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FORD F-SERIES.
THEBEST NEVER REST;

_‘,.F"
* Our available Convertible Console Seat Using power wisely: F-Senes has 5 Now you cun get in and out in style
has enclosed storage. plus flips up o the most fuel-efficient gas V-8 with with our available new cab step.

al scil three, L AULOmEtIc transmission.
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Only F-Series has an available anti-thefi Our long list of safety features begins * With F-Senes, you get the confidence
system with remote kevless entry. ¢ with a standard driver’s airbag™ and £ of knowing it"s been Amenica's #1
rear anti-lock brakes, . truck |7 vears runming.
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[F You NEVER THOUGHT

Or Your Chip As The Miumary Tvee,

Now is the perfect
time to think about what
the military has to offer.

Although the
military is getting
smaller, the
Armed Forces
still need to
recruit almost
400,000 young !
men and women qe *«Jﬁm =
for Active and Reserve ¥ 4 ;_ o
positions each year. a L

Education, training, t%
and job experience are \u $
important parts of the plan \
to restructure today's _
Armed Forces. They are # '
also exactly what tomorrow’s

employers will be seeking.

we

THINK AGAIN.

Today's military is one of the
most sophisticated and technologi-
cally advanced organizations

in the world.

As in the past, the
opportunities and
rewards for joining

the military will
continue.
So, if you

know a smairt,
ambitious high
school graduate who's
determined to make the
most of the future, maybe

he or she is the military
type after all.

US. Arvep Forces

ARMY it NAVY ¥ AIR FORCE
MARINES ¥ COAST GUARD
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AUTOMOBILES

38 Detroit Spy Report
A Ram Air Firebird, "96 Oldsmaobile Eighty Eight
and Ford Taurus SHO, "97 Ford F-Series pickup,
Cadillac sport/utility, 98 front-wheel-drive
Mercury Cougar and Buick Opel.
53 Imports 95
The tide Is turning and, while domestics surge,
imports fight for their place on the beach,
&1 Engineering The '95 Imports
Inside the skin of the new overseas crop.
120 Corvette Museum
It's a mecca in Bowling Green, Kentucky,
if you love America’s sports car.
TELECOMMUNICATIONS

77 On-TV Guides
You have one of the new 500-channel television
systems? So what's on?

BOATING/OUTDOORS

44 Boating
Shock treatment for personal watercraft.

70 Adventure: Cool Runnings
The Inside Fassage from Seattle, Washington, to
Juneau, Alaska, in a new Grady-White.

Manipulate a silver ball, hit it with a flipper, make
the bells ring. It’s an American phenomenon.

POPULAR MECHANICS ® DECEMBER 1594

PM cover photo by Rich Cox

88 Home And Shop Journal
® Shop Project: A Morris chair and ottormnan.
e New Products: 13 you'd like to have.
@ Shop Techniques: Reinforced joints.
® Home Improvement: |nstall a water heater.
106 Homeowners Clinic: Home maintenance O&A.
SCIENCE/TECHNOLOGY
17 Tech Update
® Homebuilt spacecraft.
® |nfrared sensors for the blind.
® Farmborough air show, and more.
40 Science When a comet hit Jupiter.
49 COVER STDH"IF sm Hmupnw:rl
Driving the world’s most powerful diesel locomotive.

66 0.)."s High-Tech Courtroom
A harbinger of things to come in all courtrooms.
74 Police Station On Wheels The police cruiser
of the future will be equipped like this one.
80 Computer Upgrades And Add-Ons

24 ways to make your PC better, plus the pick
of the new CD-ROM titles.
116 Video Make your own photo prints from video.
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& Editor’s Notes 16 Time Machine
14 Letters 142 Coming Next Month
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EDITOR'S
NOTES

® There's an ongoing debate among PM editors as to who has the best job on
staff. What with signing my name to vouchers 500 times a day, meeting with
vice presidents in charge of paper elips and other administrative duties I'm
saddled with, it's agreed that I have the worst job (even though 1 get paid the
most). For best job, a good case can be made for Boating/Outdoors Ed.ltﬂl‘ Joe
Skorupa. That is, if you have a dare- p=

devil soul and like to roam the world
in search of adventure. It sounds
like a Sunday evening TV show. In
the past few years, Skorupa has
driven a GMC truck from Tierra del
Fuego at the tip of Argentina to
Prudhoe Bay in Alaska, pounded a
Ford Explorer from the depths of
Death Valley to the spires of Pikes
Peak, erashed through the Central
American jungles in a Land Rover
Discovery and piloted a boat up the J§¢
Intracoastal Waterway. All in the = ¥

name of testing the latest outdoor Sharupa #t the heim.

equipment and vehicles. Of course, all this is in addition to his regular duties
testing boats in Florida and California, and supervising photo shoots with gor-
geous models. See what I mean about the best job on staff? Now this month,
Skorupa elimbs into a Grady-White fishing boat and takes on the Inside Pas-
sage, a treacherous 1100-mile streteh of waterway between Seattle and Juneau.
Check out “Cool Runnings” beginning on page 70. All wimps are advised to stay
home and tend to their administrative duties. ... Not far behind Skorupa in the
adventure department is Science/Technology Editor Greg Pope, who flew to
Idaho to get behind the controls of the world's newest, most powerful diesel lo-
comotive. 1t's this month's cover story starting on page 49. ... And speaking of
power, Auto Editor Don Chaikin recently drove Lamborghinis, BMWs, Lexuses
and a slew of other imported hot rods to bring you the second half of our New
Cars "95 coverage. It begins on page 53, Enjoy. Now regarding who has the
best job, I can't think about it now. I have to sign some vouchers. Till next time.

)

Joe Oldham

Free Poster Offer

® We first printed this poster as part of
our 90th Anniversary celebration. We pro-
duced several hundred thousand to give
away to visitors at the “Possible Dreams”
exhibit at the Henry Ford Museum in Dear-
born, Michigan. We've just discovered a
box of posters that somehow got lost and
were never distributed. These are 15 x 21
(folded to 7% = 10%) full-color posters
depicting 66 past covers of PoPuLAR ME-
CHANICS, including the first issue in January
1802, If you would like to have a free copy of this
commemorative poster, send a self-addressed stamped envelope meas-
uring 8% x 11 to: Poster Ofter, PoPuLar MECHANICS, 224 W, 57th St., New
Yaork, NY 10019. When they're gone, they're gone.
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The Dirt Devil Wet-Dry Vac.

We put a lot into it.
S0 can you.

The detachable

blower is powerful enough

The 1o blow away dust, dirt.

full 243" ind leaves
The

accengory kit
extra-long

includeg two wands,

a floor/squeegee hose and cord

tool. a erevice tool, mean this

and a 7-foot vacuum can

hose. really go the

distance.

The
The 8- 3 ' convenient

or lé6-gallon built-in tool
capacity tank can 3 . caddy means you
hold wet and dry - will spend less
messes together time looking
without removing for tools

the filter.

n I:rnr!iB--mul.;L

The low eenter of gravity

and longer wheelbase mean enhanced stability and Por & retailer near vou. call 1-800-321-1134

maximum tip resistance.

@99 Rayal Appliames Mig. €8 A1l reghte reverved. Dt Dol @ 0 @ reginiered trademirk of Royal Appliancy Mig Co



BUICK ‘

The New Symbol For Quality \
In America,

Fhtepsanal cape FERES Whswiiessfy 10000 pupdwlel benrr midles

m LT OM Corpe ALl riglils pesasrvel

Ltk g b i pegistersd trademark of G680 o
How ke wnge, Aspasriacad




What do doctors recommend most?

Buick LeSabre.

Prevention magazine's Editorial Advisors are all doctors. And you

know what they recommend? LeSabre, awarded Prevention’s
“Safe Car Achievement Award” in the full-size car segment.
Safety includes dual air bags, anti-lock brakes, steel
side door beams, a steel safety cage body unit
and child security locks. LeSabre is now the
most popular full-size car in America.”

Safety must be catching on. To learn
more, call 1-800-4A-BUICK.
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PM HOTLINES When “razor sharp” isn’t good enough

COMMUNICATE you need the Diamond Hone™ Sharpener.
WITH US ' Chef’sChoice”

professional
We're trying our best 11

to make it easier for you e
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 (unless you
request that it not be printed|. Our
editors are listed by department on
the masthead printed in the front
of the magazine next to Editor's
Motes, Qur address is: Popular
Mechanics, 224 W. 57th 5., New
York, NY 10019,

FAX MACHINE

You can fax written mail to us if
you have access to 3 fax machine.

Our fax number is (212) 586-5562,
and is available 24 hours a day. For a store near you call Edgecraft Corp., 800-342:3255

ELECTRONIC MAIL

You can call the PM computer any
day between & pm and 8 am (anly)
Eastern time. The number is (212)
582-8369. Once you're online, you
can leave messages for specific
editors, or direct inquiries and
comments to a specific department.
The department bulletin board also
dllows you to share your thoughts
with other readers who call in.

MNew users get an identification
number and password that allow
them to access the system. Simply
Set your communications software
to 8 bits, no parity and 1 stop bit
[8-M-1). and set the baud at 300,
1200 or 2400. Please remember that
we are not a professionally staffed,
fully operational bulletin board.
We're simply trying to make it easier
for you to commuricate with us. 5o
please bear with us if it takes awhile
O ansSWer your message.

READER SERVICE BUREAU

Our Reader Service Bureau is
operational five days a week during
reqular business hours. The phone
number is [212) 649-3127. Please
call our Reader Service Bureau,
not our editors, for information on
back issues, reprints of articles,
subscription ingquiries and so on. It
will save all of us tme.

HOTLINE PHONE NUMBERS

Unfortunately, our Hatline Phone
Senvice s termnporarily discontinued

T L
Irs, "'-"'iT
EE

S Coly, NY 19849
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ESCORT

Always The
Right Choice

Escort 9020

Escort 9010 s & 900 MHz Digital
Spread Spectrum cordless phone with
an internal handset antenna. If offers
the same digital clarity and security
as Escort 9020, plus superb range.

Escort introduced the world's first 900 MHz Digital
Spread Spectrum cordless phone and Escort 9020 takes
this innovative technology one step further, Escort 9020
condinues our tradition of product excellence. by offer-
ing greater range (up fo eight times that of a conven-
tional cordless phone) and improved talk time and
stand-by time. With ity superior range, clarity and
security, Escort 9020 will change the way you think
about cordless phones forever.

= Superior technology provides up to ejght #imes the range
of a conventional cordless phone.

= Eliminates afl of the poor range, clarity and security
problems associated with ordinary cordless phones.

= Contains the same innovative technology that made
Popuilar Science call our original 900 MHz Digital
Spread Spectrum cordless phone one of the year's
“greatest achievements in science and technology.”

= Patented encryption hardware keeps scanners and other
cordless phones from picking up your private conversa-
tions (ordinary cordless phones can't say the same).

= Digital technology ensures exceptional voice clarity.

Confidence

When you give an Escort
product, you re giving the
very best. We've been design-
ing innovalive electronics for
16 vears and bave a fradl-

tion of excellence. Our qualily

anid performance slandards
are second fo nore,

Commitment Convenience
We are commilied io your Shap when you wani to

complete satisfaction. I vou're  shop...from the safely and
not completely delighted with ~ comfort of your oun bome.

your purchase, refurn it We're bere fo take orders all
within 30 days for a refund.  day, every day, And we're
Buy now and the 30-day always glad to answer your

trial period won't even begin  questions — both before and
wnlil December 25, 1994/ after the sale.




World’s Best.

Passport 5000 is the world's first detector with an
LCD monitor. At a glance, you get the radar/laser
information you need for quick decision-making.

» DSP technology provides long range detection of
every type of radar, plus you get full laser coverage.

* Patented DPR™ circuitry minimizes falsing.

* LCD monitor can be adjusted to four separate levels
of brightness.

= Workd's first detector 1o incomporate the Emergency
Vehicle Warning System for safer driving.

OUR HOLIDAY GUARANTEE!

We wani you to be absolutely deliphied
trith your Escort prarchase. That's why,
during this fime of boliday giff-giving,
we wont | sart the 30-dery
trial until December
25 1994 — even if
o order right now!

Solo 4

Solo 4 i the worlds first cordless radar/laser detector.
Its portable conventence makes it ideal for trips or

when using rental cars.

» DSP technology provides long range detection of
every type of radar, plus you get full laser coverage.
* Patented DPR™ circuitry minimizes falsing,

* Four AA alkaline batteries provide most drivers with
up to 60 hours of full-powered detection.

* To conserve battery life, Solo 4 will automatically

shut itself off should you forget.

Passport 4500 SuperWide

detects all radar and laser bands.
This full-featured SuperWide Ka
detector affers long range warring,
anti-falsing circuifry and a visual
antdd avedible alert sysiem.

CALL TOLL-FREE

1:800°433-3487

Upen 24 boursa day 7 daysa week

Overnight Shipping Available
Shipping & handbing |s extra O pex add 6% sales tax

ESCORT
B Department 506804
3200 Figlds-Erte] Road
Cincinnati, Ohio 45244

ESCORT

The Innovalive Belge™

O 1084 CMI




LETTERS

Correction

A letter published in
the September issue erro-
neously stated that Popular
Science contributed to
Handgun Control Ine. and
had an antigun attitude.
These statements are un-
true. Popular Seience, the
nation’s largest-circulation
seience and technology
magazine, has never con-
tributed to Handgun Con-
trol Inc. and does not have

an antigun attitude.
FRED ABATEMARCO
EDITOR-IN-CHIEF
POPULAR SCIENCE
NEW YORK, NY

We should have done a
better job of checking the
facts before printing the
letter. Our apologies.—Ed.

The Missin

I enjoyed your September
cover story on POWs/MIAs
very much. I'm looking for-
ward to the day you can do
the same for the “forgotten
ones"—those who were
downed over and around
Russian airspace during

the Cold War days.
MAJ. HARRY B, WOLFE
USAF (RET.)
S0UTH HADLEY, MA

As a former Special Forees
officer, I would prefer to
have read about technology
that can help find those
still living.
E.5. NIELSEN
SAN JOSE, CA

Searching for the surviv-
ing POWz/MIAs should be
of greater importance. As
for skeletons, why not ask
Harnoi about the warehouse
gtoring hundreds of Ameri-
can skeletons? This was re-
ported to the 1.5, govern-
ment by a former North
Vietnamese eolonel in the
'H0s. And what happened
to the 86 men flown from

Letters are subject to editing for
length, style and format.

4

Haiphong and Hanoi to
a military hospital in the
Philippines in early 19867
Are sections of the POW/
MIA Affairs Agency being

used to cover secret wars?

Your search should start
with the U5, government.

CHRISTINA BURSEEY

MT. AIRY, MD

The Joint Task Force-Full
Accounting says no evi-
dence exists that Ameri-
cans are being held against
their will in Southeast Asia.
Well, if this is true, why is it
that any information from
Washington pertaining to
POWs/MIAs is so heavily
eensored?

WALTER BRIGGS

ALEXANDRIA, LA

What we need is more truth
and less coverup from our
government and the Viet-
namese government. We
have the technology to find
the dead, but how much
better it would be to bring
back those still alive.
JOHN A VINCENT
CORRYTON, TN

I eould not help but notice
that yvour information looks
just like government text-
hook information. But, as
usual, all that was ex-
plained was how crash sites
are dug up, Nothing was
done to let the people know
what happened to those

who were seen with open
chutes, or seen captured,
So how can anyone say that
progress is being made
when all we look for are re-
mains? Why not look for
live POWs? Is it so0 hard to
realize that these men can
be moved from one area to
another long before we get
the okay to investigate an

area?
MAURICE O. BLISE
SHAWNEE, K=

The Fed Chip

In reference to your article
on the Clipper chip, any-
one who uses a cellular
telephone, E-mail or any
form of telecommunieations
must accept that the gov-
ernment may be listening,
But is it realistic to fear
that the government will
listen to every E-mail
conversation? The govern-
ment's intentions are to
introduce a4 new crime de-

growth of the info super-
highway, the government
must find new techniques
of surveillance to stop the
high-tech erime wave of
the 1990s, The Clipper chip,
although not perfected yot,
will allow the authorities
to follow the recent trend
of crime into the age of
technology. It's time to quit
worrying about the poten-
tial invasion of privacy by
the “Big Brother Chip" and
worry about the invasion of
c¢rime into our computer
systems.
ZACHARY A. DAVIS
SCOTTSDALE, AZ

Does anyone really believe
that Janet “Gas-'Em-And-
Burn-"Em" Reno will be re-
strained enough to follow
laws that protect privacy?
Waco should be warning
enough that, to the Clintons
and Reno, the ends justify
the means.

terrent in the information JOHN A VINCENT

age. With the unbridled CORRYTON, TN
Reader Project Of The Month
SRS IR T

I'm getting pretty tired of reading about and seeing pic-
tures of all those old cars and trucks thal my fellow
readers have restored. It's true that some really are
works of art, but it's about time us "old iron” guys stood
up to be counted. How about this 1854 Farmall Super C
tractor | restored? It took aboul a year o complete.
Everything is original—except the tires and fan belis—
even the G-volt ignition system, Oh, yeah, for you sporty
car buffs: It does 0 to 10.5 mph in 6.1 seconds.

VICTOR MATHIS
IMEHAN RIVER, M
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ca’s Most P
els Are Made In I

Burago of Italy creates wheels are standard equipment. Models "_~ 1
the finest, most mately 10” long, and weigh 16-22 ounces.

::;:L:{I:‘Lt:i::t:i:j Burago's 1;18 scale Diamond Classic collection
anvwhere Each  Semts a full range of models-from the ﬁmmﬂcan

fuily assembled . AT |I]\.L“ the 57 Chevy Corvette and the
il o i Dodge Viper RT/14, to Eumpenn_mu-rsand o0
exact replica of as the Porsche, Jaguar and Ferrari. l-‘cpu]a‘ 5
the original that  With over 40 models to choose from, you'll asser
- impressive collection in no time!

inspired it. Steering is operational and hinged

doors, hoods and trunks open and close. Intricate work 1:18 SCALE

manship includes complete dashboards and fully I [i[E CAST METAL =
detailed engines. Metal body parts are finished with b w . e
lead-free enamel. Exterior .1'.'!;'1.'[‘|t!"- such as windshield Available at better
wipers, door handles, accurate tire treads and spoked stores everywherea
L

BURAGO BROCHURFE
Depl PMC4, PO Box 10040, ML Poconno Indusirial Park, Tobyhanna, PA 15464

Yes! | want mar fioor
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Flying Blind

So meagerly was the Wright
brothers® first flight report-
ed that, a year later, ana-
lysts wrung their hands at
the slow progress in con-
quering the air. The widely
known wreck of Langley's
Aerodrome had given air-
planes a bad name, while
the airship was perceived
as “a most expensive and
dangerous pleasure-craft.”
Although time, money and
brains would likely solve
technical problems, prac-
tieal air travel remained a
matter of speeulation.

60 YEARS AGO: DECEMBER 1934

Up, Up And Away
Meanwhile, the French
continued their mastery

of two wicker baskets,
rigged together with rope
and ladders. Two 23-ft.
aluminum propeller
blades jutted from the
side of the larger bas-
ket. In addition, the
basket trailed a long
strip of fabric that acted
as a rudder. The gas bag
itself loomed 80 ft. high.

Water Bugs

Speedboat racing lured
erowds in the "80s, not only
for the spills and thrills,
but also for the chance that
a dark-horse novice might

gnateh victory. East Coast &

racers favored single-seat
hydroplanes, while in the
West 2Z-man runabouts
were popular, mechanics
sprawling across their bows
to flatten turns. Hull de-
signers worked decks into
teardrop shapes. But in the
end, only pluek and luck on
the part of the racer brought
the boat to the finish line.

30 YEARS AGO: DECEMBER 1964

Broadcast News
Television as we know it
took shape as Philo T.
Farnsworth demonstrated
a system of sending and
receiving images that dis-
pensed with mechanical

T

of ballooning with an as- B8
tonishing craft called the B8
Mediterranean I, The B

undercarriage consisted

scanners. In-
stead, magnet-
ic deflection
coils zigzapred
an electron
beam across
a fluorescent

Instant Skung—How It's Done

POPULAR ==
MECHANICS

Spoad Cafnwul at Bonnaville

Hot House
The home sauna was Amer-
ica's newest status symbal,
and we showed you how to
put the finishing touches on
this Finnish import. After
investing in 4 sauna stove,
you'd wall off a base-
ment area with studs.
These would sandwich
fiberglass and an alu-
minum-foil vapor
barrier. Redwood or
red cedar, both
poor heat con-

ductors, lined the

inner face and

sauna benches,

Speed Demons
Jet cars converged on Bon-
neville in racing's wildest
month ever. First Tom
Green shattered Craig
Breedlove's 407-mph land-
speed record in the Wing-
- foot Express. Three
days later, Art
Arfons did

434 mph in his Green Mon-
ster. Not to be outdone,
Breedlove brought back his
Spirit of America to smoke
across the salt at 526 mph.
Finally, Arfons upped the
ante again, notching an av-
erage of 536.71 mph and ex-
periencing history's first
G00-mph tire blowout, ™

POPULAR MECHANICS » DECEMBER 1994
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Slip Gravity’s Bonds In Your Homebuilt Rocket

AKRON, OH—Homebuilt aireraft
have been flying sinee the dawn of
aviation. Are we ready for homebuilt
spacecraft? Space activist David L.
Burkhead thinks so. He's proposing
the Spacecub, a manned suborbital kit
rocket that will roar to a T7-mile alti-
tude, vaulting more than 600 miles.

Practical? Of course not. Spacecub
is designed for 15 minutes of glory.
Two minutes after launch, at an alti-
tude of 12 miles, you will break the
sound barrier, When your engines
shut down, you'll be traveling at Mach
8. Weightless for several minutes,
you'll see Earth's eurvature and a
Jjet-black sky. On your way down, the
engines will reignite to cushion your
tail-first landing. Any smooth, hard
surface will serve as a pad,

To reach higher, you could ride
Spacecub straight up to 194 miles. Of
eourse, you'd clock 8 g's on re-entry.

If you ean build and fly an aerobatic
homebuilt, says Burkhead, you can

Editor/Ririter: Gregary T. Pope
Reporters: Philip Chien, Chris Chinmock,
Jim Dunne. Scott Gourley, David Hughes,
Kimberty Fatch. Barry Rosenberg

build and fly Spacecub. Although the
kit would eost $200,000, the technol-
ogy is surprisingly uncomplicated.
Four vernier attitude-control rock-
ets from Russia's RD-107 engine will
deliver 20,000 pounds of thrust at
launch. These rockets have amassed
a superb reliability record since they
first worked on Sputnik 1's launch
vehicle in 1957. Roughly $600 worth
of kerosene and liquid oxygen will
deliver maximum performance, Al-
though the vehicle will weigh 15,650
pounds fully loaded, at touchdown
vou will have burned off Enﬂur:h pro-
pellant mass to permit a safe landing

Ciad In titanium, homebullt Spacecub
roars out of the atmosphere on four
Russian vernler englnes.

even with multiple engine failures.
But while tried-and-true propulsion
will catapult Spacecub, up-to-date
computers will control the ride. You
can just press the start button and let
the computer monitor the engines and
dictate the vehicle's flight path, or you
can fly the mission manually.
Spacecub’s suborbital path and low
aerodynamic loads eliminate the need
for a heat shield. Its outer skin will
be titanium, eut and shaped by the
builder in the truest kit tradition.

Highlights This Month
® Bolt Cutters—New devices to deter lightning.
® Seeing Eyes—Infrared sensors guide the blind.
® Battle Of Britain—Showdown at Farnborough.
® Target: Sniper—Sensors pinpoint hidden gunmen.
® Water Power—Engine to exploit “cold fusion.”

® Rocky Road—Robot cars ply torture-test track.
® Motor Rotor—Electric wheel turns itself around.

POPULAR MECHANICS ® DECEMBER 1994

(More Tech Updale on page 18] 17
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Skipper Pilots The
Upper Atmosphere

LOGAN, UT—Plowing headlong into Earth’s
atmosphere, a spacecraft or missile touches off
a shock wave. How does this shock rattle the
chemistry of air molecules? Thus asks the Bal-
listic Misgile Defense Organization, which prizes
data on missiles re-entering the atmosphere,

So BMDO has funded a unique spacecraft
called Skipper, due for launch on a Russian
Molniya-class rocket this spring. Built jointly
by Utah State University and Moscow Aviation
Institute, Skipper has been recently declassified.

Skipper will start looping in a 511-mile orbit
and gradually fall. Controllers will usher the
satellite over areas of the Pacific Ocean where
they normally collect data from ICEMs on test
flights. On-board instruments will look for
atmospherie molecules that glow as Skipper
Skipper will monitor  urtles by at 18,000 miles
Interaction between  per hour. Once the space-
bow shock and craft reaches a 50-mile

atmosphere, height, it will disintegrate.

PHOTOMETERS

TELEMETRY ANTENNA

New Sound
Of Tooth Care

FORT COLLINS, CO—Electric
toothbrushes have really picked
up their game, as Teledyne Wa-
ter Fik has introduced a model
that operates at 30,000 brush
strokes a minute. Rival Sonicare
has a model clocked at 31,000,
Inside Water Pik's Sensonic,
permanent magnets stud a
shaft that pokes into the

e
c‘ ! = CHARGING COIL

- FEEDBACK-SYSTEM
CIRCUIT BOARD
MOTOR STATOR

toothbrush
features eleciro-
magnetic actuator v

under circuit-board 3

control.

brush head. Two elec-

tric coils wrap iron lami-

nations that flank this

shaftt. A circuit board
charges alternate coils in quick
succession, setling up a rapidly
reversing electromagnetic field
that wiggles the shaft back and
forth. A feedback loop adjusts
the circuit board's signals, keep-
ing the brush's speed constant
while it rubs against teeth.

')
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Pegasus Puts One In Van Allen Belts

EDWARDS AFB, CA—Good news for
Pegasus fans. The winged rocket pulled off
a picture-perfect launch this past August,
gix weeks after its bigger cousin Pepa-
sus XL malfunctioned (see Tech Up-
date, page 16, Sept. '94), Arcing from i
the wing of a B-52, the vehicle put a \§
gmall satellite in a looping orbit.

The spacecraft is APEX, which stands
for Advanced Photovoltaic and Electronic
Experiments. Wheeling through the Van
Allen radiation belts that eloak Earth, it
is probing radiation’s effects on satellite solar panels.

ERBNAL SCENCEL CORP. FHOIT

APEX was the final
The next Pegasus mission will loft two ORBCOMM Pegasus-carried satellite

satellites (see “Letter To A Beeper,” page 50, April "M), from a NASA B-52.

Lightning Never Strikes Here

BOULDER, CO—The world's most dangerous phenomenon, lightning accounts
for 6000 deaths and more than £1 billion in damage every year, A company called
Lightning Eliminators & Consultants has devised a way to prevent strikes in the
firet place. Called a dissipation array, the device resembles a skeletonized umbrella.
Here's how it works: A storm cloud has a negatively charged underbelly that
: = —— == m induces a positive charge, called an
. . electric shadow, on the ground di-
=+ | rectly below it. The dissipation
. | array collects this charge and dis-

| tributes it into the air overhead. The £

| charged air molecules form a spaeez

charge that prevents lightning from

LICHTRERG FLIMPATTES L CORISULTAM|
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1 striking area within collector wire.

(More Tech Update on page 22)



No matter what kind of car

" you drive, STP Gas Treatment
¥ helps remove the water that
leads to gas line freeze. And unlike

Hm#:ftﬁrgm our umqua gas tmat-

-' dn't
have frozen fuel lines.

ment formula works to reduce intake valve
deposits and prevent clogged injectors.
Just one bottle every time you fill up is the
perfect antidote to winter. Whether your
-:ur is caal not-so-cool, or just runlly cold.




..pecause You Can’t Rush Smooih

(*—l f*_.-‘l s
— -

L



SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.

19mg. "tar”, 1.4 mg. nicotine av. per cigarette by FTC method.
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Handy Ma
For The Blind

CHICAGO, IL—Two high-school
students have parlayed cruise-mis-
sile technology into a system to help
blind people navigate unfamiliar ter-
ritory. The device works by transiat-
ing infrared reflections into a map
pressed like Brallle into the user's
hand. The design garnered top prize
at a recent technical exhibit at the
Museum of Science and Industry.

Built by Steven Daniels and
Cuong Lai, the apparatus centers on
a vest studded with Micro Switch in-
frared sensors. These connect via a
ribbon cable to a unit strapped on
the back of a hand.

Rangefinding data from the sen-
sors goes to a small circuit board in

vl
—— == .
—
F

s

. 3 il = ﬁ = d =

In device designed by students (right], Infrared beams spot f i

obstacles, while circultry transiates readings Into tactile map. by /

the hand unit, which in turn sends signals probes that touch the back of the user's S
-l

to a matrix of electromagnetic relays. The hand. They spell out a pattern that maps
relays then activate a group of 20 pinlike obstacles standing in the user's path.

Robot In A Can

GREENBELT,MD nawcen-
—Believe it or not, UMF 18
the first U.S.-built "0
robot to ride the PaLET b
space shuttle flew g2k

Robot Down A Hole

LIVERMORE, CA—Badgers, burrowing owls and kit foxes
dig their dens beneath Site 300, a test range for non-nuclear
explogives at Lawrence Livermore National Laboratory. Be-
cause environmental rules protect these animals, the lab must
monitor the burrows to determine if special precautions are
blasts.

The Miniature Optical Lair Ex-
plorer, or MOLE, does just that. The
8-in. vehicle carries a small camera

only last September, necessary during

ROMPS, the Robot AZMUTH=_

Operated Materials !

Processing Sys- ZAKE— o

tem, swapped semi- cagpgiace —1T ' that transmits im-

conduetor-erystal ArMm - ages through an 18-

samples to and from . 1] 2 ft. cable. Rolling on

emall halogen-lamp  axg L = tracks lifted from

furnaces. P & e % | & toy tank, MOLE B
The hardware fit S & —— illuminates the ani- M

into a S-cu.-ft. canis- Robotlc gripper brought pallets to mals’ tunnels with

ter that rode in [ig- fumaces, allowing semiconductor red light-emitting

covery's cargo bay, Samples to meit and recrystaliize. diodes.

Like machinery in a jukebox, the 3-axis robot plucked So far the beasts

small pallets from racks, hoisted them to the lamps and
then replaced them, A newly developed proximity sen-
gor, called a capacifiector, guided the ROMPS gripper.

Future adaptations of ROMPS could fly free on a
satellite, relying on artificial intelligence rather than

commands from ground controllers.

gressively against
the robotic invader.
In fact, they seem to

haven't reacted ag- |

"

MDLE:;I::mhlq:r:.fnm.ﬂm
than anything else.  with TV camera and red headlights.

be more inquisitive

Robot Breaks

New Ground

ALBUQUERQUE, NM—Long a
hothed of robatics research, Sandia
National Laboratories is building a
$33-million robotic-manufacturing

lahoratory. To kick off construction, it |-

was only fitting that a robot shoveled
the first scoop of dirt at a ground-
breaking ceremony this past summer.

The machine used sensors, auto-
mutic planning software and a GPS-

22

based location system to pick the
right spot and then exeavate.

Called the Remote TeleRobotic
Vehicle for Intelligent Retrieval
(RETRVIR), the robot was origi-
nélly developed to ald in the eleanup
of hazardous waste. But RETRVIR
has proved a most versatile testbed.
For example, it has built a small
steel platform almost entirely under

| its own autonomous control.

Adapted from a Honda all-terrain
vehicle, automated RETRVIR breaks

ground for robotics laboratory.
{Mare Tech Update on page 26)
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The Rheem 90 Plus passed rigorous
field tests in the extreme cold of

F L ~ North Pole, Alaska.
ﬂ'@‘ The high winter
It works like a Rheem NLIMILY OF Chicago,
[Hlinois. The lofty altitude of

. Leadville, Colorado, And the sirong
e winds of Cheyenne, Wyoming.

If there’s a colder place to test
the Rheem 90 PIusEas furnace,
please let us kno

W.

That’s why you can count on
the durability and reliability of this
new high-efficiency gas furnace,
either in a new home or when
replacing vour old furnace.

You can rely on savings. too.
The 90 Plus gives you up to 94%
Annual Fuel Utlization Efficiency
(AFUE). With the added economy,
comfort and reliability of clean
natural gas,

You'll also
appreciate s
quiet operation
and compact size.

It’s only 34 inch-
es high, trim
enough to fit in
any replacement
application and
still leave room
for an air cleaner and a humidifier.

For vour nearest Rheem
dealer, call (800) 5348-RHEEM. Ask
about the 90 Plus gas furnace, the
one you can rely on — no matter
how cold it gets.

Clean natural gas.
America's best energy value.
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Black & Decker® Quantum™ )i
Far the serons worker, This 12 AMP, 5,300 RPM saw "4
includes ball bearing motor, precision ground blade, Powerful 4 AMP drilling capahility for the
combination square/wrendch, spindle ock and dust serous do-it-vourselfer. Kevless chuck
collection system for a cleaner work environment. allows for quick, easy bit changes. Includes
#RDA 100, Z.way level, variable speeds, reverse and
speed lock control.
#RD 1000,

W BLACKS.DECKER.

Black & Decker® Quantum
4' Angle Sander/Grinder
Muore power for bigger projects.

Side handle moves in three positions.
Includes 5.8 AMP AC/DC motor, ball
bedring construction, spindle lock
and sanding kit.

RBELFTOR M

Ty 5" Random Orbit Sander

" Home improvements at your fingertips. Collects
the dust while vou sand. Sanding control feature
protects work surface by maintaining optimum
sanding speed. Includes adjustable side handle,
R dust collection bag and skirt, 5-inch hook and
o loop sanding pad and rear lock on switch.
#BD5100

D L.

s o “We cart y 4 Pre wide
selection of powtg tools.
Iknowbecauseldoalot

of woodworking.”




All ball bearing construction for smooth

running and long life. With depth adjust-

ment and easy-read depth scale, collet lock

ﬂ"g& p;uwerl‘ul 9 AMP, 25,000 RPM motor,
1535,

37

E:;“ Five piece router bit set made from

solid steel for long lile and durability.
These popular bit sizes fit all 1/4"
routers, #27-23010.

Wal-Mart brings you power tools at
powerful savings.

So, no matter what project
you're ready to tackle, we make it
affordable to do it yourself. Always.

©19 WAL-MART

Skil* Circular Saw

Powerful 10 AMP high torque motor goes right
to work, delivering up to 2 1/8 HP. With 7 144"
blade, die-cast aluminum blade guards and
lock-off trigger switch. Hardened steel gearing
for extra long life,

#5050,

97
37 - WA

Vermont American®

3 Blade Bonus Pack

Three T 1/4" steel circular saw blades. 97
Set includes popular cutofffrip, plywood, Every
and chisel tonth hlades, e
Super sharp tips for

lomg life and clean outs. e

#2T-26400, y .

W

i

WAL MART

ALWAYS LOW PRICES. ALWAYS WAL-MART.
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Spectre
Spectacular

HURLBURT FIELD, FL—One of
the Air Foree's most imposing
wegpons just got searier. The 16th
Special Operations Wing now has
the first of 13 AC-130U Spectre gun-
ships, which are joining the inventory
of 130A and 130H models.

DECEMBER 1999

Special Operations’ AC-130U Spectre can
pummel muitiple ground targets thanks
to new fire-control electronics.
radar, a forward-looking infrared and
an all-light-level television. These will
aid night and bad-weather operations.
A battle-management center inside
the aircraft will integrate the elec-
tronics, permitting simultaneous at-
tacks on two widely spaced targets,

The 105mm howitzer and 40mm
cannon are still on hoard. But a 25mm
Gatlin a‘f, cannon has supplanted the
original 20mm gun.

