain pan, then have an assis-
tant crank the engine over while you
repeatedly refill the pump with new
fluid. To assure adequate flushing,
you'll need to use at least 2 quarts of
the fluid specified for your vehicle.
Onee the fluid flows clean and clear,
install the pressure line to the rack.
Don't worry if you can't discern the
return line from the ure line. Re-
built racks come with instructions de-
tailing which is which, as well as the
flushing procedure.

Rebuilders are also adamant about
how you install the return and pres-
sure lines to the rack. Because the
threads in the rack housing are
extremely soft, they strip easily.
Stripped and crossed threads are
such a big problem for rebuilders that
they all verify that the threads are

proper torque, then install the tie-

in good shape before they
leave the factory. For this
reason, it's extremely rare
for a rack rebuilder to ac-
cept one of its rebuilds for
return if the threads are
gtripped or cross-threaded.
You can avoid the problem
altogether by carefully in-
4 stalling both lines by hand
and tightening them to the
4 proper specification using
a crow's foot wrench on a
torque wrench.

Bleeding air

Once the rack is installed,
the lines are tight and
the system is full of fresh,
clean fluid, start the engine

rebuilt racks are available
from companies such as
Federal Mogul for only $100 to $200.

Replacing a power-assist rack-and-
pinion gear is fairly straightforward.
Nevertheless, vou should consult a
manual before proceeding.

Depending on whether the rack
unit is located in front or behind the
engine, you may have to disconnect
the exhaust system from the engine
manifold and lower the engine cradle,
On all systems, you'll have to dis-
connect the steering column from
the pinion shaft, disconnect the hy-
draulic lines from the pinion valve
body, and disconnect the tie-rod ends
from the steering knuckles,

Leaking rack seals can cause the rack’s tie-rod boots to fill with oll.

rod ends into the steering knuckles.
Don’t place the steering shaft U-
joint coupler on the pinion until the
rack is installed and tightened down,
otherwise the U-joint may bind.

Flushing the system
Bad racks leave all kinds of gunk, par-
ticles and dirt in the pump and lines.
One sure way to guarantee early fail-
ure of the rebuilt rack (in as little as
two days) is to avoid flushing the sys-
tem of debris and contaminants,
Before connecting the return or
pressure line to the rack, you must
flush the system completely.

and check for leaks.

In all likelihood, the sys-
tem will moan and groan for a while
as air bleeds out of the system. Usu-
ally, the air bleeds out on its own
after about a half-hour of driving.
But sometimes, especially with Fords,
the system needs help. If howling
and moaning is & problem, jack up
one side of the vehicle and then
turn the wheel from left to right.
Raising one side of the rack higher
than the other often will bleed out
excess air. Repeat the process on the
other side.

With the air removed, you're ready
to have the car’s front toe-in checked
at the alignment shop. ™
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TELECOMMUNICATIONS

New Paths For TV

BY GEORGE MANNES

® Can vou send video signals from
room to room using the AC wiring in
your home? How do you make TV in-
teractive using an over-the-air signal?

The information highway is filled
with players big and small, but even
as billion-dollar conglomerates such
as Time Warner and Bell Atlantic
tunnel new information pipelines,
lesser-known companies are trying to
carve out their own niches in video
and data delivery, hoping to become
what Bill Gates and Microsoft are to
computer-operating systems by an-
swering the right question at the
right time.

One example is a startup company
called Elcom Technologies in Mal-
vern, Pennsylvania. Eleom is develop-
ing a device for sending video
throughout a house over the home's
electrical wiring. With such a product,
you could watch what's on cable or
what's on satellite anywhere in your
house—and you wouldn't have to run
coaxial cable along your floor or drill
new holes in vour wall.

Several companies before Eleom
have tried building such a power-line
video transmitter. Several companies
have failed.

The difficulty is that the power-line
i= an extremely hostile environment.
Among other problems, a home’s AC
wiring is full of electronic noise. The

—— TV Station ——

Tl TEETY]

RTT's video data senvice would make broadcast TV interactive.

wired path is also uncontrollable and
unpredictable; Its ability to transmit a
signal can vary wildly over time,
Elcom hopes to have at least three
power-line communications products
on the market next year. One, which
Eleom has dubbed the ezTV, will
transmit video signals. Another will
substitute for telephone wiring. And a

Plug-In TV Application

BROADCAST TV LATELLITE TV
ezTV CABLE TV
| moom
COAAL CARLE COAXIAL CABLE

Elcom wanis (o send video signals rmam o room via existing AL wiring

third will turn an office's AC wiring into
# local area network (LAN), linking
several computers to one another and
to shared devices such as a printer,

A demonstration of a working proto-
type of the ezTV began impressively.
At one end of the office bullpen, the
output from a satellite TV receiver
was plugged into a 3-prong AC wall
socket vin something that looked like
an oversized version of an adapter
that comes with a videogame. A simi-
lar device, about 50 ft. away at the op-
posite end of the office bullpen, drew
the signal from the wall and fed it to a
TV set. The picture looked excellent.

Then it was time for an interfer-
ence test. A visitor plugged a 1250-
watt blow-dryer into the wall next to
the receiving TV and turned it on. Im-
mediately, the TV picture digplayed
some very apparent and unsatisfactory
dropouts—that is, momentary white
horizontal streaks on the picture simi-
lar to what you see when you watch a
dirty tape on your VCR.

Charles Abraham, Eleom's chief
technology officer, protested that no
one would use a blow-dryer that close
to a TV set. (Maybe they would use a
hot-air popeorn popper, but that's
guibbling.) He sugpested the test would
be more realistic if the blow-dryer
were plugged into another outlet far-
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ther from the TV set. That done, the
intensity of the snowstorm diminighed,
but dropouts remained. Granted, the
test was unscientifie, but it illustrates
one of the many difficulties associated
with power-line transmission.

Despite the ezT'V's spotty perform-
ance, Eleom President Robert Vito
calls it an improvement over wireless
video senders—devices, which have
been on the market for several years,
that can send video from one part of
the house to another using short-
range over-the-air broadcast. Vito
thinks people will pay extra for ezTV,
which he expects to go on sale this
year at a list price of $219 for a trans-
mitter/receiver pair. That's substan-
tially more than what wireless video
senders are going for—such as a
mode] from Recoton that was selling
last fall for $80.

Elcom also has high hopes for its
ezLLAN product for computer commu-
nications, which it hopes to debut this
year at a price of $599 per computer.
Abraham estimates it will transmit
data at an effective rate of 1 megabit
of data per second—about 50 times
faster than the 19.2 kilobit/second
power-line modem products that
have been produced since 1986 by a
more established company, Adaptive
Networks Ine. (ANI) of Cambridge,
Massachusetts.

How can Elecom make such a leap in
an area where so many have tried and
failed? The company, which is apply-
ing for patents on its technology,
won't say. Abraham, who has been
working on power-line communica-
tions for more than a decade, will say
that it doesn't use the spread-spec-
trum approach that ANI uses, which
breaks data up inte smaller packets
that it sends at different frequencies.
That’s the same technique that a new
generation of cordless telephones uses
to extend the range of cordless phones,

While Elcom is focusing on wired
TV, another set of entrepreneurs is
trying to make money from wireless
TV—specifically, a set of frequencies
set aside by the FCC for interactive
TV applications. But unanswered
questions about necessary equipment
make it difficult to predict what kinds
of services will be offered and when
they will appear in your neighborhood.

_Called Interactive Video Data Ser-
vices (IVDS) by the FCC, these new
services would enable 2-way commu-
nication of TV-related data to the
home. If an ad for a new Ford looked
intriguing, IVDS might let you re-
quest a follow-up brochure from the
tompany with a push or two of a but-
ton on your remote control. Essential-
ly, IVDS would enable many of the
same transactions that telephone and
cable companies plan to offer in future

upgraded systems. It would just be an
information pipeline to the home that
uses over-the-air frequencies instead
of hardwired networks,

To enable IVDS, the FCC divided
the country into 306 markets, each
to be served by two IVDS licensees,
After a lottery, the FCC awarded 18
licenses for nine markets last March.
To keep their prizes, the license-
holders have to meet certain require-
ments, starting with building a system
to serve 10% of their market by the
end of March. At press time, though,
only one company had FCC approval
to sell IVDS equipment to license-
holders. That eompany is EON, a
Reston, Virginia, company that has
been attempting to set up a national
IVDS network. At press time, EON
had only one letter of intent from a
license-holder that it would buy EON
equipment—actually, gear made by
the Mateo Electronies Group, a con-
tract manufacturer based in Vestal,
New York.

Meanwhile, in early October, an-
other company pushing equipment for
IVDS—Radio Telecom & Technology
{RTT) of Riverside, California—
hadn't yet filed for necessary FCC
approval. Upon receiving an order for
its equipment—an order the company
couldn't aceept until after an expected
2-month FCC approval process—
RTT could deliver its first systems in
six to nine months, according to Presi-
dent Louis Martinez. But isn't that
too late for the March 28 deadline? “It
is a close call,” he says. But none of
the license-holders has been overly
concerned.

However, coneern about equipment
delivery has apparently thrown a
monkey wrench in the schedule for in-
troducing IVDS in the remaining 297
markets in the United States—mar-
kets for which IVDS licenses weren't
awarded by lottery, but auctioned off
last summer to the highest bidder. At
least 13 bidders—the two largest of
which bid for a total of 35 licenses—
have effectively defaulted, meaning
that the licenses in question will have
to be re-auctioned. Several of these
bidders had argued, after they won
their licenses, that they shouldn’t
have to meet the one-vear build-out
requirements because of expected dif-
ficulties in obtaining FCC-approved
equipment in time,

An FCC official said last fall that he
expected the non-defaulters to be
granted licenses by the end of 1994,
giving them a year to start building
their systems. A date for re-auction-
ing defaulted licenses hasn't been set.
It's just another example of what is
often the case with technology of
the future. It stays right there—in
the future. ™

(Constinued fromm page §1)

able because of mud and the trip
would have taken twice as long.

One morning in Montana, Mike and
I learn what happens when finely
packed Western dirt absorbs precipi-
tation. Two inches of snow had fallen
above the 6000-ft. mark, and the up-
per elevations were transformed into
bogs of thick, brown muck with all the
messy friction-reducing attributes of
heavy oil.

But from this promontory at Engi-
neer Pass onward the route is all
downhill, and by the next day we pass
through the Four Corners region of
the desert Southwest and enter the
relative safety of Arvizona, It is a 2-day
run from Four Corners to the Mexi-
can border, which we encounter on a
remote dirt road southeast of Tucson
near the town of Naco. The final night
is spent in historic Bisbee, a copper-
mining town that proves to be up to
the task of joining us in celebration at
journey’s end,

All of which brings me to an inter-
esting point. If we could make the
border-to-border trip by driving at
least 60% on dirt roads (1441 miles
out of 2356 miles overall), isn't it pos-
sible to do it by driving a route that's
100% dirt? Such a route would be far
more twisty and challenging than the
one we drove and it would take far
longer to complete.

I believe a border-to-border off-
road trail is possible, and what a trip
it would make: running from the dry,
rolling hills of northern Montana,
through the high-altitude peaks of the
Rocky Mountains along the magnifi-
cent Great Divide, through the monu-
ment-studded Indian country of the
Four Corners region, and finally fin-
ishing up in the spectacular Sonoran
Desert of southern Arizona.

An off-road route from Canada to
Mexico {on existing roads that were
built for mining, ranching and petro-
leum exploration) could eventually be-
come to 4-wheelers what the Appala-
chian and Pacific Crest trails are to
hikers. Then again, maybe not. Per-
haps this iz what happens when you
spend too much time above 13,000 ft.

If 1 really were serious about blaz-
ing a trail like this, I could begin with
some pretty good starting and ending
points, I'd know where to find reason-
ably good maps, and I'd know how to
pull off both high- and low-tech seat-
of-the-pants GPS navigation. Also, 1
know the perfect vehicle to take—the
rugged new Chevy Blarer, which can
handle off-road pounding with aplomb
and do it with a earlike level of crea-
ture comfort, Very impressive,

Mow if I can just find a new co-pilot
(Mike's noncommittal), I can be ready
to roll when the snow melts, P



LONG-TERM TEST CARS (Continued froon page 81

TEST SUMMARY

Report number: 4
Total miles driven: 12,017
Miles driven sinee last report: 4373
Average Tuel eoonomy: 19.0 mpg
Worsi observed (uel economy: 168 mpg
Best observed fuel economy: 208 mpg
Maintenance/repair costs: add 4 quarts

maotor ofl, $6.60

gweat more readily and experience
deodorant failure without air eondi-
tioning, and are more annoyed by the
notehy shifting and teeth-loosening
ride. We did, though, develop rather
nice museles in our right leg from
constantly standing on the accel-
erator, so a8 not to get run over by
street-cleaning machines.

—Cliff & Jonathan Gromer

Mazda Millenia §
In less than six months we've rung
almost 10,0000 miles on our Millenia.
From the twisty 2-lanes of the White
Mountains in New Hampshire, to the
broad, seriously fast-moving conveyor
belt known as the New Jersey Turn-
ike, to the very mean streets of New
ork City, we have been hauling our
Millenia S around, and, by and large,
we've been doing it in a hurry,

In the process, we've discovered
the joys and foibles of the Millenia's
unique supercharged Miller Cycle
drivetrain. When cruising, passing or
climbing hills, the small V6 just sings
as the torque builds along with the
revs, from about 3500 rpm and up-
ward, Too many times a glance at the
Epeedumete'r produced an instant re-

ex reaction of lifting the right foot.
However, from a standstill it takes
the engine a mite longer to scoot to
speed than it does onee it's up and
running. But our bigger complaint is
with the Millenia's 4-speed automatie.
The transmission almost seems to be
totally disconnected from the rest of
the car. Too often at speed, the gear-
box seems to be loafing and finds
itzelf in the wrong gear. And throttle-
induced downshifts seem an awfully
long time in coming when you want to
pass in a hurry—luckily the engine
makes up for it, once the gearbox
drops a gear.

The car's chassis continues to de-
light everyone, with a supple, well-
controlled ride and truly crisp, re-
sponsive handling.

As the Millenia is the stillborn
Amati luxury car that Mazda never
had, its lavizh interior is a cozy and
comfortable place to spend more and
more time in. However, some of the
controls—particularly the radio and
the climate control—leave us wanting.
To ehange the ventilation system's
blower speed requires eyeling up to
faster and faster speeds to come
around again to a lower speed. And

though the large rotary knobs for the
gound system (which is a killer, by
the way) work great for volume and
tuning, other controls, like those for
changing CDs or adjusting bass or
balance, are strangely obtuse,

But our complaints are minor com-
pared to the overall sweetness of the
Millenia driving experience. Other than
a clicking when the steering wheel
was at full lock and a eenter sun visor
that fell vietim to a passenger who

TEST SUMMARY

Report number: 2
Total miles driven: 9655
Miles driven since last report: 5735
Avernge fuel economy: 23,0 mpg
Waorst observed fuel economy: 16.2 mpg
Best observed fuel economy: 26.6 mpg
Maintenance/repair costs: ndd

1 guart motor oil, $1.19

THit-mile maintennnce, 10860

tried to twist it counter to its plane of
movement (both fixed under warran-
ty), we've had no problems. —D.C.

Dodge Ram 1500
Laramie SLT

Our Ram has acquired 6800-some
miles in a few short months, in testi-
mony of how much we like to drive it.
Naturally, the Ram has been popular
with the staff for all kinds of truck
stuff, like moving hig, bulky things for
the Home Improvement department,
as well as furniture and appliances for
folks on the move, But the big Dodge
has also been a favorite commuter ve-
hicle as well, honest. With the Ram's

TEST SUMMARY

Report number: 2
Total miles driven: 6845
Miles driven since lasl reports J254
Average fuel economy; 17,6 mpg
Worst observed Tuel economy: 11.1 mpg
Best ohzerved fuel economy: 19.7 mpg
Maintenance/ repair costs: repair front

bumper, $67.54

high seating position for good line-
of-sight over traffic coupled with the
truck’s excellent acceleration and
stopping power, the Dodge is quite
perfect for beating up traffic com-
muting into New York City. And the
relatively high ground clearance (re-
member, our Ram is a 2wd) makes it
capable of digesting rim-bending,
shock-bursting potholes for snacks.

Mind you, no one will mistake this
truck’s ride for that of a luxury car.
It’s long, tall and heavy, and the occu-
pants' inner ears, as well as the rest of
their anatomy, are a long way from
the truek's center of gravity. The ride
motions are well-damped—but defi-
nitely trucklike. Likewise, the steer-
ing is really pretty responsive and
accurate, in a truck kind of way.

And while rolling with the molasses-
like jell that typically defines the traf-

fie flow through the Lincoln Tunnel
and makes mayhem of the Ram's 5.2-
liter V& fuel efficiency, the Dodge has
not shown a propensity to drinking
the Middle East's oil reserves dry, de-
livering well over 17 mpg on average,
Other than a front bumper, which
lost when it met a solid-steel pillar in
our parking garage, our only problem
g0 far has been a small one with the
driver's seat cushion, which is slowly
popping a seam down near the hinge,
The Ram is due for service, so we'll

have the dealer attend to it soon.
—Mike Allen

Honda Accord EX

As our long-term Accord coupe fades
into the sunset and heads back to Tor-
rance, California, we can't help but be
amazed at the difference two doors
can make in the character of a car—or
lack of same. In this case, lack of. You
take two doors off a Honda Accord
sedan and you transform what is gen-
erally conceded to be the finest family
sedan you can buy into a sporty, fun-
to-drive coupe that will make certain
highly touted sports cars ery.

The Accord coupe has been one of
the most popular cars in our test fleet
the last 12 months, highly sought af-
ter for weekend jaunts and weekday
errands. Why? It wasn't the most
flamboyant car we had in our fleet,
Far from it. It wasn't the fastest, or
the roomiest, or even the most utili-
tarian, It was simply the most satisfy-
ing. Solid. Stahle. Responsive. There,
ready to do your bidding, be it hauling
four people home from the office or
blowing off a Mazda Miata on a New
Jersey Turnpike on-ramp. Had we
taken a poll during the last 12 months,
the Honda Accord would have won as
the car we'd most like to own.

That said, let"s make sure no one mis-
takes a Honda Accord coupe as The
Perfect Car. First, it's pricey these
days, with a base list of over $17,500.
Second, it's pretty tight inside. The
front seats are comfortable for two but
you would not want to be in the back
seat on a New York-to-Miami run.

That's about all the negatives we can
gay. A power door lock actuator aside,
nothing broke or wore out during our
test and we maintained it by the book.

Our long-term test can be summed
up by our sister publication, Car-
Smart, in its test of a Honda Accord
sedan, Its conclusion: Highly Recom-
mended. —dJne Oldham

TEST SUMMARY

Heport number: 4

Tolal miles driven: 21,045

Miles driven sinee last repor: 11,945

Average Tuel economy: 281 mpg

Waorst ohserved fuel economy: 187 mpg

Best observed Muel economy: 114 mpg
Maintenance repair costs; 326895 mainl.




FLYING SAUCERS ARE REAL (Cotinued from page 55)

{(better than Mach 4 in this ease) and
vertical takeoff and landing capability.

The patent enumerates several
properties that suit a saucer to these
goals. The shape, it elaims, provides
excellent structural rigidity, aerody-
namic stability in vertical aseent and
descent, and room inside for large
amounts of payload and fuel. Further-
more, its smooth profile and unbroken
leading and trailing edges were
thought to lend it inherent aerody-
namic efficiency.

There's no record of Lockheed’s
radical craft ever getting off the
drawing board, but it seems somehow
fitting that there should be an early
link between Lockheed and a saucer.
As creator of the U-2, SR-71 and F-
117A, Lockheed's name intertwines
with Groom Lake’s from the begin-
ning. And saucers, of course, are what
people come here to see.

Weapon m 606A
Around the time Lockheed applied for
its patent, Britain’s Avro Aireraft,
builder of some of World War II's
most suceessful bombers, began work
on a more practical saucer at its
plant near Toronto, Canada. Under a
Canadian government contract, Avro
gketehed out & vehiele that harnessed
a newly discovered benefit of the cir-
cular wing. Jetted down from the
wing's perimeter, a circular curtain of
thrust ereated a “bubble” of high-
pressure air that resulted in very effi-
cient vertical lift, much like a hover-
craft but without the flexible skirt.
Avro designed this effect into a
GETOL (Ground-Effect Takeoff and
Landing) craft that used it to get air-
borne, then gradually directed thrust
aft until lift on the circular wing took
over, Canada soon decided it couldn’t
afford to pursue the idea, but the U.S.
Air Force saw it as a way out of a
troubling Cold War '.ulnem{ﬂjizy'.
Fearing that Soviet strikes on Eu-
ropean airfields could all too easily

take our planes out of a fight, the Air

Force picked up funding for Avro's
GETOL work in 1954. Under a highly
classified program designated Weapon
System G06A, it developed a concept
for a 30-ft.-dia. circular-winged plane
with a top speed of 1000 mph.

Considering it would be years be-
fore a fighter without GETOL capa-
bilities went that fast, this was a radi-
cal proposition. To lower the stakes,
the Air Force joined the Army in
funding construction of a slower, =im-
pler test eraft. The result was one of
the strangest machines in the annals
of mili aviation.

The VZ-8V Avrocar bristled with
untried ideas. Buried at the center of
its 18-ft.-dia. cireular wing was a 5-ft.
fan, surrounded by three turbojets ly-

ing on their sides in a triangle. Jet ex-
haust spun the fan by blowing over
turbine blades that ringed its edge,
and the resulting thrust was ducted
out to nozzles at the wing's periphery.

Lacking eonventional tail surfaces,
the Avrocar was expected from the
outset to be unstable. The designers
devised an ingenious but complex
mechanism to automatically feed cor-
rections back into the control system,
using the ecentral fan as a gyroseopic
reference. In essence, it strove to
mimic the performance of a modern
computerized fly-by-wire system by
purely mechanical means.

But instability still proved to be the
Avrocar’s undoing. In test flights, it
hovered reasonably well close to the
ground, but at 5 or 6 ft. it developed a
violent “hubcapping” wobble and had
to be tethered for its own protection.
Wind-tunnel tests showed the control
system couldn't hold it steady in for-
ward flight either, and speeds greater
than 35 mph were never attempted.
In December of 1961, with $10 million
spent, the project was abandoned.

“It was a very ingenious idea, but it
was just way too early,” says Dan
Murray, who managed the program
for the Air Force. Murray now be-
lieves that helicopters and other spe-
rialized craft have taken over the
roles for which the Avrocar was
planned. “I'm sure you could build a
flying saucer today,” he says. “The
question is, why?"

Saucers today
Yet the saucer lives on. Sikorsky Air-

craft has been testing a 6-ft.-dia. dise-
shaped unmanned aerial vehicle
(UAV) called the Cypher since 1988
{see Tech Update, page 14, Oect. "90).
In many respeets, it is the robotie heir
to the Avrocar, with maneuverability
that lets it lurk around terrain fea-
tures as it carries out reconnaissance.
Then there's a zeries of saucers built
by Moller International, whose
founder, Paul Moller, drew lessons
from the Avrocar. His latest, the one-
man, 8-engined M200X, flew stably
and demonstrated technologies for a
proposed flying car (see “Skycar,”
page 34, Jan. "91). In the lighter-than-
air arena, the Ruasians looked to a
ghape strikingly reminiscent of Lock-
heed's 1953 patent to make their huge
Thermoplane cargo blimps stable at
low speeds and efficient at high speeds.
But what about high-performance
saucers, saucers like those the Air
Force feared 47 years ago? Was
Weapon System 606A and the failed
Avrocar really the end of large-scale
military saucer research?
Tantalizing leads suggest not.
William Blake, an engineer at the Air
Force's Wright Laboratory, told us of

a huge nuelear-powered eraft de-
signed by Convair in the early "60s un-
der a Navy contract for a transoceanic
transport. He found a brief article
dated June 1960, which shows a gen-
eral arrangement drawing, and de-
seribes the vehicle as 400 ft. in dia-
meter and capable of carrying a
million-pound payload. Known as a
ground-effect machine, or GEM, the
concept relied on a curtain jet like the
Avrocar for lift near the ground, but
had no provision for flight at higher
altitudes,

More recent but also more dubious
is the well-publicized story of Robert
Lazar, who says he worked at a Nellis
Range base even more secret than
Area 51. He says the base, called 54,
consists of nine underground hangars
containing extraterrestrial saucers
that the government is trying to re-
produce. But when we ran his expla-
nation of the spacecrafts’ workings by
a respected physicist, we were told it
contained obvious errors. Nor does
Lazar's claimed educational back-
ground check out.

A more mundane scenario might
warrant consideration, however. Re-
cent years have seen the maturation
of the electronic flight controls needed
to stabilize a saucer, while stealth
has brought a whole new set of para-
meters to aircraft design. Although
the techniques for foiling radar are
complex and largely classified, a key
principle is to minimize the surfaces
that might intersect a radar beam
at a right angle. What, one has to
wonder, would do this better than a
flying disc?

Thiz question ran through my mind
as I trained my telescope on Area 51.
The night before, Glenn Campbell and
I had been spotted by security as we
watched from another hill, and we im-
mediately heard “We just went into
condition watchdog. . . we have visitors
on the hill” over the control-tower fre-
queney. Something was told not to
land. Something they didnt want us
to see even from 12 miles away.

So tonight atop White Sides, I'm
determined to lay low. The tower
opens at 4 am and with the words “no
condition in effect” eonfirms I'm un-
detected. At 4:30 am, a Black Hawk
flying with no lights makes a low pass,
but I'm hidden in a rocky ravine.
Dawn breaks. Activity at the base
picks up. In the erisp morning air,
ears, trucks, even people are visible
moving among the hangars.

An F-117A takes to the runway, but
no saucers. Still, there's a strange ex-
hilaration at my solitary view into this
secret world. There's something out
there. And as long as they won't tell us
what it is, our dreams of flying sau-
eers will have this place to roost. M
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Factory-Direct » Pre-Packaged
STEEL-FRAME Buildings

PRICE SLAS
Limited Offer Save THOUSANDS

r---------

Save on cable rental fees! BE A HOME INSPECTOR!

; CABLE TV§ i
€
¢

t DESCRAMBLERS § | 1~
EWE LL BEAT
t

School of Homa inspection, Dept PRATE
S06ES Aopwal Roac. Afiania, Gacega 30000 J

VISA & MasterCard Application
Call Now]1-800-345-2121

HAMLIN-OAK-PIONEER
SCIENTIFIC ATLANTA

« 24 HOUR SHIPMENTS! g

s 100%
Usable Space
» Build it yourself & save
= 30 DAY MONEY BACK GUARANTEE!
-a « QUANTITY DISCOUNTS!

g MASTER CARD / AMEX / VISA / C.0.D.

You get: #1 Grade steel Frames & Endwalls;
high-strength Sheeting, deluxa Trim package;
simple, step-by- step Assembly Directionsl
LIMITED-TIME BARGAINS iCat v othens)
27 x 36' - Value $8,061 - NOW 34,134
34 x 48' - Value $12,630 - NOW $6,468
42 x 60' - Value $17,940 - NOW $9,198
48 x 72' - Value $26,150 - NOW $13,398

1-800-843-8275

(FAX 612-544-1835)

- Iam
I !“mi. USSEm

Have make and modal numbar of
; equipment used in you area raady.

CALL TOLL-FREE

225¥d.Range! =D =
Popular folding slingshot stoms amme in handse
Includas 70 1/2* whita Tracer® brivad marbiss. Bnd st
Post. paid

£15.00

1otal

'

% 1-800-284-8432

2 IﬁTAwE 1&5 E &EEEEPEE“ TRUMARK®
3

&

id.

MO FLORIDA SALES | SNAPSHOT bran

Aryone imphyeg theft of sarvice will e deried assistance. | Rubberband Gun livas & shots up
- o 30 Tead withouwt récading starahoe
TEE TSR 3 | e,

postage pd. Sand chack or money onde 1o
el — ey TRUMARK: 1835-B 38 St., Boulder, GO 80301

PRI A AT

OO 1 AD RAESIIARICT & TAKH |ADY | DOE




LARGEST SELECTION
GO KARTS Fi W CABLE TV BLOWOUT
EMImE S + w173 « ARAT . ! : WEW 11 "Thﬂ l Is”
o Pace T N N e Novavision & MiLLexnun™® i
¥ leririw ~ By e W : Revolutionary new universal one-piece converters and Jerrowp® TVvT & TNT
e descramblers. _Fqu}' activates all Jerrold, Scientific ACTIVATES ALL JERROLD EXCEPT BASEBAND
MY ks MENTOR AVE PAREEVILLE O [T1) -k SILFIL':J::I:; ::;cc:uTmr S Sﬂﬁmﬁl}mmf:ltm
= Picture in Picture » On-screen display EXCEPT BASERANG
. E'ihmumﬁrﬂ:“! watchfrecord  « E::smhm ; mmﬂ:':[nﬁf]l me
* Lhanne . J all
G‘O ANYWHERE! * Volume/Muie . Fa-.-tn:'ibc cr:mr:etl. mﬁmmm
g v l = Parental control « Ch 3/4 switch Call for
W, Other Modsls Avaiiabie i
max e oot Other thdee i your MicroCom Inc.
Amphibious Best Dealer Prices Avallable Anywhers! oo 800-665-2002
2 and 4 mh—ﬂ:-—-.:-w__nml-l—-h today! MaateriCard « VISA - AMY . COD
passenger il ™ anp Y
models .
25 Money Dow. As low as 116 nEwl
ey Down. as mo. -
et eIl Revolutionary File Makes Steel Files Obsolete!
Recreatives Industries, Inc. * 3 Powerful Files in One: Coarse, Medium & Ultrafine!
20 Depot Street, Buffalo, NY 14206 | | iamond Abrasives File & Shape Anything!