More important, the AC-130U"s
wedpons suite will slave to a sensor
package, which includes fire-control

G |0

As I:ullrt Crosses .Hﬂiﬂ"i fieid
of view, computer swings
spaotiight to llluminate sniper.

* | Tables On Snipers

| LIVERMORE, CA—They lurk on Balkan hills
picking off distant civilians, or wait for their mo-
| ment near political gatherings. Snipers have
always enjoyed the unfair advantage of con-
cealment. But Lawrence Livermore National
Laboratory may have just evened the odds.
Engineers there have concocted a system
called Lifeguard, which uses a unique sensor
| to track flying bullets back to their source. Al-
though developers won't disclose the nature of
the sensor, the device doesn't rely on sound.
Once the sensor has scanned the bullet in
v flight, a computer pinpoints the origin of the
LM shots within hundredths of a second.
 Surrounding a potential target, the sensors
could hook up to spotlights, cameras or—for
military applications—a gun that answers in kind.

Supersonic Teammates

minimize environmental impacts, including noise, of a
Mach-2.4 airliner. These include a high-lift flap system to

HUNTINGTON BEACH, CA—In a move unprecedented minimize Engine thmst during elimb-out and approach.

for these rivals, Boeing and MeDonnell Douglas
have given up pushing different concepts fora
supersonic arliner. They've now joined forces

on NASA's High-Speed Civil Transport program.
lans called for a 311-1t,
. wingspan. Meanwhile,
MeDonnell Douglas favored a longer aireraft of

Boeing's original
airplane with a 135-

334 ft. with a ‘mngsfpan of 128 ft.
The new phase o

the program will blend these

designs. Engineers will also seek technologies to Boeing and McDonnell Douglas will co-develop future 55T plans.

Little Mirrors, Big Screen

26

DALLAS, TX—Years in development, Texas
Instruments’ digital micromirrors appear ready to
hit the big time for projection TVs. The technology
features a grid of microscopic mirrors on silicon
posts. Signals from electrodes cause the mirrors to
tilt. The result: Light projected on the mirrors is
reflected either to the screen or out of the optical
path. The tilting mirrors thus control the light in-
tensity at each point on the sereen.

Texas Instruments has explored two methods
of adding color to the system: either a spinning
Miniature mirrors filter or separate mirror ar-
reflect light at rays for red, green and blue.
different Intensities  INOW engineers are improving
for bright picture, manufacturahility.

{Muore Tech Update on page 30)
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If you want to go 1o college, the Army can get you there. Qualify for the Montgomery GI Bill

i /plus the Army College Fund, and you can earn $20,000, $25,000 or $30,000 with a two, three

S ot only | . _ or four year enlistment.

I to ge | While vou enlist, you can even
— POUENE Orve. 1 apply for and gain admission to a

college throngh.QON&P — the Army's Concurrent Admissions Program.

And remember, ﬂ;ur education never stops while vou serve. You'll learn things like teamwork,

confidence and self-discipline, important tools that help you in college and all through life.
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mﬂm ; Quality®

S GUMOUT

Solutions to Engine Problems.

PRESENT

THE NATIONAL
AUTO QUIZ

1. The bodystyle designation of this 1947 Jaguar
is a:

A) Convertible. B) Cabriolet. C) Drop-head Coupe.
D) Landau.

2. What Indy champion was known as *The
Professor?”

A) Mark Donohue. B) Rick Mears. C) Roger Ward.
Dy A.J. Foyt.

3. The world's largest museum dedicated to a
single automotive nameplate honors the:

A) Ferrari Daytona. B) Mercedes-Benz SL.
C) Duesenberg Model J. D) Chevrolet Corvetta.

4. What track on the NASCAR Winston Cup circuit
has the highest banking?

A) Dover, B) Talladega. C) Daytona.
D) Indianapolis.

WIN A FREE VIDEO

Send us your auto-related questions. If we use one
of them in a future quiz, we'll send you a free car
care video. In case of duplicate questions, the one
with the earliest postmark will win.

Send your entries to:
National Auto Quiz
PoruLAR MECHANICS
224 W, 57th St.

New York, NY 10019

5. What car did James Garner drive in the TV se-
ries, "The Rockford Files?"

A) Pontiac Firebird. B) Chevrolet Camaro. C) Ponti-
ac Trans Am. D) Ford Mustang.

6. Who is the 1994 Indy Car Champion?

A) Michael Andretti. B) Al Unser, Jr. C) Nigel
Mansell. D) Emerson Fittipaldi.

7. The world's fastest production car currently is
built by:

A) Ferrari. B) Lamborghini. C) Bugatti. D) McLaren.

8. Which carmaker introduced a series of models
that they called the "Forward Look?"

A) Chevrolet. B) Chrysler. C) Pontiac. D) Ford.

9. Before the timing chain can be inspected and re-
moved, the following component(s) must be re-
moved:

A) Rocker cover (valve cover). B) Cylinder head(s).
C) Vibration damper. D) Intake manifold (V-type en-
gines only).

10. Which carmaker was the first to offer a “woody”
station wagon that did not have boxy, truck-like
styling, but followed the lines of a sedan?

A) Ford. B) Nash. C) Chrysler. D) Packard.
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WORKS FOR 3,000 MILES

FOR CARBURETED ENGINES

INJECTED

FOR FUEL
ENGINES

THINK OF
THEM AS
BOOSTER
SHOTS
FOR YOUR
GASOLINE.

® These days, people are using
detergent gasolinegs 1o keep fuel systems
clean and running. But alone, these
gasolines are just not strong enough o
truly ¢lean out your fuel system and
help eliminate engine performance
problems like poor acceleration, hard
starts, hesitations and stalls. For that,
vou need Gumout® Fuel System Cleaners,
® These extraordinary cleaners add a
boost of real power to detergent
gasolines to clean fuel systems better
and fuster than gasolines alone, Gumout
makes a fuel system cleaner just right
for your car or truck - whether it’s fuel
injected or carbureted. Pick up the one
that's right for yours today. Then pour it
into your gas tank during your next
fill-up. And in just one tankful, you'll
feel a real difference.
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Lowdown On The Showdown At Farnborough

i AERCEFALE ILLLISTRETICN

FARNBOROUGH, ENGLAND—
Overhead, the drizzly air shuddered
from the roars of Harriers, Sukhois,
F-16s and other international war-
birds. But on the ground, the sound
and fury was just as insistent. That's
because the Farnborough 'S4 air
show was the theater for a pair of
hotly contested home-turf military-
procurement awards.

Britain's Royal Air Force wants
to retire its aging Heet of 60 C-130
Hercules airlifiers. Seeking new
planes as soon as 1996, British flyers
have already voiced their preference
for Lockheed's coming C-130J vari-
ant. The J will fly on scimitar-shaped
Dowty propellers and Allison AE2100

At the same time, Britain's
Army Air Corps is mulling a range of
choices with which o replace its
Westland Lynx attack helicop-
ters. Again, although a
decision won't hap-
pen until the
spring, the
flyers’'

South Africa’s Flowchart 2 |s a target drone that mimics steaithy fighters.

choice is American: the AH-64D
Apache with its Longbow radar and
avionics. But Eurocopter's much new-
er Tiger has also drawn attention, as
has Bell's night-fighting variant of

Europe’s Future Large Alrcraft [left) and
Lockheed's C-130J [above] seek contract.

the veteran AH-1, the Cobra Venom.

A dark horse in this contest is
South Africa's Rooivalk, a heavy-
weight contender based on France's
Puma helicopter. The South Africans,

turboprops, while two crew
membears, not four, man the
highly automated flight deck.
But the UK must also con-
sider Europe's Future Large
Aircraft. The multinational
project, which loomed as a
huge plywood mockup near
Farnborough's main entrance,
can't be delivered before
the century turns. It does .
promise a much bigger cargo paSeg
bay that could engulf a Warrior
fighting vehicle or even a
Chinook helicopter. And local
favorites British Agrospace :
and Rolls-Royce have stakes in thﬂ
project. A decision from London
could come as soon as this month,

South Africa’s Roolvalk (above), Bell's
AH-1W Cobra Venom [below left) and
Eurocopter’s Tiger [below right].

; welcome again at Farnbor-
ough after years of disgrace,
showed off their battle-proven
chopper as well as a new
stealth target drone called
| Flowchart 2.

Meanwhile, the air show
teatured the usual teast for
aviation buffs. Among the
highlights: a horizontal “cobra”
maneuver from Sukhoi's ca-
M nard-sporting Su-35, a dizzy-
W ing blue-sky ballet from a
M Sukhoi Su-26 aerobatic air-
craft, a drenching shower from
an liyushin IL-76 outfitted for
aerial firefighting, and a breakneck
turn-on-a-dime performance by
France's new Rafale fighter.

30

{More Tech Update on page 32)
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SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight,

Why?
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LA WOUACRHT ERFRTEAMT BLLLSTRATION

Army’s Missiles Go To Sea DALLAS, TX—Although the Army

and the Navy have long ruled sepa-
rate domains, all that may be chang-
ing. For example, Army Black Hawk
assault choppers whirled off the decks
of Navy carriers during last fall's
Haiti expedition, as the Pentagon
tried new foree-packaging concepts,

Now, in a separate effort, the Navy
is testing a landlubber’'s weapon—
ATACMS, the Army Tactical Missile
System. While the firings will use a
strap-down launcher, studies sugpest
the Navy's existing Vertical Launch
Svstem could also shoot the missiles,

If the Navy variant passes muster,
it will feature improvements planned
for the Army’s ATACMS. Because
each missile will earry only half the
number of bomblets in today's ver-
sion, its top range will effectively
double to roughly 150 miles. To make
up for the drop in bang power, a GPS-
based guidance system will provide
exquisite precision.

Engine To Burn Water

CAMBRIDGE, MA—Are hydrogen fuel tanks safe enough for use in
a car? A Massachusetts Institute of Technology professor sidesteps
this question by proposing water as the storage medium for hydrogen.
Keith Johnson has conceived an engine that exploits his explana-
tion for controversial “cold fusion.” Johnson attributes the excess
heat in eold-fusion experiments not to a mysterious nuclear reaction =
but to an obscure but well-documented chemical reaction. _ | N L WATER
In thiz reaction, a charged nickel eathode draws and crushes to- \
gether the hydrogen atoms in water. The reaction breaks water into ! E \
hydrogen and oxygen and tickles the nickel into giving up latent heat. BATTERY—F MICKEL CATHODE
Juhnson's water engine uses this heat to burn the hydrogen in oxygen.  Water englne uses nickel to liberate hydrogen fuel.

. Flarecraft FDP Five WESTPORT, CT—The first proguction-line Flare-

craft is now available. With a price tag of $150,000

| and seats for five, the L-325 is rolling out of a

| Midwestern factory.

The model sports a number of new features not
seen in the prototype that debuted three years |
ago (see Tech Updale, page 10, July "91). In

addition to its Subaru V4 powerplant, the L-325

maneuvers on a Yamaha waterjet to back away

| from a dock. Kevlar shiglds its underbelly from
punctures. And the pilot sils forward in the bow,
making room for four passengers behind

P LS TRATICR [P RLIST PRI

planing-hulled Golden Eagle left
contestants from the University of
Arkanzas-Little Roek and the Univer-
sity of Puerto Rico in its wake, Solar
racing happens to be a popular pro-

fessional sport in Japan. !,'ﬂ'!

Boats To Run
With The Sun

PEWAUKEE LAKE, WI—While
solar-powered auto races are familiar
by now, the world's first intercolle-
giate solar-boat contest saw daylight
last August.

The race, ealled Solar Splash, drew
gponsorghip from the American Soci-
ety of Mechanical Engineers and
Johnson Controls, which donated bat- ]
teries. The big winner: Kanazawa In- ——
gtitute of Technology, which took both |
gpeed and endurance trophies. The KT and UA-Little Rock squared off in Solar Splash 200-meter sprint.

iz {Mare Tech Update on page 36)



DOES THE WORK OF
ONE HUNDRED ELVES.

= fAall Boaring Motor

Deburrs  Engraves Polishes  Delicate Polishes Engraves Sharpens Cuts Grinds Shapes Engraves Grooves
Metal Plastic Silver Sanding Matal Metal Metal Metal Steel Plastic Leather ‘Wood
: - ?
|
Grnds Buffs Shapes Carves Cleans Smoothes Hollows Sands Removes Polishes Cleans Polishes
Rust Plastic Metal Wood Metal Plastic Wood Wood Rust Brass Jewalny Glass
| ; §

The Sears Craftsman Rotary Tool might be the And that’s just the beginning. As a special

most versatile power tool you could .—-Dg?: == value, this model comes with a free
s

own. With up to 30,000 rpm and 100-piece accessory kit, includ-

dozens of accessories, it easily ing sturdy carrying case with
handles all kinds of jobs, on all removable accessory tray.

kinds of materials. Let all the elves at your housa

Carve wood, shape plastic, know the Sears Craftsman

grind metal, cut pipes, polish namahl AT i Rotary Tool would be the
silver, sharpen tools, etch glass. m perfect Christmas gift.

CRAFTSMAN.




You Need The Edge.

MICRO-KNIFE™
Fast action when you need it.

Five years ago Ray-0-Vac aoquired Tekna,
Then quickly decided cthe lightning-fast
Micro-Knife™ was a bit roo “swirchblade™
for their image. So they gor nd of i,
maling and all. Just recently, a longime
Edge customer led us to an unknown
stash! Now vours, while they last! Click
the button and mstantly reveal a scalpel-
cdged blade. The guard complerely
swallowed by the stainless case. Over

67 long. Made in the U.5. Call now!

B Tekna Micro-Knife™

] ) #TH0D0 §34.95
! P B Set of two, §29.95 each!
#2T A0 §59.90
Nt O Who is listening to your
= | private calls? Now talk

with complete confidence
| and security.
W' The Scrambler™ converts
your voice into uninielligible
nois¢, then digitally
re-comverts it back, This is
the 21st century Yechnology now used by govemment
and high-powered clsgtives. In one portable, carry
amywhere unit. Protecrs Segins wire-taps, recorders,
tramsmitters, linemen, and ccfalir scanners. Works
on any phone - home, office, car,'men pay
phones. Best of all, no wires to conneg, no
complicated instructions.  Just chick The ™
Scrambler onto any handset, and punch
in one of 38 488 codes. Now you're
clear to talk 1o any other Scrambler
equipped phone - in total prvacy, The
Scrambler, Complere with a liferime
warranty.

B The Scrambler™ Privacy Protector #ACS-2 524900 each

B Sct of two Scrambler™ Units #ACS-SET $229.00 cach

save 540.00
Snper-cfficrent, pawvered by pust ovie S battery,

BLAZER
MICRO-TORCH

The 1300° edge.
At owver /s the surface
temperature of the sun, 3*
Micro-Torch will ignite a wet
campfire, harden metals, fuse
plastics, cut rope like a laser
beam, and thaw a frozen lock in
about half a second.

Press the electronic ignition
lever. The blue-hot flame is
windproof, rainproof, and complerely
adjustable. Indoors, even solder jl.'wr|:l'}'._
copper and electronic components, Detachable
mssbeiiaatind for hands-free operation.  Outdoors, Blazer is the

ultimate survival ool = BUITTT et —

Get two - keep one at home and one in vour |.'.:..T-- llr‘”l_f'l'“l"l'

compartment. You'll be amazed how often you fire it up,

B Blazer Micro-Torch #PB207 $39.95
B Blazer Fuel, 3 year supply #RF300 £9.95

Complete with full instructions and a lifetime warranty.

Discover What It's Like
To Sec In The Dark.
Push the trigger. The
T3C-1 Scope powers up.
Suddenly, in green-hued

clarity, might is like day,

magnified 3.2 times!

Diesigned tor USSR Special Foroes,
powerful T3C-2 Night Vision Scope lets vou see
clearly in just startight. Now switch on the Infrarcd

Mluminator - and see in pitch black tatnd darkmes.

Optics focus smoothly from 3° to infinity.  Complete
with carrying case. Requires 6 AA barteries. Tripod
muountable.

Marure study, law enforcement, boaring, camping, or just plain spying, this once-secret Cold

War rechnology is now yours. Lifetime warranty,

B T3C-2 Night Vision Scope, with lluminater #T3C-2 $479.00

Includes
[liwaminater!

Sit in Your Car and Hear
Inside Your House - a
Quarter of a Mile Away!

The same rechnology used by
surveillance teams and undercover
palice:  Sub-miniature electronics
amplify and rramsmir even
whispers — fight 1o your portable
or car FM radio!

Internally powered by a
3-month micro-bamery. Leave hidden and choose when o
“listen in™, Or hide in your pocket and sceretly transmit a
conversation to a friend’s car or walkman! Secure and montor
offices, vour home, or anywhere. You won't believe vour cars,

B Micro-Tech Transmitter Bug #E277 $34.95
Check yonr local laws before uning.

Owm the watch that kept Soviet spies on time.

[ssued o first vear KGE recruits, the 17 jewel KGB
warch was a badge of honer. Emblazoned on its veal-
green face is the dramatic red seal of the infamons
intelligence network.  Below, “KGR™ in oynillic letrers.
Made in the original factory outside Moscow, with
black leather band, moveable nickel-silver bezel, and
accurate 1o +5 seconds per month,  Now own the last
“wf a genuine cold-war relic, and get o your next party
mésng on tme, toa!

8 Origiial Soviet KGB Watch #KGB-W $59.95

Own the laser [m:in?h,g!' the future,
Project 4 brlliant red dot W to 100 vards. In the open, or clandestinely.

Great for conferences, g programs, construction sites, driving your neighbors
crazy, or making vour dog run aroufdin arcles. We had a great ame projecting a dot onto
the computer monitors of the office acns the street. They never did figure it out.

New state-of-the-art optical dindes for .:."b.l'!_ixi. miense beam. Mow, for busmess, work,
ar fun, own the personal laser of the 21t contufi,

B Ultra-Tech Laser Pointer, whine

#LES000 857995
B Ultra-Tech Laser Pointer, black
FLR600L 57995




We Deliver.

1§ the screaming | 30db alarm or
high-beam micro-light doesn't

chase “em away, pust switch to g
stun-and let 400 pulse-volts NIGHTHAWK
knock them down! PISTOL CROSSBOW
Finally, ti-level defense in _ _ _
one fist-sized concealable Shide a steel-tipped hale into the
package. New Triad's pulie-palt ready position, take aim, & firc.
‘“_.!_.1: . ' coill pack a wallop Emi:rai:m The 1f3_=L"r}"Jﬂ:’hl:=fl::ml E{-]m-pc
§ LN DWiC . Ri streaks m ure, You
TRIHD P musm:'hm: TT:;gf;E'u:Eh' command 40 pounds of
Personal Defense System E‘ ng. 1 ) 3
wear bl in just 2-3 minites, plenty awesame dic hfit stopping
of rime to get help or get avay. Pls, a built in alam sounds on your switch [:"“F The Nighthawk will rip a
commiand, of if the wist-pin s pulled. A micro-halogen light disconcerts It through !/4* Fll'“'ﬂi?*i »
axsailants, piving vou time o act. (Also an excellent emergency hight) Keep with dead-eye accuracy. Swilt,
the Triad on your keys, or give one to someone you care about. Tt's silent, and not a toy. Test
shockingly affordable. fire one with the power

of our no-nisk guarantee,
B NMighthawk Pistol Crosshow #1066 52995
B 11-pack extra bolr-arrows. #1066-12 $4.95
B 12 therrades steel-tip aluminum shafk bolts in anodized gokl. ®1066-A 59.95

B Triad™ Personal Defense System #300ZX $39.95
B Set of two Triads #300ZX-2 $34.95 cach. Save $10.00

FEREny
Cron-hair™ 4215 Target Scope, enlinges
"l'ﬂ!ll m your view 4 nmss, simple to mosnt
HILABLE #CALD 52995

Electronic Point Sight, projecs brlliam red
dot onto vour fickd of view, never misses,
cinch o mosine. #7THOIODE S18.95

RARE FIND!

Fifty years ago this
summer. D-dav. America
held its breath, The barde
raged. Through France, and over the continent. A year later,
they came home, victorious.  Ohur fathers, grandfarhers, and perhaps
}tlU.T‘!-l:lf All will remember the M-1 Garand rifle. And the sieel that tipped
i. A reminder of when war was a far more personal thing. Lnllkc nth:r WWTI
Bayonets you may have scen, these are the originals. -
Complete with scabbard, and a cemificate of authenticity.
They have seen action from the Ardennes to Korea. Over 117
long, with a parkenzed 77 blade - ready to take 2 raroms edge.
Camping, survival, chores at home and on the road, or under
display glass in vour den, room, or officc. Own the steel that
helped keep freedom alive.

B Authentic M-1 Garand Bayonct #M1-GB $26.95
VWkile rupplier fnsr ondv, Chuanrivies limired.

Fack gramine WWTT Gerand
Bavawer ar compler witdh
reaiiwerd wrd Corraficnte o

Anthemtizrry. Fack Hiwoer F I

s ratted NRA “very poud 10 With any order over $75.00. '\“1

excellens” condition THE EDGE COMPANY The 11/:™ Mini-Zippo

Pineapple With a Twist.

Go ahead. Yank the finng pin. Now
release the spring-loaded arm. Solid
pewter *WWII Pineapple™ Grenade
lighter fires up awrematically
Regulation 4" tall, complere with
replaceable lighter cartridge. Next
time someone asks for a light, toss "em
a flaming grenade instead

B WWII Pincapple Grenade Lighter
#730 $19.95

‘.

KNIVES, TOOLS, & GIFTS Lighter — ready to use!
P.0. Box 826, Brattlebora, VT 05302 » 1-800-732-9976

[vaima  Call Toll-Free 1-800-732-9976 or fill out order form and mai to:_The Edge Company P.0. Bax 826 + Brattieboro, VT 05302 ]
| Name Model # Description Qty Pricc Bach | Towml | |
| Address i
| City State Zip |
! Telephone ( ) E
I

! Method of Payment: (1) Check or Money Order enclosed i
| QVISA U MasterCard [J Amex (J Discover O My arder is over $75.00 please send me my FREE Mini-Zippo Lighter, | !
t CreditCand®: [ [T T TTTTTTTTTTT T |OAlsosendmeaspecl 2 year Bdge Catalog subscription. 53,00 E
| ExpDate:___/ _ Issuing Bank of Card = — '
| o s el v o ok e R B o B e e e, | SURppE I
! conceming products 1 have ordered: sl refand, erodi, or cxchange. Your cholce. Pl - orory Edps '
. produes s svered by our famous [fexime warrasny. TOTAL 1
i Add $4. 080 seippingg and insuranis pre itrm, L2100 rack addinens! iom. AN evierr dripped witiern 48 brwr E
i 24 HOURS A DAY :
1 o ]
{ CALL TOLL FREE 1-800-732-9976 7uxivea 3 F-B
: The Edge Catalog - over 60 full-color pages of the hottest knives, tools, tricks in the world. See it for yourselll !
i i
] ]
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Chrysler’s gh
Road For Robots

CHELSEA, MI—Test drivers at
Chrysler's proving grounds are in
for a big relief. Starting next year, a
new Automated Durability Road will
gave wear and tear on humans while
putting cars and trucks through the
most extreme tests of suspension,
steering and whole-car life evele.

The test vehicles will be retrofitted
to respond to radio signals from a con-
trol center. An underground guide
wire will direct the cars around the
1.3-mile oval. If the vehicles wander

.'.I il= - - _..- “ -- 0

1 » s "
LRSI
-\._l-ﬁ-i. - i ;-

Automated Durability Road will wale on Chrysiers without hammering humans.

from the wire or sense humans near-
by, they'll brake automatically.

The track has three lanes. One is
laid with blocks of Wisconsin granite
set at different heights, for a jolting
ride. The middle lane is potted with

deep chuckholes, while the outer lane
is a smoothly paved pull-off strip.

The driverless torture track will
allow Chrysler to accelerate its test
schedules, squeezing 100,000 miles of
motoring into two weeks,

Ford On A B-52 Chassis

I0OWA CITY, I1A—
Taking a hairpin turn
and hitting a patch of
ice in the lowa Driving
Simulator feels like the
real thing, thanks to a
wide field of view and
a motion base from a
B-52 simulator on loan
from the Air Foree.
The motion base
tilts with the com-
puter-generated im-
agres to prevent queasi-
ness, Motion also helps
drivers evaluate car
performance on rough
surfaces by allowing
them to feel the bumpes.
The University of |
lowa wants to know if

lowa facliity has tested Taurus
and Satum, but researchers
really want to try a Corvette,

LEONARDSTOWN,
MD—Town Creek
Industries has put a
new spin on an old
idea. Tuck motors
ingide wheels, and
yvou've eliminated 600
pounds of transmis-
sion, differentials and
drivetrain.

electric wheel, bat-
teries power two
pancake maotors,
one driving a ring
gear, the other driv-
ing an inner sun gear,
Between these gears
lie three planetary

gl .
LIRERTTY OF CRA PHOTOS

a virtoal-reality prov-

ing ground is feasible. If so, automakers could test
different models by simply rewriting computer code.

ART CTMTER PHOIPD

Exposed engine and fiberglass-shrouded people
pod are hallmarks of Tu, a microsupercar.

LOAY SPEED WANDINGS

In Town Creek’s _

Electric Wheel Drives Itself

DRIVESHAFT

HUB .
PLATE
PERMANENT
Windings and magnets
make up motors to tum gears, which In

turn spin pinions to drive electric wheel,

pinions, which transmit torque to the wheel through a shaft.
At idle the ring gear and sun gear counterrotate so that the
pinions don't move, To gain torque, one gear slows down until,
at high speeds, the gears are running in the same direction.
Advantage? Efficiency during both aceeleration and eruise.

Tu, The Small Wonder |
PASADENA, CA—lts father was a Kawasaki superbike.
Its mother was a VW Rabbit. Tu, a mighty mite designed
by two students at Art Center College of Design, takes
components from each of these and wraps them in a
fiberglass shell. The result: a 990-pound hot rod.

The open-top 2-seater—a street-legal working proto-
type—runs on an uncowled aluminum engine from a
Kawasaki DX-11. The 140-horsepower powerplant tums
the rear axle via a chain drive. The Rabbit supplied parts
such as the steering column and maodi-
fied differential components.

POPULAR MECHANICS ® DECEMBER 1994
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Hello, my name is Tom Lee, President of
Bierhaus International, Inc.

If you're tired of paying $12-§ 18 a case for
beer, | don't blame you.

That's why I'd like to show you an amazing
new way to brew your own superb lager for
as little as $4.56 per case. You actually SAVE
up to $10 on EACH CASE OF BEER. And wait
until you taste the beerl Compare it to the
finest premium beers. Referring to this
method of making beer, the New York Times
stated, " the |::|uﬂjn)|r of the beer may surprise
many penple... wait two to four weeks and
friends may be placing orders)

The secret is in an anaerobic mini-brewery
that lets YOU make up to 6 gallons of ALL
MNATURAL BEER, using only the finest barley
malt and hops. No chemicals. No preserva-
tives. You can brew several cases of beer in
about 25-30 minutes, And eueglhmg you'll
need [except the bottles and a little household
sugar| comes with your mini-brewery.

I realize you're skeptical. 1 don't blame you.
That's why we're offering our unheard of
£5.00 FREE GUARANTEE.

Try your mini-brewery. Keep il for up to 6
maonths. Make the beer at your lelsure, If you
don't agree that this is the best beer you've
ever tasted in your life, we'll buy the kit back.
What's more, we'll p:r the return postage
(by regular UPS or Parcel Post rates) lndsmd
Lm"“ extra $3.00 for your time and trouble,
o conditions. No excuses.
[————=——— i ——5 ]~ =]

IS IT DIFFICULT TO MAKE?

Using the Bierhaus Mini-Brewery, you can
brew beer in just 25 minutes on a regular
kitchen stove. Let it ferment for seven days,
bottle it, and you're done.

®No more lugging empty beer cases to the

carry out.

®No more chemistry set taste.

®No more paying §12-518 per case of beer.

Just brew what you need once every month

or two and that's it! For as little as 19 cenls
per bottle.

CAN I MAKE DIFFERENT
KINDS OF BEER?
Certainly. Just vary the ingredients and
recipes according to the instructions supplied
with each kit. You can make...

sLIGHT LAGER. Comparable to most Canadian
premium beers and some light European lagers.

I'll send you $5.00 FREE if you don't
agree my ALL NATURAL beer is
better than any commercial beer
you've ever tasted.

*BAVARIAN DARK LAGER. Full bodied, yet nol
bitter. The head is incomparable—rich and creamy.

*STOUT. Rich in body with a hearty, robust flavor.
In the finest tradition of grand Irish Stouts.

*ALE. Popular with American home brewers. From
England's favorite hoppy, dry "hitter” ales to the
sweeter brown ales enjoyed in fine European pubs.

CUSTOMER COMMENTS

"My friends and I had tours of duty in
Europe and were looking for that "old coun-
try" flavor and body. Your Bavarian Dark has
it all”’ —LL. Fred Frances, Texas

“Your Continental Amber is as close toa

perfect beer as I have ever consumed.”’
—Dwayne Staner, lowa

“I no longer wonder whether [ prefer the
best commercial beer or your beer which [

made. NO QUESTION. YOURS IS THE BEST
—Ed Pearson, New York

IS IT LEGAL?

You can make up to 200 gallons of beer
}:rer year — tax free — and you don't need a
ederal license of any kind.

WHAT ABOUT
ALCOHOLIC CONTENT?

You can use your Mini-Brewery equipment
over and over again for many years, and
remember it's unconditionally guaranteed
for one full year from date of purchase.

Your new Bierhaus Mini-Brewery contains
an FDA foodgrade 7% gallon fermentation
tank with lid and airlock, complete syphon
unit, bottle ca ram:lcap.s. bottle brush, and
brewing g;unﬂIE —plus ingredients to make

2 + cases of beer. The ingredients will be for
arich American lager—our best selling beer.
Compare it to your favorite American com-
mercial beer.

$5.00 FREE

You can make a super light beer (1.8%-2%
alcohol|, regular strength (4.5%-5%), or a
European-style lager, ranging as high as 7. 5%
alcahol.

MORE GOOD REASONS
TO BREW YOUR OWN

If you truly love good beer, now isthe ideal
time to start brewing your own. "Sin" laxes
are definitely coming. Bills before Congress
could add $5.00-$6.00 to a case of beer or you
could pay over $1.00 a bottle for a six pack.
But even more important is the quality of the
beer you drink. “A well made home brew can
stand on its own two feet against any pre-
mium brew the world over)’ says Tom Ayers,
a home brew enthusiast,

Home brewing is growing at the rate of 25%
a year and all the technology, ingredients,
equipment and know-how is available to
anyone who wants truly fine beer.

WHERE DO 1 GET SUPPLIES
ONCE I GET THE KIT?

Just call us to reorder. Bierhaus is among
the largest mail order suppliers of equipment
and ingredients in the country. You can
choose from over 50 different malts from
countries all over the world. We also carry
a wide range of brewing supplies and ac-
cessories... everything you need to brew the
best beer you ever tasted.

Our guarantee 1s simple.

Order the kit and make the beer. Serve it
to your family and friends and ask them to
compare it to their favorite beer. If everyone
doesn’t agree it's far better than commercial
beer—simply return the kit. I'll pay the return
postage and send you a check for jﬂ!lil‘kl‘r\u'
chase price. Plus I'll send you an EXTRA

§5.00 tor your time and trouble.
1w Bierhaus International, Inc.

3723 West 12th Street, Dept. PM-1
Erie, Pennaylvanin 16505

i Bierhaus International, Inc. m_!
Please send me the following mini-brewery:

[ Basic Kit |as described above u

$39.95 plus $7.50 S&H [UPS
continental USA only

O Supcr Kit -X |includes Basic Kis it plas an
additional complete fermentation g, Spocin,
h]rdmmm thermometer &k double ingredients for 10

pallons of beer. gy 95 piullBWS&LJﬁUTﬂ

NAME
ADDRESS

CImy

PHONE

[ Check enclosed
[ Charge to: T MasterCard O VISA O Discover
Acct #
Exp.

STATE Iy

|PA residents add 6% sales tax]

FOR EXTRA FAST SERVICE cal i af (S04) 5337147
from 8:30 am - 500 pm. EST weekdays and charge
o MlmilarCasd. VISA o Dipcowes




AUTOMOBILES

Detroit Spy Report

BY JIM DUNNE, Detroit Editor

Pontiac Ram Air

® Pontiace is planning a

“Ram Air" theme for some
ol its sporty car lines
for later this model vear,
These |'r||l|r‘i':‘! show &

Trans Am model with a
suggested Ram Alr indue- |§
tion system. While much E
of the car's styling is ulenufal to
standard Trans Ams, the Ram Air
hood and exhaust pipes are clearly
different. The large hood scoops bring
outgide air direetly to the intake mani-
fold, while at the rear, large rectangu-
lar exhaust pipes help get rid of the
exhaust in a hurry. But this project is
more than just air scoops and exhaust
pipes, It's a very serious attempt to
get more horsepower out of the en-
gine, And with this Ram Air setup,
Pontiae engineers figure they can
boost a Trans Am's horsepower by
about 10%. The air intake is simplified
by routing air in a straight line from
the outside directly to the intake
manifold, eliminating the right angle
in the passageway on today’s Trans
Ams, With the larger exhaust pipe,

Smoother, rounded nose hints at future of Oids 88.

38

there's reduced backpressure. Yep,
the age-old hot-rodders’ tricks are still
valid in the computer-controlled "90s,

98 Doesn’t
Go Into 97

Plans at Oldsmo-
bile call for drop-
ping the venerable
Ninety Eight se-
ries as a separate
model in 1997, Olds
planners see the
Aurora as the flag-
ship sedan in the
future lineup, and,
with the growing
popularity of the Eighty Eight, that

leaves little room for the Ninety
Eight. While the ear may go away,
its numerical name may not

Olds management is still
thinking of offering the

Ninety Eight as an up-
seale trim level in the
Eighty Eight lineup.

‘96 Oldsmobile
Ei Eight
Oldsmobile will do a
complete reskin
of its Eighty
Eight model for
the 1996 model
yvear. The car will
have new surfaces on
its sheetmetal, but will be
essentially unchanged in chas-

gis layout and performance. This pho-
to of a so-called “development ecar”
shows the new grille and front-end
styling. The remainder of this devel-
opment car is unchanged from the
current car. Reports from inside GM
say the 1996 will have more rounded
lines and will resemble the 1993 Ham-
mer show ear that Oldsmobile devel-
oped on the Eighty Eight chassis,

Showing The SHO

Chrome wheels, specific styling for
the front end and 16-in. wheels are
some of the details of Ford's 1996
SHO maodel, caught here during some
hot-weather testing, Nestled in the
car’s engine compartment is a new
engine. The dohe V8 was designed by
Yamaha, but will be built by Ford at
its Cleveland engine plant. Ford ex-
pects that the amallish 3.4-liter dis-
placement will put out an impressive
250 horsepower. Special SHO wheels
and embossed bumpers will advertise
the fact that this car is still the hottest

Taurus SHO Is rounded, inside and out.

sedan on the road. A look inzide re-
veals that the rounded lines of the
car's exterior sheetmetal are echoed
by round housings in the instrument
panel—one for gauges, the other for
radio and a/ec controls, Note that the
oval surfaces on the panel carry over
the oval theme of the exterior styling.
Look closely and you see a rounded
pod that houses controls for heater
and radio. That positioning has long
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Soon at a Bulck—and then Cadillac—dealer near you, a rebadged version of this Opel.

been a favorite in coneept cars, but
has never before been seen in a main-
line sedan, Overall, the ear will follow
the styling of the standard Taurus, in-
cluding round headlights and an oval

grille opening,

Déja Vu All Over Again

Onee again, it looks like Buick will be
selling European-made Opels, The
current plan has a version of the Opel
Omega going into Buick showrooms
for the 1998 model year, Buick cur-
rently has the Opel under test in the
United States to check out necessary
federal apecifications for the car. This
is the same car that Cadillac will in-
troduce for 1997 as its lowest-price
model. Buick will sell its version as a
top-of-the-line sporty sedan. Specifi-
cationg inelude a V6 engine, rear-
wheel drive and 5-passenger seating,

Front-Drive Cougar

You ean pretty well expect that the
next Mercury Cougar, due as a 1988
model, will be a front-driver, no
longer a rear-wheel drive. This repre-
sents a revolutionary change for the
gporty coupe. But for the first time
Cougar will be completely separate
from the Ford Thunderbird design.
Reports indicate that Cougar will be
based on the Mazda Millenia chassis.
That means, besides front-wheel
drive, a V6 engine and smaller dimen-
siong. Though based on a Mazda de-
sign, Ford and Mazda will build the
car in a U.5. assembly plant, Hope-
fully, there’ll be a larger engine than
the Millenia's 2.3-liter banger, in spite
of the optional supercharger.