* Unique Magnalok™ Magnetic Holder
* Also the Ultmate Sharpening Stonel

EdgeCraft

Diamond File Set 420

MULTI-VISION

ELECTRONICS

CapLe TV
CoNVvERTRERS &
PrscRAMBLERS
* Jerrold = Zenith = Pioneer
* Seientiflic Atlanta = Remotes
« VIDED STABILIZERS

® ACCeBRROrITE

| Available at most Sears, participating ACEs,
TrueValue®, and other fine hardware stores.

For a stora near you:
(800) 342-3255

Faleres pending 1D EdgeCan 1883

CABLE TV DESCRAMBLERS

JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, PANASONIC

% ONE Year WarranTy ON ALL propucTs [N WRITING |
* Buy 2 save 10% ON SECOND UNIT.

,Quantity Discounts 9 Easy 10 INSTALL INSTRUCTIONS WITH EVERY ORDER.
Buy Where the Dealers Buy!

o Buy Where the Dealers Buy! 9 FrienoLy, courTEOUS SERVICE.

800-835-2330

Flonse have Make & Mode] #
of squipment used in your areas

WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A

30-Day No-Risk TRIAL PERIOD.

Celebrate July 4th & All Events

CARBIDE CANNON 4 TkA
— S11955 FEL ONICS

i 7914 W. Dadge Rd. #334
> Omaha, NE 68114

Mugremach {asnomn shoot
with terrific BANG! Have
& bang-up nme 8 ipocal
evenis, Uses powdered
carbede ammo. Husdreds
of shots for few cents. All metal construction with large,
mgped cast-ron wheels. Machined brass mechansm Jor casy
loading mnd firing. Asibentic lum-of-century desipn Hasd-
wme decor when not in use. Made in USA 10 last & lifetime
Available in } sizes: 5 cannon, $49.95 postpaid; 17" cannca,
e ; I5” cassoe (wheram here) wath rapid finng and
sutoenalc lousding. $119.98 pastpatd. The larger the camnan
e londer the bang! Carblde ammo, showt 1080 thota, $6.00;
) pachs for $15.00. Send check, memey ofder or call. Visa,
MamerCand sccepied by mail or phone. Give card number &
expiratson. Money-back gusrssice Send for FREF CATALDG!
The Comsewings Co.. Inc. Depn P, PO Bo 805, Bettdeham, P4 15018

w» Call 1-800-987-BANG (2264) #+

POPULAR MECHANICS ® JAMUARY 1995 177



BUY FACTORY DIRECT & SAVE!

e e= il
UNIVERSAL SHELTERS of AMERICA

+ All weather protection for all types of
vehicles, materials, property and more

« Super-strong, waterprool, ripstop material
with zippered enclosure .

« Shipped directly o you S

+ Easily assembled S

= 30 day money back

Steel Homes

FOR LASTING VALUE R .2
yoar warranty
Our Steel Fromed Homes offer + Each shaiter custom
* 9" (R-30) Insulation for BIG Energy Sovings A8 I four Spaaiicaions

* Unmatched Protection from High Wind, Fire,
Termites, Heavy Snows and Earthquakes

* Americor-Mode Steel (aver 64% Recyded)

+ 100 Stondord Modeks o Custom Designs

» Straight Wolls, Framing thot won't Worp, Rot
or Creen, Floors that won't Creak or Groan

DISTRIBUTORS WANTED
R INDUSIRY LEADER

+ Homes in 50 States and 26 Countries

* Simple, Boit-Together Frome Construction

» Refundable Investment  «Hands-on Training

CALL TOLL FREE 1-800-822-9658

@ I [0 FAX 1-203-758-8967
Dwealership Inguiries Weicome I

The Quality Alternative
To H|gh Cost Boats

SE GT-15 Inflatable Boat
*11° 8" lomg
i

JOIN THE 18-YEA

T R mm—

Port JefTerson Station, NY 11776

» Distributor Support  #No Experience Necessory E ﬁ' . bn::"'g'urfsﬂ =2 1 :
Call today for o FREE Info Packet with o Seminar || | | boat doesn’t need 2 , goes ‘“H"“H‘
S{ﬁad:']; Or order o VIDED for only $9.95] II gﬁnﬁﬁm&hﬁ? Dlun.
~ 1-800-TRI-STEEL | : FREE
ALY "'?ﬁm::ﬂ!-‘.'tw L | ‘Iﬁ/’ : 1-800-852-0925 mm
TR S Gmmmors Frwy Deron, 10 16205 Snchoes b | | 200 Wilson Street, B{!pl PM-15B
|

Don’t Lose Your Head
over High Ctble TV Bills!

Owning your cable
equipment saves you
the hugh cost of monthly
rental charges and gives vou
complete control of vour TV

We have the Best in

CONVERTERS

and
DESCRAMBLERS

Everquest * Panasonic * Jerrold * Zenith * Pioneer
Scientific Atlanta * Oak ¢ Eagle * Hamlin *» Tocom

| 800 624-1150

Satnal Corsaimer
L ahir Asaod uaine

H75 5. 72nd St. * Omaha, NE 68114

CABLE TV

DESCRAMBLERS

Jerrold, Scientific Atlanta, Panasonic
Pioneer Green, FTBA, SA3, Super-Pio

Jerrold Impulse & "_'.L:ru:rm wLefies [Stealth)

Sei. Atlanta inc. B536/«, 8580, nr:}p hield (MBD0)

FAST SHIPMENTS FREE CATALOG
3O DAY MONEY BACK GUARANTEE

1-800-818-9688 s asesr
U.S. Cable TV, Inc., Dept.: KPM0O15

4100 M. Powerline Ad Bidg F-4 Pompa gach FL 3307)

1-800-553-021 9

32-Page Ful-Color Catalog $2.00
Businass Bookiet 52.00
EB-Minute Demonstration Video $10.00
Mastercard or Visa Accepted
*Shown with optional trailer

Wood-Mizer Products, Inc.
8180 West 10th Strest Dept.
Indianapolis, IN 46214-2400

o

S Cawrg., PO Bas

mmmln-ﬂhln-h

TELEPHONE LISTENING DEVICE
| I—\ Super Powerful

Wiy A

Pl POB 3, i, L EIRGD OO0 DR

Warsd mmphoew Corwn Lo m g S i
wE CoSRRCH BFteiE Bty IS B S
l-'.;-\l-' 1 el lewphane b Sty el
i
= s o conwerighor SEmpe mcode s
B Vow iP peaes W Nl W
$19.95.. ..
FM TRANSMITTER
By I o e P ot Eeeuie
Trieamn ol W & e i ey P e L W
o coieng © Trarmesen e b e aa
s aparaty mPm o 51 00 @ U e
INGERS! 5235
imlh'!d nanhgmunds"'
dT s, Refrmds I'I:J_l. il
1|." | Elisisimal

CABLE
DESCRAMBLERS
No 800#

No Cuh:loq
Just low, low prices.

Call the rest
Then call us for the
best price.

305-425-0751

NO FLORIDA SALES!

POPULAR MECHANICS & JANUARY 1595




At Last 8 New Amazingly Simpls
GAS TURBINE

JET ENGINE

.Il i Frmms .‘ﬁ failpw plans,
is 18" BLGT, Wi, LS ibe.
- S| (e B¢ Koo
ltr-ll'hlﬂ Do rman Hvill'll- :lb WP, u-ql Brmlect far
EErias m i nded By i,
Al mrie &labdes. Make sn ¥ malil :-I'Im inthe -ilh mliling

30 day
W,

WIILC fﬂw
-Iﬂnl lﬂ—-ﬂll-u,

.ll.-e:m-hll FEr uss -n‘m-rl rl-th:lt gt
NEWTRONICS B0l of mutariais and photos. Price 81800
. B00-256-2880 SAVEY SEIENTIFIE  mawra sowica, ;.tl‘r ’fm-.

CABLE T.V. EQUIPMENT
10 Years Experience
Zenith, Jemold, w

SMALL COMPANY + BIG DISCOUNTS!

CABLE TV DESCRAMBLERS AND CONVERTERS
Pl Top Rrands Avaslshle

ssarmiors SATISFACTION GUARANTEED!

1-800-775-0844 "™
T.C. ELECTRONICS

(e s gmd (e FiBlar ™ B b Bl o] wictami
by g ' Ui O o Tl ey

Ve

Hnunuur HELICUPTEH

'lﬂH:nlmu

* Coumian cna peson « llﬂl'nrf-hqm
P O G- O SOgEne - e e
Compilsts G-T Construction Plans
Only 524.78
fidd B) pasiv Fovign dudd 1)

Fivgst JWbiad mwioinit & il w1 DIt
L R R o]

d Steam Models

“FASCINATIMG WORKING STEAM MOGELS"

Cegern TLIEE § RANY & Ove T %
o e 1 birw Mares G e ey

e T e L o

Cataing sty 18
'I“L'ITEH'YH.I ':mnnuunft.m: MO Boa E?Ef::lfiﬂ;\.“;ﬂ 04T I . ‘;"
Dupd " Bow 17 Aananara Bay AY
|
: | [ SHOP . TASK
1 L. chme -omu
' FLUSH UP TOIL |
Calsls Desoram The ﬂﬂnfnl! Homa Machine Shop
To Above Floor Drain ﬂ-‘i‘ | ?ﬁwm | d In LISA by Shoptask
mf-um - Anywhere 1:"2‘* :‘r —_— o very I . s b s Cooe
ng Up Floors ¥ ouR APES Put U wath InConsistant oty twet prim
Writs McPherson, Inc., Dept. 16 : | CANPLAYAS  oorartreet s swakng | K gt
| Bex 15133, Tampa, Fiorida 33684 J CLEAR AS Day! 12 o
] UNJAM NOW WITH s Pars
A Video Decoder oS Rty
WOOD HEAT] | s
WOOD FURNACES I HE
HEAT YOUR ENTIRE HOME I Copy any g + 2 Yar Wsrmanty u 18 ke Titee
Calt 1-218-328-8788 or Writs | b
mas 1-800-343-5775 FREE BROCHLNE
Ghlr“ m:!u'rw = DEMAND THE BEST
GRAND RAPIDS, MM 55744 SHOPTABA, P 0. BOX 501 MONTESANG, WA GBS0
SICE 1o

For

PR A - AT AT I P A A W Ll

935 FOR THE LIFE OF YOUR ENGINE

Frea WX Filtars’ brochare for passanger car and light truck fil-
ters. Condaing information on WX oil, air, fuel, and transmis-
sion filers, includng filter wRps, our magnetic in-ine trans-
miession Bier and od fitters for emponied cars. Free Brochure

934 KEEP YOUR HOME EMERGY EFFICIENT

Ff you're thinking about remodeling or adding a rogm in your
home. 2 free brochure calied “Nesd More Space™ ofers tips on
insulating and helping to keep your new Iving space enesgy
efficaent. From Certainteed Corporation. Free Brochure

937 DPPOD LIGHTER COLLECTORS BUIDE

Zippo windproal ghers enjoy 3 widespread and envable reg-
utation & valuable collectibles. The Zippo Lighter Callactars
Gumde is 3 28 page hestoncal reference guice 1o Zippo cok
lectiie hghters since 1932, 11 containg Wlustrations and de-
scripions of popular lighters and lighter saries and expiains
the date code found on the bottom of every Zippo lighter. Free

30 NEW| AUTOMATIC BATTERY MANAGEMENT SYSTEM
Automatic and “hands oM~ oparation describes Walls Maring
Techonlogy's ine of automatic batery sysiems. These units
will replace: manual banery selector switches whenever more
110 one Balery & needad Patentsd sansing system puts bal-
tery in paraliel whanever engine is running and ausomatically
isolates gach batiery when enging is shut down. Perfact for
boats. R\, Commerical Vehickes 4010 400 plus AMPS. Emer-
gency stan feature included Fres Brochure

39 CUB CADET SERIES 2000 TRACTORS

Full-color guioe to America's only complete hng of shaft drive
tewn tractors. Seven models, 125 to 18 HP mailabls with
pither six speed AutoGear™ or Autokydro™ lransmissians
This brochure not ondy details the uregue Cub Cadet construg-
Taen, Operations and aachments, it 280 peovides complets
techmcal specifications. Free Brochure

940 RUBBERMAID
Rubbermaid Commercial Products offers a G-page, 4-color,

franspon, storage, leadng/wanenng products for home, busk
ness ar farm use, Free Brochure

841 1995 POLARIS MAGHUM ATV'S

Introducang the 1595 Polans Magnum d=4 and 2«4—both
have the krgest four-strake angines in the industry. A full
A25¢c¢'s of liguid cookéd four sEnoks povesd. Polarts ndnw has the
most powerful four Stroke around, wah its four vah hisad and
a sophisticated 3mm CV carburetor. The Enging @ unigie
with s oy Sumg Kibncation which provides easier cold Start-
i) And ncreased perinrmance. Wite for mode infprmaton on
Polaris ail terrain vehathes:

$42 LITEMATE - THE DRIGIMAL

VEHICLE-TO-TRAILER WIRING SYSTEM

The Litemate Advantage makes instafation of vehicie-to-trader
wanng wedihes-light. plug in imple and professsonal with no
cutting of wires! All connectors ane Made-in-the U S A Free
Brochure

Popular Mechanics 1/95
Box 1718, Sandusky, Ohio 44871-1718

Plakis sas Rl | récane This [8me chacusd Deiow

WMEmrm“uhuﬂmmmwwm
lectronic gitts. Choose from thousancs of iems in the Radio
Shack catalog. Then. Racw Shack Gitt Express sendce will
, pack, enclose 3 card and send your purchase arywhers
- 3ll for & nomingl charge. You can even call toll-free

5
F4
f=
(ﬂ

, featuring the full range of our patio rogm pod-
wcts. FOUR EﬁSﬂHS SUNRDOMS. Free. Cail 1-800-FOUR
SEASONS (1-B00-368-7732). Fres Cataing

Total money for priced items §

935 538 Zan
Z 938 g = Zaa2 Service Charge § 1.50
L . Total money enclosed §
Total tems requested
Nams [Plexse Print)
Aadress

State

(Piease send chack or money crder made oul

%0 POPULAR MECHANICS. No stamps, please)

Note: Popular Mechanics processes your requests for the above information and forwards these inguiries 1o the

astion makingth afr. Exch compaay mat the materal dircty. Your order will be o 5 way o you witi 50
Tull-ing products brochune eatuning compiets indormation on L o m e

Zip Cooe __

5%



Classified

Dorothy Nolan, Classified Manager

Rates: $12.60 per word. 10 word minimum.

Bold Face Type—$1.00 extra per word. (First word automatically set in Bold Face Type). Gray Background—Additional $54.00 per
advertisement. Centered Headlines (5 words or less)}—$65.00 per line. Our FEBRUARY issue closes on DECEMBER 5TH. (On sale date is
JANUARY 15TH). All advertising is payable in advance by check, money order or credit card. Advertisers wishing to charge their
MastarCard, American Express or Visa accounts, please be sure to include number and expiration date. Send order and remittance
payable to: Popular Mechanics, Classified Advertising, 224 West 57th Street, New York, NY 10018, Be sure to indicate classification under
which advertisement is to appear. For additional advertising information call 1-212-649-3167 or FAX: 1-212-977-5415/1-212-586-5562.

Advertisers using a P.0. Box number must furnish complete name and street address for our records. To avoid delay in the publication
of your advertisement, please send samples and descriptive materials with your request if your advertisement does not state clearly what

is being offered.

We can take your order over the phone, Eur speedy placement of your advertisement
YES! !! contact Dorothy at 1-212-649-3167. Please have credit card information handy. Thank you.

PUBLISHER 'S MART
BOOKS & PUBLICATIONS

HOW TO SAVE Up o 50% Or More On Gasoline & Car
Expenses - §5 95 Posiage Included Mack's Gitts, P .0 Box 2,
Lake Hamilton, AR 71851

“AMNARACHIST COOMBOOK" Avmlabie again' 525, delr-
emed Barmcade Books, Box 1401-K, Secaucus, MJ 07096

“SHARPEMNERS REPORT " Monthly Newsietier Valuabls
Tips—Sources—Buy Sell Used Equipment. Frée Brochuns
Bkog Company, Dept PM1, PO Bax 22187, Minnaapoiis,
MM 55422

FREE BOOKLETS: Lite, Death, Soul, Resurrection, Pollu-
won Cosis, Hell, Jusgmen! Day, Restnution. Bibka
Swundard(PM). P.O. Box 67, Chester Spangs, PA 15425,

WARMANS ANTIQUE GUIDE 1000 Pholographs, 50,000
imms. Most Compate Price Guide Published 51595
Fairfimid Gifts. 43 Wynoover La, Stamford. CT DBS02

LEAAN LUCRATIVE. EXCELLENT TRADE OF SiGN
PAINTING FROM NEW BEST MANUAL EVER! Fres infonma-
tn Write Today' Send SASE. Cook Publishing, Box 7,
Waxshachie, TX T5185

OUTLAWS Sourcebook ol Forbwiden Dewices | Knowl-
wdge Wiile #365-X1, Penfeid, MY 14526-0085

BOOK On Tne Most Witty, Wise, Humornous Quotes For

Occasion, Satsfaction Guarantesd $10.00 M-Kashi,

14103 Paruiand Drive, Rociovilbe, MD 20853 Great GIFT idea
LIMITED Ouanbiy

CALIFORMIA SECURITY GUARDS-An Exciingly Mew En-
tertainmant Magaring $9.95 Jeff Siefanini, P.O. Box TO0SE2,
San Josa, CA 551 70-0562

TELECOMMUMICATIONS Opportunitses for 80's, $5.00 10
AF D'Boan, 4500 Glacier Lane, Plymouth, M 55448

HOW 12 buy 8 good used car Dooi. Details send SASE
PO Box 172, Lemon Grove. CA 91548

CANVAS BAGE AND APROMS, SASE For Free info
CANVAE UNNVERSITY. 10734 Jeferson Swile 216-PM.
Cubar City, CA 90230

“SMALL ENGINE PARTS" cataiog $1.00 Smdh's, S13W
Soring, Weatherford, T 76088

TA580 Catalogs Listed, Descrnbed. Unlimifted Sowrces'
§785 Cmsiogs Boa S2452N, Allanta, Georgia 30314

MREE inlormation. Buy Drug Aad Sewaed Cars, Trucks,
More. Red Falcon, Suite 557-A 3100 Brisrchif Ao NE.,
Allanta, GA 30029

ELECTRONIC CORROSION PROTECTION. Most Afford-
abie And Effective Cormosion Protecton For Your Viehecis
$69.95 Free Information: AUTOPAD, P.O. Box 363, Dedham,
Massachuselts 02027 1-800-RUST-578

FUEL ATOMITER 2000. Famaous. small and doubihng gas
mibeaga lof many. Save gas and sarn money. Costs hess than
§$150.00. Guaraniesed. Free Informalion. BOO-B4T7-17T1. 24he
recorded message. Wyoming Instrumants - & Name To Be
Trusted

PAOTECT your vahicle wilh armazing CP-20020 car wish, A
supor concontrals that clesns salt and grime. Projects
against acid rain, witrs wolet rays, And Corroson with
virtually No walet spoting A two-pack, over 16 washes for
onty §1099. Sand 1o Joa's Car Products, 77 Mekinley Ave
‘Warran, PA 18364

$250 DALY CHROMEPLATIMNG Details. Communications
Engineanng. T6 Boulevard M, Hudson Falls, NY 12838

SERVICE ENGIME LIGHT ON? Sarvice Codéa Retrmal Kit
Access And Define Servoe Codes lor GM, Ford and Chiysher
Vehcles, $20095 plus §4.00 54 Best Enerprses. 1515
Lejeuna Bivd ., Jacksonville, NC 78540 Details 919-154-3787

DON'T LET ATHLETES FEET “KEEP YU DOWN" Natural
Infarmation. No Product To Buy. Send §3.00 2 Kranick, P O
Bax 271, Olyphant, PA 18447

TIPS FOR FINDING THE RIGHT JOB. 55 Glannon's
Sedechons, Box 856 South Orange, NJ 0TOTE

MARKET RISK IS RISING! Racerne Féderal Resarae Min-
wies + Free Aepon explaming the US Federsl Resere
Banking Systern. For frés informabon, call 1-800-804-TEIS
Thosnas Publishing. Box 577130, Chacago, IL B0G5T

EVER WANT TO DO SOMETHING But Dian 1 Quite Know
How? Mow you can do anything! FREE Unique How-To
Books, Calalog Send #10 SASE: BIBCo, 2215 CRS600A.
Castroville, Texas TBODS-1803

ELECTRICAL POWER SECRETS. Phase corverlers, aller-
nate energy, lesla, mone! Free details 1344 Firwood Or

Piftssurgh. PA 15243

SUCCESS WITHOUT COLLEGE. Unsque Chrses nénwslel-
ter Frow msue Autonamy Mailings, Box 1142, New York, NY
10163

LOCHING AT CAMPERS T Confused by the wede vaniety of
avasable modeis? Now ook ' Buying the RV That's Right o
Yous! i MUST reading! Only 55,05 Hansan Publishng, $631
NW 315t Ave . Suite 223, Fi Lauderdale. FL 33309

ELWIS - 1-2-3 Uniold Siory of his Decovery & Shon
Autobuography. James Wood, PO Box 11867, Nashwise. TH
IT222 51495 includes 5H

SAVE HUNDREDS GUARANTEED! How o Troubleshoot
Aspair 20 Mosi Common Home and Applance Problems
Yourseld Send §7.95 FXP. 199 East AlexBell Suite 262,
Caniarville, O 45450

FANTASTIC Gifta For All Decasmons. We Even Personaice

$225 DAILY “CHROME PLATING" Auto Pans, Matorcy-
ches, (ne ve, gasy. (Free) informabon. Chrome Finish,
Box 5748, Deltona, FL 32728

AMATING CAR MOP. Cleans and polishes wihout water!
Datails §1.00 Clay Zachary, 4 Penguin Park. Cortland, New
Work 13045

GOVERMMENT SEIZED Vehcles from $100. Fords Mer-
cadas Corveltes Chevys Surplus. Buyers Guide. (1) 805
BEI-B000 Ext 5-20024

VAPOR CARBURETOR TRIPLES MPG. Fres information
HEA RZEISP Bowling Green, MO 63334-8350

DRAWLG RAID SEITURES: Buy Dirt Cheap! Cars. Trucks,
Boats, Compulers. Seirures, Box 51488-AT, Ontano, CA
a1TEl

[END VEHICLE THEFT 1007 Foolprood anti-thefi devices.
Auto, Truck, Boat. Easy D1Y. Complete Plans, Parts Lists,
Supplmrs Mail 3500 P05 13659 Viclory Bvg Sueln 443
Van Muys. CA 91407

1850 Cwver 20 Cars And Parts. Send $3.25 For Prnted
Catalog PO Box 257, 3638 Grant Ro., Tucson, AT 85712

FREE slaciroplating catalog Kits. Uneverssty Pubns . Box
1071, Prova, UT 84803

SI50 DAILY REBUILDING Adternaiors-Starters. Detaiis
Machanical Enginesning, 76 Boulevard K, Hudson Faiis, NY
12636

VEHICLES Under 52007 Cars Auctionsd By DEA, FBI
Natonwige Trucks, Boals, Motorhomes, Computers, And

ELECTRIC VEHICLES
1-B00-KAYLOR-K. COMPONENTS, PUBLICATIONS. IN-

STRUCTIONS, VIDEOS. (KITBOOK £22.95) KAYLORNIT,
POB1550PM, BOULDER CREEK. CALIFORNIA 95008-1550

ALTO SUPPLIES & EQLAPMENT

ALTERMATOR Gensrator Rabuilding Book Details: HY
Tec gues, T505 Bar . Las Viegas, NV 89128

GO-KARTS, MOTORCYCLES, &
MOTORSCOOTERS

GO WAATS, Mindbikes & ATV's. Assembled, Kis. Pars,
Engeines. Descount Prices. Large Salection. 88 Page Catalog
$3.00. 16-357-5589. Kart World, Dept. ., 1488 Mentor Ave
Painesvile, Onio 48077

AMAZIMNG Bulld Your Own Go-Carl. E-I Plans. §35.00

Canadian. Info §200. Snarp Enterprises. P.O. Bon #62
Watfora, Ontaro, Canada NOM 250

CONVERTING BUSES TO
MOTOR HOMES

FREE INFORMATION - Bill Lowman. 306M Riverbay,
Tampa. FL 33619 1-000-621-5325

BUILDFLY Your own BACKPACK POWERED PARA-
CHUTE for funiprofl Takes of from level ground unassist-
wd Sate, Simpla, ingspansve. Detailed Dok with sources
Now only $1985 EASYUP. B17-M Anderson, Talent. OR
BT540




AVIATION, HANG GLIDING
{Continued trom

SPORTPLANE Rescurce Guide! The ultimate “How-To"
CONSUIME Juste bo owar 500 spart sircralt kits, evaluated and
writien by USAviaior magazine test-pilots. Cwver 500 pages
wilh lustration piolos Covanng ks, supplies and serices,
53095 1-800-356-TT67 (VeaMC Only). USAviaior, POB
8131, Winter Haven. FL 138838131

BOOMERANGS ... HIGH-TECH DESIGNSI incredible
Asturns Amazing Fun. FREE CATALOGS. Boomaranghdan,
TB0E-1 N 3rd, Monroe, LA 712014222

HOMEBLILT AMCRAFT — ILLUSTRATED SOURCE-
BOOK: 200 pages. Kits and Pians for Every Type Adrcratt plus
ﬂlmmmmwpplnmm S12.85 plus $4.50 5H

to. AEROCRAFTER, 340 Adarms #G(9) Banicia. CA 84510,
r?u?] TAT-1500 B4 FET VisaMC

{CABLE TV) De-scrambling Turn-On Chips! (Videos], Easy
Ta install In Your Corverigr! NEW, No Sokdaring Inscior
Kith In Stock Mow All Magor Brands. Money Back Guaraniseg,
Call Tha Prolessionals (1-800-800-8532). TAZ Elecironics

CABLESATELLITE DESCRAMBLERS for all systems
puaranisad! Send BSASE for information.  Mystical
Electronica. P.O. Box 481 Cooper Siation, Mew Yaork, NY
10278

“CABLE T.V. CONVERTERS™ Jarrgid®, Zanith, Pioness,
Dak, Scientfic Atlanta, And Many More. 12 Years Expari
#nce gives Us The ADVANTAGE VISAMC, AMEX, COD
Advantage Electronics. Inc  1-800-982-3818, 1128
Riversood Dr,, Burnawile, MN 55337

CABLE Test Aids, Cubes, AFT1's and Traps. Jerroig,
Pionser, Sigma Boxes. 1-800-871-1110

HOVERCRAAFT Plans, Wita Informabon $800 (Refund-
abie). SevTec, Box B46, Monroe, WA 98272

HOVERCRAFT Pans Publications Catalog. $2.00 LAM .
Box ITESS, Lansing, M 48509, BOD-213-2088

CBS, RADIO & HAM EQLEPMENT

SECRET Scanner Frequencses! Faderal Agencies. Surwl
lance, Podice, More! Free Catalog! CRB, Box 58, Commach,
NY 11725

POLICE-FIRE SCANNERS. CB's. MARINE IWAY. AN-
TENMAS. PR, BOX 18224P8l, DENVER, CO 809

CB MODIFICATIONS! Frequancies, sliders, FM, amplifi-
&rs. Dooks, kits, repairs, high-parformance ScCessoriss
Catalog $3. CBCL Box 31500M, Phosniz, AZ B5046

ELECTRONCS

SURVEILLANCE COUNTERSPY, PROTECTION! Guar
anteed Lowest Pricea! Catalogs $500 Prowctor, Bos
520284-M, Salt Leks City, UT B4152 (801) 487-3823

SURVEILLANCE - COUNTERSURVEILLANCE - WE
HAVE EVERYTHING! Catalogs 3500 PEP, Box S30024-M,
Rorerass, GA 30063

“BULLET" BUSTER. Elecironically shimld your cable box.
§19.85 + 53 SAH VISAMC. Electroman, [504) 482-3017

SECRET CABLE DESCRAMBLING PLANS fhat cost UN-
mmmwnlmnﬁlﬂmmnm
FL 349920359

EMGINES - Briggs, Hohler, (ihers - HUGE DISCOUNTS!
Catalog $2. Engine Mart, 2842 Newfound, Merritt isiand, FL

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DMRECT.
Guaraniesd. Catalog 52 00 (Refundabie). Camelol, Dept 44,
Box 65, Bristol, Wisconain 53104

MACHINERTY, TOOLS & SUPPLIES

GUNSMITH'S! Up-Date Your Shop. Complets Frese Cats-
oy Blus Ridge, Box 538-V, Hurricana, WV 25528-0536
[304) 562-3538.

FOUNDRY SETS Supplies, Brochure $1.00. Pyramid
Products, 85357 American Canal Rd., Miland, CA 92257
(610} 354-4265,

LATHES - INDUSTRIAL'HOBBY FROM 5390.00, MET-
ALS, SUPPLIES. CATALDG 52.00. CAMPBELL TOOLS
CO., 3100-0 SELMA RD. SPRINGFIELD, OHID 45508
1-513-322-8562.