Cadillac Goes

To The Yukon

If Cadillae management gets its way,
you may well find an upscale large
sport/utility vehicle wearing the
Cadillac crest. Executives at GM's
luxury-car division want a sport/util-
ity vehicle like the 4-door Yukon, GM
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management hasn't given the green
light to such a project, but Cadillac
executives are already md]-ung plans.
“We'll have leather seats, wood trim
and the Northstar System—the
works,” says John Grettenberger,
Cadillac's top man. There is a rela-
tively major roadblock, though,
Chevrolet and GMC plan to sell all the
full-gize sport/utilities GM can pro-
duce, Without any additional manu-
facturing capacity, there will be no
vehicles left for Cadillac's customers.

Ford's Pickups

Ford plans to offer two distinet pick-
up trucks in the coming years. Start-
ing in 1996, there will be an F-150 re-
placement for small-pickup buyers. In
1997, Ford will introduce F-250 and
F-350 replacements for big-pickup
buyers, Look for the smaller trucks to
be more carlike, while the larger ve-
hicles will offer more heavy-duty fea-
tures. The 1996 model F-150 will have
all-new engines. Base iz a 200-hp 4.2-
liter VG. The first engine option is
Ford's 215-hp 4.6-liter V8. At the top
is a 225-hp 5.4-liter V8. As for cabs, a
supercab is planned for the F-150,
malking it a 3-door vehicle,

To Olds Or Not To Olds

The folks who are designing future
Oldsmobiles are faced with a basic
but eritical question: Should they or
should they not have the individual
cars’ names plastered all over the
sheetmetal? Some folks at Oldsmobile
want to emphasize the car names, like
Delta Eighty Eight, Cutlass or Achie-
va. Others feel that—at most—only
the Oldsmobile name should be em-
bossed on the bumper faseias. “What
we don't want is rockets painted all
over the car,” says Oldsmobile Gener-
al Manager John Rock. What to do?
The Aurora gives a hint. Look that
car over and you'll find only one sub-
tly placed “Oldsmobile” nameplate.
See if you ean spot it 20
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SCIENCE

Year Of The Comet

BY GREGORY T. POPE, Science/Technology Editor

® Remember the fizzle of comets Ko-
houtek and Halley? If you do, you had
every reason to suspect lust summer's
anticipation of Shoemaker-Levy U's
assgult on Jupiter (see Science, page
106, March "94). Wary of hype, even
some scientists were beginning to
downplay pyrotechnic predictions.

But the comet train ended with a
bang, not a whimper. Forty million
megatons of energy went up in a =pec-
tacular series of fireballs, While as-
tronomers stopped short of tipping
tubs of Gatorade over each other, they
celebrated by inundating the Internet
with images and interpretation.

Now, however, researchers are
digging out from an
avalanche of data gath-
ered by earthly tele-
scopes and spaceeraft
seattered about the so-
lar system. In its wake
Shoemaker-Levy 9 has
left a trail of riddles,
not the least of which
is the true nature of the
Shoemaker-Levy ob-
jects themselves. Were
they comets after all, *
or miniature asteroidas? And were
they solid chunks, or swarms
of loose material? .

At the Space Telescope &
Seience Institute in Bal- ¢
timore, Maryland, as-
tronomer Hal Weaver
has weighed the evi- 2
denee in the first ques-
tion and found it incon- “‘
clusive, “My bottom line ¥ s
slightly favors comets,” he g
says, "but asteroids are hy
no means ruled out.”

What has piqued the debate are
the surprisingly scanty traces of
water detected before, during and
after the collisions. While asteroids
comprise rock, comets are believed to
be conglomerates of dirt and frozen
pases, dominated by water ice. As
a comet sweeps through the solar
gystem, ultraviolet radiation from the
Sun shatters water molecules into
hydrogen and hydroxyl ions. The lat-
ter show up strongly on ultraviolet
spectrographs, which analyze light
from a1 celestial object to determine
its chemistry. Yet the Hubble Space
Telescope’s spectrographs detected
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“Black eye” [above)
from impact of
fragment G—the most
energetic collision—
spreads acr anea
nearly as wide as
Earth's diameter |left]
Dark colaration
comes from sulfur-
bearing compounds.

i

no hydroxyl ions from Shoemaker-
Levy 8 before the erash.

Seientists who favor a cometary
identity for Shoemaker-Levy 9 can
account for this. They argue that the
fragments were so distant from the
Sun's radiation that the water re-
mained frozen in the comet's nueleus,
where it might escape detection. On
the other hand, the pro-asteroid
faction notes that the objects were
disintegrating as they flew toward
Jupiter. As they broke up, they
should have exposed s0 much surface
area that plenty of water should have

sublimated directly into the comets’
atmospheres,

One theory may =atisfy both sides.
It would explain the absence of water
while rationalizing Shoemaker-Levy
%= more cometlike attributes, such as
its tendency to come unglued. The
ohjects may be skeletons of dead
comets, their ices having evaporated
to leave little more than crumbly
cakes of silicon and carbon.

Infrared astronomy, which detects
water directly, hasn't resolved the
matter. The best data came from
NASA's Kuiper Airborne Observa-

POPULAR MECHANICS » DECEMBER 1994



tory, a C-141A that carries an in-
frared telescope to 41,000 ft.—above
99% of the water vapor in Earth's
atmosphere. Kuiper did glimpse
brief flashes of water after two of the
impacts. But no one is quite sure
whether this water sloshed up from
the agqueous clouds deep in Jupiter's
atmosphere, or whether it came from
Shoemaker-Levy 9 itself.

Meanwhile, the great black eyes
that the impacts left on Jupiter's face
have only added to the puzzlement.
Ammonia and sulfurous echemicals
abound in these dark bruises, but
oxygen-bearing compounds—consid-
ered markers of water—are absent,

These observations suggest that
the objects didn't penetrate farther
than the topmost ammonia and
ammnnium—h;fdrnsulfide levels of

{rﬂers atmosphere. They evidently

didn't reach the water layer thought
to underlie these visible clouds.

And that opens another question:
If the objects packed enough wallop
to loft plumes 1000 miles above
Jupiter's clondtops, then why didn't
they slam deeper into the planet? The
mystery relates to the size of the
individual fragments. Some astrono-
mers believed the biggest fragments
to be “traveling sandbags,” loose
agglomerations of cometary rubble,
while others saw them as solid bodies,

“We were predicting moderate
fragments—3 to 4 km—and fairly
large impaets,” says Paul Chodas of
NASA's Jet Propulsion Laboratory in
Pasadena, California. “And we were
gratified by the actual events. Al-
though the jury is still out, those who
were saying these are 100-meter frag-
ments appear to be wrong." Not so
fast, say the agglomerationists; If
they came in a tight pack, a swarm of
small fragments could kick up fire-
balls yet still stop short in Jupiter's
upper atmosphere,

Galileo speaks

Adds Weaver, “Whether it's 100 me-
ters or a few kilometers, I'm hoping
the Galileo results will focus in on
the correct number.” Indeed, as-
tronomers are eager for the data from
the Jupiter-bound probe, which had a
direct view of the impacts.

Whatever data returns to Earth
from Galileo will be a tribute to the
spacecraft's mission planners. Galileo
wasn't designed to photograph
Jupiter from 150 million miles away.
At that range, the planet only spreads
across 60 pixels of the Galileo cam-
era's 800 = 800-pixel field of view,
What's more, no one could pinpoint
the timing of the impacts within an
hour. Nor could physicists predict
the brightness of the events,

All this is significant because
Galileo data is crawling back to Earth
at a mere 10 bits per second. The
spacecraft must transmit through its
low-gain antenna, since its high-gain
antenna refuses to open (see Tech Up-
date, page 18, Aug. '93). For that rea-
son, mission planners sought to avoid
lengthy transmiesions of black-space
footage, misexposed images or boring
ghots of Jupiter awaiting impact.

To get the most from Galileo,
ground controllers programmed its
camera to shoot on-chip mosaies—
multiple Jupiter images on a single
frame—which minimize empty black
space. They also varied exposure time
for all the spacecraft’s instruments. In
addition, on a few shots the camera
was deliberately panned to smear
Jupiter across the frame. Finally,
mission controllers waited until the
last minute before programming tim-
ing sequences into the spacecraft's
200-megabit tape recorder,

Based on data from telescopes,
Galileo's controllers believe they
have found the collision images and
are now downloading surgically se-
lected slices of data from the tape
recorder. “We have the front end of
the event, and then evervone else ean
put together the rest of the story,”
notes Jan Ludwinski, chief of mission
planning for Galileo. ™
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ELECTRONICS

Driving Bosemobiles

BY FRANK VIZARD, Electronics Editor

® Quietly, and with-

out a great deal of fanfare, Bose Corp.,
a longtime maker of home audio
speakers, is putting a lock on the car
audio universe. Bose is supplying
gound systems to 11 carmakers repre-
senting some 31 different vehicles,
Bose has been amassing this playlist,
a0 to speak, since the mid-1980s,

Two of Bose's most recent efforts
can be heard in the new Oldsmobile
Aurora and Mazda Millenia. Bose
acoustically tailors its systems to
match the interior of the car and
neither the Aurora nor the Millenia
is an exception, as their respective
speaker arrays confirm. And at least
one speaker configuration might raise
an eyebrow among the more sonically
sophisticated.

Of the two, speaker placement in
the Millenia is the more traditional.
Two 6 % 9-in. speakers are located
in the rear deck. A pair of 4%-in.
speakers are installed in the front
door panels. And a pair of 2%-in.
tweeters are installed in the instru-
ment panel to deliver the more direc-
tional upper frequencies.

The Aurora features a more radical
speaker array, The tweeters are lo-
cated in the front kick panels, which,
at first blush, seems to be an odd loca-
tion for directional sounds generally
gimed at your ears. Bose, however,
does have to work with what the car
allows physically.

Another novelty in the Olds Aurora
is a bass module containing a single
fi%-in. woofer that doubles as the rear
package shelf. Complementing these
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spealers are a pair
of GYe-in. speakers in the

front doors and a pair of 3%%-in.
speakers in the rear doors.

Another factor in the sound equa-
tion is the engine. The sound of a car
engine is mostly a marketing decision,
with the sound tailored to what the
target buyer might like. In the Mil-
lenia, for instance, the Miller Cycle
engine—designed to deliver big-
engine performance in a amall, fuel-
efficient package—Iis whisper silent.
This means the sound system doesn't
compete as much with the sound of
the car itself. Silence doesnt mean
glow, either. The Millenia ean hit a
bird in flight. Trust me.

So how do the systems sound? Driv-
ers of other Bose-equipped vehicles
already know there is something that
can be dubbed the “Bose sound.”

Dr. Amar Bose, MIT professor and
company founder, believes that exces-
sive midbass- and midhigh-frequeney
sounds detract from a listener's long-
term enjoyment of a sound system.
At first, says Bose, excesses in the
B0- to 200-hertz area are perceived
as better bass and excesses in
the 3000- to 10,000-hertz
range result in superior

definition. In
a few months,
though, these ef-
fiects become tiring and
the listener lowers the vol-
ume and enjoys the system less.
Well, mayhe, Personally, I tend to
like sharp bassz performance and su-
perior definition. But this may be a
function of musical taste since this is
more critical with jazz, for example,
than most rock. At the same time, I've
listened to car audio systems that
wear me out almost immediately, Cer-
tainly, sonic fatigue is not an issue
with Bose systems. In any event, the
Boge sound is something people tend
to be judgmental about.

More interesting, though, and most
noticeable in the Aurora, is the lack of
a sound stage that is clearly in front of
you, as it would be at a live concert.
An audiophile might find it disturbing
to hear a trumpet eoming from the
right rear door, as I did in the Aurora.
On the other hand, many people like
the feeling of immersion this system's
configuration produces, and it's not
exclusive to Bose systems. It's like
being in a sonic carwash.

I suspect people expect different
experiences a live concert and a
car audio system. While purists may
argue—and I won't disagree—that
both experiences should be the same,
the latter perhaps gets used more as
an immediate stress reducer, among

other things. Music
has its many

uses. M

The Aurcra’s speaker array (top] is more radical than the Millenia's configuration (above|.
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BOATING

Future Shock At Sea-Doo

BY JOE SKORUPA, Boating/Outdoors Editor

® So, what's the definition of kick-
butt performance: g-force cornering
or raw speed? (iven the opportunity,
most of us would prefer both. But in
the real world, engineers have a prob-
lem with this. The problem is that taut
cornering and top-end speed are vir-
tually opposing principles. This is es-
pecially true in boating, where the key
to pinning tight turns is to earve into
the water, and the key to top speed is
to lightly skim over it. To do one well
limits the ability to do the other, and
this is as true for monster racing
boats as it is for Sea-Doos.

Over the years, PWCs have concen-
trated on cornering instead of top-end
speed (although "95 model intros indi-
cate that this may be changing). Stock
PWCs (with several exceptions) favor
a playful image that emphasizes wet-
and-wild fun—spin outs, wipe outs
and wave-jumping thrills. Race-tuned
PWCs don't stray far from this for-
mula. They place a premium on light-
ning-quick response that's ideally
suited to blazing around circular
eourses that are short and twisty.

But even though PWC engineers
have limited their quest to cornering
and handling, it hasn't necessarily sim-
plified their jobs. For example, con-
sider the debate that rages between
two opposing schools of design: the
riding-the-rails school and the nosing-
in-the-bow school. The riding-the-rails
school holds that cornering is best
achieved by leaning the craft over on
its side and carving water with such
bottom elements as strakes, chines,
side edges, rudderlike winglets, wing-
like sponsons and other appendages.

The bow-down school holds that a
better way to carve turns iz to dig in
the nose and use bottom elements as-
socinted with a true modified V. (Note
that the bow-down school may employ
winglets and sponsons, too.)

Another debate raging among per-
sonal watercraft engineers centers on
whether riders should lean into the
turn or lean away from it. This debate
continues to amaze me. Try making
a full-throttle turn by moving your
body high and outside. You fight un-
comfortable forces all the way. It feels
completely wrong.

Then try doing the opposite. Move
yvour body low and inside. It feels
natural. Control seems immediate
and sure. There's virtually no learning
curve. The low-and-inside school is
easier and more comfortable. Fortu-

Single-engine 5ea-Doo Sportster sets a new pace for affordable minfjet boats.

4

Shock treatment for the new 5Sea-Doo HX.

nately, several hold-out manufac-
turers have arrived at this conclusion,
too. Virtually all new PWCs are de-
signed to corner with a low-and-inside
body position.

The engineers at Sea-Doo have
been on the right side of both debates
for years. Right from the start, Sea-
Do models have been noted for supe-
rior eornering, handling and overall
performance. The reasons for this are
based on solid engineering: low-and-
inside body position, bow-down hull
attitude through the corners and out-
standing power derived from Bom-

hardler-Rotax engines.

Sea-Doo's latest water rocket,
dubbed the HX, features all of
the above plus an interesting
twist—it's equipped with a Direct Ac-
tinn Suspension (DAS) system. The
HX is the first personal watercraft to
e suspended, and it's not likely to be
the last. The DAS system works by
mounting a shock absorber beneath a
pivoting, cantilevered seat. While the
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suspended seat softens bumps in rough
water, its main purpose is to lower the
rider's eenter of gravity during turns.
The result is to transform the HX into
a razor-sharp slasher,

Recently I had a chanee to take out
the HX for a hot ride on a chilly day in
Montreal, and the innovative craft
lived up to its billing. Cornering was
mind boggling thanks to the DAS
gystem and a multichine V-hull with
sponsons, Speed was head-snapping,
too, because of a torquey 85-hp T20-ce
Bombardier-Rotax engine, which is
fed by twin 38mm high-flow Mikuni
carburetors.

To maximize the HX's market-
leading agility, the craft’s designers
have given the hull a relatively nar-
row beam. This not only keeps weight
and wetted surface to a minimum,
but makes it more responsive to body
English. The narrow footprint also
makes the HX more tippy than the
typical sit-down craft. In general,
Sea-Doo sport models are considered
to be relatively tippy, because of
the company's uncompromising use
of high-performance V-hulls. Flatter-
hull eraft are more stable, but they
can't carve a turn as tautly as a
knife-edge V.

The downside to the narrow beam
is that only the most limber and bal-
anced riders will be able to pull off
a deep-water mount gracefully. 1
wasn't able to master the maneuver
in the short time I tested the craft.
After wiping out in the middle of the
lake, the technique I used was to grab
the handlebars and tweak the throt-
tle. Forward acceleration stabilized
the craft and helped me pull my body
onto the seat.

Obviously, the HX ($3899) isn't for
everyone. It's a quirky, high-perform-
ance machine that rewards effort and
hours of practice. For this reason,
Sea-Doo considers it a one-of-a-kind,
limited-produetion sport model. 1
must gay that T dizagree. Limited pro-
duction? Possibly. But one-of-a-kind?
[ doubt it. The HX's suspension sys-
tem iz an idea whose time has come.
We haven't seen the last of suspended
water bikes by either Sea-Doo or the
rest of the market.

In addition to the HX, I had a
chanee to test another of Sea-Doo’s
exciting "95 models, the new Sportster
jet boat. Earlier this year, Sea-Doo
entered the jet-boat market with the
lightning-fast Speedster. This 50-mph
sereamer not only debuted as the
market's fastest and most expensive
Jet, but also the only one with twin en-
gines—dual 80-hp Bombardier-Rotax
mills. In a clags obsessed with weight
reduction, fuel economy, low price tag
and overall simplicity, the high-per-
formance Speedster is clearly in a
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niche by itself at more than $11,000.
The new single-engine, affordable
Sportster, on the other hand, moves
the Sea-Doo jet-boat division into the
market's mainstream.

Powering the Sportster is a single
80-hp Bombardier-Rotax engine,
which pushes the eraft to speeds in
the mid-40s. This level of performance
proves to be a rebuke to those who
questioned whether Bombardier's
80-hp engine could play in the same
league as the bigger 120-hp Mere
SportJet and the 115-hp OMC Turbo-
Jet. Top speeds I've come across so
far with these big SportJet and Tur-

boJet engines are also in the mid-40s.

Another big difference between the
Sea-Doo Speedster and the new
Sportster (both of which run on the
same 14-ft. 6-in. hull) is price. The
Sportster comes in at 37999 with trail-
er, among the lowest stickers on the
market. Yet, as with all SBea-Doo
maodels, the fit and finish and list of
standard features (including a digi-
tally controlled, keyless ignition theft-
deterrent system) are top notch.

So, you want both top-speed per-
formanece and g-force cornering? So do
the engineers at Sea-Doo, and theyll
probably make it happen. ™

IN 1969 RUGER DESIGNED AND

o a—

BUILT THE 425 HP RUGER TOURER

bt ney less an engineenng winmph,  Compact,
lighvweight, and precision investment vast from
aluminom alloy and specially formulmed Terhune
Anticormo stainless steel. The P94 represents the
latest thinking in hendgun design and construction,
from the company that places no limit on s dedi-
cation o engineering. There is no better gun made,
at any price. Available in three configurations:
Double-Action-Only, Decock-Only, and Mameal
Safety. Sugpested retail price: $520. And the car?
It's priceless.

Sturm, Ruger and Company, Ine.
53 Lacey Place
Southgert, Connectiout D90

And the gun?
It’s a Ruger, too.

Free instrusction manuuds for all Ruger
firearms are available upon regues

@ RUGER

Arms Makers for Responsible Citizens




‘With so many standard fe
still room for six adults i

Long before we began creating the all new
1995 Chevy Lumina, we asked thousands of
people what they were really looking for in a
new mid-size sedan. Turns out what they
wanted more than anything was, well,
everything. So the new Lumina comes with a
range of standard equipment that, not too
long ago, would have been thought impossible
for a car in its price range.

At the top of the list is a sophisticated

4-speed automatic. Combined with a new fuel-
injected, 160-horsepower V6 engine, it delivers conditioning system with CFC-free refrigerant
power to the front wheels as quickly as your also comes as standard equipment.

right foor can ask it to. So you'll be comfort- We also added power door locks. Vanity




itures, it’s surprising, there’s
there.,

I:llr i _.._:1: nure l..';.'l" 1-B00-950-24318. The Chevroles Emblem and Lumina are
1 trademark OREEEEEE Corp. ©1 794 GM Corp. All Righis Reserved. Buckle up, America! ‘@'

on the passenger side). Theater lighting that tected by a theft-deterrent system. Because

slowly dims after you enter the car. Intermittent as you've just learned, there's a lot of valuable

wipers, dual sport mirrors, and even an stuff inside. See the new Lumina at your

adjustable steering column are standard, too. neighborhood Chevy dealer. Ask to take a
And the whole beauriful package is pro- test drive. And bring a friend. Or five.

ALL NEW LUMINA & 7 GENUINE CHEVROLET"



It's all about hme-—]ife-—famjly
& making the best of it...

Join John, some Special Guest Stars and Experts each week,
as they explore America’s Best: home remodeling and
gardening to woodworking and auto restoration.

Sponsored by...
@ BRAKE PARTS

Premieres December 30th on...
'

liome & Garden Television Meswork

For more information call 1-800-892-6810



HORSEPOWERY?

We test drive the world’s
mightiest locomotive as America’s
freight haulers saddle up for a
horsepower derby.

BY GREGORY T. POPE, Science/Technology
Editor; PM Photos by Rich Cox
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@ Starting a locomotive has never been simpler, I'm assured.
Reaching back to a panel behind the engineer’s seat, 1 flip a
black switch over to the PRELUBE setting. Instantly, batteries
spark life into an oil pump, which eranks away until the start
light winks on. Then I erane my neck out the window and bel-
low the time-honored “Watch the start!" With that, I simply
throw the switch over to ENGINE START.

Twenty feet to my rear, a monster wakes. Even at idle, even
in the insulated eab, a 25-ton Caterpillar 3612 diesel sounds
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V12 powers the MKS000C,
The blg turbocharged
diesel, with 1127 cu,-n.

dlis per cylinder,
also Mississippl River
tugboats and high-speed
ferrles overseas. Four fans
whirl above the radiators
to cool the engine.

like hell on rails. The Death Star bari
tone puts to shame the earnest chug-
a-lug of leszer engines. It's amazing
how an extra 1000 horsepower will
lend authority to a voice,

Awash in subwoofer rumble, 1 slip
my brass reverser key into the gear
slot and shift into forward. 1 set the
bell ringing. 1 release the automatic
parking brake. Then 1 push the throt-
tle up to notch one, Rpm’s gain in ur-
geney. Slowly 1 pull back on the inde-
pendent brake, unharnessing the
locomotive. Digital numbers tumble
on the eah's liquid-erystal display
sereen. As brake pressure eases, this
jugrernant begins to roll.

The most horsepower ['ve ever had
at my fingertips is 300, in a Chevy
pickup that hurtled like & mad bull.
Now I'm at the reins of a new breed of
locomaotive, propelled by the most
powerful diesel engine ever to ride
the rails, To beat the 5000-hp ootput
of a single Cat 3612, you'd have to
pang several engines together—as
Union Pacifiec did in the 1960= with its
huge DIMOAX—or else hearken back
to the glory davs of the Niagara
steam locomotives, To beat the sense
of power, as my hands govern the
transit of a titanic mass. . well, you
can't beat 1t

The MK5000C I'm driving throws a
challenge to the big boys of diesel-
eleetrie locomotion: General Eleetric
and General Motors" Electro-Motive
Division (hetter known as EMD), This
locomotive, built by opstart MK Hail
Corp. (a subsidiary of Morrison
Knudsen), heralds a showdown

“I guess we're in a horsepower
race,” says Chris Anton, MK Rail's
manager of new locomotive develop-
ment, and he's right. Having spent the
past decade trimming fat, the freight
railways are now eager to add musele
to their fleets. When engines have
more horsepower, fewer locomotives
need pull each train, with attendant
cost savings. MK Rail plans to give
the railways all the horsepower they
can handle. So, for that matter, do GE
and EMD, who also have new high-
horsepower locomotives in the wings,

Easy does it

Of eourse, this kind of horsepower
won't pin your ears back. A Fiat could
outrace an MES000C, The iron horse
is a les=on in colozzal momentum and
welrht and wheel-to-track adhesion,
not lightness and speed.

While freight-train engineers might
dream of flooring it—"wiping the
throttle,” in their words—none woulid
dare on the jobh. Precious loads would
ghift and collide, Car couplers could
strain beyond the breaking point, But
the locomotive won't let this happen
anyway. Microprocessor controls, on
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the Caterpillar 3612 prime mover
and the traction alternator, prevent
the power level from ratcheting up in
a hurry. They keep such a tight rein
on the 5000 horses that speed chanpes
hardly even register in the gut.
Instead, driving a freight train de-

mands finesse, Your brake hand

does most of the work. I find this out
as I take the train around a track
loop at MK Rail's huge facility out-
side Boise, Idaho. Quickly I learn
that even the slightest inclines cause
a 180-ton locomotive to drop drasti-
cally in speed, and the merest down-
glopes lend surprising acceleration,
Yet, so subtle are the physical cues
that I must keep an eye locked on the
cab’s multifunction display. Here, brake
pressure and mph readouts seesaw
against each other. As brake pressure
falls and speed increases, there's a lag
that seems unnatural to a ecar driver.
Aceomplished engineers think a few
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Shifting the reverser key into neu-
tral and pulling the throttle back

0 toward me starts a process called

, =Rl TR
MKS000C takes shape In Bolse.
seconds ahead ag they work the
brakes to maintain an even veloeity.

On downgrades, with a fully loaded
train in tow, the traction motors
themselves become the primary brak-
ing system. After all, brake shoes
alone could scarcely cut into hundreds
of tons of inertia without overheating,

PRELLLS TRATICNS Y AN LIDCKLL

dynamic braking, in which the trac-
tion motors turn into generators.
The electricity they produce flows
into resistance coils, where it dissi-
pates as heat.

After wheeling around the track,
we head out onto a spur of Union
Pacifie territory, where UP engineer
Ruben Sangistevan takes over, in
case Federal Railroad Administra-

| tion enforeement agents are lurking

in the sagebrush. We smoothly gain
gpeed, leaving behind the gravel pits
and timber yards of Boise.

“Rides like she was on rails!” dead-
pans Darin MacFarland. MacFarland,
an MK Rail electrical engineer, and a
cadre of other technicians are along
this afternoon to check the electronic
systems that riddle the MES000C.
The locomotive is hauling 4 converted
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Southern Pacific Pullman packed with
test equipment, caboosed by an older
5D40-2 locomotive that runs its dy-
namie brakes to simulate a load.

Cat's meow

Az Sangistevan mans the throttle, I
can slip out the rear cab door and
head aft along the external walkway.
The train is now doing about 35 mph,
and the hig Cat roars. So deafening is
the engine noise that it drowns out
two Idaho Air National Guard F-4s
that arc overhead. As I walk past,
sunlight danees on the shuddering
hood that cowls the powerplant. 1 feel
the engine heat cut through the mid-
day 102° F temperature like a Pitts-
burgh blast furnace.

Caterpillar had locomotives in mind
when it developed the mammoth
diese] at the heart of this beast. Since
its introduction in 1985, the 3612 has
been shoehorned into a handful of ex-
isting locomotives. Like most car en-
gines, the big 4-stroke V12 is a full-
block design, permitting high firing
pressures and good fuel economy.

I don't experience the full fury of
the 3612 until we're back at the MK
plant. There, engineers put the
MES000C into neutral and noteh it up
to full throttle for some onlookers
from Burlington Northern. Anyone
who's stood by as a P-51 Mustang
revs up knows the basso profundo of a
monster-block engine. Now imagine it

ad

Throttie lies at engineer's
1 left, while automatic and
independent brakes are
at right. Dynamic braking
occurs when reverser key
and throttle handie are
shifted back.

so loud and deep that it magic-fingers
your rib eage from 200 ft. away,

While the MES000C vents its battle
ery, I get a chanee to drive the SD40-2,
an EMD workhorse that Morrison
Knudsen remanufactured in 1990,
The contrast with the ME5S000C is
stark. In the SD40-2, the control pan-
el looks like something out of a Ger-
man U-boat, with an industrial-black
finish and analog dials, and a midget
fan struggling to sweep the air. The
cab does little to dim the 3000-hp
growl of the GM diesel engine. Oddly,
I feel more attuned with the machin-
ery here than with the high-tech inter-
face on the MES000C,

Cradile of titans
Heborn locomotives like this SD40-2
put MK on the map during the 1980=,
when cash-strapped railroads bought
little factory-new motive power. MK's
Boise facility reflects the continued
suceess of its remanufacturing busi-
ness. Inside, it’s like a busy auto me-
chanic’s shop secaled for a giant’s pro-
portions. The plant sereeches with
aetivity, with machine tools wailing
and the hot air sharp with the smell
of freshly cut metal. In every corner,
men are stripping engines down to
the block or bustling modern compo-
nents into electrical cabinets.

Here, too, the MES0M00Cs are being
built, The Caterpillar engines arrive
by train or truck from Lafayette,

Indiana. Some, shrink-wrapped and

bright vellow, sit outside next to yes-
terday’s faded 20-cylinder diesels.
Meanwhile, on the shop floor, the see-
ond MES000C looms nearly complete,
as welders plece together frames for

several more.

Southern Pacific has dibs on the
firgt three MK5000Cs. Union Pacifie
will get the next three. A production
run of 62 is scheduled through 1985,
But MK Rail officials admit that the
5000C is merely a harhinger of the sea
change in store for Ameriea's rail-
roads—alternating-current traction,
with its eooler-running, more efficient
motors. Next year, MK will roll out an
AC locomotive more powerful than
the MEKS000C. Not to be outdone, GE
and EMD are also developing high-
horsepower AC units, GE teaming
with German engine-builder Deutz
MWM while EMD develops its own.
Caterpillar has a 16-cylinder 7000-hp
cousin of the 3612 at MK's disposal.

Few in the trade believe horsepow-
er ratings will elimb above 7200, how-
ever. To channel any more rail-grip-
ping tractive power through only six
drive axles would tear up the wheels
and track. And while railroads might
welcome the efficiency of high horse-
power, they are wary of concentrating
power in too few locomotives. Should
one puller conk out, a train would limp
home groszly underpowered.

Nevertheless, the MES000C and its
rivals—new pinnacles of diesel-elec-
tric locomotion—eontinue to attract
interest from railroads as the freight-
hauling business surges. The coming
horsepower race promises an inter-
esting decade for engineers and en-
thusiasts alike, ™
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LEXUS LS 400

THE TIDE

TURINS

As the domestic industry surges,
the imports fight for their place
on the beach.

BY DON CHAIKIN, Automotive Editor

® While our domestie auto industry iz rebounding
from the pounding it took at the hands of the imports
during the past decade, do not think for an instant
that the import carmakers have tucked their collective
tails between their legs and whimpered their way
home. In fact, as we're halfivay through the "90s, we
find more foreign-based carmakers building vehicles
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—anel factories to build vehicles—here in the States.
We also find, despite a relatively weak dollar that in-
ereases the price of foreipn goods here, a very robust
market for imported cars and trucks. And, like their
domestie competition, those imported ears and trueks
continue to get better and better

Here, in alphabetical order, is 4 rundown on what
you can expect to find at the various import dealer-
ships this yeua

Acura

The first of the Japanese second-channels, Honda's
luxury division huas been taking its hits lorgely from its
big cousins, Lexus and Infiniti. To regroup for the near




FERRARI F255

term, Acura iz selling out itz stock of
"4 Vigors and not replacing it until
the new car is ready, later in the vear.
Also due later this year is an all-new
NSX vundercar, which promises to
eclipse the original in terms of

technology and performance.

Alfa Romeo

First the pood news for those wh
appreciate theze true drivers” cars from
Italy: Alfu Romeo will be selling "95
models here. Now for the confusing
news: No one's quite sure how many
or for how long. There will be "95 ver-
gions of the front-drive 164 sedan—
both LS and 230-hp Quadrifoglio.
Other than different alloy wheels, the
cars are unchanged from the few hun-
dred cars Alfa sold last year.

Audi

With a new hood, grille, headlights,
wheels and bumpers, the former Aundi
100 is now the A6, Like the 90, the Af
now can be equipped with the com-

FERRARI 456 GT !_/ :

pany's Quattro all-wheel-drive system
as a free-standing option, regardless
of trim level, sedan or wagon, With
either front-drive or awd, the A6 is
powered by the same 2.8-liter V6 as
was the 100. With the demise of the
awesome Audi V8 sedan, the high-
performer of the marque is the S6.

BMW
The big news from the Munich-based
carmaker is the redesign of its big
car, the T-series.

While visual

FIRST DRIVE
BMW 7-SERIES

Though the new car bears a very
strong resemblance to the older
one, BMW's tradition-minded cus-
tomers will like the alterations in
the kidney-shaped grille openings,
and the slightly altered greenhouse.
Close examination will reveal that all
external surfaces are new for 1995.

Inside the cabin, the familiar BMW
cues dominate the instrument panel.
Black, white and red gauges peek
out through the steering-wheel rim,
while radio and heater controls are
set in a driver-tilted center console.
The shift lever for the 5-speed auto-
matic transmission is wood-capped
to match the wood strip that sur-
rounds the front compartment.

Mot surprisingly, performancea is up

@ For '95, BMW has revamped iis |
top-of-the-line sedan, the 7-series. |

differences between the new and
old may he subtle, there are strong
differentiations beneath the skin, in-
cluding a much stiffer chasgis and
new multilink rear suspension. Drive-
train remains the same as the old.
For more details, see the First Drive
report below.,

Bugatti
The rebirth of this near-legendary
name is major news all by itself. Add
to it that the eompany—now
the owner of Lotus—

to BMW standards. The European-
spec 740 that | drove felt like it would
have no problem covering the fac-
tory's claim of 0 to 60 in 7.4 seconds.
Because of conditions, | cannot at-
test to the 150 mph or so claimed top
speed. Handling feels crisper—be-
lieve it or not—than the previous car.
Expect prices for the new 7-series to
be about the same as the former.
—Jim Dunne

4
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intends to sell about 40 EB110 super-
cars here this year. The EB110 is a
V12-powered 2-seater that will carry
a sticker of more than $350,000 with
gas-guzzler and luxury taxes. See the
First Drive report on this page for
more details,

Ferrari

After quite a drought, there are sud-
denly two new cars with the prancing
horse on their hoods sitting at your
local dealer: the F355 and the 456 GT.
The new F355 replaces the 348 coupe.
{The 348 Spider soldiers on, at least
for now.) Using the same 3.5-liter V8
as the 348 but weighing less than the
old car, the F355 uses its 380 hp to get
to 60 mph in 4.5 seconds and to blast
past 180 mph,

The 456 GT is Ferrari's latest 2+2.
To gain some room for those in the
back seat, Ferrari has departed from
its usual midengine configuration with
the 456 GT. The new V12 engine is up
front, under the hood. That V12 i= 5.5

liters and has 48 valves driven by four
camshafts, That's all worth 436 hp.
The power goes through a 6-speed
transaxle (the transmission’s at the
rear axle) to get the 456 GT from 0 to
60 mph in a tick over 5 seconds and
ultimately to 186 mph. Your roughly
quarter of a million bueks also gets
you air conditioning and power win-
dows, mirrors and door locks.