DEALERS OMLY: Teat chips at below whosesale prices!
Scientific Atlanta quick boards Jerrold compatible lor all
madels. Pionaer, including 6300, Zenith, Tocom. Direct from
masier files available. Wa also have descramblers, priced 1o
move. Visa, Mastercard, C.0.0. 1-800-618-7480,

CABLE TV DESCRAMBLERS/CONVERTERS. Jerrolds,
Scantific Atlantas, Ponssrs, More! OUARANTEED TO
WORK DR MOMEY-BACK! ALLSTAR B00-TE2-7214

CABLE TV CONVEATERS, DESCRAMBLERS. Scientilic
Allanta, Zenith, Jerrold, Pioneer, Oak, Replacemment For
Most Modsis. Cuality, Price & Service. VisaMC - dealer
Inquines invited. EAGLE Electronkcs, Ing. 1-800-258-1187,
1301 Railnead Bivd., Naplsa, FL 33963

DESCRAMEBLE Cable Add Sample Circuit To Radio Shack
AF Modulator, instructions $1000. Telcom, Box EI2-M1,
Brusly, LA 70719

DIGIT AL VIDED STABILITER remaoves all viceo thos copy
guad protections. §28.85 A-Plus BOD-BTT-T58T

MIGHT VISI0ON EQUNPMENT You Can Aford. Call Righe
Now For Fres Catalog HITEK (B00) 54-NIGHT.

BUGGEDT PHONETAPPEDT Free Catalog Counter-Sur-
vinllance equipment 18ils you Fasl? 1-800-T312-5000
COMPUTERS & SOFTWARE

DES: File Security Softwars ASE, PO
Plantywood, MT 58254
FREE CATALOG-ON-DISKII |BM-compatibée sharmwans,
FuUM Technologies, 1-800-T56-88100

SAVE 58 CompuiersPerpharals. Sand 35 00 CompuSott,
P.O. Box 123, Council BluMs, kowa 51502

SATELLITE - TV

FREE Catalog - Lowas? prices word wide. SKYVIESION,
1022 Fronber. Fergus Falls, MM 58537 1-800-334-8455

SUPER LOW PRICES. FREE U.5-INTERMATIONAL
CATALOG. SATMAN BOC-4T2-8526,

FREE DETAILS! Sateliite systems, upgrades, program-
mang ORBITEK. Box 264-M1, Bohermia, New York 11718
0254 1-BO0-B85-4T20. 1-516-580-1202

GET Sound For VIDEOCYPHERAI Ang Plus. Mo codes
npaced $19.55 Massirian, Box 382M, Rio Linda, CA 85673

Box 86,

CABLE DESCRAMBLERS! Builo your cwn Descrambler
for LESS ihan $1200 in SEVEN EASY STEPSI RADIO
SHACK Pans List and FREE Descramibiling Methods that
COST MOTHING To Try. Included Send $10.00 1o
INFORMATION FACTORY, P.O. Box 888, Ssabrook, Texas
TT586. For CO.0% 1-T13-822-3512 Any Teme!

CABLE TV CONVERTERS & ACCESSORIES Whnolaalers
Walcomal 30 Day Monsyback Guarantes! Fres Catalog!
PERFORMANCE ELECTROMICS, INC. 1-800-815-1512.

CAMPERS & TRALERS—KITS, PLANS

CAMPERS - TRAVEL TRAILERS: Plans®its Catalog $1.
Glen-L, 9152 Rossecrans, Box 1804'RVS Balifiowsr, CTA
SO0T0E-2138

#" METAL Cutting Lathe §126.15. Taig. 12419 Nightingale,
Chandler, AZ 85248

LUMBERJACK chasn saw sawmils - power-lesd Bro-
chure §2.00. Brown Engineering. Box 40. West Poant. CA

SOLAR & ALTERNATE ENERGY

SOLAR ELECTRICITY. LOWEST PRICES!Y 51 AMPS
§180.00. FREE INFO 1-800-842-5678 COLLECT 619-581-
6440, HRS. SOLARECTS.COM FAX 619-581-5840, SEI,
4907 MORENA BLVD. #305. SAN NEGO, CA 82117,

HEW! BUILD AMATING LIOUID PISTOM ENGIME from
pipa fiitings. Easy plans, Free information. ABCO, Box 306-
M1, Seminary, MS 30479

FREE ENERQY! Fusl-less molors and generalors HER,
ZREPM, Bowking Grean, MO 81334-8050

SOLAR HEATERS for poois #nd spas. Build yoursell 30
page booklet of plans, supplies and technical data Sand
5955 1o DGB Associsles 2518 Southmone, Pesacena
Texas TTS0C

HEATING, FUEL SAVERS

HEAT With Fual? Miltions OFf B.T L. Saved! How 7 58 5510
W Allen, 10152 Pollard Creek Rd, Machanicaville, VA 23111

INFER-RED Podable Propane Heaters 12,000 BTU $50
24,000 BTU §124 95 Nick Pignzick Enierprises, 1-800-343-
P026

172 TRAILER PLANS Molorcychs, Utility Car, Construc-
tan—Sirong. Streamiined, Easily Buill. Catalog 5400, (Re-
fundable). Tag-Along. Box 15107, Sakem, OR 87309

WOOD, WOODWORKING

GIUIN CABINETS. Build yoursef! 40 page illustrated book.
£7.95 to: Mail Orgier Mall, Box 141, Fall River, Wi 530932

BOATS, OUTBOARDS, TRALERS, &
KITS

BOAT PLANS - PATTERNS - KITS - Over 240 Cances -
Kayaks - Hydroplanes - FUNDboats - Powerboats - Sailboats.
Cuick/simple Stichangiue. Save! 168-page DESIGN BOOK -
$5.00 [Sent Airmail). Includes Free ~Boalbuilding Supplies™
calaing “Epony Manual” $2. GLEN-L, #152 Rosacrans, Box
1B0APME, Belffiower. CA 907082138, 310830-8258.

FREE Catalog - Mobody Beats Cur Prices! Satsilite
Express 1-800-552-3858

CABLE TV EQLAPMENT

CABLE Test Chips. Puts cable box ino full service mode!
£20.85 1o $50.05. 1-800-452- 1080, (310) 020841

REVOLUTIOMARY Technology: Universal Box Waorks On
Jerrold-Pionesr Sysiems, 1-B00-ETE-6342

CABLE TV CONVERTERSDESCRAMBLERS. 7 year
warranties on Jerrold, Zenith, Tocom, Sciantific Allarta. We
service most converiens. Money back guaranies NATIOMAL
CABLE SERFVICES (219) 5354128

CABLE TV DESCRAMBLERS, COMYERTERS, COM-
BO'S, DEALERS DESCOUNT CALL MOW WE'LL BEAT THE
COMPETITION - UNIVERSAL SALES - BO0-B47-2371

CABLE CONVERTERS, ACCESSORIES BELOW
WHOLEBALE! immadiate delrvery from gant siock! COD

BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG-
EST SELECTION - 870" - Powarboats - Sadlboats - Trima-
rans - Dsnghies - Houssboats - Hydroplanes - Tunnethulls -
Duckboats - Cances Strippers - Kayaks - Dones - DISCOVER
o dryrol epoxy boatbudlding - HUGE ILLUSTRATED CATA-
LOG $3.00 (Airmail §5.00), Book ~Amateur Boatbuildeng ',
800 Free Epowy/FiberglasaSuppiies Catalog
CLARKCRAFT, 16-6 Aqualana, Tonawanda, NY 14150

MERCURY - FORCE - EVINRUDE—NEW 1983 Bargains
All Sizes . 5200 handling . . . Scoft McCulloch parts
Electra Marine. 510 Mermck Aoad, Lynbrook, New York

11563 INFATABLES.

PUTT-PUTT GOLF

INDOOROUTDOOR FUN! Porlable 18-hole  puti-put!
coursa, Easy lo make, carry and shone. Kids, partes, offica,
anywhare! Order loday! $5.00SASE lor plans. 5 & S
Publishang, 2763 West Ave L, Depl 237-B, Lancaster. CA

WISHING WELLS & Much more. E-Z Plans-Biueprints
$4.05 US Postage Inciuded. Austing, 5630 Marble Divwe, New
Port Richey, Flarida 34852

PLANS, BLUEPRINTS, PROJECTS

UNIQUE Shop Helper! Easily Built. Plans $10.00. Wagner
Studsos. 815 West 110h Avenus, Chico. CA 95926

UNIQUE BIRD FEEDER, noids 7 cu. M. wisible supply
squirrel delerrent, for prints send 15 to AL Designs. PO
Bon 324, Bioomingion, IN 47402

MOTOR GENERATOR— Gasohne for under §100 00, Fun,
Semple, Easy - Plans $12.95 Sparcy, 13164 Memoral Drve
#124, Houston, TX 77079,

UMIOUE folding portable 4«8 SHACK PLANS. Green-
houss, siorage, ice fishing $500 PROFILE 1, Box 1918
Moose Jaw, Sask , Canada S8+ TG

LIGUID OXYGEN SCUBA SYSTEM. Simpie Design Made
From Common Hasoware Plans $500 Aesander, Bos
16882, Baton Rouwle, LA TOB33

EMERGENCY WATERY Build & umigue aMErgency wabs
shofage syslem Wate', sulomalically replenshed daily
Plans and ingtrsctions 52955 ECS. Box 1152 Drapaer, UT
B4020-1152




FLAT ROOFS - SAVE T, Sol any problem. Amy sue
rmod, Revolutionary reintorced scrylic Sysiem. Easy, sale,
foolprood. Proven 25 years. We manulacture. consull, in-
struct Froe ndormation: PML Roolage. P.O. Box MTB4.
Lehigh Walley, PA 18002-0TB4,

PLASTICS

CASTOLITE Liguid Plastics. Crystal ciear. colors Foe
casting embedding, coating, Mbenglassng repairing and
mepraducing with our Mobd Makng supples Catalog 53 00
refundatie CASTOLITE, B5A PM. 4015 Dean, Wondstock, iL
6009

RUBBER, plashc compounas, techniguas, sources. Free
sntgemation: Casicrafier, Box 16588 (A1) Memphis, TN
81660506

1-800-NEW-FOAM, Aapaer Speaker Foam Aol DLY. Kits
Or We Do Tha Work 1-800-830- 3026 VERA. MC.

MALGC TRIOCS, JOKES,
VENTRLOOQOLESM

VENTRILOOWIST  Supplies, Instruchion.  infarmaton
FREE! Durmmy Catalog 32 00. Maher, Box 420-PM, Liftiedon,
Colorado B0ED.

LOCKEMITHING, Unversal School of Master, Correspon-
dence and Shop Tradmng. Box 214652PM. Bacramanto, A
B

LEARN to linish drywall protessionally. big profis. $3.00
HAMCO, POB 653, Glensige. PA 19038

FREE! World's Leadsng Movelly Catalog. 1600 Jokes.
Tricks, Science, Spors, Hobwes Johnson-Smith, F01,
Brandentan, FL 34206-5500

PROFESSIONAL MAGIC! Huge Catalog. over 1 000 Tncks
mnd Books. $4 50. Hank Lea's Magec Factony, Dept PM1, 125
Lincoin Street, Boston, Massachusetts 02711,

HOBBIES & COLLECTIONS

PMBALL Machines — Books, Parts, Supplies. Catalog
§1.00. Marco, 2401-Pid Sunset. Waest Columbia, 5C 20169
477

MICKEY Mantle Sz 1o $30.000.00 weam the secrits of
iveegting. 5200 LSASE HAMOCO, Box 653, Glenside. PA
18038

FREE Intormabon Complate Hardwood Filoor Retanish
Kig, 823800 ¥YU-DO Kis. TES2 Sawmdl #3098, Dublin, OH
4307

HOME THEATER MADE EASY. Video £18.05 1-800-335-
9183 MCVISA Accepled Call Mow

ATTENTHON Woodsiove Fireplace Lisers, Kingling Wood
Gelore Bu g Your SPLUTTER For Less Than $20.00 Unique,
Prowar. SASE §1.00 For information To. Robiber, Dept. P
Box G088, Wailingford, CT DB4S2

ELECTROPLATING Temibook MetaicsMonmetallics
§14.85 Detais Free Tropsc. Paim Bay, FL 329056-0095

LEARMN Aodern Arcwhesd Making VHS 32858 3H
$15) Commons, Box 5012-M, Centrad Paint, DR 87502

BELT BUCKLES for coins. stones, pevesiry mauntings. cul
stones, choch works. Wholesale catalog $1.00. Elouite. Box
T2 Wheatland, Wyamang 82201

AUTOMATION. Measurs, moniod. conthal, squipment,
syslems. proopdies! Fax: B06-TE2-9585

HOUSE in troubke? Home Rapair Guide can halp. Instrug-
lugns, disgrams. 51695, 5200 shipping and handling Janet
Stowart, 351 Pleasant Streed, Depl 207, Nonhampton, MA
0ED Guaraniood

FURNACES: Wholesale' Spacifcations 51.00. “Heating
Wideo S48 80 Worle's, 684 2nd, Plaimeell Wil 48080-5301

HOW-TO EDUCATIONAL VIDEOS. Catalog 52.00 NAE,
Box 657, Temple Hills, MD 207T5T-857.

ENVIRONMENTAL testing products. Froe hst 315-386-
3579 Bon 147, Canton, New York 13617

BAVE On Househedd Repairs! Over 3000 Tips. 400 pages
$10 95 or Reguest Free Caialog Hamgan House, Dept 101,
1609 Scretter Ave. 51 Paul. MN 55116

HMIGH EFFICEENCY QAS FURMACES $595 00 WHOLE-
SALE Heating Catalog §1.75. Sep By Step Installaton Video
$1595 1-800-365-0G69

REFAMGERATION MAINTENANCE KIT. BAVE §58 ENER-
G, THE ENVIRONRIENT. 1n¢lucus Pans & Guices Mesded
Te Eubana Lite ol Peirigaiaior. Send 42805 + 5305 5,
Chae k- AMCTeyocanr WMAMGCO  Bod 2831 Bmgharmicn, NY
12007

ELECTRIC 3-Way Sm'l:h-mg Maoe Eamy. Instractions And
Diagrams. Other Tips. 8300 LSASE CM Enlerprises, R 2
Box 81, Baipre, Ohio 45714

ARTS, CRAFTS, SUPPLIES

“GETTIMNG Started in Sianed Glass ~ 51.00. Whittemare
Bax 2065T, Hanower, Mass. 02338

ANTIOLES, RELICS, ETC.

FREE List 1o Senous Collectors. 300,000 indian Artifacts,
Spears. Pots. 50,000 Minerats And Fossils. Caddo Tradeng,
Box 668, Murlieesboro, Arkansss T1358

STAMP COLLECTING
FREE Giant Bargain Stamp Catalog, Full Of Al The Latest

ELECTROMICS MADE EASY | - Learn alectronics! Learn
how all computers work! impress your Trends! Just mail
5500 check or money ander 1o LML Emterprises. PO Box
560574, Rockiedge FL 17955-0574 Paysbie 1o L M. Lows

INVESTIGATION CAREER. Quick homa sludy. Become a
professional (B00) 2T2-6680

“¥OU CAN FIX YOUR MICROWAVE OVEN! Flus, “VCR
Know-How | instruchional Videolapss. FREE Brochure, Call
MSCROTECH 1-800- TO0-LFIX.

NOMRESIDENT UMIVERSITY DEGREES. Bachslor s, Mas-
1er's, Doctorales. Accredited. inexpensive. tast. Creda fior lite
expiimnce. FREE BROCHURE. Baars Guide-CAB, PO Box
B26PM, Benscia, CA B4510 (BOO) B35-8535

ARE you OF is SOMBsNe you KNow considerng & high-lech
career? The Junior Engoesering Technical Socaty, Inc.
ofiers 3 sef-assessment package that will help you debgr
mine whathes you are mady bo entar 2 ColBge engenedring or
echnobogy program: You mgy punchass (he NEAS « pack-
age for 31725 directly From JETS. inc., 1420 King Stres
Suite 405, Mewandna, VA 221 14-2794. For mane inlormabion,
contact JETS a1 (703) 548-5387

HELP APPLIANCES LAST LOMNGER. §3.00 o, G Judy.
P.O. Box 1008, Cheserand, Ohio 440261008

Otterings On Worldweoe Stamps, ACCRSSO e ANa Swpples,
Baseball Cards, Posicards And Banknoles. Plus You'll Re-
cerv Siamps On Approvad. Buy Only Winat You Like, Fleturn
Balance Sabsfaction OGuarantesd Jamesiown Stamp
Company, inc.. Depl. E15PM, Jamestown, NY 14701-001%

FREE M LS Commemoratives Set 830-633 ND AP-
PROVALS. Gio Box 471, W v, N OB084-D4E3

AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY
FOR YOU. YOU CAN CALL DR FAX IN YOUR ADVERTISE-
MENT AT AMY TIME. ALL WE NEED I5 A CREDNT CARD TO
CHARGE IT TO. ASK FOR DOROTHY MOLAN. (212) 649
ET, FAX: (213} 977-5415.

SCHOOLS

1,000 STAMPS. 5295 Guamntesd Worth Cher 830 at
Imernational Catalog Prces’ Al-ditigrent. 55 Countrigs!
Mongy Back Other stamps 10 buy o retunn. Kenmone, OF-
068, Midord, NH 03065

FREE sample plus catalog. JéMeres, 3460 Middiabei.
Wes! Bloomfipld, M 48323

S0 DIFFERENT Did U 5. betwadan 1881 ana 1930 - §1.00. Eo
RAoush. Box 3734, Mansdield, Ohe 44907

HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. EST. 1897. CALL 1-800-
228-5500 O WRITE AMERICAN SCHOOL, DEPT. #345, 850
E. 58TH 5T, CHICAGO, IL 60837

§780 WEEKLY a1 home. Exciing Detaie $1.00. BCS, P.O
Bon 109-PM, Middisbourne, WY 26140

OLD U5 stemps on approval. Sherman, Box 15355E.
Philaselphia, PA 18111

300 Breathtakng Stamps §1.00 Pius lantasiic approvals!t
NecTrends MASS Box S382F, Toronto, Canada M4Y 2NG

W oD Mint U5 Commemombhms. 252! Approwals
Giobal. Box 7429-P11, Olpmpia, WA 88507

1000, 514.91. Maballe King, 330 Alexander, Kamloops. BC,
Canada V28 3R

RE-UPHOLSTERING VIDEO TAPES

LEARN 15 re-uphoisier! with videca Tomien, P.O. Box
BaM, My, MDY 21108 (410) B56-4225.

ASSEMBLE EASY PRODUCTS at home! Excellent pay'
Program Guarsnieed! 1-800-377-6000 7035
HELP WANTED

ASSEMBLE Essy Products Al Home Top Pay! Program
Guaranteed! |-800-377-6000 Ext 7030

HOME Typista, PC users needed. 335,000 potentiad, De-
fimils. Cadl {1) BO5-262-8000 Ex1 B=20024.

EASY Work! Excalient Pay! Assemble Products A2 Home
Tl Fros 1-800-467-5568 Exi. 5038,

33584 Weakly Assembling Dur Products Al Home. Tall
Froe 1-{B00} 333-3284

NEW PRODUCTS

ACCORDIOM Top Brands, Cordowon. Buy Direct Treman.
dous Discounts. Trades accepted. Free brochure PM,
Accordion-O-Rama, inc., 30T Tth Ave , New York, NY 10001,
Prapnes 21 2-675-9069

ACCORDIONS, COMNCEATINAS, Button boxes, new.
usad, repairs, irades, credi? cards Castiglione, Box 405,
Warnen, Ml 48090, Catalogs 313-T55-6050—800-325- 1832

GEMERATOR FLASHLIGHT, USES NO BATTERIES; 5" = 2"
Squeers lever 10 ligni. 5385 Foster Gifts, 537 Rogers
Avenisd, #], Birookipn, Mew York 11225

FINGERMAILS DIRTY - Urique Patenied Nadbrush Guar-
arteed To Clean Greme From Unoer Fungernails Quscily &
Easdly 3385 ~ §1.50 5H Michasl Uimann, 3721 Torlosa
Avanue, Riowland Haights, CA G1748

CLOCK WORKS, soadsng supqlios. rockhound supplieg.
it buckies, cul stones Wholesale catalog 51000 Eloxite,
Box T25 Wheatiand, Wyoming 82201

‘SAVE OM FRAMING'I Protessional, precut to size Leam
now. 5500 PO Box 1366, Mentar, Ohio 44081

MODELS, MODELS SUPPLIES
STEAM ENGINE KITS power models Al Snvings 1o you'®

Send 52 00 for catalog. PM Ressarch [ne. Dept. 7, 4150 Niles
Hitl Road, Walklseilla, NY 14895

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

FAEE Cataleg - Homer's Discount Kies §19-722-5874 -
AT Mewport Avenue, Dcean Baach. CA 82107

COMNTESTS

WIN Lusury Penthouss, Marina Del Rey, CA §T25000
valug Conteat of skl imeied 10 4000 3250 entrance fea, call
for applcaton (dua 1498 519 S62-5639

EDUCATION & INSTRUCTIONS

CALL: Apis 2. Abide: Johnid John 15 1708 Fredricksburg
Ave.. Laksland, FL 30800-2561

ELECTRICITY Eleclronscs trasning seves used by US
miitary. 24 volumes, othar Couwrses available Frea info
Federal Technical Publishers, Box 1218 M, Glen Laka, MM
E534S

LEARN LANDSCAPMG at home Free brochuare Call
1-BO0-3M6-8221 of write Litotime Canser Schools, Dept.
P05, 101 Harrison Sinbet, Archbald, PA 18400

FREE VIDEQ Emternal BABS MSMBA, PhDVLAW-AC-
credited. Firdneial sid, (A00) 431-3775 La Sale Lnivariity,
Dept #7765, Mandevile, LA TOATO-4000

PARALEGAL GRADED CURRICULUM. APPROVED
home study, Affordable 100 years sxparience. Fres calalog
PO0-EME-3028. BLACKSTONE SCHOOL OF LAW, F.O. Box
871449, Dept PM, Dallas TX 75287

TERMPAPER assstance 158378 papers aviclabue' J06-
paga catalog—rush 52.00 Aesearch, 171357 Wahao #2050
Los Anosdes 80025 Todres Hottine: B00-351-0022 lor 310

FOR INVENTORS

PATENT AMD DEVELOP Your invantion Rogistersd Pal-
enl Agani and Liconged Professional Engineer. Send for
FREE PATENT INFORMATION Every inventor Showld Have
Aichard L. Milker, 12 Parksioe Drive, Suite-M, Dix Hills, NY
TITAE-4BTD 1516) 4904343

WORK DIRECTLY WITH
REGISTERED PATENT ATTORMEY
AND GRADUATE ENGINEER
WITH thely-si yoars comisnid engrearng and paieni
miperance. U5 and imemational patend appecations. PATENT
and DEVELOP your coa with the eupersnce o an expart, Call
o weitg lor fres CONFIDENTIAL MSCLOSURE, RECORD OF

© PATENT OFFICE—TOLL FREE FROM WS AND CAMADA

Proore BO0-M67-TTT4: FAX BOD-367- 7773 of weile: MICHAEL L
KROLL Fegabered Paterd Allornay. LS Pallend regestrahon
#36.755 1TY Colawd Lane, Syoscel, Mew vork 11780
Curso LISA (5161 36T ETTT - FAX: 1518+ SI-2T87



FOR NVENTORS
from
PATENT IT ECOMOMICALLY! Free details Licenssd
ssnca 1958 Raner Associales, 2008 Fondulac, Richmand, VA
23020

INVENTORS! Can you patanl and profit Irom your dea?
Call AMERICAN INVENTORS CORP. lor fres inlormation
Senving Invenions since 1975, 1-800-135-5656

IMVENTORS: Il you have an invention lor sake or keenss,
write for (res bookist explaining how we can help you
Kessier Sales Corp., C-5-F1-5, Fremonl Ohio 43420

HONGKOMG tactiony needs several new products for their
Can produce axtiusively. Hongkong Plastic Metal Products
Campany,. Bax 69827, Kwuntong, Honghong.

QUEENSBURY Gifts Seoka Uiniqua Products Ready For
Déstribution. 412-622-8967.

$400 DALY “TINTING AUTOMOBILE WINDOWS™.
FREE Informabon] Mobile-Tint, 324 Masn, Hampion, CT
DE2aT

TIRED OF JOB INSECURITY? Take coniral of your luture
Frea catalog. |5 Monigomary, 640 Gregory Manor Dr-A,
Smyma, GA J00E2-4436

MHOATHERN IDAHD, 510-20 ACRES. Boautiful Mortheast
Forest and Laks Couniry. Hunting, Fishing, Fecrsation,
Aetiremant. FREE Brochure WATIOMAL ASSOCIATED

T111-ME Sharman, Coeur d'Mlsna, daho
B3814, [208) BE4-2161.

_INVENTORS: Utilize The Logical Process ™ o PROTEC-
TOM And Potendial PROFITS. FREE ADVICE, Your Fir Step
i IMportanl. Wa Have & Ditabase OF 7+ Millson Companies
Ta CREATE OPPORTUNITIES FOR OUR CLIENTS. APSI
washingion. DC BO0-458-0352

GOVERMMENT HOMES from §1 (U repair] Delinguent tax
proparty. Repossessions. Your area (1) BOS-862-B000 Ext
GH-20024 for current repo list

FLORIDA. Dream Homes. Statewscs Home information,
Box 2188, Boca Raton, FL 33427-2189

STOP PAYING FOR UNMARKETABLE DESIGN PAT-
ENTS| PATENTals INCORPORATED: SEARCHES, 08-
TAMS UTILITY PATENTS, MARKETS AND LICEMSES IN-
VENTIONS FOR A PERCENTAGE. B00/261-T487

PATENT, Markat, Your Invenisons Lates: Methods, Forma,
Imusirstions 525 MO, Creatve Ressarch, Box 103, Su
Awsgusting, FL 32085

REGISTERED PATENT ATTORMEY. DA Keftlestrings.
Free inlormation. 1-800-966-T57T

BORSARI & ASSOCIATES provides PROFESSIONAL patl-
eni searches & applicabons. Regisiered patent attomay
guaranisss COMFIDENTIALITY and SUPERIOR SERVICE.
Located naxt to Patent Office. Call BO0-225-2482 lor frea
information packet

INVENT SOMETHINGT ESl inc. links unconnected indi-
widuals with decison-makers Free brochure supplied.
1-800-547-THES.

ACCUSEARCH Speciabizes n Thorough, Prompt, Inex-
pensive Palen! Searches 1-800-999-5438

FREE INVENTION PACKAGE Davison & Associates offers
customared Developmaent. Patenting, and Liconsing. Froven
Resulls: 1-800-677-8382
B

FREE imenton Developmant Cassstie 5500 S&H-
KIMTEK, P.O.B. 126, Orieans. Vermont 05850

CALIFORMIA Land. 550 Down. 550 Monthly. PM, Box
35291, Los Angailes, B0035

GOVERNMENT LANDS
GOVERNMENT land now awailable for claim, Up to 180

scres/parson. Frea recorded message: (TOT) 4481887
(4KZH)

11,407 Products. Factory Direcl. TANWAN, HKONG, PHIL-
IPPINES! 500% Savings . .. Ecko-AS. Shalimar, FL 32578
oris.

FURMACES Janirol™ B0P-80% Efficiency’s 50,000
1500000 BTU s $432 00585500 FOB includes 5-Year All-
parts 25-ymar haal sxchanger, Manutactumer's Warranty
HMatural-LP Gas 1-816-383-8350

BELTS, Buckies, Ha! Tacs, Jewsiry, Mors. Complels line
fast sellers. Big Profits. dealer sal up. Color
catalog $1.00 Anchor, Bax 3958-PMA, North Provsdanca, RI
oz

FREE 98 PAGE BOOK! Descover AmarngPowarful Sys-

ism Halping You Achsese Financial Fresdom| Everything

! Sand First Class Stamp For Introduciory Card:
FASMPM1, POB 20007, Lenigh Valley, PA 18002-0007

TREE-SHRAUB SEEDLINGS. Wholssale Baauidy, Make
Money. Fres Color Catalog. Caring Nurseries, Box S3PM,
Indiana, PA 15701

28,307 IN BACKYARD! Growing new spacialty planis
Frea bookiel Growers, Box 1058-PM. Ballingham, WA
98227-1058

TURN 525 mio $50,000 SASE To: BF.V.C., 3809 Amands
Ay, #714-PM. W, Covina, CA 81792

BUSINESS Cards—Raised Latters Minimum 1000. Specify
Bliack Ink $34.00, Blue 538,00 Includes S&H. Send Sample or
Shatch. Consultants, POB 3422, Tequesta, FL 3460

LET the governmant finance your small business. Grants/
isina 1o 850000000, Free recorded message: (707 445-

BEOO. (KZ3)
“MANUFACTURE GIANT PROJECTION TVa"—Huge
profitst!! Simple!!l “Sony quality”1" Catalog §1.00, POLE

VISIOM, 187-PM Cypiess. Thioog. PA 185121429

500,00 FROM ONE SACK CEMENT! Picture Prool $1.001
BRINCO, Box 4010632-K, Hesparia, CA B2340

PLASTERCRAFT . Profable Home Business 3000
Muolds Avaslable. Detmis. Lynnetie. B251C Mantpark, Manior,
Dhic 44060

$40,000 OM '3 ACRE| New Hydroponics - inxpensive,
plaasant. practicall Free information. Robén's, Box 681804,
Franklin, TH J7068-1804

RUBBER STAMPS
PURCHASE rubber stamps gquickiy'economically by
phone of fax. Fres Details. Steliar Rubber Stamps. Inc..
1-800-261-TBBE.