Honda
Taking a major step toward being
a full-line vehicle maker, Honda has
finally entered the minivan market.
And unlike its half-hearted attempt to
invade the sport/utility field, with the
Isuzu-built Rodeo elone, the Passport,
Honda has designed and is manufac-
turing its own minivan, the Odyssey.,
Typically for Honda, the Odyssey
differs from the norm in its design—
there are four hinged doors. No slid-
ing door, and passengers egress on
both the right and left sides of the
vehicle. The interior is equally innova-

LAMBORGHINI DIABLO VT

tive in its approach to versatile use of
space for both cargo and people. To
gee how it works, see the First Drive
report (page 56).

The other big news from Honda is
that its best-selling sedan, the Accord,
will finally be available with a V6 en-
gine. To see how the extra cylinders
and attendant chassis tuning have
affected the Accord, see the First
Drive report (page 56).

ndai

giving us an all-new Sonata last
year, the big Korean earmaker has an
all-new car coming very soon after the
new yvear. Called the Accent, the
front-drive subeompact replaces the
original Hyundai, the Excel. While
details are not yet firm, we do know
that the Accent will be available as
both sedan and hatchback, powered
by an sohe 1.5-liter Four good for 92
hp and 96 ft.-lb. of torque. A 5-speed
manual will be standard and a 4-speed
automatic will be available as well.

FIRST DRIVE

BUGATTI EB110

® Odds are you'll never see
one of these cars except
here in the pages of this
magazine. Or maybe on
television, driven by
some leggy stariet,
or an actor playing a

Baeverly Hills lawyer.

Pt PO Y RO SESSRONE
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One of the privileges and delights
of this job is the occasional oppor-
tunity to drive exceptionally neal
cars. And the Bugattl Is indeed neat.
Here's the list: V12, four turbochargers,
four camshatts and 500 horsepower
(well, okay, the EB1105 has 550 hp
—1 drove both and couldn't telll),

Mo surprise, but the acceleration
is fierce at any speed—even at

100-plus mph. The rated lop speed

of the lightweight S version is 220
mph. Yes, the brakes are staggering-
ly powerful—much too good to use in
traffic to their fullest or you will be
rear-ended by something far less
glamorous than the Bugatt.
Carpering on the car's Michelin
run-flat tires is harder than in most
racing cars. And, unlike most exotics
I've driven, worked on and, yes, lust-
ed over, the interior level of fit and
finish is perfect. Don't worry about
scuffing up the interior of the trunk
with your golf clubs—there's
no trunk.
—Mike Allen




Other options will inelude antilock
brakes, You can bet that the Accent

will hit the showrooms with the ,.E:ﬂﬂf___,‘_ —_

accent on price, so expect it to
cost less than 38000,

Infiniti
The big news at Nissan's luxury line
won't happen until this coming spring.
Then Infiniti will introduce a new
model, the I30, slotted between its
G20 and J30 sedans, The 130 is based,
essentially, on a Japanese-market
version of the current Maxima. When
it arrives here, expect the front-drive
luxury sedan to be much in character
like the big Infiniti, the Q45. It will
also share some styling cues with the
Q. Power will be from a 220-hp dohe
24-valve 3.0-liter V6 and an automatic.

Jaguar
Thiz year brings us the first new Jag-
uar since Ford purchased the Coven-
try-based carmaker in 1989. The new
car, the XJ-Series sedan, represents
60 years of Jaguar sedans. (The com-
pany itzelf actually dates back to
1922.) And the current XJ also repre-
sents the first time that Jaguar has of-
fered a supercharged model, the XJR.
See the First Drive report (page 58).
The new Jaguar sedans also boast
four round headlights, a more curved
look than before and an available trac-

FIRST DRIVE

HONDA
ACCORD \"(

@ This is the one for all the experts
who kept saying that Honda needed
a V6 in the Accord to remain com-
petitive with the Ford Taurus, Toy-
ota Camry, Chevrolet Lumina, Buick
LeSabre and all the other models in
that mainstream American family-
sedan category. All of the above
have V6 engines as standard equip-
ment or options, and now the Ac-
cord does, too.

Honda's new V6 is essentially
based on the old Acura Legend 2.7-
liter VB, but just about every part
has been upgraded and improved.
All the '90s bells and whistles are
there. It all adds up to 170 horse-
power at 5600 rpm and 165 ft.-Ib. of
torque at 4500 rpm. To fit it all under
the hood, the hood grew 20mm
higher and 70mm longer.

The extra two cylinders do not a
hot rod make. So don't think the V&
Accord is going to burn rubber all
tha way to the mall. Instead, think
smooth. This new engine, teamed
only with Honda's 4-speed auto-
matic, is definitely a smoothie.
Slamming a dark-red-with-gray-
leather EX up the Pacific Coast
Highway from Torrance to San Luis
Obispo quickly dispelled any
thoughts we had of boy racer. In-
stead, we started to feel like we
were in, perhaps, an entry-level
Acura Legend. There's a real feeling
of luxury car here. The car just
rolled, with extremely smooth power
flow any time we needed it. Thera
was no sudden burst of anything
here, just the feeling of strength
emanating from under the hood.

The suspension works well with
the powertrain, We can attest to 110
mph. If you're a 4-cylinder Accord
fan, then you're definitely going to
love the VB, —Joe Oldham

FIRST DRIVE

HONDA ODYSSEY

® True lo Honda's passenger-car
heritage, the Odyssey is very carlike,
especially when you look at it side-
by-side in the parking lot naxt to the
minivan standard: Dodge Caravan.
There are two seating options: 6-
or 7-passenger. The &-passenger
seating has two captain’s chairs
amidships thal remove easily, but
requires rear-seat passengers to
squeeze between them for ingress or
egress. The 7-passenger center
bench seal has two halves that fold
against the front seats, leaving a
large lloor space in the center cargo
area. In elther case, the rear bench
seal folds down complelely into a
well at the very back, leaving a flat
fioor perfect for luggage or cargo.
Derived from the Accord platform,
the Odyssey shares the Accord's
2.2-liter 4-cylinder engine and auto-
matic. However, the minivan's en-
gine is retuned for an extra 5 fit.-1b. of
torque—which still isn't really enough
for a van full of people and stull. 5o
coming sometime during this year is

\

a 3.0-liter V6, a ditferent engine than
that used in the V& Accord.

The base Odyssey LX is well-
equipped with dual airbags, antilock
brakes, air conditioning, power mir-
rars and locks, and six beverage
holders. The EX adds a power sun-
roof, alloy wheels, remote entry and
makes the 6-passenger captain's
chairs standard. Expect to pay about
$18,000 to $24,000 for one. —M.A,

56
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tion-control system. Naturally the
cars have 4-wheel dise ABS and dual
airbags. And, at long last, the factory
has returned the classic leaping cat to
the front of the hood—as an option,

Kia

Having survived its first year in the
States with only the Sephia subeom-
pact sedan, the small Korean manu-
facturer, Kia, is doubling its offering.
Right about now you should be able to
kick the tires of the Sportage sport/

utility. That is if there's a Kia dealer
anywhere near you. The Sportage is
about 6-in. shorter than a Jeep Chero-
kee, though its wheelbase is longer,
and it's powered by an sohe 2.0-liter
Four based on an older Mazda design
and a 5-speed manual, Later on, there
will be a dohe version of the engine
and a 4-speed automatic. The dual
cam engine should increase horse-
power by about 40% over the base
model. The 4-door Sportage is a 4-
wheel drive, with a 2-apeed transfer

case, and is built with a separate lad-
der-type steel frame beneath its body.

Lamborghini

Besides last year's 30th anniversary
gpecial-edition Diablo 3E, the Sant
Agata Lamborghini factory has also
ereated the Diablo VT. Of the 150 an-
niversary models only 25 have been
gpec’d for the United States. Given
those numbers, you might have a bet-
ter chance of coming across a Diablo
VT than one of the anniversary models,

FIRST DRIVE

LEXUS LS 400

® When those Lexus ads claim 1he
company is engaged in the “relent-
less pursuit of perfection,” believe it.
One stint at the wheel is all that's
neaded o realize that the new LS
400 is smoother and—honest!—even
quieter than the onginal.

In fact, by comparison, the vault-
like original LS seems downright
noisy and buzzy. This improvement
in NVH was attained through atten-
tion to detail via small tweaks through-
out the car—fram the drivetrain
through the chassis to the body. The
new body carries a remarkably low
Cd of 0.28. However, the new sheet-
metal looks very much like the old.
Toyota is a company that's steeped
in tradition, and the car's designers
are attempting to build a traditional
Lexus look, based on the LS 400,

Despite the similarity of appear-

result is a slightly firmer ride with
somewhal crisper handling than be-
fore. Changes to the gearing and the
weight loss imprave performance.
Power is from a refined version of the
same dohc 4.0-liter V8 as before.
Along with the elevated sense of
serenity in the lavish passenger cab-
in, there is now more room for rear-

ance with the previous car, the new seat occupants thanks to the longer
car is 200 pounds lighter than its pre- wheelbase. There's also a dual-zone
decessor. The wheelbase has been climate-control system, dual airbags
increased and the suspension and and the industry’s first in-dash CD
steering systems refined. The {otal changer. —Don Chaikin
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eourse, not too many people knowing-
ly take their Diablo out for a cruise
when the roads are wet, but, hey,
inclement weather happens.

Land Rover

Following thi
suceess of the
|:|j,--|_'l|".'1'|'_'.

Lotus

The really big news from Lotus for
19485 is that through various changes
in ownership—the company is no
longer owned by GM but by Bugatti—
it i= still in business, Otherwise, the
company’s low-slung Esprit remains
the same as it was last year.

Mazda

After launching its nonluxury-division

. luxury car, the Millenia, last year,

MITSUBISHI
ECLIPSE

sport/utility vehiele earlier this year,

the boutigue off-rowd vehiele maker
from England hasa new Hanpe Rover
in the wings, Due here esarly in 194965,
'\-'.I'-l: nave ]l"l‘ 4]{'rLiil.“-—:lil'lllillHJ_' il

First Drive report—then.

The VT stands for Viscous Trac-
tion, Lamborghini's designation for
its all-wheel-drive system. Spreading
some of the 492 hp and 428 ft.-Ib. of
torque to the front wheels when the
rears begin to slip is not such a bad
idea. Besides increased stability dur-
ing hard cornering, there's more sta-
bility when the road is wet, too. Of

Lexus

After redefining the luxury automo-
bile market with the LS 400 five vears
ago, Toyota's elite divigion has done
it again. For "85, there is a substan-
tially redone LS 400 atop the Lexus
fleet. The dohe V8 has more power
and torgue, and handling is crisper
than before. For specifics, see the
First Drive report (page 57).

Mazda has gotten back to the
bread-and-butter end of the mar-
ket and has finally replaced its
best-selling model, the Protegé.
The Protegé’'s wheelbase
has been stretched out to 102.6
in., leaving room for a 95.5-¢1.-
ft. interior that's larger than the
interior of the BMW 5-series.
There's even a 13-cu.-ft. trunk.
But the Protegé is only 174.8 in.
long, which, for comparison, is
nearly 2 in, shorter than a Saturn,

Un the interior, Mazda designers
have done a fine job on controls and
aceommodations. A split 60/40 folding
reur geat, dual ecup holders and dual
airhags are now standard, too,

The Protegé's unibody is nearly
twice as rigid as that of the previous
maidel. Extensive use of urethane
fopm and a steel sandwich firewall
contribute to low interior noise levels.
The Protegé is available only as a
4-door sedan, in three trim levels, The
DX and LX versions are powered by a
new $2-hp dohe 1.5-liter 4-cylinder en-
gine, The top-line ES uses a refined
version of the dohe 1.8-liter 16-valve
Four from the Miata rated at 122 hp.
Base price for the DX is $11,995, a
fully loaded ES is $16,145.

FIRST DRIVE

JAGUAR XJ

® When Ford bought Jaguar, some
were concermed that the prestigious
motorcar might bacome a Lincoln
from the radiator back. Well, Jaguar
fans can breathe easier. The restyled
and re-engineered ‘95 X.J-Series are
true to the margue

Performance and handling reach
new levels for Jaguar, as power out-
put is increased across the board,
The 4.0-liter XJ6 now puts out 245
hp, while the XJR uses a super-
charged version of the engine—a
first for Jaguar—for 322 hp

The engineers even found a tew
axlra horses for the 6.0-liter V12,
which is now rated at 313 hp. Sus-
pensions are more taut but still ratain
that supple Jaguar ride. The V12 still
has that subtle erotic rumble, and
you enjoy a refined whistle from the

L

Eaton positive displacement blower
when you put your foot into the XJH
Add 1o this the 4-speed automatic
fransmission, speed-sensifive steer-
ing, upgraded antilock brakes, lrac-
lion control and real-wood trim interi-
or, and you just knaw this could
never be a Lincoln, —Ciiff Gromer
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Mercedes-Benz

Mercedes is the world's oldest car-
maker. It is the original. And it may
be the most methodical and purpose-
ful. S0 after introducing its compact
C-Class sedan last year, it finally
eazed the 10-vear-old 190 out to pas-
ture. As the company girds itself to
replace its rapidly aging E-Class cars
next year and works to build a factory
in Alabama, which will produce sport/
utility vehicles, there's not much new
for "85, Unless you call a price reduc-
tion to the top-of-the-line S-Class
models news. By taking some of the
factory incentives away from the deal-
ers, Mercedes-Benz has been able to

lower the price of these engineering
marvels, For "85, the 5-Class cars
have alzo received a minor facelift.

Mitsubishi

It seems most carmakers can take the
roof off a sport coupe and make it a
convertible, Mitsubishi, as has been
its wont, opted to do things a little dif-
ferently than everyone else. It has
contracted with ASC Ine. of South-
gate, Michigan, to take the roof off its
B3000GT and in its place install a fold-
ing, retractable hardtop. Voila—the
J000GT Spyder, available with the
same drivetrains as in the 3000GT
coupe and the same levels of equip-

ment. That means the Spyder is avail-
able as a plain-vanilla 3000GT with a
222-hp dohe 3.0-liter V6 or a VR-4
twin-torbo 320-hp version.

Nissan

After the introduction of its 2408X
and Maxima earlier this vear, Nissan
is pearing for its next model, the re-
placement for the venerable Sentra.

Porsche

Amazingly, the news from Porache is
the same old 911, Well, it's not really
the same old 911, but the "95 911 Car-
rera shares much beneath the skin
as well as much about its skin itself
with the ariginal 911 of three decades
ago. The body is smoother, more mod-
ern and the air-cooled 3.6-liter Six
now develops 270 hp and 243 ft.-1b.
of torque. Maybe the most startling
difference is what holds up that rear
engine: the new multilink rear sus-
pension. The result is a Porsche that

FIRST DRIVE

TOYOTA AVALON

® Avalon replaces the Cressida at
the top of Toyota's lineup. Cressida
was smaller and rear-wheel drive,
and was really intended to serve the
neads of the Japanese domestic
market. The Avalon is designed and
built here, to serve our market. Built
on a 4-in. lengthened version of the
Camry chassis, Toyota managed 1o
add only 22 pounds to the Camry's
overall weight in building the Avalon.
The new car also retains the Camry's
24-valve dohe 3.0-liter V6 drivetrain,
although the engine develops slightly
better (192 versus 188) horsepower
and torque (210 versus 203 ft.-1b.).
Transmission is the Camry’s 4-speed
automatic. Also retained bul retuned
are the suspension and steering.
While hardly intended as a sporty
car, Avalon will carve up your favarile

-
Nl

P,

section of twisty road with aplomb.

Styling can also be criticized for
being conservative, but with Toyota
expecting to deliver 50% ol Avalons
with the optional split-banch front
seat, it's obvious that its intended
buyer probably isn't one known for
his or her way-out tastes.

There are two trim levels of Aval-
on. The base XL includes such
niceties as tilt wheel, power door
locks and mirrors, and stereo. The
upscale XLS includes all this as well
as automatic temperature control,
outside thermometer, theft control
and leather-wrapped wheel. —MA
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is a8 lightning-fast as its predeces-
sors, but one that lacks the ferocious
bite of sudden oversteer for the un-
wary driver. The other big news from
Porsche involves the price of the 911
Carrera. In both eoupe and eabriolet
versions, price is down—by several

SUBARU LEGACY OUTBACK

thousand dollars—over that of the
past generation of 911s.

Rolis-Royce And Bentley
For "95, vou'll be able to find—albeit
in all of about 85 cars—the chassis

and turbocharged V8 engine of the
Bentley Turbo R beneath the body of
the Rolls Corniche, The new entity is
given another grand old name from
British motorear history, the Flying
Spur. There is also a new “entry-
level” Rolls, the $149 900 Silver Dawn.

s W

e S

Saab

After the reborn 900 series last year,
Saab econtinues to refine its 95000 mod-
els. The latest is the 9000 CDE, which
puts wood trim in the passenger com-
partment of this 4-door sedan and a

Vi engine and automatic transmission
under its hood. The 3.0-liter V6 is
based on an Opel design that boasts
a relatively narrow 54" V and 210 hp,
The 9000 CDE comes in one equip-
ment level—take it or leave it—for
just under 39,000,

Subaru

With the introduction earlier this year
of the '"95 Legacy—sedan and station
wagon—this Japanese niche mar-
keter has gotten a jump on the model
year. The new Legacy is improved
and refined over the old. Like the old
car, the new Legacy is powered by
Subaru's horizontally opposed 4-cylin-
der engine, now up to 135 hp and 140
ft.-Ib. of torque. Also like the old ear,
the '95 Legacy is available either as
a front-driver or with all-wheel drive,
If you really shop around, you may
be able to find a fwd model equipped
with Subaru's traction-control sys-
tem, which will eost about the same
price as the superior awd version,

Toyota

This juggernaut continues to crank

out new and improved cars. For '95,
{Ploasge turn to page 123)

FIRST DRIVE

® This car has always been a dark
horse in the midsize sedan field.
It's a driver's car—distinctively Teu-
tonic in character, In fact, one of its

strong points has always been a

strong dose of character in a market

sagment filled with cars that delib-
grately have as little character as
possible. But there's always been a
fatal flaw, be it the lack of a 6-cylin-
der engine, or a simple lack of price
competitiveness, or a reputation for
a certain lack of mechanical reliabil-
ity. Well, VW may have seen the light
at the end of the tunnel and has in-
troduced the latest Passat. Therae's
always been a huge back seat in

VOLKSWAGEN PASSAT GLX

this buggy. and now theres a
dashboard and interior thal can be
described as other than minimalist,
it not quite luxurious. The exterior
freshening is welcome, too,

The 172-hp V& engine is wondear-
ful and warks well with the electroni-

cally controlled 4-speed. Works
even better with the 5-speed manual.

Here's the best part—they have
dropped the price 3 grand, making
it competitive with the best from
Japan and the United States. I'll
take one. —M.A,

60
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BY PAUL WEISSLER

® As all of the world's automakers
are vying to develop the car of the §

future now, none has given us the
earth-shattering breakthrough of
antigravity drive or infinite miles §
per gallon or the pocketable station
wagon, Nor is any about to, Like the
domestie auto industry, foreipn auto-
makers are still expanding rather
than shattering the eurrent technol-
ogy envelope. That envelope, how-
ever, is already stretehed well beyond
what anyone would have thought
imaginable only a few years ago.
Here's a rundown of the impor-

tant engineering dev elopments for ‘f

the coming year's erop of imports ’)

Honda =

The Honda Accord finally gets a &
V6 engine, and it looks much like
the second-generation Acura
Legend powerplant. The intake
manifold is a simpler design, but
horsepower from 2.7 liters is 170,
compared with 160 from the old Acura
version, The engine has an sohe setup
with direct action on the intake valves
and horizontal pushrods to rockers
for the exhausts, as with the Legend.
Of course, Honda also beefed up the
block with strengthening ribs, and re-
worked the Acecord’s chassis for the
greater engine weight.

Lexus

The new Lexus LS 400 shows where
Toyota “refinement” technology is
going, and the new Heater/Ventila-
tion/Air-Conditioner case is just one
example. It's an ingenious design that
is a major advance over the flap doors
typically used to regulate airflow. In-
stead, the airflow is controlled by
what resembles a roll of film, with
horizontal slots in one section. The
roll is exposed or rewound by & com-
puter-controlled stepper motor. The
“roll of film” takes less room than a
flap door, isn't prone to binding and
leaking, and because air doesn't have
to flow around a flap, is quieter and
less restrictive. The new ventilation
gystem uses four rolls and is s0 com-
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ENGINEERING
THE IMPORTS

The quest for the perfect car.

pact that it allowed Lexus engineers
to also incorporate separate driver
and passenger controls without a ma-
jor increase in the size of the case, and
there was still room left over in the

The Accord Is now avallable with an sohc
28-valve aluminum 2.7-liter V& engine that ups
the car's power to 170 and torque to 165 fi.-lb.

dashboard for a passenger's-side air-
bag, a glove compartment and an
optional in-dash fi-disc CD changer.
The LS 400 has some innovative
approaches to a handling suspension,

Stiffer structure, and refined subframe-mounted front and rear suspensions, Increase the
high-speed comering ability and steering accuracy of the "35 BMW T-series models.

&l
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ENGINEERING THE IMPORTS

and one of them is in the front
seats. The seat pan (and pad
atop it) doesn’t rest on just
a buneh of springs, but on a
combination of a eoil spring
and torsion bar, with the eoil
spring connected to a bellerank
attached to the seat pan. It
looks a lot like a front sus-
pencion design, and the seat
deforms much less on lateral
acceleration, so the driver's
body doesn't tend to shift in
hard cornering.

Mitsubishi
The retractable hardtop con-

prechamber is centrally lo-
cated, like the spark plugs in
most 4-valve dohe gas engines.
® The "95 Toyota Tercel's 1.5-
liter Four has a split ignition
system, with a eoil module atop
each of two plugs, just like the
direct ignition in some pre-
mium cars. However, the Ter-
cel's are double-end coils, and
the opposite end has a wire to
another plug.
® The 1.5-liter Four in Mazda’s
new Protegé looks as strong as
a block of granite. The block is
split at the crankshaft, so the
uminum lower half provides a

vertible dates back to the 1930s

Slotted film on rollers directs alrflow through the LS 400's

super-stiff, vibration-resistant

and Peugeot, then to 1957 and design, and because it holds the
ot ventilation system. More compact, precise and quiet than _ . 2

the Ford Skyliner that had the o 0 nan doors, the electronically controled, i bearings, the overall pack-

first fully automatic retractable @ fap s " age is extremely rigid and com-

in volume production. For "95 there's
a new entry, the Mitsubishi 3000GT
Spyder, which combines an import with
styling by Mitsubishi’s California stu-
dio and domestie technology and hard-
ware from American Sunroof Corp.
Inc. (ASC) of Southgate, Michigan.
The top is a high-tech lightweight
plastie, the backlight is glass. Two
electrichydraulic pumps operate hy-
draulie evlinders to raise and lower
the top in 35 seconds. There are no
limit switches or relays, just sensors
wired (with the pumps) to an 8-bit mi-
croprocessor. The ASC computer in-
corporates on-board diagnosties and
has permanent memory of readings
from the sensors. If the top stops in
midposition and is manually moved and
then the automatie switch is pushed,
the electronies determine the new po-

eoolant direetly from the radiator to
the heads. This not only provides
more balanced cooling overall, but
permits a 10:1 compression ratio with
reduced chance of knock. Half the
eoolant from the radiator is pumped
to the bloek, half to the eylinder
heads. Horsepower is 190, compared
with the 160 hp of the old sohe 3.0-
liter V6, which only had a 9:1 com-
pression ratio,

® Mercedes-Benz has a 3.0-liter nat-
urally aspirated diesel engine in its
E300D E-Class sedan that meets the
'35 exhaust emnizzions standarde of all
50 states. The inline Six capitalizes on
a lot of current gas-engine technology
including four valves per eylinder,
dohe design, computer-controlled
variable-intake tuning, EGR and an

paratively smooth: I-ribs and X-ribs,
box sections, and a load-spreading con-
ical design from the rear of the cast-
iron and aluminum-block halves to the
bellhousing—it's all there. For in-
creased smoothness, one key engine
mount is a hydraulic on manuals, an ad-
ditional one is hydraulic on automatics,
® Although much of the attention to
the new Porsche 911 Carrera ig fo-
cused on the old air-cooled horizon-
tally opposed 3.6-liter Six (up from
247 to 270 horsepower), the classic
body also reflects some not-so-obvi-
ous high tech. Example: the front air-
flow pattern. Air goes through the
condenser and engine oil cooler and
exits just ahead of the front wheels
through downward-facing vents. This
lowers aerodynamic drag, and despite
the body’s classic look, Cd is only 0.33.

gition and pick up from there.

Assorted techbids

® BMW’'s high-performance
M3 sport sedan has an inline 6-
evlinder for the first time. The
240-hp engine is a bored-and-
gtroked version of the 2.5-liter
Six. The engine has BMW's

latest application of variable y—

peak rpm. It's computer

eontrolled to 6800 rpm in

First and Second gears for

maximum acceleration, only
6300 in the other three. BMW's
new T-series sedan has a re-
fined suspension and a stiffer-
than-before structure—now a
world-class 29 Hertz torsion-
ally. The multilink rear suspen-
sion provides for controlled
toe-out during hard cornering.
#® The new dohe 3.0-liter V& in
the '95 Nissan Maxima fea-

oxidation catalyst. The combustion

o 7
S
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, ®The Discovery, Land Rover’s
| new sport/utility, is the first of
its type with dual airbags, and
it all was done with a conven-
tional spring-and-roller sensor
wired to a computer. However,
HRover was able to tailor the
sensor so it would recognize a
| crash, compared with hard off-
road use, to keep the airbags
| from inflating at the wrong
| times, This iz the same basic
design that will go into the new
Range Rover coming later in
the model yvear.
® While others still are in-
stalling a second airbag, for the
front passenger, Volvo intro-
duced a third and a fourth, built
into the front seatbacks, so
they're always in position,
whether the seat is moved fore
or aft. When triggered (it de-
ploys in 12 milliseconds), the

tures a split cooling system
that reduces temperatures in
the cylinder heads by pumping

¥y

One camshaft operates both

P ILLLISTRATICHNS B BLASELL J WOR SALIERS

Intake and exhaust valves In the
Honda Accord’s optional Vé. Transversely mounted push-
rods span the cylinder head and act on the exhaust valves.

bag comes out through a special
seam in the seatback, to become

a 12 x 5-in. safety cushion. M
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Out of the Great
Depression they came,
fantasies under glass
that captivated young
boys and turned them
into wizards with

a silver ball.

BY ROGER SHARPE; PM Photaos by Bill Ashe

® Three Balls For A Quarter. Special When Lit.
Extra Ball. Replay. Tilt. Game Over. Remember
these terms? Theyv're phrases from yvouth,
Phrages from a time when spare change was
the gateway to an exciting universe of fabulous
art, bumpers, flashing lights, bells, flippers and
the exasperating movements of a 2.8-ounce

1Y%6-in. steel ball. Phrases inspired by one
of America's unique inventions—pinball.
Now, six decades old, pinball is more
popular today than ever, a fact that
is true not only for ecollectible
machines built during pinball’s

golden age—the late 1940z
to the mid-1950s—but

also for such modern

The eye-pleasing art
and ingenious action
of Coronatlon
[1952) is based
on the Miss
America

Pageant.
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PINBALL!

machines as Indiana
Jones, Star Trek: The
Next Generation and
The Addams Family.
The reasons for
¢ pinball’'s enduring
popularity are not very
hard to understand. The
game, a thrilling combina-
tion of luck and gkill, has universal
appeal. Equally important, the game's
builders and designers have main-
tained a lightning-quick pace of
technological innovation. Today’s
painstakingly crafted pinball ma-
chines incorporate CD-quality sound
systems, fully orchestrated musical
seores, special visual and interactive
effects, and a daz-
zling array of me- J
chanical toys, ele-
vated ramps
and multiball ==
excitement, -
The story of modern

by

Tilt Mechanisﬁ ”

COMTALCT
BRACKET

pinball, forerunners of which date
to a bagatelle game of the mid-1800s,
really begins in the Chicago garage of
David Gottlieb in 1931, There, with
the help of his family, Gottlieb created
the first commerecially successful coin-
operated, countertop pin game—RBaffle
Ball. For a penny, a player pulled a
plunger and propelled seven marbles
onto a numbered playing field

covered with holes and
pin obstruetions

made from nails. The  J
game became a sen-
sation and launched a |
new industry. |
Within a year, D.
Gottlieb & Co.'s top
distributor, Ray
Moloney, real-
ized that de-
mand for Baf-
fle Ball was /of
outstripping
supply. His
solution was
to produce a
brightly paint- §
ed new pin game
of his own ealled
Ballyhoo,
suceess of
game ultimately inspired
- Moloney to change the
. name of his company to
Bally Manufacturing.
In the same year,
d young pin-game dis-
tributor from Cali-

fornia, Harry Williams, hegan
experimenting with game
ideas. His modifications
were 30 successful that

H |
CORCHEATION. | 752 0 DPERNING PAGE

S0 BAFFLE NALL 1991 [TERY AR [l
CTRSTEDY OF THE LIEVE ¥OUMNG AND

NN FETTERRSN COULET TION -

The Countertop Baffie Bail
this started pinball excitemnent In 1931.

they attracted the at-
tention of D. Gottlieh
A\ & Co., which offered
. Williams a royalty
)\ for his designs. The
b first machine to
4 come out of this

N partnership was
0 called Advance,
B\ and it incor-
. porated such
N now-familiar

L concepts as
metal arches

J and mechani-
g cal gates.

One of the
breakthrough at-
tractions of Ad-
vance was its deli-
cately counterbalanced gates, which
were viulnerable to jabs and nudges
from players. One day, in 1932,
Williams went to a drugstore and saw
a player hit the bottom of Advance to
score points without having to aim.

This so enraged Williams that

Py he took the game off loca-
. tion and hammered fine
nails through the bot-
i tom of the machine,
A In Williams® words,
/ “Anybody who tried
B to affect the play of

s

- " the game by slapping
o ' the flat of his hand
— = aguinst the game’s under-

surface, would now think
twice before trying it again.”

However, Williams knew this was a
cruel and temporary solution. So, he
developed a simple, effective device
that stopped play if the machine was
handled roughly. The deviee consisted
of a emall ball balanced on a pedestal.
If the game was shaken or pounded,
the ball fell from the pedestal and
atruck a metal ring that immediately
stopped play. This device became
known as the tilt mechanism, and a
. new word was added to the pin-
ball lexicon. A few years
later, when the age of
electricity finally
- came to pin-
Tl T

o
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ball, Williams invented the pendulum targets and holes. Up to this time, all
tilt, which is still used on machines to  the pin games were strikingly simi-
this day. lar, but the popularity of Jigsaw
Other pinball pioneers T idlemonstrated that the pub-
were making their mark in lic: was looking for new and
the early 1930s, including exciting possibilities,
David Rockola, who in No machine deliv-
later years became a ered more on this
major force in juke- promise than Contact,
boxes. However, before # Harry Williams- |
he switched allegiances, designed machine that [/
Rockola had a profound was introduced by
influence on pinball. In the Parific Amusement

1933, Rockola introduced a > Manufacturing Co. in ?
landmark game, Jigsaw, which 1933, Contact was the first E
not only enabled players to seore pinball game to use electricity, 5

points, but also to complete a puzzle battery-powered solenoid action
by hitting certain ) and a new dimension in

Bumper Pinball on Bmam-:ay. Werops
= one of the stars of The Who's oIy,
Mechﬂmsm

sensory feedback—sound.

Electricity opened a whole new
waorld of possibility, and pinball would
never be the same. Such new features
that were quickly incorporated into
electrical pinball include automated
action, automatic scoring and lighted
back plasses,

Despite these advances, pinball
games through the mid-1930s bore
little resemblance to modern ma-
chines, Up to this point, scoring on the
playing field involved shooting balls
into specific holes. Pin placement and
variong mechanical and rudimentary
electrical elements added excitement
and complexity.

However, in 1937, a feature emerged
that marked the death knell of pins
and nails. Bally introduced a game
called Bumper that used electrically
operated wire and spring bumpers to
lengthen the play of the game and al-
ter the method of scoring. The game
itself was not overwhelmingly popu-
lar, but its influence was wide-
spread and an integral com-
ponent was added to
modern pinball.

The next major de-
velopment, one of the
most radical inno-
vations of all, was
introduced in 1947
when D. Gottlieb &
Co. unveiled Humpty
Dumpty. This machine

{Please turn lo page 128)

MARC| e,

The evolution of
pinbail is based on
such technical advances

as the tiit mechanism,
electricity, bumpers, flippers
and automatic counting. Modem
games, such as Star Trek: The Next
Generation [above] and Indlana
Jones (left] add CD-quallty sound
systems, orchestrated musical
scores, and dazziing visual and
Interactive effects.
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ELECTRONICS

ry s

The O.J. Simpson computerized courtroom is a harbinger of things
to come in all courts of law.

BY GEORGE KOPP

® “Doctor, would you please indi-
cate for the jury the approximate
angle and direction of the instrument that inflicted
the wounds labeled K, S and T2"

The witness 1s Dr. Michael Baden, who as former
chief medical examiner of the City of New York per-
formed hundreds of autopsies on vietims of violent
crimes. He accepts a small pointer from defense
attorney Johnnie Cochran and with it touches the
screen of the laptop computer in front of him.
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“This wound, labeled R, was
made by a cut from above at about
a 45° angle,” says Baden, as the pointer traces a
line on the computer screen.

The members of the jury are not watching the
witness. They're transfixed by the image on a
67-in. projection monttor. It's a 3-dimensional male
human figure—resembling an artist’s mannequin,
without facial or anatomical features—floating
against a blue background.
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The Los Angeles County coroner has stipulated
that this computerized diagram accurately depicts
the pattern of wounds on the body of Ronald Gold-
man, murdered along with Nicole Brown Simpson
outside her Brentwood condo.

“This wound, labeled S, was made from below,
at a much sharper angle.” As Baden continues his
testimony, the image on the screen seems to rotate
a quarter-turn in space. An arm on the figure is
raised, revealing the location of wound S, and the
witness indicates with his light pen the angle of
entry of the murder weapon.

“Wound T, here," the image rotates yet again,
“was also made from above, at about a 30° angle.”
Attorney Cochran, standing at his podium and look-
ing at his own laptop computer, interrupts. “So this
victim was attacked from the front, from the back
and from the side?"” the lawyer asks, rotating the
computer image for emphasis as he speaks.

“That is correct,” Baden answers.

“Dr. Baden, in your experience as a medical exam-
iner, is this pattern of vietims’ wounds consistent with
an attack by multiple assailants?” Cochran asks.

“Yes, completely consistent,” answers Baden, rais-
ing a serious doubt as to the prosecution’s version
of the erime.

The above scenario iz, of course, fiction, But it could
become fact as the murder trial of O.J. Simpson gets
under way. One indisputable fact, however, is that
Judge Lance A. Ito's Los Angeles courtroom will be
one of only about two dozen in the United States fitted
with an array of computer, CD-ROM, laserdise, video-
tape and Photo CD presentation gear—hooked into
separate projection TV sets for the jury and spec-
tators—and eontrolled by some highly specialized
software developed for the legal profession.

The high-tech trial equipment is expected to accom-
plish two primary goals. One is to make for a speedier
trial, allowing attorneys for both sides to organize and
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Computer animation visually shows a jury how long It would
take, for example, for a person to get from Point A to Point B—
testimony that can be critical In a courtroom trial.

present their cases more efficiently. The other is to
help the jury understand the complex evidence that's
presented—especially the evidence given by expert
witnesses—on such arcane subjects as DNA testing.
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Computers display pictures and the officer’s notes from the crime scene simultaneously.

But once this, the highest-profile
criminal ease in a generation, has
come to a close, lawyers, journalists
and ordinary eitizens will surely
ask the question: Did the computers
conviet—or acquit—0.J.7

The Simpson trial will have not one
but two totally separate computer
systems. The first, which is widely
used in many courtrooms today, in-

uding Ito's, is Computer Integrated
Re urtm {CIR). Often called “the
hjl' the lawyers and judges,
CIR makes a real-time transeript of
mi] trial .md diat%ywmeah sible to the
i ts. top comput-
er unp?lt‘lga nch, w.fiE:i'i]]lE!J t.1::|]:.T*hF ﬂ!J&uw-
ers of the Simpson preliminary hear-
ings, is his CIR monitor, displaying
the written proceedings as they hap-
pen, recorded by the court reporter.

But CIR isn't confined to the writ-
ten record. In Los Angeles, the CIR
transcript is encoded with the
SMPTE time code developed for film
that allows computerized synchro-
nization between the official written
trial transeript and an unofficial video

recording of the proceedings. This is
a big time- and money-saver, accord-
ing to Judge George W. Trammell III,
Ito’s colleague on the L.A. criminal
bench and the man largely credited
with moving L.A.'s courts into the

wﬂt?vﬁzu record, a jury request-

ing a readback of testimony can watch
it on tape in the jury room (provided
the defendant has waived his right
to be present at readback sessions).
“There’s a lot in the official written
transeript that took place out of the
jury's presence,” Trammell says,
“which we have to edit out of a read-
back. The videotape allows us to re-
play only those portions which the
jury is allowed to hear.” It also lets
the judge move on to the next ease in
his crowded calendar without clearin
the court for a readback session, an
gives the jury more information on
the witness, like body language.
While CIR is fast becoming a court-
room fixture around the country (al-
though not necessarily with video),
what will really make the Simpson

Computers Re-Create The Scene

trial uzl.'ict;l:t: from a high-tech stand-
point is Interactive Presentation
System (IPS). This system gives
lawyers access to the full array of
computer wizardry, including ani-
mation and slick graphics, with which
to impress the jury. IPS has also
spawned a new legal specialist, the
evidence consultant, to help attorneys
use those tools effectively.

And thanks to one such consulting
firm, Trial Presentation Technologies
Ine. (TPT) of Los Angelea, the Simp-
s0M trml will have IPS. The company
is installing the needed equipment,
ab(l&]ut 5125{1310 mtﬁlﬂ}*ﬁl?nﬂ I;Iarth, as
well as Erm ng the technical exper-
tlse t.cr it running smoothly, for
DD

Theheartnfthehm'd“maetup is
an ordinary 486DX2 66-MHz comput-
er, equl ped with a video board and

ity to handle
d}.,g'lt.al fu]l—mnl:mn lﬂﬂﬂ, should it be
needed. With proprietary software,
the PC can also integrate a variety of
peripherals, including laserdise play-

, Photo CD, CD-ROM and VCR. All
of these input devices can be used to
display evidence to the jury over a
high-grade 67-in. projection data
monitor. Courtroom spectators will
watch on a 54-in. projection TV. The
judge and the lawvers are equi
with PCs, and they can toggle
tween the CIR and IPS display.

A key component of IPS is the
judge's “kill switch.” This allows him
to immediately shut off the display to
thejururstnpreventthem from see-
ing something by mistake. Notes TPT

principal Tom Reiter, “In a case such
as this, any unapproved display of evi-
u.'h!n—::'.u&1;::-t,l'na-juuz':,ar could result in a mis-
trial. The judge has to make sure he
has control over the system.”

What will the jury see over those
monitors? “You can mix documents
and photos, documents and video,
photos and video,” says Reiter. “You
can annotate on the fly with a light
pen. Anything on sereen can be cap-

Instead of presenting photos and documents for this theoretical ATV accident, a computer animates the sequence of events In guestion.
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' O.J.’s Courtroom Layout
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©Judge's Monitor—Allows judge to review
transcript or view evidence belore displaying
it to the jury and spectators.
V@ Witness Monitor—Witness can view
evidence and draw or write using an elec-
tronic light pen. Everything drawn by the
witness is displayed on all of the moni-
tors in the courtroom,
©Court Reporter—Will be using
Stenograph CIR software to elec-

tronically translate reporter's notes
to English, which is displayed an
monitors for the judge and atlor-
neys during the course of the trial.
© Attorney Monitors—Allows at-
torneys to review transcript, search
previous testimony, or switch to evi-
dence display during live testimony.
© Podium Moniter—Equipped
with light pen, which allows attormey
to annotate documents and other
evidence, These annotations can
be saved and printed for review by
jury during deliberations.

0 Jury Display—=&7-in. rear-screen
projection system, custom designed
by American Video Communica-
tions, displays photos, text and
other evidence on a high-resolution
wide-angle screen for the jury.

© Spectator Display—Courtroom
speciators can view the same evl-
dence that is presented lo the jury
on a 54-in. rear-screen projection
system.

©Presentation Control—High-
speed computer holds electronic
images of documents, charts,
diagrams and photographs. Video
laserdiscs are used to show anima-
tions and other video.

IPS system, developed by OMIC,
controls the display on all evidence
to the jury. The system technician
displays each piece of svidence as
it is requested by the attorney and
admitied by the judge.
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tured and saved and printed out.”

According to Judge Trammell,
“This system allows the jury to follow
along in a more meaningful manner.
In the traditional trial, the jurors kind
of get an idea what the witnesses are
talking about, but they really only see
the evidence close up during delibera-
tions. So many times, the evidence
lawyers use is small—like photos.
They'll post it on a beard, and maybe
the first juror will be able to see the
details, but the people down the line
won't see anything.”

But IPS is like an iceberg. The
courtroom equipment and presenta-
tions the jury sees are only the tip.
For the legal profession, the real
impact of technology is in pre-trial

preparation—organizing documents,
researching case law and, very likely
in the Simpson case, preparing those
all-important computer animations
and presentations.

Here, specialization takes over yet
again. The Simpson defense team,
led by attorney Robert Shapiro, has
turned to its own evidence consul-
tants, with its own proprietary CD-
ROM-based software, to develop its
IPS presentations. Gilbert, Arizona-
based inVzn Development Corp. (pro-
nounced “in-vision") is the developer
of a Windows-based document man-
agement application for lawyers
called WinVision, and a courtroom

presentation package called TriaLink,
{Plpass turn to poge 118)
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Wetadcle the igid arr&fnggy lfﬂﬂmﬂelrﬂdﬁmgem&atﬂewmneau
in a rock-solid Grady-%ite with a helm full of electronics.

BY JOE SKORUPA, Boating/Outdoors Editor

® With visibility at zero, boating 15 Similir to flying by . the dark-as-night fog, even though-all we see s our
instruments, It requires complete trust between the  chances of reaching Juneau before nightfall rapidly
navigator and the eaptain, It requires supreme con- slipping away. It's well beyond noon, and we still
centration and attention to detail. And finally, it re- have 120 miles to go.
quires a certain amount of guts, which is espe- Then, we hear the faint sound of an outhoard
cially true when groping blindly through the engine. Out of the gloom, the shape of a little
fog in unfamiliar Alaskan waters with two runabout emerges and heads our way, A
GPS units and-a compass suddenly out of local lad, wearing neither coat nor hat
syne by more than 30°, despite the ehilly rain, zips over am}
“Jue, 1 think we need to head north says, “Hey, vou know where we are?
by 17°," co-pilot and navigator Charlie “Not exactly:"
Plueddeman ecalmly states, “Well, T guess I won't make it to Peters-
“*Which way is north, Charlie?" burg today. Damn, Which way's Wrangell?”
] think it's that way." “We just fueled up in Wrangell. It's over
“Well, 1 think it's that way.” We point in two there,” I say, pointing off the transom.
different directions. Clearly, it’s time to shut down “Thanks. I just cireled Five Mile a couple of times
the engines. The bhoat, a Grady-White Islander 268, and couldn’t figure out which way to go. Be seeing
comes fo rest in dead-calm waters. The only sound is  you,” With that, he hammers the throttle. Charlie and
of falling ralirt. There's nothing to do but stare into [ look at each other and figure the guy must be a few
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ive cubes sh ' GO - js —plamet. Sure; vou can fly in here (mostly by float plane)
Al Spareonater or-go-by boat, but either way this forbidding realm

prmuﬂed us ¥ . jor. Namely, makes it clear that powerful forees are its true inhabi-
'thatﬁveMﬂeI and s powang this, we  tants und travelers are subject to their whim.

find the entrance to Wranp : Pl deeali = Lmﬁrtﬁfﬁia realization many times during the
our instruments; Several mm 00-mile-run from Seattle to Juneau. (Plus another

and hEudhlg into the Nirrow ;i """"'"'7"?"- Apon 250 mjles backtracking to Ketchikan.) Isolated patches
(. T ﬂ.fupfnrwd Charlie and me to slow down on several
Wrangell a.n{l i ? ““ueeasions, most signifieantly in Queen Charlotte
he heads into the. ___ Sotind, an open stretch of ocean known to produce 90-
w&. seas, and in the curtain of fog that began outside of
True Hﬂ[ll_i___ Wringell ant tasted two days, a time frame in which
You can't get o L "’-"""“!I*I'_ S g _'H]kE Charlie and T were scheduled to cover 490 miles, That
in Maine, butidincods CHETIUEEPE.  we made it is a tribute to the exceptional performance
Check out the In&]h I\Eh:: an PGU.I‘&'JLII‘]E '\"mmwtl “of The Grady-White and its helm full of electa nmt&.
and Juneau are izolated “"L;:“:umunﬂed by spec- “Sn, you guys are from POPULAR MECHANICE,” says
tacular wilderness—vertica jiut.]ll‘l.t. jutting penin- a dock attendant in Juneau looking at the decals on our
sulas, fiords, ﬁnm-.:..app-ed peaks, glaciers, forest-elad -~ hull. “What are vou doing, field testing a new boat?”
islands and arpuably the LeEt fihhm ' E__-ﬁun{in on the Charlie and 1 exchange looks. Yeah. That's right.




COOL RUNNINGS

We're field testers, and we're field
testing a new boat, a 19956 Grady-
White Islander 268. Few people have
graszped this concept as easily as the
distinguished gentleman from Juneau,

For some reason, most people seem
puzzled by our boat. 1 suppose it's be-
cause Grady-Whites are thought of as
East Coast boats that define offshore
fishing from the Carolinas to Florida
and beyond. As a result, it's a shock for
many people to see a Grady-White in
Alaska, although I can't imagine why.

[ made the 1slander 268 my boat of
choice not only beeause it's new, but
beeause it's well suited to the unique
demands of a long-range expedition to
Alaska, | wanted a boat that eould run
with 40-plus-mph speed (it topped out
at 45 mph with full fuel and water

3

tanks, complete gear and a 2-man
crew) and achieve decent fuel econo-
my (it averaged about 2.3 mpg). On
the other hand, it had to be big
enough to sleep two, hold a week's
worth of food and gear, and handle
large chop and open-ocean swells.

Beyond this, the boat had to be a
superb fishing craft and an execellent
cruiser. 1 not only planned to fish
whenever possible, but to sleep sever-
al nights on board,

The Islander 268 admirably filled
this bill. Weighing just 4200 pounds
(without engines) and measuring 26
ft. 11 in. long and & ft. 6 in. abeam, the
midsize Grady is small by Alaskan
cruising standards. But it easily proved
itself worthy to hang out with the hig
boys on the Inside Passage. Condi-

PR PRCTTOT i GREORGE CoSm
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Welcome To Ketchikan

Postcards from the Inside Passage, clockwise from top: Fishing

In the salmon heaven of Lowe Inlet; water camplng In Greenway
Sound; greetings from Ketchikan; and the intrepid field testers at full
throttie, Opposite page, clockwise from top;: Taking leave of Seattie
and the Space Needle; waterfalls off Victoria Island; greetings from
Juneau; the Inside Passage route; a humpback whale In a leaping
mood; and traditional totem poles south of Ketchikan.

W S,

[ .}

tions were outstanding for five of our
seven days, but during the roughest
episodes, especially the 4-hour run
from Petersburg to Juneau in fog and
whitecaps, the Grady kept us dry
from spray, refrained from pounding
us senseless, and maintained an im-
pressive running speed of 30 knots,
While T came to appreciate many
features on the lslander 268—the
sturdy and protective hardtop, the
camper enclosure that kept out the
elements, the unfailing windshield
wipers, the beautifully balanced 18"
variable-V hull (called SeaV2 and de-
gigned by Ray Hunt), the perform-
ance-enhancing outhoard bracket and
the overall aft layout with bench seat
and transom door—there's a larger
point to be made. The point is that,
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like other Grady-White models, the
[slander 268 is as fully loaded and im-
peccably detailed as a BMW.
Admittedly, Gradys are top-dollar
rigs. Base price for the Islander 268 s
$40,900. Add the cost of twin 150-hp
Yumahas, a hardtop and top-of-the-
line Raytheon electronies (notably the
Echostar 790 GPS Navigator Echo
Sounder, Raychart 600XX Electronic
Charting System and R11XX Ruster
Sean Radar), and the price of the toest
boat comes in at about £85,000. 1= it
worth that kind of money? That de-
pends an what vou want. If vou want a
boat that's rock solid (thanks to a lay-
er of flotation foam between the hull
and inner liner that makes the boat
unsinkuble), does everything asked of
it with aplomb and maintaing market-

leading value in resale, then it's prob-
ahly worth the price. If vou don't want
these thingz, then it's probably not,

Pod of humpies
“Hey, Joe, look. Whales!™ Charlie
vells.

“Where?"

“Over there!™ he points.

“1 don't see anything. Now 1 see
them. They're over there,” I yell, and
point in a different direction. We're
out of sync again, but to our surprise,
the whales are everywhere, It's a pod
of 50 humpbacks swimming down
Stephens Passage. We're on our way
south to Ketehikan and a date with a
barge to ship the Grady back to Seat-
tle. It's the second day of enveloping
fog, but we're veteran radar readers

now and nothing slows us down.,
Except the whales, At times, the
humpies are only 30 vards away,
rolling on the sorface and eruising
gracefully in an over-and-under pat-
tern similar to dolphins. On several
oceasions, they jump magnificently
out of the water. It takes an hour to
travel just 5 miles with the pod, but
it's the most thrilling hour of the trip.
Not much later, the fog slowly be-
grins to L, and by the time we reach
Ketchikan, the Sun reappears after a
2-day abzence, Going over notes be-
fore {lying home, the field testers
agree that the Grady-White Islander
268 and the Rayvtheon electronics
passed the field test with flving colors.
And so, as o matter of fact, did the
field testers. ™
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s eribe by e Sfgontainment area,” the officer can. pinpnini_ hiz=
s thoyg] At location with the Cruiser’s on-hoard navigation
il cation with the Cruiser’s on-baard na ]Hd

the dﬁv&rm a felon og the yun,, eadgt ters | s}st{*m. activate the video system to record the
transmits a 1rap sheet and mug shot of the o pect and evidenée, and use the vehieles laptop
that appear to hover in fro ur E mputer, printer and fax to forward areport;

"Mrﬁn's umﬁﬂ:
m&n:m-

- wheel o

hl;'m hut pursuit. 3' .
cehéhhsth& e

Some of the 320,000 or s0 police cars in serviee
in the United States include elements of the ad-
vanced capabilities mentioned here. And &ince
mbout 25% of the fleet is replaced annually,
ehances are if you get pulled over to the side of
dnl the road, vour officer may have some of this tech-
- nology available. Chaneces are even better that-he
i :".:*”ﬁi'r she will be driving a Ford ora Chevy. Since the:
gt “vearly 'S0s—when the Chrysler Corp. stopped
s - mdhing rear-wheel-drive 8<¢vlinder cars—the
e vast majority (85%) of new- police eruizers
: are gither Ford Crown Victorias or
Chevrolet Caprices,
Arcording to Chrysler,
who heads what is
# divigion of RCl—au
- L Brighton, Michigan,
: jalty vehicle com-
pany that supplies
police vehicle

T ™ —WJ+“_'?1"_

From the outside, Cruiser looks fike it's -
got just a few extra emergency lights. -
But inside, the center consale |5 loaded
with electronic devices, induding a




CYBER COP

components—"The traditional piece-
meal method of outfitting patrol ve-
hicles leads to potentially unsafe en-
vironments, redundant systems and
an overall product that is out of date
technologically.”

Chrysler says that many police de-
partments spend as much as $50,000
for a fully outfitted police vehicle that
is not nearly as sophisticated or effec-
tive as the concept car he expects to
sell for about $30,000 when full pro-
duetion begins in 1998,

For the most part, the exterior looks
like a standard police car. The most
notable differences are a retractable
lightbar that folds into the rooftop
when not in use, a rear spoiler of
emergency lights and a front bumper
brush bar for off-road situations. A
slkidplate under the front bumper also
offers off-road protection.

It's inside the Cruiser that most of
the differences lie. The new car will
eliminate the traditional instrument
panel gauges and LED readouts in
favor of a 9%-in. reconfigurable LCD
screen and heads-up display (HUD)
connected to all the vehicle’s informa-
tion systems, The HUD uses the same
technology as that developed by GM
Hughes Electronics for fighter planes
to display speed, altitude, target loca-
tion and other information seemingly
out in front of the pilot's windshield
during aerial combat. In the Cruiser,
night-vision images could appear on
either the HUD or the LCD sereen on
the dashboard console.

In this instance, Delco Electronies
(another GM division), in eonjunection
with RCI, is developing a variation of
the “Datavizion” HUD that is already
being used in some police vehicles.
The technology, which is also begin-
ning to erop up as an option in civilian
cars from GM's Oldsmobile and Pon-
tiac divisions, is expected to become
more prevalent as the population ages
and drivers are less able to change
focus quickly from dashboard dis-
plays to the road.

The HUD can display information

Fiberglass seats for prisoners make for easy scrub-downs. Overhead console houses
electronic systems, doubles as a gun rack. The nightstick, of course, is in easy reach.

from a variety of sources including
mobile data terminals (MDTs), radar
gspeed sensors, video surveillance
equipment and vehicle operational
systems, The system consists of a 2.5-
pound cigar-box-size projection unit
that mounts on the car's headliner, a
smaller windshield-mounted optical
combiner assembly and a 2.3-pound
electronies box that's stored in the
trunk. The HUD electronically repli-
cates the LOCD displays as a virtual
image that appears suspended 10 to
12 ft. in front of the driver.

Inside the Cruiser, the center con-
sole can be equipped with radio, sean-
ner, radar, a 3-in. black-and-white
video monitor and an 8mm VCR, com-
puter, fax and MDT. The overhead
console is designed to incorporate a
giren, switching center, a miniature
black-and-white 8mm video camera,
2-way radio speaker, night-vision sen-
sor and dome light.

The rear-seat Personnel Contain-
ment Module (PCM) is designed to
address health issues that law en-
foreement personnel deal with every
day—the danger of infectious dis-
eases, gspecially those transmitted by
blood-borne pathogens. The PCM is
made of form-fitting textured fiber-

glass that extends down into the vehi-
cle footwell, where floor drains make
for easier sterilization and washing,

Cruigser has already shown a
Chevrolet Caprice prototype of the
mobile substation to police at a vari-
ety of law enforeement conferences.
Wext year, Chrysler plans a series of
“rolling labs" in which he and his staff
will bring prototype cars to municipal-
ities for real-world field testing for
several weeks at a time.

RCI also installs components of its
advanced Cruiser package as after-
market products and plans to retrofit
existing vehicles with many of the ad-
vanced capabilities that the police car
of the future will incorporate.

The new cars are intended to be
equally valuable for rural and urban
police forces. “The two real purposes
of the Cruisers are the pursuit mode,
which is more likely in a rural area,”
Chrysler says, “and as a mobile sub-
station, detention unit and full work-
ing command post—which of course
has inner-city applications. You can
really increase law enforcement pres-
ence when you ecan quickly deploy a
full working police substation, com-
plete with fax, phone, video and com-
puter anywhere in a city.” oo |
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New on-screen program guides make it easier
to navigate through an ocean of choices.

-

_ MON TUE WED THU FRI SAT SUN
! 9:30p
NIEE! I.‘lr'almet Bob Newhart

SHOW)|& 1LY Slickers

WiV ) dams | Janet World Tour
_n_. Larry King Live
20 )| "Math ... Who Needs It?!
T5C]IWild Australia
_e& || In the Best Interest of
(HEZ )| The Bodyguard
. )| Prime Suspect | Gaslight
FRI|NFL Prime Monday

| U.5.5enate

BY GEORGE MANNES

® Once it was easy to see what was on TV. You walked over
to the set, ﬂipped through a few channels, and there you were.

On today’s cable systems, it's harder. By the time you flip
through 35 channels or wait for a J.-:-luw-deed program guide
to seroll down a list of choices, you've forgotten what they are.

In this light, seeing what's on the tube in a 200-channel
universe is enough to make vour eyes glaze over. Figuring
out what to wateh in this endless sea of video would be as
hard as sailing across the Pacifie without a compass.

That’s why several companies are racing to bring a
new type of program guide to satellite and cable sub-
seribers, Instead of being printed on paper, they're right on
your television sereen, But unlike the channel guides on
many cable television systems, you can control the content
yvourself. Instead of waiting 2 minutes for the guide to
seroll around and tell you what's up next on Nick at Nite,
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CHANNEL SURFING'S NEW WAVE
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you just push a button or
two and find out whether
it’s “Bob Newhart” or “The
Dick Van Dyke Show.” But
that's not all. These elec-
tronie program guides—or

the country’s bigpest supplier of pro-
gram-listing channels to cable sys-
tems. And DirecTy and USSB, two
program providers for the DSS satel-
lite reception gear now sold by RCA,
have a special 1PG.

Providing an IPG to TV watchers
nationwide requires a complex net-
work of program data, computer soft-
ware and epecial hardware. A look

{ CHANNELS 11:08 AN

f‘m Pﬂnh "nlhl: !‘l Yuurs

to 27 megahytes of data. It takes
about a half-hour for TVDT to trans-
mit all this information.

Onee it has the database, StarSight
eliminates redundaneies so it can
speed up subsequent transmission
times. The company also enerypts the
program data and adds conditional
aceess information so that only author-
ized subscribers can use StarSight.

From Fremont, the data is sent
back east via phone line to two differ-
ent organizations: the Public Broad-
casting Service, based in Virginia, and
a Viacom satellite communiecations fa-
cility in New York. At PBS, the Star-
Sight data is inserted into the TV sig-

TV Guide On Screen
Lockout options to restrict access, simple-
to-use menus, and easy point-and-click

access to special programming are among
the on-screen features available.

interactive program guides
(IPGs), as they're alterna-
tively known—do a whole
lot more. Here are some of

the things they can do:
® Display a capsule de-
scription of an npecoming
show, 8o you can find out if
it's something you haven't seen yet.
® Sort TV programming by genre,
That way, you can see a list of all the
horror movies on each week, or a line-
up of all the football matches, coach's
shows and post-game roundups on a
holiday weekend.
® Show yvou whether there’s anything
better on TV without having to take
yvour eyes off the current channel. A
minimized text display at the top or
bottom of the picture desceribes what's
on each of the other channels. You
ean switeh onee you read a title that
looks appealing,
® Tune directly into any broadeast
that’s listed in the IPG. You don't
have to know the right channel name
or number.
® Program your VCR to record a
show with the push of just a single
button. Worrying about a start time,
stop time, channel number and
recording date is a thing of the past.
IPGs have actually been around
since 1986, when a company called
SuperGuide Corp. of Shelby, North
Cuaroling, started selling an 1PG ser-
viee that lets home satellite-dish own-
ers sort through the hundreds of
channels they can receive. But now
SuperGuide is being joined by newer
putdes funded by big names in enter-
tainment, StarSight Telecast, owned
in part by the cable TV giant Viacom,
is targeting not only dish owners,
but cable subseribers and people who
wateh just broadeast TV. Another
IPG for thll customers, TV Guide
On Sere en, is a joint venture of the
magazine's parent and Liberty Media,
i company linked to Tele-Communi-
cations Ine,, the nation’s largest oper-
ator of cable systems. Other IPGs are
being developed by Prevue Networks,

iB

at the operations of
StarSight Telecast
gives you some idea
of the effort required |
to make IPGs work.
The starting point
is a database of televi-
sion program sched-
ules: a listing of all

\ I

| PAY-PER-VIEW
For Ordering

Information,

Press
0K}

TODAY

2:30PM A Perfect World

the TV shows sched-
uled to air on all the
channels over all of
the United States.
That could be as
many as 20,000 dif-
ferent shows aired on roughly 400
cable and satellite services and 2000
loeal broadeast stations, StarSight
Telecast’s database comes from TV
Data Technologies (TVDT), a com-
pany in Glens Falls, New York, that
supplies program data to more than
2700 customers,

Linked by a special telephone line
to 4 computer at StarSight's head-
quarters in Fremont, California, a
computer at TVDT transmits its lat-
est national schedule onee a day.
TVDT also sends what are ealled
channel mapa for the 11,000 different
cable systems across the [1.S.—lists
of the network or station that appears
on eiach numbered channel in the local
cable system. At other times during
the day, TVDT sends isolated pro-
gramming changes as they oceur.

“Essentially our eomputer is al-
ways asking them if there's anything
new,"” says John Roop, StarSight's
senior viee president of technology and
development. “And as soon as there is
some new data, then that comes down
the line.” A full national schedule cov-
ering 12 days of programming and in-
cluding all the channel maps amounts

rThn Remains of the Day. $3.99
You have Fui

@) b CTD e ross @

ssled this aijram sl 530 PM

nal that PBS beams via satellite to all
the local public-television stations in
its national network. Specifically, the
data goes into the signal's vertical
blanking interval (VBI)—that black
horizontal bar you see when your TV
picture starts rolling like a slot ma-
chine. At more than 200 of these local
PES stations, StarSight has installed
what it calls “smart data bridges,”
which collect program information
and channel maps relevant to what's
on broadeast and cable in that area
and ignores the rest. This information
is then re-inserted into the VBI of the
local station's signal and fed to local
subseribers’ TV sets, using a slower
data rate equivalent to the speed with
which elosed eaptions for the hearing
impaired are transmitted to the home.
It's through the VBI of local PBS sta-
tions that StarSight data will reach
most homes.

The data stream that's sent to Via-
com is used to reach satellite-dish
owners who subscribe to StarSight.
It’s also used as a backup for cable
aystems that don't carry a PBS
station with the primary data feed.
It's sent in the VBI of the satellite

POPULAR MECHAMICS » DECEMBER 1994



EEL] TUE WED THU FRI
jOP8:30P

9-00pP

. - i I { :
Primenews
1 hour long

Prass RECORD again
to confirm recoerdinag.

il ] e Y B

b
ol
-

¥ ml

STARSIGHT

LGL] TUE WED THU FRI SAT SUN

10: 00P

k

o -
=
i

y=if s

i

.:I —

geeys - | !

feeds for Viacom’s
MTYV and Niekelodeon networks,

The last link in the chain is to get
the programming information into a
piece of hardware in the home. Zenith
is already selling StarSight-equipped
TVs. Mitsubishi TVs and Samsung
VCRs are expected to follow, along
with TVs from Thomson Consumer
Electronies (in its RUA and ProScan
maodels) and Philips. Satellite TV sub-
seribers will be able to huy a Stare-
Sight-equipped integrated receiver/
descrambler from Uniden, Cable sub-
seribers who don't buy a Starsight
TV or VCR would have a StarSight-
E&F‘dhl& cable box if their local opera-
tor offered the service.

But StarSight—along with other
cable-marketed IPGs from Prevue
Networks and TV Guide On Sereen—
penerally won't be available through
cable systems until box manufactur-
ers start selling large numbers of a
new generation of smurter
cable boxes, And those hox-
es are just becoming available.
StarSight also plans to sell the
necessary reception hardware in a
stand-alone box priced under 2200,

However the guide reaches the
home, developers of TV Guide On
Sereen, StarSight and other
IPGs have spent u lot of
time trving to muke
them easy to use.
Simple remote
controls and intuitive operation are
important. Indeed, existing remote
controls may prove inadequate, con-
cludes a study by AT&T Bell Labs,
as they are too complicated, A simple
wandlike deviee that would be a
eross between an existing remote and

d compuler

light pen may be the answer, Mean-
while, at Thomson, one approach un-
der consideration wounld employ a
“mother” remote with numerous
offspring that could

RCA

A mother remate cantrod
would have offspring tallored
for individual viewing cholces.
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StarSight
Part of the appeal Is the linkage
to VCits for easy taping and quick

program summaries. StarSight
Is also available as a
stand-alone device.

he customized
for the viewing
preferences of
individual family

members,

“If vou're at 4 screen,
yvou shouldn’t have to ask yourself,
‘Now which key would I use to do this
function?" It should just be real obvi-
ous," zays Barb Mason, director of
access control and interactive prod-
ucts in General Instrument's satellite
business unit. “Even if they do press
an incorrect key, but you kind of knew
what they wanted to do, you do it any-
way. So that's one of the things you
need to do, is evaluate all the possible
things a consumer would do wrong
and make a puess at what they really
wanted to do.”

Az StarBight was starting its na-
tional rollout at press time, one of the
big unanswered questions facing the
company was how much of a demand
there will be for the product, Beyond
the cost that StarSight hardware
might add to a TV or VCR, sub-
seribers will have to pay anywhere
from about $3.55 to $4.30 a month for
the service, depending on how many
months they prepay. That's 342,60 to
55160 a vear,

But the biggest technieal challenge,
says Hoop. is reliability. *You can run
a Windows spreadsheet for a couple of
hours and then if you get a general
protection fault, vou go, ‘Aw, heek,’
and vou restart Windows,” Roop says,
But with a TV-based computer pro-
gram like StarSight, it's a different
story. “People aren’t used to having to
reset their TV sets,” he says, “So it
has to be absolutely, utterly 100% re-
liable, It has to be able to go in the
field with tens of millions of units out
there and have zero failures.” M
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ELECTRONICS

UPGRADES
AND ADD-ONS

These performance-enhancing accessories will help
you get the max out of your PC.

BY STEPHEN A. BOOTH, Contributing Editor
and FRANK VIZARD, Electronics Editor

® A modest bankroll buys a lot of
computer these days. To eat the spare
change, there's no lack of accesso-
ry items to upgrade or enhance
your PC's usefulness, What
follows is a selection of
add-ons—some prac-
tical, some just for
fun, but all worth
taking note of.

data or fax on wired phone lines, too.
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Control Freak’s Joysti
Talk about computer-assisted flying, The Phoenix (5150] from

ck

Advanced Gravis can be programmed for optimal operation with -
your favorite games or simulations. You can customize controls for

bulit-in settings on The Phoenkx.

Go To Warp Speed
wmmwﬂ‘:nprnumupgrmnﬁmwrp speed with
one of Intel's OverDrive processors? Applications, including
muitimedia, will rum 40% to 70% faster with the simple plug-in
chips. An SX2 OverDrive chip ($249) doubles the clock speed of
4865X-based PCs from 20 or 25 MHz to 40/50 MHz. The DX2
OverDrives [50 MMz, $299; 66 MHz, $349] improve performance
on 4865M/33 MHz and 484DX/25-MHz or 33-MHz computers.

Drive A Mnuse

Trage in that plain-vanilla economouse for Motor Mouse Products”

exact mini-replica of the ‘85 Corvette [1466). The classic Chewy
replaces the cursor on-screen—even revs and honks its horn,
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throttle, rudder, allerons, elevators and fire buttons, or use the

mumswmm =olorac
smmgﬂtmmduﬂﬁum—
car simulations. Works with any platform.

Lead An Orchestra

&
¥

>

1 I']h L.'

ks |
The orchestra follows the soloist in this hardw
software package frormn Coda Music Techno ]
Vivace, the 52295 system instantly a what the
soloist is playing and follows tempo changes with no
perceptible delay. Music cartridges are priced at $30 each
and the repertoire includes classical and jazz standards,




T-Shirt Printer

Here's functionality and fun. 5tar Micronics 5J-144 color printer [$499)
uses heat-fusion to bind multicolor inks to any kind of paper—even

Info-Highway Roadmap

When Is a CD-ROM an accessory? When it's the 5100

Hitchhiking On The Information

each. Sheets and

on transfers cost

520, You can use
It for economical

monochrome

ribbons cost 530

Iron-on transfer Highway—a flight-
sheets for creating simulator to the world
T-shirts from your of online computing
custom multimedia produced by Moon
designs. Color Valley. Besldes free
ribbons go three for software and trial

545, and are good subscriptions to America
for elght pages Online, CompuServe,

ribbon for 10 Iron-

printing. too: Three

and yield 540 pages.

GEnie, Prodigy and
Netcom's Netcrulser ramp
to the Internet, the CD
provides practice
simulations for
navigating these
services and a travel
atlas of user bulletin
boards and info services.

® These days, nearly evary new parsonal mmputur comas
equipped with a CO-ROM drive, a significant upgrade in itself over
older machines. I's a short leap to the realization that encyclope-
dic discs like Microsoft's Encarta and games like “Myst™ make
good use of the multimedia capabiliies offered by CD-ROMs. But
what it you want more than just reference works and games?
Those titles are a little harder to find. Here's our short list of some
discs that we think the PM reader might find of particular interest.

.-_'-_E_
- { ]I

3

" | it
|

The \Way Things Work: superior animation.

*The Way Things Work (Dording Kindersley Publishing, Win-
dows PC, $100). Based on David Macaulay's popular book, this
disc is among the best ever produced for the CO-ROM format. The
usa of animation is supenar and nearly all-pervasive. The descrip-
tions of how everyday machines
work are accurate, enlightening,

clever and humorous, as are the f T AN K e
discussions of the principles be- ’*
hind the technology. ~ —F.V. e

® Star Trek: The Next Genera-

tion Interactive Technical Man-
uval (Simon & Schuster Interac-
live, developed by The Imergists
Inc., $70). This one isn't just for
“trekkers.” Il's also for techies who
might want & look at a cool new
lechnology called Apple Quick-
time VA that puts the Starship
Enterprize in a very photorealistic
environment. Commandar Riker
offers a guided tour, but you can
gxplore the 12 main areas of the
ship at any time. —8ill Cook
® Complete Baseball (Mi-

LEuI..\ I i J‘ :

crosoft, Windows PG, $60). I Leonardo The inventor: ahead of his time.