PRINTING PRESSES, RUBBER STAMP
OUTHTS

WHOLESALE BARGAINS. Fresbios, Graaways by mail
‘Write: Wholesale. Box 51488-A. Ontario, CA M TE1

Spacity 52 00 Retundable. Barco. Box 1011P, Bensonville,
60106

HYDRAULIC JACK REPAIR MANUAL CATALOG
1000, HYDRAULIC PARTS SUPPLY, BOX 4157,
BROWNSYILLE, TEXAS TRE20-4157

TYPE for pnnhing and stamps. Catalog §2.00 deductibla.
Cluaker City Type, D 3, Box 134, Honeybrook, PA 19344

PATENT SEARCHES, WO REPORT 5198
UTILITY PATENT APPLICATION 51750
INFOTECH Design and Pateni Professionals Call for

wnformabon, BO0-301 5008

FREE nwip for inveniors! Mo charge for protecton lorms
and information kit ANikated Imentors Foundstion. 1-B00-
525-5885.

PRINTIMNG Presses. Type Supples. List $1.00. Turnbaugh
Supply. Mechanicsburg, PA 17055
RUBBER Stamp. Letterpross, Pholopolymaer supply cata-

logs 52 00 deductible. AcrmaStar, 2221 M. Lister, Chicago, IL
BOG14

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

INMVENTORS' DMAEST. Casabiraling i@n yaars a8 Amarica's
anly ireenion magazine 522 par year 1-800-838-8808

BE SAFE Mol Sorry, Protect your invenbions and ideas
wilh Fiw IBEEhalE piae! ponlidenildy sgreement 525, |des
Protection Experts ™ B480 SW 158 Place. Suite 625, Miami.
FL 33183, 1-3056-277-55089,

INVENTIONS. New products. 'We submit io industry. Pail-
enl services. 1-B00-Z88-1DEA

PROTECT, DEVELOP, MARKET IDEAS with assistance.
counsel, represeniation  J. PRESTON OXMEMHAM -
REGISTERED PATENT ATTORNEY REGISTERED
PROFESSIONAL EMGINEERMBA, 1188 5 Huron 51,
Derver. Colorado BO2Z3. 1-800-300-0290.

AFFORDABLE PATENT SERVICES - Experienced regis-
lered afiornaey, Willlam Sharp. Frea details 1-800-542-1517

TOP PRICE pmd for Gaold, Siver, Platinum, Damonds,
Jeweniry, Wirite los frea information Chicago Gold & Pracious
Matais, 10 South Wabash, Chicago, 60603

REPLICA Swiss Waiches 18KT Goldplsted' Lowest
Prnces! 2% Warranty! (404) B82-0609

LEARM Sewing Machine Repairing Men, Woman
Lucrative Profits. Gresslin Correspondence School. Box
906, Alexandria, Ohio 43001,

NEW| GROW EXPENSIVE PLANTS. SELL FOR 1.000%
PROFIT. Frea information. Growba, Box 306-M12
Samanary. M5 3478

MALORDER Books. 1,000% Profit. Sekecico, Bax 1140,
Cimarwaier, FL 34617

RECYCLE METALS. MO, MOT BEER CANS! Easy 458
waekly! Free informabon Recycler. Box 681804, Franklin,
TH 37068-1804.

52,000 DAILY From Your Telephone Answaring Machine!
I've made over §1000000 using mine! (303) BIT-1452
Racorded Details

FREE informaton Starter & Allsrnator Fabuidding. Box
422 Soymour, TH JTHES

AT POPULAR MECHANICS WE LIKE TO MAKE [T EASY
FOR YOU. ¥OU CAN CALL OF FAX IN YOUR ADVERTISE:
MENT AT AMY TIME. ALL WE MEED IS A CREDIT CARD TO
CHARGE IT TO. ASK FOR DOROTHY NOLAM. (212) 648
167, FAX: (212) 977-5415

AGENTS WANTED

EMBLEMS, Pins, Feychasrs Made-To-Order, 34 Wiseks
Dedivery. Dasy-PM, PO Box 665 Taips, Tawan ROC

IMVENTORS Don'l be Fooled - Call Our inventors Club
1 -B00-858-1730.

FAX: BAE-2-IETH445
BLEINESS OPPORTUNTIES

INVENTIONS DEVELOPED & MARKETED - FREE PRD-
TECTION CERTIFICATES U8 Padent Office Former Exam:
wr, Licensed Patent Engineser, Manulacturers Represents-
tive. Patmart, Soie TOZPM, 233 Broadway, New York NY
10278

TOY IDEAS WANTED. Leading Toy Developmant Firm.
You Coliect Roysities We Pay Exponses. Compdately Legit-

BMPORT-EXPORT opportunity, profilable workd-wide, mail
il Dusineass from homs, withou! capital We ahp plan
for o nEk axamanation Exparience unneCESSEy. Fres
Report. Medtlinger. Dept J2703, Woodland Hills. California
387

$225 DALY “CHROME PLATING" Auto Pars Maotorcy-
ches, inexpansive, easy. [Free)] information. Chrome Plating,
Box 5748, Dehona, FL 32728

1000 WORAKATHOME Manuals' ‘Wholesals catalog

RECYCLE! (AMATING PROFITS MADE) Raconditioning
Automobile Bareriea! [Fres) information’ Baftery Outet,
Box I300P8, Hickory, NC 28603-3300

PUAND Tuning quickky isamed with homa study courses.
Duploma granied. Amancan Tuning School. 17050 Tebler
Dwrve, Mongan Hill, Calif 95037

BE YOUR OWN BOSS REPAIR CRACKED WIND-
SHIELDS. H's sasy. Wa'll laach you how bo start and nen your
Owh businesa HKeep all the money you eam. Palenisd
Equipment. FREE valuable report Call 1-800-321-2557
Gias-Wald Systems. lne . Box 5755-0, Bend, DR 97708

HOMEWORKERS DESPERATELY NEEDED! But con'l
gel caught in the nomewore fraud trap! Hundreds of
legitsmate comgpanies want 15 smploy you R Frss report!
Lang SASE To: Consumer Netwark, Dept. P2, Box 8138, 51
Paul, MM 55308

$10,000.00 Monthly Taking Easy Snapshots’ No Expar:-
ence Film Supphed Photopro. 16811 Crenshaw #235M,
Torrance, CA 90501 (909 650-6757 Extension M5

DISTRIBUTE Unigue Elecironic Product Manufachynes,
Box 8I07. Fennath City, FL 33709

:Mmulfpﬂi}




BUSINESS OPPORTUNITIES
from

JOM HOME-WORKER'S ASSOCIATION — Get “Guaran-
tead Legitimale home-amployment offers! (Many Chaces()
Write: Association - PM188, Aloxandria Bay, New Yok
136070250

3% 00 From Square Fool Pywoad. (HugsDemand] $1.00
{Refundabls) Woodwin-Pi, POB 858, Bridgewster, Mass.
CE24-0859

EARN $250 Par Hour In The Fabric Protection Busirmss
Froe Datails 1-S00-048-4204.

HEW! 2000% PROFITS - in Moldmaking/Casting. Fres
information. Casicraher, Box 18586 (M1), Memphis, TH
38186-05886

RECORD Videotapes.. Al Home 55000 Monthly Possible.
Mo Pomography. Free Details. Winde: CMS Video Company,
Dept. 17, 210 Lorma Square - #1683, Barmingham, AL 35218

$6.000 Monthiy Assembling Computers| |Easy Home Buss-
ness Opportunity.) Free Report Compuisrs, BE29P
Rippiecresk. Moreno Yalley, California S2557-1821

BIG MONEY IN YOUR MAILBOX! Easy. Ready Mace Mail
Oroer Opportunity, Fres Detals. Ovder Number PO1100,
1085 Wea! Handerson, Suite 577, Columbus, Ohio 43220
2401

LEGMBATE Homewarking Opporiunities. Gusde Detais
100's of Companies §14.95 Brentwood Ressarch Group,
2520 Brierwood Drive, Albany, Georgla 31705 1812435
1367 Recorded Messape

FREE Eleciroplating {:uungamh.mm
Pubns . Bax 1071, Prowo, UT Basld.

WORK FROM HOME. Financis! independencel Ouatzal
Co., Box 537, Walla Walla, WA 95362 [508) 525-8544. (415)
056537

PRIVATE INVESTRGATION TRAIMING! BIG INCOME! OWN
BOSS! FREE INFORMATION, PRDBE, BOX (PM) 133,
BEVERLY HILLS, CALIFOAMIA 802132113

AMATINGLY Profitable! Mailorder Books. Manuals, Direc-
tores. Rabon Enterprises, S53440-F Aabon Aoad, Bay
Minstie, AL G507

§1,000 WEEKLY AIR TOOL REPAIRING. Free Detaits Box
4172, Wichila Fails, TX T6308-0172

SECRETS of Dream interpretation! Empowsr ¥oursali!!
Free Inlo. Package 1-800-878-0851

FREE PRIVACY CATALOG, Cash income opportunities
Secrel loans. Mew identity. Eden, Box B410-PC, Fountain
Vatley, CA 82728, 1-800-338-8484

DON'T DNE O Carton Monoxide Poisoning - Protect ¥ our
Famdly! For Info Write: Draamwasver Ent, P.O. Box 1048,
Mundedein. IL GH060

ACHIEVE! Retaen ERECTIOM, Frea info. 1871 Lumsden
320M, Brandon, FL 33511

EMJOY being yoursell, Our bookiel “Have Fun Managing
Your Body” shows how. Fres detais. HFB, 6041 Winsome
Suite 1184, Houston, TX TT057

OF INTEREST TO MEN

SPORTS Enthusiasts - Hawe Fun With Our Spons/Enter-
tainment Ling Toosy!! 1-000-267-8800 Ext. 9720, £2 549 Per
Min., Must be 18 yrs. Procall Co. (802] 954-T420

SENUAL FITHESS FOR MEN - FREE INFORMATION. Haio,
5942 Edingar, Ste. 1134, Huntington Beach, CA 82648

WRITE, Publish, Prosperous Bookiets Free info. 3062
Airverbay. Tampa, FL 13618

SAM000 Yearly Ssiing Books by Mall Recruiting
Busingss Associates, TPCF, Box 4113, Torranca, CA 80510

MAILORDER BOOKS. Excellant profits. Mascor-Pi, Box
B8, Silver Spring, MD 20907,

$BO2 B4 (roem homamads “how-10/'opponunity” bookiets
Free report. Booklets. 3074 Oak, Friendswood, TX T7548

#1 MOMEY Makor Spare tima! No salling| No inventory|
Publicly documanted seven week $19,819 incoma! Free
sudio cassatte and repor reveal everything. Fisal Money,
333-PA SW Sth Sireet, Grants Pass. OR 97528

YO Can Make Big Monsy Al Home! Fres Details. Daley,
P.0. Box 1830, Mormstown, PA 18404

$50,000/vear, Seiling, wholesaling o exporting cars. Fres
report. Autonat, 507 Oak. Frsndswood, TX 77546

S495Esch Car Alarm Sticker You Make SASE:

REPAIR Vacuum Cleanars $200 To 8500 Weakly Pan Tima
Free Informatson. PUS, 277 Pearl Road, Cleveland, Ohio
44130, 1-216-606-0902

$647 WEEKLY possibie asssmibling thess products. FREE
Fmr Agssembly, Bax T51830-P, ﬂlmphll TH 38175

WATER W'ELLIIHI..I.. - Emnumvcll S-ll‘ﬂnlt — Shurdy
Start PROFITABLE Michw Businesa 1-B00-G56-6766

PR, . L] st o
e T L

GOVERNMENT SURPLUS

GOVERMMENT AUCTIONS Complete Manual $2500
MillionSco, Bax 104, Springleld, KY 40065

DRUG AMAD SEIZURES: Buy Dt Cheap! Cars, houses,
poats, computers. Serures, Box 51488-A, Ontano, CA 81761

GOVERMMENT AUCTIONS - Your Arsa' Cars. trucks
computers, mone! Must seil® Call arytime: 1-800-601-2212
axSPTIA0

CONFISCATED U5 Gowernment Merchanass YOURS)
Amazingly Cheap! Dotads Free MOW! G-Surpius. Box 1528
P, Havertown, PA 19083-9998

DISCOUNT Catasdog! Military Equipment and Supplies For
Outdoorsman. Send 5200 (Aetunded with Oraer], Midwest
Sunplus, Box 14812-PM, Cincinnati, Onso 45214

LOANS BY MAL

PERFECT HOME BUSINESS $7000.00 month. Information
£3100. MilkonSco, Box 104, Springlield, KY 40068

CRAPS SYSTEM. Wins consistently. GUARANTEED! Free
recorded information. 1-800-217-TT11

FREE 24 PAGE REPORT. Supes Profita On information
Super Highway. Mo Computer Requined! (518) 4928433

ENTREPREMEURS! X-networkers Equal level market
plan! Mega-bucks 100% guarantss. 1-800-777-T251

INVEMTOR will help you easmn substantial daily income
with ingtant Personalized Removable Tattoos. Wiite
Tattoos. Drawer 10PM, Basile Ground, Washinglon S8604-
1 edli]

£25 00POUND PAID For Aluminum Scrap? (YES . Froe
Rapart®) Wiile: Amariscrap - PM195. Alexandria Bay, Mew
Yok 136070127

$1,000's WEEKLY MAILING LETTERS. GUARANTEELDY
Frae postagesupplios. Send SASE Genesis, Box 040215
PM, Brookiyn, NY 11204

IDEAL MAIL DRDER PRODUCT! Universal nied, @very
parson polantial cusiomer. Low cost, gh profit. Detaits:
Soine Marketing, 10013 NE Hasel Dedl Avenue, Suite 162C.
Vancouves, Washingion S85685.

MAKE BIG 555 How To Win Sweepstakes FREE insiruc-
thons CyFair Pubs, 10824 Granl #138-A8, Housion, TX
17070

WE PAY $100! Send SASE. Two Stamps: Information,
Drawar 1077, Deming. MM BBO31-1077

BEGINMER'S Gusge To Profitable Mail Onoer B

IMMEDIATE CASH LOANS! Borrow 51.000-575.000. Re-
gardiess of credil of incame-Na Collateral Requinsd. SAME
DAY PROCESSING. Call Todl Free 1-{B00)-452-8850.

MEED-A-Loan $500-5100,000.00 Bad Credit No Problem
1-800-441-3012

SIGMATURE Loans Must Hawe Checking Account and
Steady Job. 1-800-445-D680.