Software Upgrade: We Plck The Top CD-ROM Tltles

T Sy D F55 s oo St g oot Ut e i
el g W he il 16w e e

rpriag 1107 Llntd s, U Sefiend midesy Aoy Car |95 mcxiom
by gy s v |l by

o e | 007 | e The Amy Cor 19 oot i g mssanhot
] e flalwat w e Fend

By Ty g the Heowin &zy T

l__

G
EI--_H i

PoruLar MecHanics Car Buyers Guide 1995: a shopper's tool.

major laague baseball never resumes, the '84 edition can be the
national pastime's ultimate time capsule. The disc is encyclopedic
on historical stats for players, teams and performance categories.
Photos accompany the 1000-pius bios. Audio and video clips re-
play thrilling moments of the game. Take notes—some 200 trivia
questions will separate the bushers from the all-stars. —S.AB.
® J.F.K. Assassination: A Visual Investigation (Madio, Win-
dows PC, $80). There's nothing ghoulish about a precccupation
with the killing of President John F. Kennedy. A generation later,
there still are too many unanswered questions. This disc puts
most of the major investigative reports at your fingertips. Besides
a digitally enhanced Zapruder
film, there are clips from four
other amateur movies filmed
in Dallag’s Dealy Plaza that
day. Computer animations dis-
play the conflicting bullet angles
often cited in contradictory
reports. —S5.AB8.
® Jets! (Medio, Windows PG,
$60). This disc offers an excel-
lent history of jet aviation. Photos
and specifications for more than
140 jets are included, with many
of these having videos and con-
trollable 30 models. This disc
glso contains the complete text
of Test Piiois by Richard Hallion
and The X Planes by Jay Miller.
The information is thoroughly
hyperinked so it's sasy to jump
around the data. —8.C.

a2
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Faster
Modem

I you're a reguiar
on the info-tolhway
and upload or
download data by
the ton, a high-
speed modem
might make
financial sense.
The 5249 CalCom
2B42EX Is an
external model that
ships 28,800 blts
per second, over
conventional phone
lines, and also
sends or receives
faxes at 14,400
baud.

Breaking The Culur Barrler
With a street price of less than $500, Canon’s BJC-4000 printer is a low-
cost solution to color printing. The BJC-4000 uses bubble-jet printing
technology and new water- and fade-resistant dyes. interchangeabile
cartridges let you switch easlly between color and monochrome.

® PoruLar MecHanics New Car And Truck Buyers Guide
1985 (Hearst New Media & Technology/Books That Work, Win-
dows PG, $30). Here's our entry into the CD-ROM universe. This
disc contains information on more than B00 car and truck makes,
including invoice and retail prices, safety and complaint ratings,
and mechanical specifications. You can create a customized
comparison chart of tha statistics of the vehicles in which you
ara most interested. —8.C.
# Cinemania "95 (Microsoft, Windows PC/Macintosh, $60). For-
get the 20 motion videos, 900 movie sfills, hundreds of music
themes or lines of dialogue, 2000 star photos and 4000 bios. For-
get the hot air of Roger Ebert or Pauline Kael's snooty bile. Their
3800 movie reviews join 19,000 from regular guy Leonard Maltin
—plus book-length references such as The Film Encyclopedia by
Ephraim Katz. This is probably the most compraehensive cinemat-
ic database you'll ever need. —S.AB.
® Leonardo The Inventor (Future Vision Multimedia, Windows
PC/Macintosh, $40). Leonardo da Vinci's 15th-century vision of
the future, as seen in his nmebu-ulcs is surpnsnngrr prescient.

Latdis w Tl LIt LT

¥1 The Fl.‘n-tr
us (1992

Cinemania "#5: the best cinematic database.

This disc animates Leonardo’s skelches and compares them 1o
modern-day machines. Leonardo was also a great artist but the
full complement of his work isn't reproduced—the emphasis here
is on machines. Eight simulations can be seen in 3D and the spe-
cial glasses are included. This is probably an interesting disc but
it's not as rich and deep as it might have beean. —F. V.
# Exploring Ancient Architecture (Medio, Windows PC, $60).
There are four periods that you can study: Meclithic, Egyptian,
Greek and Roman. The real fun |s taking one of the two building
tours available within each period. Thanks to sparkling computer
animation, you actually feal like you're walking through Stone-
henge, for example. —
# The Ultimate Frank Lloyd Wright (Microsoft, Windows
PC/Macintosh, $60). Frank Lloyd Wright is the architectural ge-
nius whom architects study. Now you can too with this CD. You'll

Main Wewer

Engineeriing

Star Trek: The Next Generation Interactive Technical Manual,

gat walk-through tours of Wright's coolest residential designs, de-
tailed plans for his furniture and fixturas, and explanations of his
use of materials. Better yet, Wright Modeler helps you create
your own dream designs for projects as small as a chair or as
grand as your imagination. —5.A.8
® World Beat (Medio, Windows PC, $60). This guide to the
world's music—avarything from Irish folk to Madagascar pop—is
temific because it offers so many ways to explore the subject. You
can view documentary-style overviews, search by music styles,
click on maps at random, read articles or study sheet music. Most
of the material has a music video or audio sampling. —F.V.
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The Uitimate Frank Lioyd Wiight: our best architect.
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Extreme Joystick

The Logitech Wingman Extreme
[570) has a heavy, welghted base
engineered for the hard g's af
“Thrustmaster -compatible flight
simulators. Extra palm suppaort will
keep you at the controls longer,
while a 4-way switch on the handle
ghves an around-the-clock view from
anywhere In the cockpit. Three
thumb buttons control weapons
and target acquisition.

ITeskican sporeeh

Fench

Duten

Eman

Translator

Wind/ instantly translates
your work into another
language with the touch of
a hot key. Produced by TW1
Helios Editlons, the software
package Is avallable from
Thomas West Inc. for $450.
Call 212) 684-4102.

Traffic Cop

Power Management

Here's a neat solution to both power-cord
tangles and electrical surges that might reach
those cords. American Power Conversion’s
SurgeArrest [5135) protects five companents ;
and a telephone device. Cords stow out of -
sight within the device, which can sit under

your monitor. A lifetime warranty covers

connected equipment up to 525,000, When the juice

stops flowing APC's Back-UPS 450 Power Supply [5279) comes into play. UPS here means
uninterruptible power supply. If the AC stops flowing or even dips In a brownout, these
battery backups power your PC long enough for you to save whatever you're working on.
This APC model will keep a Pentium-class PC and peripheral running for about 8 minutes.
With optional software |569] It can be programmed to shut down your system auto-
matically. It's a surge suppressor/nolse filter, too.

Foot Pedals For Flyers
Here's a PC accessory that gives your feet something
useful to do—at least while you're playing simulations.
Pro Pedals [$140) from CH Products work In
conjunction with CH Products’ joysticks to add
rudder control, toe-brakes and Independent
throttle for flight simulators, or pivot movement

for driving games.

s,

Tape Backup
\With large-capacity hard-
disk storage drives bullt into
most new PCs, It takes a long

time and dozens of floppy diskettes

to make backup coples of data files. A magnetic-
tape backup such as this 250-megabyte Core TD-
F250 model (§399] performs the chore in minutes.

It uses standard QIC-format tape cartridges, connects
to a PC's parallel printer port and provides a pass-
through connector for the printer.

The ComShare 750 from Command Communication [$179)
directs incoming calls to the appropriate device whether It be a
telephone, fax machine, answering machine or computer. Or you
can assign four numbers to one line. It's handy if you don’t want

the expense of Installing a second .

telephane line.

Bigger Hard Drives

Hard up for data storage, what with applications and
multimedia programs that hog up Identity
Systems offers five hard-disk upgrades In 210- through
525-megabyte capacities for between 5299 and §599,
A how-to video makes Installation easy.
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No Fear Of Java
You know what hits the fan when liquids
hit the computer keyboard. Not with
Identity Systems’ IDKB101-5R spill-resistant
model [$40]—a membrane beneath the
keypad seals out moisture and

Big-Screen Computing
Multimedia computing Is more fun on a big

screen that can exploit its motion video and
graphlcs Images. The 17-In. PanaSync from
Panasonic [$999) fits on a desktop, and has preset
controls to adjust to all the various graphics standards.
The antiglare monitor meets tough Swedish guidelines

for electromagnetic radiation—and LS. specs for
Y ey Egﬁgcer
The Studio Magic Personal
Video Studio |5499) Is an add-
Fm Fll-lg on board and software package that
It’s fittle things converts your PC to a production studio
that make life for enhancing video recordings. You can edit
simpler—like this and reassemble your camcorder movies, and embeilish
computer cord them with multiple special effects, titles, animation and
that lets you plug computer graphlcs, music or volce-overs. It connects two video
Into tight spaces. components, say, a camcorder and a VCR. The optional Studio Magic
Designed by Paige Controls board [$200) gives you remote control over both devices
Manufacturing of through your PC.
King City, Ontario,
this cord may be
showing up In com-
puter boxes soon.

Business Card
Reader

Tired of thumbing through
stacks of business cards to
find a phone number ar
retype an address? The
Corex CardScan creates an
electronic directory on your
computer by taking a picture
of the card and organizing
the information for easy
retrieval. The 3395 kit has a
speclal card scanner, but the
program (5149 separately)
works with most scanners.

CD-ROM Drive
You can upgrade your PC to multimedia
status with Somy's COU-555 Intermal
double-speed CD drive [525%]. It has a
motorized disc-loading tray and fits In
the standard bay for 5'%-In. fioppy drives
found In desktop or mini-tower PCs. M
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SPECIAL ADVERTISING SECTION

—  INEO HIGHWAY

SHOPPING RAART

Computers » Software » CD ROM -+ Peripherals & Accessories

Mearly two out of three readers of Popular Mechanlcs now have personal computers at home.! In recognition of their "need-to-
know™ about computerrelated products, the marketing department of Popular Mechanics introduces this new advertising sec-
tion especially for these readers. You'll find useful computer tips, product previews and advertising for innovative products.
Information in this section is not provided by the editors of Popular Mechanics. For more information about products featured in
this section, please contact the advertisers directly. For Information about placing advertising in this section, contact Barbara

Jones at 1-800-669-1251.

Hot Product: Free IBM CAD Trial

Computer Assisted Drawing software is finally within range
of home computer users. With a 60-day free trial offer (just
pay $9.95 S&H,) you owe it to yourself to discover all the
amazingly useful features of IBM's new, full featured CAD3X
program. Usable by DOS or 05/2 computers, this program is
g terrific bargain at $99, Easy-to-understand menus guide you
through the sketch and design process for projects such as
landscaping, redesigning kitchens, woodwarking projects, fur-
niture arrangements and mechanical designs. CAD3X prints
out blueprints, schematics, materials lists and much more.
Order direct from IBM with credit card; 1-800-4262231 ext. 77,

Reaching 9.8 Million PM Readers Each Month !

"Source: PM Reader Panel Study, 1993

Hot Tip: Blacker Laser Prints

0: My older laser printer has a problem printing large solid
type or thick lines with a dense black. It looks more like dark
gray, with some scratches. What can | do?

A: Try tumning up your laser's print density dial, if it has one.
Otherwise, you can somefimes achieve a very rich black ef
fect by spraying your laser printout (outdoors) with artist's
acrylic matte spray. It causes the tiny toner clumps to bleed
together making a more uniform black image. This may also
cause some small type or fine lines to bleed together, so try

spraying a test print first.

Earn $4,000 Per Month
From Your Home

With A Computer!

FREE CBSI 486 Computer

Quit spending money on your computer and let it eamn
money for you. This is a proven turnkey business an
individual or couple can run. If you purchase our software
and business program, we will give you the compurer and
printer. [f you already own a compurer, you may receive
a discount. Begin part-time and still retain the security of
your present position. We will provide free, home office
training. Financing available.

To receive free cassettes and color literature, call toll-free:

1-800-343-8014, ext. 1670

Or Wrte: Computer Business Services, Inc.

CBSI1 Plaza, Ste. 1670, Sheridan, IN 46069

Turn your ideas into reality
3 times faster.

So easy to use ..... yet
more 2D features than any CAD under $1000

& Full leatwred to quackly make pvy 20 dmwmg
* Lanes, Ares, Ciorves, Symbaole, Export 1o

W Anabver, Assowantnve Dimensimning,

20 Booleans, aml more
+» Parnmern: parts, Prograniless mscrs Lamuted time offer
# Patemted - Dhvisnic lighlighteng, Sourt

b peduees lewmimg fime AND

slashes drawing iime! $99 i l

¢ Onlivie praphical yperd belp, Online Diemios L - e - J

I'lhm:p.luhu DXF mnqn:lhlrw

* NS aad 0052 werssans availuble
B800-426-2231 ext. 31
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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 Dane Spotts

Absolutely mind
blowing!! | popped &
French Learning CI
into the Learming
Maching . Immedi-
ately 1 was sucked
M & into a deep, dream-
. like trance. Weird
- colors and patterns
were created on the insides of my closed
eyelids. While in this super-relaxed but
hyper-aware state, the special Learning

CD began wunfolding its magic
PrOSTATIINg.
A Vacation in 22 Minutes

It was as if a movie were playing
inside my head. | could see myself in
France having lanch at the Eiffel Tower,
The music, the sounds, even the
fragrance of summer in Paris. A
beautiful woman spolke to me. “Bonjour,
mon ami,” she said. In an almosi
unconsciows way | began following the
dialogue. The mental imagery was so
intense [ not only understood what was
poing on, it was lie [ was there

Leaming 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 o one college professor, “It
may be the most powertul learning tool
since the invention of the book. ™

Here's why, When you dova Leaming
Machine session your mind is cul off
from oulside distractions. Your attention
becomes focused inward as the powerful
sensory stimulation (light-sound matrixh
bombards your imagination. [deas ard
mental images float in and out of your
consciopsness, [t feels like the best

dream you've ever had. Then while in
this highly euphoric mental space, the
Learning (D) opens your leaming 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 bo learn a foreign
language, improve your reading and
comprehension, or increase your math
skills. Or just give your kids a powerful
edge in school, learning many times
faster than their peers. [t's simple.

You select a specially programmed
Learning CD in the area you want to
study. Plug it into any ardinary CD
player. Then attach your Learning
Machine digital headsel into the
headphone jack. Push play and a few
moments later your mind is launched
into a pre-programmed learning session.
In a fun, almost effortless way, the
Learning CD unfolds its program and
literally forces you o learn. 1t's the most
amazing thing you've ever experienced

Speak French, Spanish,
German & Halian

Learning foreign languages, or
anything for that matter, at rocket speed
can be very empowering. And I'm going
to inciude a ton of valuable Learning CD
software with your Leamning Machine so
vou can get immediate results from this
new fechnology,

You'll receive 4 basic language
courses — French, Spamnish, Cerman, and
Italian. Plus a Super Vocabulary course,
B ﬁuper I'v‘lz-'-mnr:l.' course, and a Super
Speed Reading course. And for your
kads, a Superlz'hn;miﬁ" reading program.
Chver 300 worth of Learning CDs male
this the deal of the century, But [ also

Litrary (5200 Value)
B

Beryorn virtusil raality, the Bghi-sound matis stimulates your mind and opins youl eaming centanmn
Like magic it pours m nerw indommation, skills, mental programming, and keeches your imagination

want to show off [ts other incredible

mind expanding powers

10 Fantastic Mind

S0 !l include the 3-D Mind Sync™

Library, with 10 mind launching

rograrms on 3 COs. Turn your Learning

dachine into a meditation, self-hypnosis,
and virtual fantasy computer. You'll get
the following tithes: Creatipity Hooster,
Cueick Energy, Stress Zapper, Mesehal Tiane
Up, Virtugi Visualizateon, Imagination
Stimulator, Learning Acceleralar, Super
Furtuntion, Lucid Dreaming, and Super Zen
Strtes.

A 5150 vahue, this extensive collection
is d super added bonus. But even mone
exciting is how it can be used for habit
control, success conditioning, and
eliminating self-sabotaging behavior

Plus 51luuu Worth of Coupma for More Software

programs. Phs isfs on hibsre prograns

rything | Ever Wanizd Ta Wnow. pies existin

ormats

1004 Frgon, &1 Mighty Regsree. Lesmisg Macsins, Lessery Disc. Lsarreng Matris, Supsfhonics. The Teacrer, .0 Misd Sy, Acosternted imemctie Lenguasgs Laasng.
Ikt Progrmmreing, Suces Bosed Lenming. Tramcersients’ Mind. & Puingrache Mind s trademara of Tigom intsmetonal

Super Motivation Library

Let's say vou want to transform a
|pser mind-set into a winning ene. Or
vou'd like to quit smoking or lose weight.
Pop in an InnerMind™ Programming
Diisc, The sensory stimulation matrix
opens a window inho your unconscious
mind. Then by infusing your “inner
mind” with pesitive programming, you
can rescript negative, self-defeating
atttudes. I'm [nchading an awesome 18-
title InnerMind Programming Library
From success conditioning to weight
ontrd this is another $150 value.

30-Day Risk Free Trial

Plus in addition to the Language
Learning Library, the SuperPhonics,
Super Speed Reading, Saper Memory,
and Super Yocabulary programs, the 3-D
Mind Sync Library, and the [nnerMind
Programming Library {a $00 combined
value), I'm including coupons worth a
thousand dodlars, These coupons are for
hundreds of future Learning CD applica-
tions, including software that links your
mind directly to a multb-media
computer. It's something you absolutely
st experienoe.

Try the Lemrning Machine for 30 days
tisk free. Take your mind on an
incredible journey. If for any reason
yvou're not totally blown away by the
experience, send your kit back bo me for
a full refund.

Te arder, eredit card holders eall toll
free, O send your check or money arder
for §299.95 plus 512 shipping & handling
to the address below, (ltem #4501).
Please allow 4-6 wepls for delivery.

For Fastest Service Call Toll Free
1-800-925-3263
ZYGON

1368 Resfmond Wiy, Redmond, WA BB0ST
Fax Chreders To (206) B82-1454
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Craftsman’s
Chair

An Arts-and-Crafts chair and ottoman.
BY NEAL BARRETT

® The elegant ottoman and chair we present here are
examples of the American Arts-and-Crafts furniture
style, also sometimes called the Mission or Morris style.
This type of furniture evolved from a movement in
England in the late 19th century, in which eraftsmen
rejected the heavy ornamentation and =hoddy construc-
tion of mass-produced Vietorian furniture. Gustav Stick-
ley, an American furniture designer and manufacturer,
went to England in the late 1890s and returned home
with great enthusiasm for the new design trends.

Characteristic of Stickley’s work are heavy, unorna-
mented rectilinear forms with through-tenon con-
struction. Most of his pieces were built from quarter-
sawn white oak and upholstered in leather. Our pieces
are faithful to the originals, including the chair's ad-
justable back with five different positions. Whether
reading, watching TV or taking a well-earned Sunday
nap, you're sure to find a comfortable spot.

If you ean't find quartersawn white oak, write Talarico
Hardwoods, RD 3, BO. Box 3268, Mohnton, PA 19540,

Making Chair Parts
Begin by making the legs. The best
way to display the oak’s unugnal grain
is to construct the legs so the grain is
visible from all sides. We assembled
the leg from four beveled pieces glued
to a solid square core. -
Begin by ripping slightly oversize c
slats from %-in.-thick stock. Set the |
table saw blade at 45°, and carefully
rip the slat edges so that the piece has
a width of 2% in. across its face. Do
not cut the slats to finished length yet.
Rip the core pieces slightly oversize, A&

then joint their surfaces. Dry assem-
ble each leg to check the joints.

Lay out the four facing pieces and
the core piece for a leg and apply a
thin film of glue to all the joint sur-
faces (Photo 1). Apply the glue spar-
ingly. Too much glue will result in a
gloppy fit and make the parts hard to
clamp. Azsemble the leg with masking
tape, and elamp the assembly until
the glue seta (Photo 2).

Next, use dado blades in the table
saw to cut the tenons at the top of the
front legs. Use a stopblock on the
miter gauge to ntee accuracy in
the cuts. Butt the workpiece against
the block. Cut the tenon slightly over-
size and then pare it smooth using a
Lead photo: J & Rost

-step photos: Meal Bamert

Ti art: Eugere Thomgpson
Photo styllst: Gabe Herrick
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1 Each leg Is an assembly of four beveied
pleces glued to a core. Spread a thin film
of glue on each bevel and each core.

Using a miter gauge, cut the tenon on

3
the leg with a dado blade In the table
saw. Bevel the tenon end with a chisel.

2 Tape the leg assembly together. then
position closely spaced clamps around the
assembly and let the glue set.

& Cut the leg mortises with a plunge
router. To provide adequate support for
the router, clamp two legs together.

a9



sharp chisel (Photo 3). Accuracy is im-
portant here because the tenon end is
exposed, so don't remove more than
the thickness of a light shaving.

The tenons on the rear legs have a
shoulder that is not 90° to the tenon,
so it is simpler to cut these joints hy
hand. Clamp a leg blank in a vise and
make the vertical cheek cuts using a
dovetail saw. Then, holding the legs
flat to the benchtop, saw the tenon
shoulders. Finish the tenons by shav-
ing them smooth with a chisel.

Lay out the mortises on the chair
legs. Note that the only leg mortises
that are not through mortises are for
the top side rails. For the through
mortises, eut half the mortise depth
from one side of the leg using a
plunge router. Then, turn over the
workpiece and complete the cut. This
requires that the top and bottom
limits of the mortises be accurately
marked. Also, the router edge guide
must be placed on the same leg face
when cutting both sides of the joint.

Clamp two lege together on the
workbench to provide a stable sup-
port for the plunge router. Make a se-
ries of increasingly deep passes with
the router until you have cut slightly
more than half the mortize depth. Do
not cut the mortise in a single
White oak is too tough a material to
do this. Turn over the legs and com-
plete the cut (Photo 4). Cut the ends
of the mortise square with a chisel.

Next, rip and crosscut the front,
back and side rails and side slats to
finished dimension. Lay out the
tenons on the end of each rail. Begin
cutting each joint by making the
shoulder cuts using the table saw and
miter gauge (Photo 5). Attach an aux-
iliary fence to the miter gauge to do
this, and attach a clamp on the fence
to act as a stop. Butt each workpiece
securely to the fence and stop to make
the shoulder cut. Next, cut the tenon
cheeks using a shopmade tenoning jig
on the table saw (Photo 6).

Mark the slat mortises on the side
rails, and cut the mortises in a series
of shallow passes until you have ar-
rived at the depth shown in the plans.
As was done with the legs, provide a
stable base for the router by clamping
two rails to the bench (Photo 7).
Again, use the edge-guide attachment
on the plunge router, and square the
cuts with a chisel when you're done,

Mark the taper on each side top
rail, and cut the taper on the band
saw. Cut just to the waste side of the
line. Remove the saw marks from the
surface and work down to the taper
line using a hand plane.

90

CHAIR

32-58"WIDEX
37-1/2° DEEP X

21-17F HIGH [MAX]

Select two pieces of 54 stock for
the arm blanks and cut them to rough
size. Lay out the wedge shapes on a
piece of 5/4 stock and eut out the
wedges using the band saw, Feed the
workpiece into the blade slowly to
avoid burning it. To disguise the
wedge, and make it appear that the
arm is made from one piece of wood,
it's important to get a good glue joint

here. To ensure this, plane or sand the
cut surface of the wedge so it is
smooth and flat. Glue and clamp the
wedge to the arm, After the glue has
set, cut the flat on the top of the arm
uging the band saw (Photo 8), Proceed
slowly to minimize burning, Clean off
the saw marks by sanding or using a
hand plane.

Mark the location of the through
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DETAIL 13—SIDE RAILS
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Size and description (use)
zh‘:m:mhrﬂmgf

(front
2l x EEEW whita nnk

i

x oY% x 27" white cak (rail)

% x 3 x 26° white oak (rail)

%4 x 3 x 285" white oak (rall)

Y x 14 x 14%" white oak (alut)
1% x 6% x 38" white oak (armrest)
Yo x Gla x B white oak (
B x 14 x 224" white sak (ladger)

MATERIALS LIST—CHAIR AND OTTOMAN

d

D X B M

e B D KB K e

¥4 x 2% x B white oak
{fromt arm bracket)

%4 x 2Ha x B white ok
{remr arm bracket)

1% x 1% x 279" white oak

{backrest side)
1% x 8 x 18%" white ok
(backrest slut)
1 Y-din. x 8%" white sak

hackrest pegh
x 2% xg#' white ouk (seat slat)
$-din. x 14" white oak (dows] peg)

ﬁ 4

10
B F
T R
o =
V 4
W ol
X 4
Y B
& B
AA H

W-din. x 2" white oak (dowel pegh
No. 20 joining plates
mmremieil{:lumﬂ

1420 1 2" bruss rh machine serew
and six brass washers

15" No. 8 fh screws
lhxiﬁi:lﬁ'uﬂuu&k:ﬁ&sl
Yx 1% x 18" white oak (rails)

L x 2 x 16%" white onl {radls)
H:l'ﬁllﬁ!rﬁ'i-‘]ﬂ‘tﬂuﬂkl;l]lu}
29" No. B fh screws

16" -din. x 1%" white oak (dowsl peg)
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mortises in each arm. Note that the
angle of the rear leg mortises is not
perpendicular to the adjacent arm sur-
faces. Bore a 1-in.~dia. hole in the cen-
ter of each mortise to remove most of
the waste. Clamp an arm to the work-
bench with support blocks under the
workpiece to hold it at a slope. Cut the
mortizes to shape using & sharp chisel
and work from both sides of the arm
to prevent splintering where the mor-
tise exits (Photo 9).

Sand all parts before assembling
the chair because it will be impossible
to sand them afterward, Use 120-grit
and 220-grit sandpaper, and dust off
thoroughly between each grit. This
should leave only minor touchup sand-
ing after the chair iz assembled. Also,
ease all sharp corners with a finely set
block plane or sandpaper before as-
sembling the pieces.

Cut the backrest sides and backrest
glats to dimension. Make a plywood
template for the slat’s curved shape,
and trace the shape onto each blank.

Place the backrest sides and slat
blanks flat on the worktable. Place the
parts together in their appropriate
positions, and mark the location of the
joining plate slots on each part. Hold
the plate joiner and the workpiece
firmly against the table. With the
plate joiner held on the mark, make
the plunge cut (Photo 10,

Cut the inside eurve on each slat
using the band saw, then clamp each
piece between bench dogs and use a
cabinet scraper to remove the saw
marks. Cut the outside curve on the
slats, and use either the scraper or
belt sander to remove the saw marks.

Locate and bore the holes in the
backrest sides for the screws that
mount the backrest to the chair base.
Sand the backrest parts with 120- and
220-grit sandpaper, carefully easing
all sharp edges, Dust off the parts and
test fit them. Glue and clamp them to-
gether using hiseuits at each joint.

5 Attach an extension fence with a stop
to the miter gauge, and cut the tenon
shoulders on the front and back ralls.

7 Cut the slat mortises In the side ralls
using a plunge router. Again, clamp two

9 Fasten an arm to the workbench, and
support It at a slope. Cut the through
mortise for the leg tenon using a chisel,

& Next, attach an auxiliary fence to the
table saw’s rip fence, and use a tenoning
Jig to cut the tenon cheeks.

8 Cut a wedge for each arm, and glue It
to the arm. After the giue has set, saw the
top of the arm to produce the flat.

10 Mark the curve on the backrest siats,
and mark the blscult locatlon. Cut the
biscult slots using a plate jolner.

Assembly

Begin assembly by gluing and clamp-
ing the gide slats to the top and bot-
tom side rails. Then, glue and clamp
each of these subassemblies to the
front and back leg posts (Photo 11).
The bottom side rails have through
tenons. To prevent glue from petting
on the tenon end, apply glue sparingly
on the tenon cheeks only.

Next, glue and clamp an armrest to
the side assembly (Photo 12). Again,
the top tenons on the legs go through
the armrests. Therefore, apply glue
only on the tenon cheeks. Before you
move on to the next assembly, bore

92

11 Giue and clamp the side slats to the
side ralls. Then, glue and clamp this sub-
assembly to the front and back legs.

12 Glue and clamp armrests to the side
assemblies. Use blocks to prevent marring
and to spread clamp pressure.
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holes in the armrest for the backrest
pegs (Photo 13), and bore the hole for
the dowel peg that is driven through
the arm into the leg tenon.

Join the side assemblies by gluing
and clamping them together with the
front and back rails (Photo 14).

Now cut the seat slats and ledger
strips, and bore and counterbore pilot
holes in the ledger strips and slats.
Install the ledgers and slats.

Using the doweling jig, bore holes
in the rear legs and the backrest for
the threaded inserts (in each rear leg)
and the machine serew (through the
sides of the backrest),

Bore the peg holes at each of the
remaining joint locations that have an
exposed tenon. Using just a little glue,
install an overlength peg at each joint.
After the glue has set, pare the peg
flush with a sharp chisel.

Lubricate the threaded inserts with
a little paste wax and drive an insert
into each back leg (Photo 15). Hard-
ware stores may sell these inserts, or
you can buy No. 33183 threaded inserts
from The Woodworkers' Store, 21801
Industrial Blvd., Rogers, MN 55374.

Complete the assembly by in-
stalling the backrest. Separate the
backrest sides from the legs with
three brass washers (Photo 16).

13 After the side-arm assembly Is com-
plete, use a doweling Jig to bore holes for

15 Bore holes, and Install the threaded
inserts in the rear legs. Lubricate the

18 Glue and clamp the side assemblies
with the front and back ralls. Use two
clamps at the front and back.

Il
i

e Luid
16 Drive a machine screw through the

backrest side and into the Insert. Use three
washers between the leg and side.

Ottoman

The construction of the ottoman uses
the same techniques as the chair, but
the legs are cut from solid 8/4 stock.

Cut the parts to dimensgion, then
mark and cut the mortises and tenons.

Before proceeding to assembly, re-
member to bore and counterbore pilot
holes through the top side rails (Photo
17). The ottoman's seat is attached to
the rails by screws driven through
these holes.

Begin assembling the ottoman by
gluing and elamping the slats to the
front and back rails, then glue and
elamp this subassembly to a pair of
legs (Photo 18). Bore and install pegs
at the joints, then glue and clamp
these subassemblies spanned by the
remaining rails (Photo 19),

You ecan now proceed to finigh the
two pieces. To achieve an authentic
Arts-and-Crafts appearance, we used
Solar-Lux American Walnut stain
No. 847-536, available from Wood-
worker's Supply Inc., 1108 N. Glenn
Rd., Casper, WY 82601; (800) 645-
9292. We also used Solar-Lux re-
tarder to prevent lap marks,

Next, we applied three coats of
Wateo Natural Danish Qil Finish.
A[:E:::Bthe oil generously with a rag
or h, let it sit for about an hour,

POPULAR MECHAMICS ® DECEMBER 1994

inserts with wax before Installing them.

I

17 Bore and counterbore pliot holes for
i‘tﬂd‘llﬂg the ottoman's slip seat. Use the
drill press or a doweling guide to do this.

then wipe it off. Allow the oil to dry
overnight between coats. After the
last coat was thoroughly dry, we
buffed the finish with 4/0 steel wool
and polished it with a soft cloth.

To complete the chair and ottoman
in the most authentie manner, as well
as to impart a luxurious touch, we had
the cushions upholstered in leather.
Leather is expensive, and special tech-
nigues are required to work it. For
this reason, we went to a professional
upholsterer to have the cushions
made, To do this, it's best to bring the
pieces to the shop so that everything
can be made to fit properly. ™

18 Begin the ottoman by gluing
and clamping the side ralls to the slats.

Then glue and clamp this to the legs.

19 Join the ottoman side assemblies by
gluing and clamping them with rails. One
clamp should provide sufficient pressure.
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NEWY PRODUCTS
Hardware Heaven

The best new products from this year’s
National Hardware Show.

BY ROY BERENDSOHN, Assistant Home Improvement Editor

Big Mouth

Suppose you could own just one pair of pliers. In that case, these would be a
good choice. The eurved jaws on the Vise-Grip 12LC open to 3% in., so you ean
clamp onto an oil filter or a piece of pipe. The jaw tips are parallel, so you can still
lock on flat surfaces, With Ys-in.-deep serrations on the jaws, the tool grips sur-
faces with the tenacity that we expect of Vise-Grips. Finally, although times may
change, the pliers are still built uging the same rugged steel construetion aszo-
ciated with these tools. The 12LC costs about $20 at hardware stores. Write
American Tool Cos,, 8400 Lake View Pkwy., Suite 400, Kenosha, W1 53142,

Sentimental Journey
Stanley has broadened its line of eabi- |
netmaking tools and modified other
long-standing tools to create a new,
high-quality tool collection, known as
the Fine Woodworking and Specialty
line. These tools are available at hard-
ware stores, lumberyards and home
centers. We had a chance to try the yel-
low and black chizels shown and found
them well balanced and eapable of hold-
ing a keen edge. A 4-piece set costs about $44. You can visually inspect all ihe
tools in this new collection by getting Stanley’s free catalog. Some of the tools
are new, and, in some cases, unique to Stanley, and others are ones that the
company has sold for years. We were glad to find some sentimental favorites in
it. For instance, the company still makes cast-iron duplex rabbet planes and
three sizes of Yankee serewdrivers, To order a free catalog, write Stanley
Toals, Advertising Services, 600 Myrtle St., New Britain, CT 06050,

94

Big Enough

Unlike other cordless circular saws,
this 14.4-volt model has a blade big
enough to cut through a 2 x 4. Cutting
framing lumber isn't exactly what
these trim saws are designed for, but
DeWalt tells us that trim carpenters
and kitehen installers need it. The
company says the tool will erosscut 756
2 x 45 on a charge and will rip 85 ft. of
Ye-in. plywood. The saw has a 24-tooth
5%-in.-dia. thin-kerf blade and a fan-
cooled motor with replaceable brushes,
Its battery recharges in 1 hour, and
fits DeWalt's 14-volt drills. The saw,
steel carrving case and recharger
come as a kit, Although its suggested
retail price is about $440, DeWalt says
the tool can be found for about $300
at hardware stores and home eenters.
Write DeWalt Industrial Tool Co.,
P.0. Box 158, 626 Hanover Pike,
Hampstead, MD 21074.

Versatile Venue
The Bosch B4050 is like a recipro-
cating saw, but it is light enough to
be used as a sabre saw. You can
extend its versatility by
attaching an ac-
eessory brush,
wire brush
or file in
its jaw.
[ts cutting
speed is adjustable between 300
and 3800 strokes per minute, and its
orbital action is adjustable through
three positions, The saw takes stand-
ard G-in. sabre saw blades, and its
blade changes without tools, Bosch
says it cuts through 2%-in.-thick wood
and ¥s-in. steel, It costs about $115
at hardware stores and home centers.
Write 5-B Power Tool Co., 4300 W,
Peterson Ave., Chicago, 1L 60646,
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Simply Amazi
We saw a demonstration of the Power
Center at the National Hardware
Show and came away thinking it was
an amazingly versatile machine, es-
pecially given its eompact size. At
its heart is a 110-volt 1800-rpm indue-
tion motor with power takeoffs at
both ends. To this motor you ean
hook up any one
of the following:
a blade-grinding
module  that
moves a plane
iron or a chisel
across a 3-in.-dia.
grinding wheel
automatically, a
sanding dise, a
drill-sharpening module that handles
regular and split-point bits, and a
flexible driveshaft and chuck. The
tool, which becomes available in Jan-
uary 1995, costs about 3200 to 3250,
The price includes an instructional
video that comes packaged with the
tool. It's sold at home centers and
hardware stores. For more informa-
tion, write Plasplugs Ine., 780 Vassar
Ave,, Lakewood, N.J 08701.