BORROW 3500-540,0001 "Overnighl” on Ssgnature, Keep
ingedinitely! Action, Box 5498-A. Dumond Bar. CA 91765

£2.00. Great Lakes Publishing. TOT East 14th, Erie, PA 18503~
1445

CRAPS The Pro Method guarariesd free info. AVA, P.O
742434, Dallsa. TX 75374

S3000 Weekly! Assambs Products A Home. Fres infopak.
Univarsal-PM, Bax 360378, Brookiyn. NY 11236

B —

MILLIONABRE Money Making Secrots Fod Inlormaton
Bysiness Consulianis. 10228 Woodhaven, Tequesta, Florida
259

MAILORDER Millionaire Reveals Mongymaking Secrats.
Fres, sxciting cassstis Mel Powers, 12015 Sherman Aoad,
Mo, Hollywood, Calilamia 91605

BORROW $100 - $100,0007 Mo Collateral. Personal, Daibt
Consolidation. Businéss, Resoential - 1-800-444-6599

OUICK Cash Mo Collateral. Mo Credit Check, Mo Front
Feis. [213) BE2-4269

COLLEGE DEGREES. High School Deplomas. Authentic
looking. Free Dwept. PM-158. National Certificate
126 1:3th 51 Brooksyn, NY 11215, (T18) T68-6803 (24 Hours)
FAX 71B-865-3400

FREE! REMAILERS LIST. AGENTS NEEDED. P5. Box
20856, San Amonio, TX TB22S

FREE 800#S - Outstanding Opporunity Uniimited in-
comé - Frae inlomation Call: (914) 573-2067.

THE BEST! Your mail-order DREAMS coma true 1000%
proft! Success, 3722 Wesi 50th #2058, Minneapolis, MN
55410

YOU 100 can make smpressive dadly sarnings wilh sasy
PVC Profit Projscts. Wiite: PVC, Orawer 10/PM. Baitie
Gngasnd, Washingbon S8504-0010

SIMPLE WAY TO GROW RICH, Make Homemaoe Book-
iz Mow |deas Free. Prool CAS. B0 Wasichester,
Wilkinmsville, NY 14221

MAILORDER WEALTH. Make Super Big Profits. No invest-
ment. Box 276318, Sacramenio, CA B5827

START A-Million Dollar mal order business. We drop-ship
2955 pest ssliing products. Lowest beiow wholesale prices.
Immadisie delvery Spectacular home business opporiuni-
ty. Free Book SMC. 9401 De Soto Avenuve. Dept. 20-T3,
Chatsworth, CA §1371-4581, (B0} J45-45MC

EARN $5.000 pas manih from home wilh your own dinect
mail business Free repon 14800-820-2536 Ext. JZ2FK.

INFORMATION HIGHWAY Get On' Get Rich. No Computer
Meaded! Compbete Course Only S4T0 Free Detads® (T16)
265-41T5. 24 hours

OBTAIN Capital How? (Free Booklal) Sources-P1, Box
201332, Davie, FL 33329

MLAILING LIST 1000 Opportunity Seasers
£12 80" Signature, 705 Wesl Routs T0, Mariton, NJ 08053

AMIMALS, BIRDS

CONFIDENTIAL Address  Forwarding  Woridwide
Volcemail, Maipest 24210 Pratt. Chicags, 80645 (312) TE4-
0100 (B00) BOO-3194

REMAIL Forwarding & Secrat Address §1 00 Lonzell. Box
427043, San Francisco, CA 94142-7043

FLYING SOUIRRELS Make Wonderiul Pets. Small, Cute,
Fun, Eagy inaxpensive Care. Young And Bresders. 210-826-
5564

SOLAR Sipper small animal watering stations. Happy
Bird, Dapt. P, Box B8, Wasion, MA 02160, Manutacturer of
Solar Sipper. §17-800-TA04. Froe wild bird watering tips
pamiphile

MISCELLANEOUS

———————— e e—

FREE DEGREES! COUNSELING, SPIRITUAL, HYPHO-
THERAPY! MIMISTERIAL LICENSE! P.ULC., Box 276265
M, Sacramanio, CA 95827

WANTED MISCELLANE OUS

e ——
BUYING Tungsten Carbide, Moly, Tantalum, Gold, Silver,
Platinum 1-800-321-5514

GROW Hiar 4 Months New Discovery! Box 1012-C. Makati
1250, Philippines. Brochure $1.00

OF INTEREST TO ALL

———————— e —————

RAILROAD CABODSES AVAILABLE, SPECIAL SALE
$4,000.00 EACH. TRACK ONE - (302) 475-5181

“PRESIDENT POWELL 1996~ Bumper Sticksr Sand
§5.00. Cash Check, MO to Lecisco. P.O. Box 377, Stits
Coliege, PA 18804

ACHING BACK, NECK, FEET? Fantasiic selection. back
SUpPaArns. Mmassagers, pillows, insoles, porlabie saats, Bocks
on backpain. Fres catslog! Comionable choices (PM18S5) 1-

FINANGAL

MEW Vahd Credit File Guar. Frea info. Call 213-388-8114

BILLIONS AVAILABLE! Free Governmeni Grants! Call
[24 hrg) 14619y 508-3502

GET A BRAND NEW A-1 CREDIT FILE! 1-507-288-0719 K4
(24 Hours)

END Financial Woes Foraver Details. SASE PO Box 637,
Elizabathvilla, P& 1 T0ZI-DE3T

GUARANTEED CREDIT! WISAMasserCard/Oinar Fas?
ANY cridil nistory! Frea cetails: 1-210-400-9336




FIRLANCLAL
{Continued from precading pags|

VESAMasiercard - Guaranised, Regardess OF Your Credi
Heslory. 407-391-3027. Lesco, Box 2188, Boca Raton, FL
kb

ASTRONOMY

TELESCOPES! Build Yoursell! FREE Inlormation)
THOMSON, 81 Davis, Suincy, MA 02170

FORMULAS, PLANS, ETC.

CONTROL Your Financial Future Catalog $4.00 Retung-
able With Purchase Soltware Available RAN Mechandiss
and Pubbcations, PO, Box B840, Newman Laks, 'Wash
GRA025-0R40

FREE List! Most Profitable Formulas. Aessarch-P1, Box
20132, Davie, FL 33329

TRAVEL AND RESORTS

BAD Credil 7 Money Problems? Get it Fixed Now! Details
Senartcon-PAM1, 6036 Wes! Lawsence, Chicago, Blinols
BOG30

EASY Credd Guarsnesd! Gel Your Visa or Mastercand
Fegardiess of Preveous Credit! Call Mow! 34 Hours! 1-800-
648803

HEARING AIDS - GUARANTEED LOWEST PRICESI! No
huge commissions. Home trial, terms. All makes. We're the
cidest, Diggesl, best Custom ingtrument specialists Free
information, 1-800-323-1212. Lioyds-PMC.

FREE Haaring Aid Catalog. All Models. Huge savings! Mo
salesman will call Rhodes. Dept 31A, Brookport, IL 62910,
1-800-458-3100

CONTALT LENSES
WHOLESALE Contact Lenses. All Brands. Exampla: Dis-

posables-517.00 Bausch & Lomb Sofiens-$11.00. 1-800-
£21.3511

TOBALCO

SAVE 50% .. Hotels . Fesorts . Cruises . Free

Details 11191 Vinevale, Garden Grove, CA 92841

HEAVENLY Chocolate $5 D'SASE. Recipes, 9463 Singing
Ouail, Austin, TX TETS8-6134

ENCHILADAS, Texns Styla! Sand $5.00 MO, SASE. Sam
Michals. 1808 Cherry Blossom. Weslaco, TX 78566

UMIGUE French Canadian recipss. $5 00, Fisher, Box 217,
Knowiion, Cusbec JOE 1V0

mmm

THE 90 s Hoftis Drinks X-ated, Sena 8495 To.

Mﬂ'mtﬂ mm!ﬂ“

INFORMATION. On anything Ferguson Research
Specialists, 60-15 Woodside, Woopdside, New York 11377
ALASKA Vacalion Addressss For information Dn Cities
And Activities $3.00 SASE Alaska P.OD. Box 211205, Auka
Bay, Alaska 99821

HERBS - Yohimbire Pau d'Acro Others Catalog §1.00
{Refundabie). “One stop cenber.” Jude Herbs, Box SE3PM,
Huntington Station, NY 11746

HEALTH, NUTRITION, VITAMINS

MNEED MORE ENERGY T Batter hoalth ? Less stress 7 Super
Food |8 Rochat! Fusl fofr mind L& bBody Free Cassefls
Explains. {-B00-270-6820 - 24 hours

CIGARS, Tobacco Pypes, Chew Free Catalog Ere
Tebacco Co, 1828 Euclid. Cleveland, Oheo 44115

‘EXPERIMENTER’ LABORATORY CHEMICALS GLASS-
WARE, Catalogue 5200 Established 1853 HAGEMOW
LABORATORIES, 1302 ‘Washinglon, MANITOWOC,
WISCOMNSIN 54220

STOP SMOKING

FREE BEERMAKING FlruIIEqul.pﬂnﬂL
Ingredients Fasi Service’ 1-800-852-0545

WINEMAKERS - BEERMAKERS Froe lilustrated Cataog -
Famt Servica, Large Sslsction - VISAMastercard - (800) 841-
T404 - Mraus, Box TES0-L. Independence. Missouri S4054

BEGINNERS BPECLAL Free Catalog and GREAT PRICES.
Call LHBREW 1-800-845-4441, Morth Myrile Beach, SC
28582

WINEMAKERS - Besrmakers: Fres Catalog Of Supplies
1-800-488-5444 Semplex, Box 11476P, Minneapolia,
Minnescta 55411

FREE Catalog. Sebastan Brewers. 7710 81 Avenua, Vero
Beach, Fiorida 32967, 1-800-TA0-5U0S

EASY WINE RECIPE. No Special Equipment. 55.00 With
SASE. Kinco, Depl. WPM, P.D. Box 2068, Chester, 5C 29708

FREE. Homaebrewer's catalog. Brewery, 1300 Quincey,
Minnaapodis, M 55411 BO0-JA7-4043.

BURGLAR ALARMS & HOME
PROTECTION

GUARANTEED' Unaguee Patentad Syitem FREE INFOR-
MATION: Oaeb-A-Grip Enérprises, 11825 Pearl Road
Clevetand, Dhig 44126

RECPES, COONING, ETC.

CAFE EXPRESS Otfers 5 soup recipes. Send $5.00 P.O
Box 1163, Provincetown, MA (2857

WIRELESS Homa, Aulo Securty Systems. SASE RAB.
Box 358, Eastchestar. NY 10706

ALARM SYSTEM Professional Home/Otice Security Sys-
tam, Central Station Monitored. BURGLAR - FIRE - MED-
CAL Essily Instalied $205. INCLUDES FIRST YEAR s MON-
TORIMNG A D 5 inc., 355 Skyline Lake Drive, Ringwood. M
07458 1-800-042-2673.

Ordar
Form
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224 West 5Tth Street, New York, N.Y. 10019 FAX: (212) 977-5415

Ciassified Advertising Dept. (212) 648-3167 212) 586-5562

DEADLIME FOR ADS: Copy and paymant must be received by the 5ih day of the 2nd preceding monih lor the ssue in o : i
which the ad is to appear. See Head of Classified Section. $12.60 per word—10 Word Minimum
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indtial or number used counts as 1 word: J.J. Smith, 224 Wes! 57ih Streal, New York, New York 10019: 9 WORDS.  [(First Word: No charge for Bold
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each: New Brunswick, Mew Jersey: 2 WORDS. Abbreviations such as CO.D, FOB, RPM., USA, PO, 527, (5 Words or Less
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Pisass indicale Headng undar which ad is to appear,

Ramittance of $ s enclosed o cover ingertion(s) in the ssue(s). Classification

mmmmi 2 | 3 | & | | L] | 7

B i ] i 10-5126.00 i 11513060 i 12515120 i 13316380 t 14517840

L |
15-3189.00 i 16-5201.80 | 7 | 18s22em0 | i 20525200 f 71528480
[ i i i 1
29-5085 40 | 30-53TR.O00 | 31-5390.60 | 32340320 | 13341580 J|:,||.-|-|.I_-m | 35-5441.00
I

- 345360 i AT-HA58. 20 I 3-fATHBO i 35549140 'i A0-5504 00 i 41-5518.60 ]I'm.m

LS80 i 44355440 i 45-3567.00 i 46-3579.60 i (7550220 |t 45-5604.80 i [ 7]

YOUR NAME PHOME:

o (PLEASE PRINT)

FIRM {(NAME IN AD)

YOUR ADDRESS

ciTY STATE ZIP

DATE: YOUR SIGNATURE

{PLEASE PRINT OR TYPE COPY » FOR ADINTIONAL WORDS ATTACH SEPARATE SHEET)




PREVIEW

Coming Next Month

Heavy Lifters

Move a million-pound payload by air in one
aircraft? A new breed of giant aircraft now on
the drawing board will make it a reality. The
designs from NASA, Lockheed and Russia
promise to revolutionize air-cargo transport.

Cast In Stone

What's new about concrete? Plenty. Light-
weight, stronger, insulated concrete blocks
that are “glued” together are the foundation
of a new revolution in building materials.

Scanners
Ever wish you could hear the conversations
between coach and quarterback at a game,
or between pit and driver at an IndyCar race?
New handheld sports scanners let you do
just that at the touch of a button.

Ford Versus Faceoff

The new Ford Explorer and Chevy Blazer are
great sport/utility vehicles, but which fares
better in a head-to-head comparison? Our
exhaustive testing comes up with the answer.

Boating 95

The big news: new 4-cycle engines that are
sweeping the industry. Check out our report on
the "95 powerplants—engines that are power-
ful, quiet and friendlier to the environment.

Ride Quiet, Ride Smooth

There’s no question that the new cars ride
quieter and smoother. But how did they get
that way? Our report shows you.

Editor's Note—Due to changes in production schedules, an
article may not appear when originally planned. We apologize for
any inconvenience this may caouse,
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And, unbeatable valve.

15 mg. “tar”, 1.1 mg. nicotine av. per cigaretta by FTC mathod
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SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.




FORD F-SERIES.
THE BEST NEVER REST.

Our available Convertible Console Our long list of safety features begins Our 7.3L POWER STROKE™ is
Seat has enclosed storage. plus flips with a standard drver's airbag” and the most powerful diesel pickup
up to seat three rear anti-lock brakes CNZING ever,
*Airbag on models under B500 1bs. GYWR, Alwvays wear your safety Dell =" Avasdabile wadeis guver 8500 Ibs. GVWH
k y—- "\-.\
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r v U.S. $250
i

FEBRUARY 1995 Canada 5295 il RECOW Y
D, —/ [—f'“ | BIG 4-STROKE
POWER FOR
OUTBOARDS

CRASHING"

How Dangerous Is Flying? >
Is The FAA Doing Its Job? gi ,.4?'5

an We Solve The Mystery (e
Of Air Disasters?

NTER THE'STH DIM

mtual Reality Video Ope 3 ;.

EW SPORTS SCAN"E“ o«
'UT YOU ON THE TEAM
iear All The Inside Action

D2 IJHI:T COH-.HE‘I‘E
New Lightweight
(dea cn Farm.. |




FORD F-SERIES.
THE BEST NEVER REST,

Dur available Convertible Console Our long list of safety features begins ~ Our 7.3L POWER STROKE™ is
Seat has enclosed storage, plus fips with a standard driver’s airbag” and the most powerful diesel pickup
up 1o seat three. rear anli-lock brakes. ENgINE CVET.
*Airbag on modets: under B5000E. GYWR. Aways wear your salety belt *Avalable on models ower 8500 lbs. GYWA
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