Back To Basics
It's not every day you see innovation
in products this basic, but here's one:
spring-loaded center punches, nail-
sets and cold chisels. The ones we
tried worked well, and they don’'t
pinch your fingers. The tools cost $8
to 89 each and can be used in wood-
and metalworking. They are sold in-
dividually or in kits through hardware
stores, home centers and catalogs.
Write Noxon Ine., 2021 N. University,
Spokane, WA 99206.
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Better By Design
This well-designed adjustable wrench
has features that mechanies and

homeowners alike can appreciate.
-

First, it has a nungmtrudjng lower
jaw—the shank hardly protrudes
beyond the jaws when the tool is
open or closed. The jaw face
is marked in “sths on one side,
and millimeters on the other.
Also, its jaws are precisely parallel,
and they move smoothly. The tool is
forged out of a chrome vanadium steel
bar, making it strong, says Channel-
loek, despite its thin section and light
weight, It comes with jaw capacity
from %a to 1% in., and it costs from
$15 to $562 at hardware stores and
home centers. For more information,
write Channellock Ine., 1306 S. Main
St., Meadville, PA 16335.

Take A Look
Ryobi developed its model ML618 lathe at a size (18 in. between centers) and a
price (3230 to 3250) that make it worth considering. The 29-pound machine has

features such as electronic variable-speed con-
trol and the capaeity to turn bowls and plates up
to 10 in. in diameter by turning the twin steel
raile perpendicular to the headstock. Like larger
lathes, the toolrest is a machined casting, and
both headstock and tailstock centers are No. 1
Morse taper. The machine is sold at hardware
stores, home centers and through tool catalogs.
Write Ryobi America Corp., 5201 Pearman
Dairy Rd., Suite 1, Anderson, SC 29625.
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a Work The Angles

Radical best deseribes the
new Makita sliding-dual-compound
miter saw. It not only bevel cuts 45°
to the right as well as the left, it cuts
miters up to 60° in both directions.
Also, it can crosscut a 12%e-in.-wide
board. Makita says its thin-kerf 12-
in.-dia. mrhide—tigped blade has re-
ceived multistage heat treatment so it
stays flat and will not distort under
cutting load, even when cutting shal-
low compound angles. A blade that
gtays flat has less tendency to follow
the grain. Other features on the 15-
amp saw are its on-board socket-
wrench storage for blade changes and
a built-in vise. The saw has a suggest-
ed retail of about $1500 at hardware
stores, home centers and woodwork-
ing supply catalogs, but Makita says
it sells in the $900 to $1000 range.
Write Makita USA, 14830 Northam
St., La Mirada, CA 90638.




Dust-Free Drywall

Oy, so this drywall sanding system
ig not exactly a homeowner’'s tool. On
the other hand, Porter-Cable thinks it
will be a big hit with contractors and
rental companies. It consists of a
wet/dry vae and a rotary dise sanding
tool. Plug the sanding tool (or any
power tool) into the vacuum, and
when you turn on the tool, the vacuum
starts. When you turn off the tool,
the vacuum runs 15 seconds to pull
dust out of the system. The sander
weighs 8 pounds. Its rotary-driven
dise has foam-backed abrasive pads
that, Porter-Cable says, leave a paint-
ready surface. The pads come in 100-,
120- and 1560-grit. One pad is enough
to sand the interior of an 1800-sq.-ft.
home, the company says. The pad
turns inside an articulating head, so it
follows surface contours. The vacuum
has u suggested retail price of about
2450, and the sander $575, but they
can be found for about $300 and $400
at hardware stores and home centers,
Porter-Cable says. Write the com-
pany at: 45825 Hwy. 45 N., P.0. Box
2468, Jackson, TN 38302,

JOURNAL

Room For One More

If your toolbox is erowded, this is the
file for you. It consists of a plastie
handle with a powerful magnetic
strip. Thin stee] plates, covered
with diamond grit, attach to _ .
the magnetic handle. We tried
one and found it worked well. As
a bonus, the tool hardly takes up
any space in a toolbox. Because
diamond grit is an abrasive, you can

b W
5

It’s Fun Work

We tried this unusual retrofit tool and
found it worked well and is fun to use.

It's really the beat way we know for
a homeowner to shoot grade inexpen-
sively. It's also a clever way to teach

yvoungsters about topography and grade. To use
it, snap it on a level with the elastic bands provided.
Hold the deviee up on a sawhorse or other support. Then, align
its peep sight on a distant ohject or target rod and center the level's top

e

y el

e
i
[ #

uge the file by moving it in any direc-
tion, and it works on materials from
wood to hardened steel and glass. It
costs about $40 and replacement dia-
mond pads cost about $10 each. It's
sold through mail-order catalogs and
hardware stores. Write EdgeCraft,
Limestone and Southwood Rds., P.O.
Box 3000, Avondale, PA 19311.

Double Duty

==

bubble between its lines—you
do thiz with the small mirror
that's part of the kit (adapters
allow the tool to work on side-
reading levels). The whole
process takes just minutes. It
costs about $25 at hardware
stores and home centers, or
it can be bought directly from
EWC/Tool Division, 11750
Sutton St., Petaluma, CA
94952; (800) T2Z3-4404.

Jorgensen pulls a double header with this clamp, because it squeezes parts to-

gether and it pushes them apart. Here's how the clever device works:

ith the

Jaw in the position shown, the clamp is a fast-action type. To use it as a spreader,

glide the handgrip to
the end of the bar so
its jaw is facing out-
ward, then pop off
the nylon end pins,
and reverse the slid-
ing head. The clamps
come in 10-, 16-, 22-
and 28-in. sizes, and
they cost from $16
to $20 at hardware
stores, home centers
and through tool
catalogs. Write Ad-
justable Clamp Co,,
Sales Dept., 417 N.
Ashland Ave., Chica-
go, 1L 60622, ™
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@ Have you noticed that onee a wood-
worker learns how to make tight-
fitting dovetail joints, they begin to
appear on everything? And mortise-
and-tenon joints, once mastered, mul-
tiply like rabbits—usually pinned and
in full view. Woodworkers aren't im-
mune to the “if you've got it, flaunt it"
syndrome. However, the real pro will
tell you to choose your joint to suit the
job, And in many eases, the direct ap-
Eruach is not only faster and easier,
ut just as strong as the fancier, more
skill-intensive solutions.
The simplest way to join two pieces
of wood is to cut them to size, apply a
little glue to the mating surfaces and
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SHOP TECHNIQUES

Reinforced Joints

Basic ways to add wood to wood.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO

Contributing Editor

put the assembly in elamps until the
glue sets. Unfortunately, this method
doesn’'t work well if there's any end
grain involved. End-grain joints re-
quire reinforcing, usually with dowels
or splines, so the glue joins the pieces
through adequate long-grain contact.

As it turns out, dowels and splines
are also handy for aligning and rein-
foreing ordinary edge-to-edge joints,
In combination with milled joints such
as tongue-and-groove joints and glue
joints, you're prepared to solve a wide
range of joinery problems. Best of all,
you can make most of these joints
guickly and accurately, using ordi-
nary hand and power tools.

Basic Butt Joints
When used correctly, today's glues
are stronger than the wood itself.
Therefore, when laminating stock to
produce wide panels, there's a good
argument for leaving out any tvpe of
reinforcing, The seeret to a successful
edpe-to-edge glue joint is perfeet con-
tact along the entire mating surface.
Begin by laying out the boards and
marking them as they're to be assem-
bled. If you have a jointer, joint each
edge, Check for fit by placing the mat-
ing surfaces together and looking for
any light that passes through the
seam. To fine-tune a joint, or do the
job entirely by hand, fold two adja-
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cent boards together and hold them
in your vise so both mating surfaces
can be planed at once. Then, true the
edges with the longest plane you have
(Photo 1). Because both edges are
planed together, slightly out of square
p]anilr:f is negated when the boards
are unfolded and joined.

To keep the boards aligned and flat
when gluing them together, sandwich
straight boards across the assembly
and clamp. Then, apply bar or pipe
clamps across the assembly. Alter-
nate these clamps above and below
the panel to equalize the pressure and
reduce any tendency the assembly
has to cup (Photo 2).

lmmwm

edges. Planing angle doesn’t affect parallel
alignment of faces when boards are joined.

Doweled Joints

Using dowels in a butt joint increases
the mechanical resistance to lateral
stresses and maintains alignment
when gluing the boards together.
While it's a popular alternative to sim-
ple butt joints, keep in mind that it
often creates a cmssﬁrain assembly.
In edge joints, avoid using dowels
longer than about 1% in. Otherwise,
the dowels may actually force the
joint open if the wood dries and
shrinks. Always make the dowel holes
glightly deeper than necessary and
either buy or make grooved dowel
pins so excess glue can escape,

To add dowels to an edge-to-edge
joint, first place adjacent boards to-
gether and use a square to mark cen-
terlines on both edges (Photo 3). Use
a doweling jig to ensure that the holes
will be square to the edges and at a
uniform distance from the workfaces.
Some doweling jigs are self centering,
If you're using a noneentering type,
be sure to reference one side of the jig
with designated workfaces on your
stock to ensure that adjacent faces
will be aligned. Use a depth stop or
piece of tape wrapped around the drill
bit to gauge hole depth (Photo 4).

To do the job with a drill press, first
clamp a fence to the drill-press table
and place your work against it. Then,
adjust the fence so the bit is centered
over the stock edge. Mark an index
line on the fence that corresponds to
the bit center. Align hole centerlines
on the work with the index mark, and
bore each hole (Photo 5). Always ref-
erence the same working face of each
piece against the fence to ensure good
alignment even though there may be
slight variations in stock thickness.

Doweling is an excellent way to re-
inforce mitered-frame joints, Afier
cutting the miters, lay each joint to-
gether and mark the hole locations
on the faces. Then transfer these cen-
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3 Place adjoining boards face to face, and
use a square to mark dowel hole center-
lines across both edges at once.

& Align Index mark on doweling Jig with
centerlines on stock edge and bore holes.
Self-centering Jig allgns hole across edge.

- I
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5 To bore dowel holes on a drill press, set
up fence and position for centered hole,
Align holes with Index mark on fence,

terlines across the mating edges.

Align your doweling jig with the
hole centers and bore the holes (Photo
6). To assemble the frame, apply glue
and join two L-shaped sections first.
Then, join the assembled sections and
clamp with bar clamps or a band
clamp to bring the joints tight.

A dowel center is a small steel plug
with a centered point on one face, Use
dowel centers for transferring hole
locations in leg-to-rail joints or other
joints with unaligned faces. First,
bore dowel holes in one piece and

& Use a doweling jig to bore holes for
miter joints. Use a depth stop or masking
tape around bit to gauge hole depth.

insert the centers (Photo 7). Then,
press the two mating surfaces togeth-
er to transfer the centers. Use flat
shims clamped to the work to gauge
the appropriate face offset (Photo 8).

When dry assembling dowel-joined
components to check for fit, it's a good
idea to cut slots along each dowel so
the project can be assembled and dis-
assembled easily. Use a small block of
wood to hold each pin and cut the slot
on & band saw (Photo 9). Use unslot-
ted grooved dowel pins for the final
glued assembly.

(Please turn to poge 102)
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7 For unaligned dowel joints, place dowel
centers In dowel holes In preparation for
marking adjoining hole positions.

B Press mating pleces together to mark
holes with dowel centers. Shims clamped
to work sides control alignment offset.

- e |

9 To add slots to dowels for dry fitting
assemblies, Install dowel in scrap block.
Then, cut siot on band saw.

Milled Joints

Milled joints, such as the tongue-and-
groove and shaped glue joint, make
stock alignment and assembly easy
while increasing the surface area for a
stronger glue joint. These joints ean
be made on a table saw or shaper.

To make a tongue-and-groove joint
on a table saw, first install a dado
blade and set the width for the width
of the groove—usually one third of
the stock thickness. Set the fence for
a centered cut, and cut the groove
{Photo 10), Making the tongue re-

nires two cuts—one on each side of

e edge of the mating piece.

You can also use a molding head
with tongue-and-groove cutters.
These specially shaped cutters enable
you to complete the joint in two
passes (Photo 11).

The shaped glue joint is made with
a single glue-joint eutter that pro-
duces both mating pieces (Photo 12).
To use the cutter, first shape the edge
of the first piece (Photo 13). Then,
shape the edge of the second piece,
flip the piece over and join the two.
Because of the reversible profile, the
faces will be aligned.

When making any of the above
milled joints on a table saw, always
secure & wooden board to the metal
table saw fence so the fence can be ad-
justed up to the cutter.

10 Use a dado blade for tongue-and-
groove Joints. FIrst cut makes groove.

Making the tongue requires two cuts.

12 Glue-joint cutter In melding head
shapes both sides of joint. Shaped glue
Joint Increases glue surface area.

11 To make tongue-and-groove joints in
two passes on a table saw, use a molding

13 Use a featherboard to hold workplece
against wooden auxdliary fence when using
moiding head. Glue-joint cutter shown.

spline Joints
A spline is a thin strip of wood that is
inserted into grooves cut in adjoining
stock faces. Like dowels or milled
joints, splines add mechanical strength
to the joint and aid in alignment dur-
ing assembly, Thin plywood, '%-in.-
thick hardboard am}] hardwood are
the usual spline materials. If you use
solid wood, orient the grain at a right
angle to the grain direction of the
work to provide greater strength.
Like dowels, hardboard, plywood or

|02

erossgrain hardwood splines should
not be too wide or they may force the
joint open if the wood shrinks. For av-
erage work, make the spline width
about the same as the stock thickness.
A spline joint doesn't require a single,
continuous spline. For long joints,
simply use short lengths placed end to
end in the slot.

To eut a spline groove with a router
for an edge-to-edge joint, first install
a winged slot cutter of the appropri-
ate size. Center the cutter on the

stock and make the slot (Photo 14).
This method is best for making blind
spline joints that require stopped
slots, Cut the splines for a slip fit that
is slightly less in width than double
the slot depth (Photo 15).

You can also use a table saw to
quickly cut spline slots that match the
saw kerf thickness. When cutting
slots in edge miters, place the slot
closer to the inside miter corner to
provide adequate depth for the slot
(Photo 16). When assembling a box

(Plense b to page 104)



FINALLY...
SEPTIC MAINTENANCE
MADE EASY

CUT DOWN: e

costly expenses ¢ clogged drains # offensive odors

Septic Tanks/Cesspools can

eventually clog up, back up
and become malodorous.
0 Slow drainage can set in and

become a constant problem.
SUARANTEED Now there is a product
available that will help maintain your system and also
help it reach maximum efficiency. SEPTIC-HELPER goes
to work in your system, activates the bacteria and begins
to change organic solids into liquids. Let SEPTIC-
HELPER work to keep your septic system trouble free.

A beneficial bacteria additive
that is safe and easy to use

For More Information Call Toll Free

1-800-544-4074
OR Fill Out Coupon
Keep your septic tank and

cesspool in great shape.
Use SEPTIC HELPER!

septic

® Leiper

¢ works
to prevent septic tank and cesspool
problems and saves you $SS$!

SEPTIC TANK BEFORE

g
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DRAIN LINES BEFORE/AFTER
A drain pipe loses SEPTIC HELPER helps
port of its diomter 1o testore the pipe o
in 5 years due to original after o few
organic build-up. manths of fretmen.

e

I am interested in more information on

SEPTIC HELPER

Mame
Address
Town State
Zip Tel.( )
How many septic lanks/cesspools?

Mail in coupon to:

Krane Products

P.O. Box 521 Larchmont, NY 10538

________________________
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slot cutter to make spline slots. Stop cut
short of end for blind spiine joints.

17 Aszsemble splined-miter-jaint boxes In
two stages. First Join adjacent L sections.
Then, join subassemblies and clamp.

joined with splined miters, join the
two L-shaped sections first. Then, join
the two sections and clamp (Photo 17).

Splines can also be used to join
mitered frames, The advantage here
over doweling is that there's some
room for adjustment during assem-

15 Referencing slot with same face of
each board ensures alignment. Cut splines
slightly narmower than double siot depth.

1& Use a table saw to cut kerf-width
slots. Cut slots In miters with blade tited
to miter angle and slightly below center.

18 Use a Jig to support workpiece when
mmﬂmmmmmm
of miter joint. Use two splines per joint.

bly. To cut the slots on the table saw,
first build a jig that supports the work
vertically and at the miter angle (Pho-
to 18). Then adjust the fence and
depth of cut and make the slot, It's
best to use two slots in each joint for
maximum strength. After the slots

19 Apply glue and fit splines in miter.
Clamp across frame to tighten miters.

Clamp across oints to hold splines.

and oversize splines are cut. apply
glue and assem ];lle the frame. Clamp
across the frame to bring the miters
together and install clamps face to
face aecross the spline joints to hold
the splines in place until the glue sets
{Photo 18).

Plate Joints

The fastest way to reinforce a simple
butt joint is with a plate joiner. The
oval-shaped plates, or biscuits, have
the advantages of both splines and
dowels, In addition to being quick to
make, plate joints are easy to adjust
during assembly and provide good
strength. Plate joinery is suitable for
laminating boards into a larger panel,
for using on mitered work and for
joining rails to legs. It preatly speeds
produeing strong end-to-face-grain
joints in shelf eonstruetion.

To join shelves to a side panel, first
lay out the shelf positions by marking
the top of each shelf on the side panel.
Then, lay a shelf above its shelf posi-
tion so the end is aligned on the mark
and lay out slot index marks on the
shelf, With the plate joiner held verti-
cally, place the front faceplate on the
gide panel and butt the base of the
joiner against the end of the shelf.

104

20 Use a plate joiner for fast assembly of
shelves and side panels. First cut siots In
sides, then matching slots In shelf ends.

Align the index mark on the joiner
base with the slot marks on the shelf,
and cut the slots down into the side
panel (Photo 20).

To cut the corresponding slots on a
shelf, rest the joiner base on the side

21 Apply glue to plate joint siots and
Install plates In shelf ends. Then, assemble

components, adjust allgnment and clamp.

panel and butt the faceplate againat
the shelf end. Then, align the index
marks and make the slots. When the
slots have been cut, aEgly glue, insert
the plates, assemble the components
and clamp (Photo 21). ™
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Send now for your

get “hands on” traini in

profitable fields!

Learn to Earn!
The Federal Government

projects the service sector of
the economy will show
remendous growth over the
next several decades. You can
get your share of the profits
when you become a "pro” in
one of 7 high income profes-
sions. Professions thar could
easily earn you $18 1o $30
per hour. Foley-Belsaw's
uniijue rraining programs can
make those dreams come true.
The key to your success lies in
providing a service that is in
great demand. Foley-Belsaw
training programs focus on
seven fields where the demand
1= growing and will continue
to grow through the twenry-
first century! And with Foley-
Belsaw’s unique approach, you
gain skills quickly in your
spare time at home; you can
even eamn cash while you
learn. There's no “classroom
pressure” . .. noy fierce competi-
TION . . ¥OU Sel your Own pace,
vour own study style. Foley-
Belsaw also provides “extras”
other courses don't offer: a
100% money-back guarantee;
along with all the professional

tools and equipment you need.
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Locksmithing.

As millions of

Americans demand
greater protection, this
becomes a high demand
field. We provide the
training to make you a
professional locksmith who
commands $25 per hour,

Professional Saw
& Tool Sharpening.
Imagine a business

where 90 cents out of
every dollar you take in is
cash profit! You'll earn $18
to $25 per hour munning
machines thar do the work

for you.

VCR Cleaning,
Maintenance &

Repair. The VCR
has become a basic part of
nearly every American
houshold. You can make
up to $50 per hour in this
fast growing field.

Upholstery, As

furniture prices rise

and qualiry notice-
ably decreases, it makes
Rl:.'["d SENSE [0 pursue a
career inupholstery. You'll
learn to make big profits in
both commercial and

consumer TI'l.ilIkl.'lS.

Small Engine
Service & Repair.
There are more than

63 million small engines in
use today (a number grow-
ing at a rate of 1,000 each
month), You can make $45
in just 1/2 hour fora
simple tune-up, and even
maore for many of the
simple repairs you'll learn
on everything from snow
blowers to bass boats.

CALL TOLL FREE

Build over 53, Ch._"ﬂ
worth of valuable fumniture
while you learmn! You'll
start the Foley-Belsaw
course with the simplest of
projects then move on to
creating heirloom-quality
furniture! You'll save thou-
sands on your own home
repairs alone.

Computer Repair,
Maintenance &

Upgrade. There's no
doubt about it, the com-
puterization of America is
taking place! Get a jump
on a high paying occupa-
tion or business of your
own in a field with an
unlimited future.

800-487-2100

FOR FREE INFORMATION PACKET!
' COMPLETE AND RETURN THIS COUPON T0:

Foley-Belsaw Instioune, 6301 Equirable Road, Kansas Ciry, MO 64120
{ Pleane chevk omdy one of the follmemg )
O Locksmiddhing, Dept. 12575

) Saw & Tool Sharpening, Depe. 21420
O VCR Repair, Depe. 62240

DUPHIIWlW&E'ﬂ]Z "]l.lEH
o )
) Woodworking, Dept. 43367 BELSAL

O Computer Repair, Depr. 64140 Since 1926
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Homeowners
linic

BY NORMAN BECKER, PE.,

Contributing Editor

Wood Stove Clearances
It is important that proper clear-
ances be maintained between wood
stoves and combustibles, such as
walls and furniture, to prevent a fire.
Wood undergoes a physical change
when continually exposed to elevated
temperatures, and this reduces its
ignition temperature. Wood nor-
mally begins to burn at 400°F to
600° F. However, when it is continu-
ally exposed to temperatures between
150°F and 250°F, its ignition tem-
perature can be lowered to 200°F.

It can take years for wood's igni-
tion temperature to be lowered, 50
homeowners can acquire a false
sense of security. But when the
wood's temperature coincides with
the lowered ignition temperature, it
will ignite and burn spontaneously.

With that in mind, there are basi-
cally two sets of standards for clear-
ances around wood stoves—clear-
ances for stoves that have been tested
and listed to UL Standard No. 1482,
and clearances for stoves that have
not been listed to this standard.

A new stove will have a label ai-
tached to it telling you if it has been
tested and listed to this standard.
The label will also tell you what
clearances to use around the appli-
ance (generally these are in the 12-
in. to 36-in. range).

For stoves that have not been test-
ed and listed to the UL standard,
the minimum clearances are often

OURNAL

WOOD STOVE CLEARANCE

APPROVED THIMBLE —_

9" TO PROTECTED /
WALL OR 18" TO
UNPROTECTELD WALL

/ 15 UNPROTECTED

5" TO PROTECTED CEILING OR
18° TO UNPROTECTED CEILING

127 CLEARANCE WITH
MASONRY DR SHEETMETAL
= SURFACE. LISE 3567 IF \WALL

WOOD-FLOOR PROTECTION
28-GALIGE SHEE TMETAL OR
4" MASONRY BLOCKS OF BRICKS

To safely Install 3 wood stove, follow the manufacturer’s directions and observe adequate
clearances on all sides of the appllance. Generallzed clearances are shown above.

defined by local building codes, so
you should check with your building
department before installing a stove.
Some generally accepted clearances
are shown in the drawing. Also, you
may need a building permit for the
installation, and some municipal-

Free Info

@ If you're like most people,
you spend more time inside in
the winter, which allows you
more tima to notice every spot
and stain on your carpet. If you
want to do something about
them, or if it's time to replace the
carpet, contact The Carpet and |
Rug Institute. The CRI has two |

about cleaning and maintenance,
and the other is about carpet types,
should you want to replace your
carpet or have some installed for the

Institute, P.O. Box 2048, Dalton, GA
30722, or call (B00) 882-BB46.
—Roy Berendsohn

outstanding free pamphlets. Oneis |

first time. Write The Carpet and Rug |
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= mend.
= gsulation will hel
* and mildew buildup—however, it
¢ will not eliminate it because you
¢ have an excessive moisture condition
© in your house. Even with a vapor
¢ barrier, moisture will migrate up
: to the attic through plumbing and

ities require that a stove meet cur-
rent EPA emissions guidelines.

Frosted Attic

The roof sheathing in our attic last
winter was either heavily frosted or
wet with large patches of mildew. The
attic floor is covered with loose cellu-
lose insulation but no vapor barrier.

. The gables are vented, and one end

has a fan that kicks in at 80" F, Do we

need a plastic vapor barrier under the

insulation and vents along the ridge?

Dur basement is damp, too. Does this
contribute to the problem?

STEFHEN HOLTROFP

HUNTINGTON, IN

The problem in your aftic is a reflec-
tion of the problem in your base-
A vapor barrier under the in-
reduce the frost
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Saving Energ

® The winter months mean in-
craased ulility bills, so you should
take advantage of an easy energy
s&ving when you can. How? Re-

APPLIANCE
CARE TIP

member to use the energy saver

switch on your refrigerator. Many modem refrigerators have this switch. It con-
trols current flow to a heater coil that runs around the front of the freezer cabi-
net and extends to the mullion between the fresh food cabinet and the freezer.
During the high-humidity months of summer, you want to energize the heater.

By keeping the cabinet sur-
faces warm, the heater pre-
vents condensation from
forming. During the winter,
however, indoor humidity is
usually guite low, so there
is no need to activate the
heater, The surfaces can
be cool without condensa-
tion farming on them. Most
energy saver switches have
instructions. —A.B.

I, RETSRLE
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vent pipe chases and other openings.

To control the attic problem, you
will have to control the dampness
in the basement. Make sure to clean
your gutters and downspouts so that
water can flow to and then down
the downspout. Also, the ground
should slope away from the house,
or surface water during a rain or
snow melt will flow toward the
house and accumulate around the
foundation.

If after doing the above there is
still a moisture problem, you should
coat the interior portions of the foun-
dation wall with a cement-based

sealer such as Thoroseal, from Thoro
System Products, Suite 101, 8570
Phillips Hwy., Jacksonville, FL
J2256; (800) 227-8410. I'm assum-
ing you have a concrete floor in your
basement, not a dirt floor. If not, in-
stall a concrete floor or cover the dirt

floor with overlapped polyethyilene
sheets with the joints mpe:z

Banging Drainpipes

I have drain lines made of ABS plastie
in my home, and the lines are run in-
gide wood frame/drywall partitions.
Whenever I run hot water through
the line, it makes noise, like someone

@ |f you buy one of the 35.4 million
Christmas trees used annually in the
United States, you might appreciate
these tips from the National Christ-
mas Tree Association:
Cut Trees:
A tree should smell and look fresh.
To test it, lightly grip a branch about
6 in. from its end and draw your
hand to the branch tip, letting the
needles slip through your fingers.
Few needles should fall off, i the
tree is small enough, you can pick it
up and drop it on its cut end. This
should dislodge only a few needles.
Cut off a section of the tree's stem
before placing it in water. Place the
tree in water immediately after it is
cut. It may require a gallon of water
in the first 24 hours.

. Keep the tree in a sheltered, un-

Christmas Tree Tips

2. Keep the root ball moist, not wet.
3. To plant the tree, move it from the
house to a shellered location to help
it adjust to colder temperatures. Dig
the planting hole during the fall, and
plant the tree only if the ground is
unfrozen. If the ground is frozen,
put the tree in a sheltered spot until
spring or until a thaw.

4. Do not remove burlap wrapping
from the tree ball when planting.
When the root ball is wrapped in
plastic, cut the cord securing the
wrapping and unravel the plastic ex-
posing at least half the ball. If the
tree is in a plastic pot, tap around
the pot to loosen it, then slide it off.
5. Backfill around the root ball with
soil removed from the hole, and
mulch thoroughly around the base
of the tree,

6. Stake the tree during the first year
of growth to prevent it from being
tipped over in the wind. —A.B.
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“NEVER CHANGE OIL AGAIN...

BOBBY UNSER SAYS:

“0il is just il without MPZ...but with it you get more
horsepower, more torque, and more wear protection.
MPZ has proven these benefits with Torco's Racing
Qil in the world's most powerful and fastest racing
cars, boats and motorcycles...including 300 MPH
race cars on pavement and 400 MPH race cars on the
Bonneville Salt Flats

Mow this racing secret is available to all engine own-
ers in Torco's MPZ Magnetic Friction Reducer...that
stays on metal and won't let go.it protects al start-

up...and after start-up. Just pour in MPZ. It only
takes a minute...and it will save money every mile
you drive.

So order MPZ now! You'll save money on gasoline,
wil, filters and engine repairs. You'll help protect the
environment and save energy resources, There's no
nsk It's guaranteed.”

AWITHOUT SZMIPZ 7 172 Reuces Fricton

; y Friction Occurs.
MPZ's Formula Of Active Ingredients Is Rated As The

SLIPPERIEST FRICTION REDUCER
By The World's I‘np Car Manufacturers.

EMZ “We all know there are a lot of oil and
engine freatments. I've seen them

MAGNETIC all...and I've tried most of them mysalf,

Believe me, there's nothing like MPZ,

FRICTION-REDUCER Here's why!
MPZ adheres to iron and steel engine
parts magnetically where it is chemically
absorbed into the surface, Therefors,
MPZ won't wash off, bum off or rub off.
It stays put and won't let go of cylin-
ders, piston rings and valvetrain parts
where anergy is lost due to friction.

MPZ recovers enargy lost 1o
friction. This saves money on
gasoling. |t protects the oll from
- oxidation and heat breakdown
into residual carbon, So your ail
and filter will last longer...saving
money. MPZ protects your
engine from wear...saving aven

— li‘i-- & - more maney.
Ib‘lﬂrrﬂr,".:ll'.bl".‘--‘.1 L # ﬂl’d!r now! Thema's I'Iﬂlhlﬂg Nk
L g : Ky, MPZ for saving money on gaso-

ling, oll, fiters and engine
E repairs. It's guaranteed. Unly
§19.95 per botte plus $4.00
shipping and handling. Call
now! Order desk open 24 hours

MPZ more than pays for itself by saving gasoline. .« 1-800-879-3800."

e 7" &E =@ CALL NOW! 1-800-879-3800

TORCO INTERNATIONAL CORP,
9916 Pioneer Bivd. » Santa Fe Springs, CA 90670 » (310) 942-8480 « FAX (310) 949-4211
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banging on the walls with a hammer.
Can vou tell me how to correct it?

ROY HIGA

AlEA, HI

Since the noise only occurs when hot
water is flowing through the drain-
pipe, it is probably caused by the
expansion of the pipe. Apparently,
the pipe is constrained by an in-
odequately sized opening in the fop
or sole plate in the wood stud wall.
As the pipe expands, it rubs on the
sides of the opening, creating the
noise, If this is the case, open the sec-
tion of wall by the pipe, and wedge a
piece of polyethylene sheet or plastic
milk jug in the opening. This will
reduce the friction generated by the
rubbing action.

Heating System Leakage
I acquired a hot water radiator from a
building prior to its demolition. After
a cold-water pressure test revealed
no leaks, we installed the radiator.
Shortly thereafter, we diseovered that
it leaks about a pint of water a day.
Does a slow drip from a hot water ra-
diator pose any threat to the heating
s,&-‘stem? VICTOR ZUPANCIC

KIRKLAND LAKE, ONTARIO

It could. It depends on the hardness
of the water and how long the leak
exists. In a hot water heating sys-
tem, the radiator, distribution pipes
and boiler are filled with water. In a
properly functioning system, correct
pressure is maintained by the pres-
sure-reducing valve, which lets in
water when some water leaks out,

However, the introduction of this
water leads to mineral deposits on
the boiler bottom. Here's how it hap-
pens: Caleium carbonate and mag-
nesium carbonate (commonly called
lime) are in solution to various de-
grees in most water supplies, and are
responsible for the condition known
as hard water. These minerals pre-
cipitate out of the water when it is
heated to more than 140°F. There-
fore, the harder the water and the
longer the leak exists, the more min-
erals that are introduced into the
system and the greater the amount
of deposits on the boiler bottom.

The deposits can insulate the boiler
water from the boiler wall. When the
water cannol cool the wall, the wall
can overheat and crack. ™

DO YOU HAVE A HOME-MAINTENANCE
OR REPAIR PROBLEM7?

Just nsk Norman about i, Send vour question io

Homeouners Clinie, ilur Mechanics, 224 W,

57th 8t., New }l:-rJ: * 10019, While h'.trﬂ‘:l

carriol be answered Lﬂ"uﬂtﬂm e

eral inferest u:{!hedmm in the colimen,

POPULAR MECHANICS ® DECEMBER 1994



HOME
IMPROVEMENT

How To
Install An
Electric
Water Heater

BY STEVEN WILLSON,
Home Improvement Editor
PM lllustrations by

George Retseck

® A water heater, especially an elec-
tric model, is a very simple deviece.
Unheated water enters one side of
the tank. The water is heated by &
couple of electric resistance elements
that extend from the side of the tank
into the middle of the water. And
then on demand the water exits from
the other side of the tank. Unfortu-
nately, such simplicity doesn’t really
extend to its installation. While far
from difficult, installing an electric
water heater does involve plumbing
and electrical work, which may be
enough to put off quite a few people.
It shouldn't. The skills required for
a job like this are not nearly as
demanding as they are for other com-
mon homeowner pursuits like refin-
ishing furniture or growing a success-
ful vegetable or flower garden.

Getting started
Plan your installation on paper first.
This 1& a great way to minimize the
number of fittings you need and the
number of trips to the hardware store
to buy the things you forgot.

For this job, we were replacing a
tank and moving its location as part of
a larger remodeling job. If you're just

X

putting a new tank in the same place,
you'll have even less work to do. Be-
gin by removing the tank from its box
and reading all the product literature
that comes with it. Make sure to in-
corporate any specific manufacturer
instructions into your plans, rf:fipe-
cially if not doing =0 voids the product
warranty. Select a convenient spot
for the tank and place two or three
conerete blocks on the floor (Fig. 1)

These blocks help prevent damage
from minor floods and make getting
at the drain much easier.

Next, slide the tank on top of the
blocks making sure to keep the drain
faueet to the front (Fig. 2). Rock the
tank back and forth slightly to make
sure the blocks don't move. If the
blocks do move, or the tank rocks on
top of the blocks, reposition every-
thing until the tank is stable.

1 Create a platform for the tank on the
floor using concrete blocks. This platform
protects the tank from water damage.
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Z Slide the tank onto the blocks and
center It. Align the drain toward the front

and make sure the tank doesn't rock.

8 Begin Installing the cold water copper
tubing by cutting a piece to length. Use a
standard tubing cutter for the cut.

10



Soldering basics

Soldering copper tubing and fittings
is really one of the easiest building
skills to acquire. All you need (besides
the tubing and fittings) are a propane
or Mapp gas torch (we prefer Mapp
gas because it burns hotter and melts
lead-free solder better), a tubing
cutter, some paste soldering flux,
several pads of steel wool, a wire
brush to elean the ends of the fittings
and some lead-free solder. All of these
items are commonly available at local

JOURNAL

hardware stores and home centers.

The rules are simple; The mating
surfaces must be cleaned thoroughly
and covered with flux, the tubing cuts
have to be absolutely square and the
fittings can't be bent or distorted.

The place to begin is by cutting a
fi- to B-in.-long piece of %-in.-dia. tub-
ing for the cold water entrance line on
the tank. Use a tubing cutter, not a
saw, and keep the wheel square to the
pipe as you work (Fig. 3).

Next, clean the end of the tubing
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" | Guaranteed i
 to pay its .
‘; = own way! N ;;;
b : =
- s ) i
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or Ill'ii’l l!lﬂ,'ll 'I’Ilﬂd and W operations manial, 2 one-
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'itll',l‘“!ﬂﬂhhﬂbﬁ Llﬁgdilﬂr
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are endless,
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do it yoursell! Models start as
low as §1.095.00

You don't bave fo

be a machinist!

Do quality mrk right away.,

The Smithy is simple and
functional, and mih il
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Imagine what you can do with
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Call or write Today for a
FREE 64 page Catalog.

1-800-4SMITHY
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4 Once the tubing Is cut, clean the end
with a steel-wool pad. Make sure to clean
at least a 1-in.-long section of wbing.

5§ Apply paste flux to the polished end of
the tublng with your fingertip. Make sure
to cover the entine perimeter.

& Clean the Inside of a female plpe
adapter using a wire brush. Make sure the
| entire Inside surface is clean.

7 Add flux to the Inside of the adapter
fitting. Spread It liberally and then slide
the fitting onto the end of the tubing.
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with a piece of steel wool (Fig. 4). Rub
clean an area at least 1 in. long and
make sure that only a bright copper
color can be seen when vou're done.
Then cover the cleaned area with
some soldering flux (Fig. 5) and put
the piece aside,

You can also use steel wool to clean
the inside of all your fittings, but it's
much more convenient to use a simple
wire brush designed for the purpose.
Just insert the brush into the end
of the fitting and turn until the sur-

face is clean (Fig. 6). Add flux to the
inside of the fitting (Fig. 7), and then
glide the fitting over the end of the
tubing piece,

Begin heating the joint by turning
on the torch and adjusting the flame
so the inner blue flame is about % in.
long. Bring the tip of the flame to bear
directly on the top of the joint and
heat this area until the flux melts and
burns out. You don't have to move the
torch around the joint. Copper is a
great conductor of heat and keeping

add solder and keep heating untll it melts
and runs out the bottom of the joint.

® Once the jolnt Is full, remove the torch.
Then wipe the joint clean with a soft rag
to remove any excess solder before it dries.

10 Solder the male side of a union to the
other end of the tubing after you've
cleaned the mating surfaces thoroughiy.

11 Use Teflon tape to seal the plpe
threads on the tank nipple. Imbed the
tape In a clockwise direction.
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the flame in one position is all that's
required to heat the entire joint.

As soon as the flux disappears,
touch the top of the joint with some
solder (Fig. 8). If the tubing is hot
enough, the solder will melt right
away. If not, simply lift off the =older,
keep heating the joint and try again.
Once the solder starts to melt, keep
pushing the solder into the joint until

12 Thread the tubing and adapter assem-
bly onto the tank and then tighten firmiby
in place with an adjustable wrench.

it drips out the bottom. This means
the joint is full. Immediately remove
the flame and wipe off any excess sol-
der with a soft rag (Fig. 9). Be sure to
wear heavy gloves to prevent burns,
Because we wanted to be able to
easily move the tank for servicing or
repair we decided to put a union fit-
ting on both the cold and hot lines as
they left the tank. To install these

13 solder a short length of tublng onto
the nut side of a union. Then join the two
haitves with the nut. Tighten It firmiy.

unions, simply clean all the tubing ends
and fittings as before, add some flux
and solder the parts together (Fig.
10). Onee this assembly is complete
and eool to the touch, put some Teflon
thread-sea]jn%tape onto the tank nip-
ple threads (Fig. 11) and tighten the
adapter in place (Fig. 12). Then join
the two halves of the union together
(Fig. 13) and tighten the nut firmly.

R F

14 Clean the tublng and the ball valve,
and apply flux to them both. Slide the
valve over the tubing and solder together.

Mext, clean and flux a shutoff valve
for the cold side and slide it over the
tubing end (Fig. 14) and solder it in
place. We used a ball valve for this
purpose but a gate valve with sweat
fittings on both ends ean also be used.

15 Temporarily Install a temperature and
pressure reliefl valve and measure from the
bottom of the valve to the floor.

T&P valve

The T&P valve (temperature and
pressure relief valve) is a safety
device that creates a pathway for
the water to escape if the pressure
inside the tank builds to a dangerous
level for any reason. It's important

16 Remove the temperature and pressure
relief valve. Then cover the threads with

Teflon tape, stretching It Into place.

that the valve you buy is rated the
same as your water heater. The prod-
uet literature for both will describe
what's required. In our case, we sim-
ply matched the ANSI (American
National Standards Institute) rating
numbers of both.

1

17 Reinstall the valve In the tank using
an adjustable wrench. Make sure that the
open end of the valve points down.

To begin the installation, temporar-
ily thread the valve into the tank and
take a measurement between the bot-
tom of the valve and the floor (Fig.
15). Deduct 4 in. from this measure-
ment and eut a length of tubing to
mateh. Onee your measurement is
taken, remove the valve and coat the
threads with Teflon tape (Fig. 16) and
reinstall it in the tank (Fig. 17). Then
solder a male adapter onto the tubing,
let it cool and cover the threads with
Teflon tape (Fig. 18). Finish up by
threading the drain assembly into
place and tightening securely with a
wrench (Fig. 19).

18 Cut the relief valve tube to length and
soider a male adapter to one end. Cover
the adapter threads with Teflon tape.

Electrical power

A water heater always requires a
separate 220-volt eircuit and in our
case a 30-amp circuit breaker and
10/2 (with ground) cireuit eable. These
were already in place on our job,
but the cable ended nearly 20 ft.

{Plaase turn to page 114}
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away from our new tank location. find there. Then remove the knockout
We brought new cable, from a plug from one cable hole using a
jolst-mounted junction box, to the screwdriver and hammer (Fig. 21)
new tank location by boring holes and slide a conduit connector into the
through the middle of the overhead hole (Fig. 22). Firmly attach the con-
joists and running the cable along mnector by threading its nut in place
the side of the joistz where conve- from inside the tank opening.
nient. Be sure to staple the cable in Next, measure the distance from
place every 2 ft. the top of the tank up to the joists
To gain access to the electrical above and add about 4 in. so the con-
wires in your tank, remove the cover- duit can be attached to the side of a
ing plate on the top (Fig. 20) and pull joist or a piece of blocking nailed be-
out the black and white wires that vou tween two joists. Onee the conduit is

THE ULTIMATE
SHARPENING SYSTEM

f .’.- = by Plasplugs. The modular

: mnmﬂ-hﬁh-ﬂnmhm
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19 Thread the drain tube into the rellef
valve and tighten. The open end of the
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| | 21 Locate a knockout on the top of the
tank and force It down with a screwdriver

n
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connector Into the knockout hole and
tighten It in place with the connector nut.
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cut, slide the free end of the cable into
the top of the pipe (Fig. 23) and pull
the cable out the bottom. Then fish
the cable end through the connector
and into the tank opening and slide
the conduit into the connector (Fig.
24). Tighten it in place with the
connector serew (Fig. 25) and attach
the ground wire from the cable to
the grounding serew inside the tank
opening. Join the two white wires to-
gether with eonnectors and the two
black wires together with connectors

(Fig. 26). Replace the eovering plate
and your installation is done.

Check your work by first filling the
tank with water and making sure that
there are no leaks in your ]l?lumhing
job. Remember to close the drain
valve before turning on the water.
Only when the tank is full should you
turn on the circuit breaker and send
power to the heating elements. If you
turn on the elements before the tank
is full of water, they will be ruined and
will have to be replaced. ™

23 Cut a plece of conduit to length and
slide It over one end of the electrical drouit
cable. Avold damaging the Insulation,

28§ Feed the cable through the connector
and into the tank opening. Then slide the
conduit completely Into the connector.

25 Fasten the top of the conduit to the
fioor framing above. Then attach It to the
connector with a setscrew.

26 Attach the cable ground wire to the
ground screw. Then join the white wires
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and the black wires with wire connectors.
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VIDEO

Making Snapshots

BY JAMES M. BARRY

® There ig pood news for those of us
who are growing shoulder weary lug-
ging and juggling a still camera and a
cameorder simultaneously at family
events to get anapehots and videos, A
new generation of video printers, ma-
chines that produee snapshots from
your home videos (or any video
souree), is coming on the market with
prices much lower than before,

You get a very different type of
snapshot when you're grabbing it
stop-action style from a home
video. There’s a sense of spon-
taneity that comes through
that's more difficult to realize
in all but the rarest instances
with a still camera. Since
video is made up of 30 frames
per second, you have an enor-
mous selection to choose from
before making prints. You simply
hook up the video printer to your
VCR or cameorder and television, roll
the tape and you're ready to turn se-
leet video frames into snapshots.

And people are finding more uses
for creating prints from video. The
proliferation of multimedia players
that combine graphics, video and
sound dramatically increases the po-
tential for pulling a stop-action shot

Ii&

from a video screen. Kids need a pic-
ture of a lion for a homework assign-
ment on African wildlife? Pull it right
off your television screen. Want to rub
it in or prove it to your pals that you
really did get to the highest level of
vour favorite videogame? Prove it
with a picture of your triumph.

Thiz winter, Casio and Sansui
introduce two

Caslo’s new video printer
produces 2 = 3%4-In, snapshots.

new video printers that use very dif-
ferent technology to accomplish the
same effect—fast, low-cost prints
taken straight from your television or
viden camera,

Video printers are not new, of
course, Professionals have used units
costing several thousands of dollars
for many years, and sophisticated
consumer models costing $1000 or
more have been on the market since
the late 'B0s. These can'be
found in many electronics

stores from familiar brands
like Sony, Panasonie, Hitachi
and Mitsubishi.
These machines use a ther-
mal-dye transfer process that
converts video signals into heat
for printouts. A thermal head
heats the ink and applies it to
the printing paper using three
primary colors: yellow, ma-
genta and eyan. Information from
thermal sensors and temperature
records in the thermal head memory
are fed to the microprocessor for
temperature caleulations, resulting in
sharp, well-defined image outlines,
Since the ink evaporates into tiny
particles, very delicate color adjust-
ments are possible.

The Sony CVP-M3 color video
printer is a eompact, portable model
that weighs less than 10 pounds and
carries a suggested retail price of
$1200. It's simple to use, with just two
main operation buttons: CAPTURE and
PRINT. As you review a videotape,
choose a scene, press the CAPTURE
button, then hit PRINT and a 4 = 5 full-
color print is ready in less than a min-
ute. The unit has lots of other features,
too, such as the ability to print piec-
ture-in-pieture, multiple images on
a single sheet and multisequence
printing for motion analysis of
a golf swing, for example,

The Panasonic PV-VP1 is a
table model with a list price
of $1300 that uses the same
type of thermal transfer proe-
ess and includes digital effects.
Sinee the quality of the prints de-
pends in large part on the quality

of the video signal, the best

snapshots will come from the
best video sources. With that

in mind, both units feature S-
Video inputs for higher resolution
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from S-VHS or Hi-8 source material.

The news this winter, however, is
about the two new low-priced printers
from Casio and Bansui. Casio uses a
new formulation of the heat transfer
process while Sansui uses a Polaroid
photographic process to achieve the
same results,

Casio’s new VG-100 personal video
printer, listing for less than $600, uses
4 heat transfer system but it employs
a new technology called Point Dif-
fusion (PD) transfer.

The Point Diffusion method uses a
reduced amount of energy, according
to the company, making it possible to
simplify the design of the print mecha-
nism. The newly developed system
works in conjunction with an original
chip-integration technology to allow
the price breakthrough. A newly de-
veloped high-precision point diffusion
head is equipped with fine heating
points for each dot, providing exact
control over heat diffusion to the ther-
mal-ink ribbon, The PD system solves
many of the problems experienced
when controlling dot color gradations
by providing control over the size of
each dot, thus enabling smooth
changes in color shading and higher-
definition color images.

This iz a ecompact unit, just about
8 x 10 in. and about 3% in. high,
weighing about 5% pounds. It pro-
duces a color print about 2 x 3% in.
in size. It can produce 128 color gra-
dations, which translates into more
than 2 million colors, The resolution
is 499 dots x 682, or the equivalent of
210 dots per square inch. The paper
comes in standard or sticker packages
of 50, priced at $19.99 and $24.99,

The Sansui VideoSnap is another
snapshot model that uses Polaroid
Speetra film and an instant photo-
graphic process to recover stills from
any video source. The shoebox-size
VideoSnap weighs 6 pounds and con-
tains a tiny LCD display that is pho-
tographed to deliver the Polaroid
print. The VideoSnap, which iz also
expected to sell for less than 3600, is
easy to use. Onece you've hooked it to
vour video source and a monitor, sim-
ply press the FREEZE button to stop
the action, and if what you see is what
you want to print, press PRINT and
a Polaroid pops out and develops be-
fore your eyes in the familiar way.
Sansui executives point out that their
unit gives the user the advantage of
purchasing Polaroid Spectra film,
which typically sells for $8 to $10 for
a pack of 10 prints at thousands of
retail outlets.

The more conventional video print-
ers use standard video print packs
that earry a “VP" symbol and also
cost about 80 cents to §1 per print and
are available at electronics stores, M
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Jeck Daniel Dvstilery = open every day but Thenksgring, Christmas and New Year's - regardless of the weather,

[F YOU LIKE JACK DANIEL'S, won'’t you

visit us someday in Lynchburg, Tennessee?

We'd like to take you around and show you

how we make our Tennessee Whiskey. (We
use an old, old method our founder perfected in

1866.) Of course, if you can’t join us this yeas
don’t worry. Our distillery has
survived two world wars, 25
presidents and one Depression here
in Lynchburg. Not to mention a
serious fire and the blizzard of ‘03.
So, whenever you decide to come,
we'll be here.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Ternessee Wrikey = 40-43% aicohal by wolume (8086 prood] = Distiled and Botted by
Jock Dned Destillery, Lem Motiow, Propreloe, Route 1, Lynchburg Pop 361), Tennesses 37352
Placed n the Matiumal Regrater of Histrw: Places by the Unieed States Governoment
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HIGH TECH ON TRILAL (Continued from page 68

both of which will be used by the
defense team.

“When 1 firgt met Robert Shapiro
he was pulling a dolly loaded with doe-
uments,” says Terri Tobey-Smith,
vice president of inVzn, and a promaot-
er of the “paperless trial” concept.
“Oar main mission in life is to change
the way the legal profession uses pa-
per. We make it simple for them. I'll
ask, ‘Do you want that paper in a box,
orona CD-ROM?T "

Putting legal documents on CD-
ROM involves more than scanning
them into a computer. Complex secu-
rity procedures must be maintained
to ensure that the digital documents

are identical to the printed versions.
In addition, they must be indexed
for quick access. In many cases, each
page of a document running over hun-
dreds of pages must be indexed.

The WinVision software uses a
proprietary system inVzn wishfully
calls ISI1, for International Standard
for Image [dentification—wishfully,
because it is not yet an international
standard, or even a national one, 1811
has, however, been tested in the
courts and upheld as providing a veri-
fiable audit trail for official docu-
ments. Simply put, ISI1 assipns each

age of a document 4 unique number,
like a PIN, of which inVzn maintains

Gitt o

o Increases visibility for safer lane
fﬁaﬂgﬁ aned winle M&J'ug up

* Provides better view of rear seat occupants

o Works great as a Child Wirche
* Available in two models:

Avoid Blind Spots
With THE LANECHANGER

The Lanechanger is a unique, easy w install, wide
angle mirror thar helps eliminage dangerous blind
spots, greatly improving vour overall field of vision.
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Look faw: newecls moare you Il 1ee sith

THE LANECHANGER 1 is an add-on wide angle

mciliary rear view murror thar attaches to your
existing rear view mirror, Avrkable at Canadian

KoMarr, Roee Augo, Trak Auto o other retaif ontless,

THE LANECHANGER Il replacement combination
wide angle and conventional universal fir rear
view mirror. Lanechanger 1] avatlable tn a vardety
of retail stores or arder Factory Direct. Send

20.95 plus 34.00 Shipping & Handling to:
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a record through the corporation's
nationwide system of service bureaus.
Az for the indexing part, as each
document is seanned into a computer
at an average rate of about 6000 pages
per hour, the WinVision software
keeps track of pages and allows the
lawyers to flag important points—for
referral, for printing or for any use.

“Only 3% of all cases ever go to
trial,” says Tobey-Smith, “Thiz kind
of preparation can really impress an
opposing counsel and encourage an
out-of-court settlement.”

If the ease does go to court, like the
Simpson case, the next step is to
“burn the trial CD,” says Tobey-
Smith, The trial CD will take all the
relevant documents or portions of
them, any photos, videos or other evi-
denece, and key them with bar codes.
Using TriaLink, the lawyers can
print out bar-code labels, stick them
on & =% 5 eards or a legal pad along
with their trial notes, and retrieve
them instantly from the trial CD-ROM
using a wireless bar-code reader.

What is the effect on the jury?
Imagine a traditional trial. The
lawyer is questioning a police officer,
“] hand you this photo of a blood-
stained glove. Do you recognize it?
I hand you this page of notes. Are
these the notes you took at the crime
scene?” The jury sees no photo, no
notes, The lawver may as well be
showing the officer his new baby.

With IPS, when the lawyer pre-
sents the witness with the photo, the
jury sees it, too. When the lawyer
shows the witness the notes, the page
appears on the screen right next to
the photo. If the lawyer asks the
witness to indieate a blood stain, he
cireles it with an electronic marker
like football announcer John Madden
analyzing a hole in a team's defense—
and the jury has a ringside seat.

“We don't want to take the place
of the facts of the case,” says Tobey-
Smith. “The technology allows the
attorneys to present the facts of the
ease in a way the jury can understand.”

Nonetheless, computer animation
that goes beyond the presentation of
fact may become a factor. With no
evewitnesses to the erime, the circum-
stantial evidence is open to interpre-
tation. Will the defensze introduce a
computer animation explaining the
known facts of the case, showing how
(0.J. could have been at home as they
have maintained?

Says evidence consultant Tom
Reiter, “I don't know how much will
get in, quite frankly. You can use ani-
mations if they're explanatory in
nature. If you do an animation that's
a scenario of a murder, you have a
tough time getting it in."

The lawyers for the police officers
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involved in the Rodney King beating
know that well, They prepared a com-
puter-generated animation purport-
ing to show that the notorious video-
tape was misleading—that its falze
perspective showed King being beat-
en on the head, when in fact those
blows were to the shoulder and arms,
The judge ruled it inadmissible.
Reiter cautions that it's a mistake
for lawvers to let the system “devolve
into an entertainment package.” For
one thing, he says, “No matter how
good your technology, it's never going
to be as good as what the jury sees
on TV.” However, consultants and
lawyers alike believe that IPS will be
used extensively to help the jury un-
derstand the testimony of expert
witnesses. Barry Levin, a lawyer
who's defending two police officers in
another Los Angeles case, and who
plans to use IPS extensively, says the
technology is most effective when used
to drive home the “irrefutable facts.”
“It's a beautiful tool in a murder
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The National Corvette Museum is now open and available
for religious experiences.

® After 41 years, the Corvette has with 26 board members repre-
a national shrine. Ameriea's only w senting the legions of Corvette

production sports ecar, the Chevrolet dedicated to a single automobile. owners around the world.
Corvette, finally has its own museum, The spanking new 68,000-s8q.-1t. Total cost of the project to date is
located in Bowling Green, Kentucky, MNational Corvette Museum is the $15 million, and the museum reflects
directly across the road from the Cor- brainehild of Corvette fancier/re- that expenditure in its avant-garde
il ™ - - ' architectural design, interior decor
‘ and contents. The building’s eurved
stone walls lead down to a bright yel-
low display rotunda, which is topped
by the 11-story red Mobil 1 spire.
The grand opening cere-
monies were presided over by
Chevrolet General Manager
Jim Perkins, along with the

This Is the original "59 Stingray concept car that préeviewed the midyear Vi 3

vette assembly plant, just off Inter- storer and museum president
state 65 at exit 28. Opened this past Dan Gale of Boston, a rotund
Labor Day, it is the largest and most dynamo with a walrus mus-
comprehensive museum in the world  tache. The museum was built
= W j with donations
Em from Corvette owners There are even customized late-models.
and Corvette clubs as  three Corvette chief engineers—Zora
well as corporate spon-  Arkus-Duntov, who started the origi-
sors like Mobil, General nal Corvette project, Dave MeLellan,
Motors, Mid America who retired in 1993, and current chief
Designs and others. It David Hill—and featured such
I will be operated by Corvette luminaries as Stingray de-
. the National Corvette signer Larry Shinoda, racer and
A Museum Foundation, a Corvette specialist Dick Guldstrand,
Manta Ray show car was the '69 Iteration of the Mako Shark. nonprofit foundation {Pleass b to pags 138)
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The world’s first and
only toothbrush that
fights plaque...

ULTRASONICALLY!

MNow remove plague and fight gingivitis and gum disease
the same way your dentist does — ultrasonically! Through
an exclusive arrangement, The Mageilan Group is pleased
to introduce [MtraSonex® the first and only teothbrush
that uses the advanced ultrasonic technology previously
available only to your dentist.

e i o e Ol stmicfies show that using LitraSonex
AR can reduce bacterial plague by 97%, bleed-
ing gums by 80X and gingivitls by 28% -
in jfust 4 weeks - and [MraSonds can
reverse the progression of gingnitis,
which can lead fo periodonial disease.

A:ueplrd by the American Dental Association a3 an
effective cleansing device, UltraSonex emits 1.6 million
cycles per second of incredibly effective ultrasonic waves
that penetrate ginpival tissie and disrupt bacterial growth,

which heips reduce Ulbrusanie. deay
inflammation. No P rrir et
other product avail- Do
able for home use T el LR
has this capabilley, f iﬂ_ﬂ i}l,' =
UltraSonex is com- | - Al
pletely silent and e} W%:
Exmmﬂ? E‘EHHE My Elsciris Cryvest .m

Yet in just 2 weeks, you'll notice dramatic results, Just
brush normally, Shuts off automatically after 3 minutes.
Recharges in its own base, Try UltraSonex. Then check
with your dentist. You'll both be amazed at the results!
UltraSonex Toothbrush $99.95 ($10.95) #3100,

i Replacerment Heads [Year’s Supply) $29.95 ($5.95)
#3200, UltraSonex and & Replacement Heads

{Year's Supply) $120.95 ($11.95) #3300

No more back pain!

In 21 days, you can be feeling better than you have in yeam!
No drugs. No surgery. No repeat doctar visits, No
gimmicks. Mo Mare Back Pain s a powerful 21-day self
care program from D. Robert Swezey, a recognized
leader in the nonsurgical treatment of back pain
and founder of the reknowned Arthritis and
Back Pain Center at Swezey Institute in Santa
Monlca CA. Awarded The Film Advisory Board's
“Awrard OF Excelience,” this unigue interactive
video helps you quickly diagnase your level of back pain,
then coaches you to recovery, This
progressive program uses simple,
easy-to-do, therapeutic exercises ﬂm! help your back hea]
quickly, safely and naturally. Dr. Swezey takes you through a
series of “Feel Good" movements that relleve pain and ten-
ston, “Dio Good" exercises that strengthen and recondition,
and “Life Skills” — terrific tips that keep your back in top
shape. Includes a handy 26-page pocket guide with a daily
prescription of exercises and Life Skills for relief at your fin-
gertips. Join the 10,000+ people Dr. Swezey has helped to
lead normal, active, pain-free lives. Also available: “Dinive
Away Back Pain” audiocassettes — proven techniques for
pain relief as you drive. Video $39.05 |$5.95) #4000,

Video and Audio $59.95 (56.95) #4010.
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Comfort, warmth,
quiet and safety...
a remarkable HEATER!

10"W x 11"D x 12°H

The Vornade EVH (Electronic Vortex Heat) is the discriminating
buyer's space heater of choice. It automatically responds to your
every need with C~— Constant Comfort Control — continuousty
delivering the precise amount of heat you require. Simply set the
desired temperature on the calibrated, easy-access, temperature
control panel, and EHY goes to work to raise the room tempera-
ture 1o the exact setting,

The Vortex Air Circulation PN e, M SR

System creates a whirting beam ' .~

of air that circulates quicklyand [ _ - 4
quietly throughout the entire [} v
roam, keeping if af a constani, o
pre-set temperature. %

. T T—

Once the temperature is reached, EVH “throttles back” both fan
speed and heat output to maintain the temperature eficiently and
effectively. Mo annoying hot blasts or cold spots typical of other
heaters controlled by an on/off thermostat. Just set |t and forget ft!
The EVH features a nonglowing heating element, maximum 120°
exit air temperature and a cool-touch cabinet, making it complete-
ly safe — even around kids and pets. Two energy-saving power
settings, essential overheat and tip-over protection make the EVH
virtuatly foolproal. No other heater warms the alr more evenly or
more safely. lts compact size, flat back and angled air inlets allow
you to tuck it close to @ wall or under a desk and out of the way,
Lighted power switch. $109.95 [§11.95) #3800.

“The Magellan Ultimate G
g for yourself if the product is ¢
not completely satisfied with y
i return it for a full ref

ORDER TOLL-FREE 24 HOURS A DAY

800-644-8100
TO (ﬂl BY WAL The Magellan Group
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ozt TS 2575 bt 43 51
amimnant {ncliding S &
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a complete line

to lift vehicles
FAST and SAFE!
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mechanics, hobbwvists

and move.,

* Built-in safety valve for safe lift
= Excellent for trucks, busses, agricultural and industrial uses
* Engineered in U.S.A.

Meets Guidelines of American National Standard

For More Information, Please Contact
Shinn Fu Company of America, Inc.® Copyright 1994
10939 N. Pomona Avenue * Kansas City, Missouri 64153
Call (816) 891-6390 or Fax (816) 891-6599

NOW AVAILABLE!

Editorial Indexes from 1976 to 1994
Ase you searching for a particular Populs Mechanics article?
Let owr yearly indexes make it easier to find. Every article
published in the magazine |5 referenced Nere—aulomoiie,
boatng, eecroncs, home mprovement, cutdoors
photograpiny, soence and mone. Thowsands of entnies
cross-referenced. Al years aeadabie from 1976 an
Price for each index i 5495, pls 51595 for postage
2nd Fandfing.
Cirdler by year
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Reader Service Departrment
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CORVETTE (| Confinued from page 120

Schoolboy's dream: a mid-"60s 427 roadster.

as well as noted current Corvette en-
pineer/racer John Heinriey.

A caravan of more than 4000
Corvettes from virtually every state,
Canada and several Western Euro-
pean countries poured into Bowling
Green under Kentucky State Police
and National Guard direction, all
morning and into the afternoon. Fifty
of the caravan Corvettes (with at least
one car from each year of production)
and the caravans that came in from
10 American cities formed a circle di-
rectly in front of the museum. The
first of 42 trees (representing each
vear of the Corvette so far), a 20-fi.
sugar maple, was planted on the mu-
seum grounds, and a 4-ft. aluminum
time capsule containing Corvette
memorabilia was buried on the
grounds, to be opened in 2053 on the
Corvette's 100th anniversary, Musical
accompaniment to the grand opening
weekend was provided by the Beach
Boys, naturally. An estimated 100,000
people attended the Labor Day week-
end bash, which was covered by the
big TV networks and CNN.

Something for everyone

The museum currently features 52
Corvettes with examples from every
era, starting with the original 1953s.
The eollection, which Dan Gale
promises will grow and change over
time, includes significant production
cars, prototypes that were never pro-
duced, and racing Corvettes such as
the 55, the Sebring and the ZR-1 that
holds the world record for 24 hours,
000 kilometers and 5000 miles,

In addition to the cars, there's the
Chevrolet Theatre, which continu-
ously shows the history of the Cor-
vette, and a number of dioramas fea-
turing a vintage Mobil gas station, a
vintage Chevrolet dealership, a slice
of the Corvette production line and
a pit scene from the 24 Hours of Day-
tona, Within three of the dioramas,
Corvette personalities including
Shinoda, MeLellan and Heinriey are
immortalized in statuary. There's a

Jorvette model collection, a historie
dealer-literature display, a pinball
and video arcade, and a large gift
shop containing Corvette items of
every imaginable kind. For further in-
formation on this Corvette-lover's
paradise, contact the museum directly
at (502) TB1-T973, or fax your inguiry
to (502) T81-H286. ™
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PINBALL! (Confinued from poge 63)

IMPORTS "95 (Continued from page 60)

incorporated a feature that its in-
ventor, Harry Mabs, called flipper
bumpers, which were activated by
buttons on the side of the cabinet,
For the first time, a pinball machine
offered players some eontrol over
the flow of the game on the playing
field. The suceess of flippers was im-
mediate, and the game as we know
it was born.

With these advancements in place,
pinball entered a booming golden age
of popularity. New machines were de-
gigned, built and shipped every three
weeks, Classies of the era include
such favorites as Triple Action, Coro-
nation, Lady Luck, Queen Of Hearts,
Dragonette, Manhattan, Marble
Queen, Diamond Lil and many others.

These games and others from the
late 1940= to the mid-1950z are now
highly eollectible items that can com-
mand prices upward of $1000 for com-
pletely refurbished machines. Those
in less than pristine eondition can
feteh about 2200 to 5300, although a
great deal of work and money will be
reqguired to get them into operating
condition,

Machines from a second golden age
(from about the late 1960s through
the 1970s) run a bit higher than older
games because of their greater tech-
nical eomplexity. Machines of this era
include a number of the most success-
ful games of all time, such as Fireball,
Captain Fantastic and Wizard, the
last two inspired by The Who's Tom-
my, currently a hit musical on Broad-
way. An interesting footnote about
Tommy, which has surfaced as a hit
album, movie and Broadway musical
over the years, is that each incarna-
tion has sparked a boom in pinball, a
key element in the plot,

Despite competition from video-
games and other modern electronice
marvels, pinball has maintained its
widespread allure, and in some ways
is more popular now than ever. Pin-
ball accounts for 356% of all revenue
taken in hy the coin-game market,
an $8-billion-a-year industry. That's
a lot of quarters to pump into such
modern classics ag Terminator 2:
Judgment Day, Super Mario Broth-
ers, Elvira and Black Knight 2000,
among others. But then, you get a lot
for your money. After all, where else
can you enter a high-aetion realm of
dazzling, mystical universes for only
the cost of spare change and a few
brief moments of time? ™

SOURCE LIST
For more information:
# The Pinhall Resource, Steve Young,
37 Velie Rd., Lagranpeville, NY 12540;
(914) ZZ3-5613,
® The Pingame Journal, James 8,
Schelberg, 31937 Olde Franklin Dr.,
Farmington Hills, M1 48334,
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there is a totally redone Tercel at the
bottom of the Toyota lineup and a
brand-new model, the Avalon, at the
top. There are also refinements—
such as more power for T100 pickup
trucks—all across the board.

The new Tercel is larger, roomier,
peppier and simply better all-around
than the ear it replaces. Power is up
some 13% over the last car, to 93
horsepower, thanks to the dohe 1.6-
liter Four that's been used success-
fully by Toyota in its low-cost sporty
coupe, the Paseo. The "85 Tercel is
available in both coupe and sedan
trim, in three mode] serjes.

At the other end of the Toyota
seale is the large 4-door 6-passenger
—that'’s what we said, 6-passenger—
Avalon, The Avalon is the very first
Japanese sedan to offer such com-
modious accommodations, and it's
based on the very suecessful Camry
formula, and platform. For specifics,
gee the First Drive report (page 59).

Volkswagen

Quietly but undauntedly, the little old
carmakers from Wolfshurg eontinue
to deliver new and improved products.
For "95, there's an updated version of
the can't-help-but-make-you-smile
Cabrio and a new Passat family car.

The new convertible is priced at un-
der 20,000, and, like the original VW
convertible, is built for Volkswagen
by Karmann Coachworks. It has dual
airbags, antilock brakes, seating for
four (the Cabrio has about as much in-
terior volume as an Acura Integra
sedan) and a 115-hp sohe 2.0-liter
Four mated to a 5-speed manual or
4-speed automatic.

Algo for '95, Volkswagen has intro-
duced its latest iteration of its large
(in VW terms) passenger car, the Pas-
aat, in sedan and station wagon forms.
See the First Drive report (page 60).

Volvo

The folks from Giteburg have reshuf-
fled and tweaked the model lineup
again. The result is that '95 finds no
more 7-series ecars, two distinetly dif-
ferent %-series cars and the potential-
Iy very potent 850 front-drive models.
And what's new about these cars for
05 is the top-of-the-line $%60. With a
new appearance—irom the A-pillars
forward—and a new interior, the 960
has been distanced from its former
4-eylinder sibling, the 940, 5till rear-
wheel drive and still available as a
sedan or a wagon with dual airbags
and 4-wheel disc antilock brakes, the
860 also boasts a new suspension.
Algo new for "85 will be the first
ever side-impact airbags, mounted
in the front seats of the 850 models.
The airbags are standard in the 850
Turbo, optional in the others, ™

ATy

CONCENTRATED
TO WORK WHERE
OTHERS FAIL!

|ﬂl

=
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FUEL INJECTOR
CLEANER

1)

Boosts
performance
and power.
Imrr:rw:s
mileage. One
ton treats two
cars, Cleans
system to 100%
efficiency.

R

Powerful,
toncentrated
penetrant

frees rusted or
immobilized
parts by
releasing the
surfoce tension
that couses them
to sfick. Pratecs
against rust and
corrosion.

| F oy i
PENETR ATINC
CAL‘FET

Available ot your nearest auto parts stere.

AVASTEL

For the store nearest you, call 1-800-858-6605
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Natural Prostate Relief

It's a natural fact. If you are a
male over 40 and don't already suf-
fer from a prostate gland disorder,
the odds are 2 to 1 that you will
before you are 59, By the age of
65, most American men have
enlarged prostates.

As the years pass, mild discom-
forts can become disabling. Today,
prostate surgery is the second most
commonly performed surgery in
men over age 65! Surgical compli-
cations can include total loss of blad-
der control and sexual dysfunction.

Prescription drugs may halt the
swelling, but rarely ends the suffer-
ing. Like many prescription drugs,
they have side-effects, like weak
erections and low sex drive.

Many doctors feel that prostate
disorders can be treated or
prevented by giving the prostate

gland the nutrition it lacks.
Recent scientific research has

shown how to remedy the underly-
ing problems associated with
prostate disorders--safely and
effectively. These results have been
published in the British Journal of
Clinical Pharmacology, the Ameri-
can Journal of Gerontology and
papers from the National Cancer
Institute. They reveal that several
vitamins, minerals and natural
herbs can dramatically shrink the
prostate and improve urinary
performance in older men.

"Now I get a good night's sleep
without getting up every fwo
howrs fo urinate,"

" previously encountered
discomforts sich as bladder
urgency. These problems are

Chir customers have said
Prostsafe helps to:

Halt the endless trips to the
bathroom during the night!

Stop that burning sensation
during or after urination!

Prevent uncontrollable
wetting!

Improve bladder control!
Empty bladder completely!

Sustain erections and
enhance virility!

Please a concerned wife!

The most modern application of
these healthy ingredients is found
in Prostsafe from Whitewing Labs.
Prostsafe is the nutritional "“tool kit*
for men with prostate problems,
and those who wish to prevent
them. [t is a mixture of zing,
serenoa serrulata, ginseng, certain
amino acids, bee pollen and
vitamins A, B-6 and E. Working
as a team, these ingredients have
been scientifically proven to shrink
a swollen prostate,

Dr. Michael Rosenbaum, M.D. says
"Prostsafe supplies essential vitamins,
minerals and herbs needed to nourish
and maintain a healthy prostate.”

For as little as a dollar a day,
that seems like inexpensive
insurance against deadly prostate
disorders. If for some reason you
are not satisfied, just return the
unused portion within 30 days for
a full refund.

The reasons why men over 40 use Prostsafe are clear.

If you are looking for relief, order Prostsafe today,

Whitewing Labs, Dept 107

~ M. C. Hussy now completely absent.” 17939 Chatsworth St., Suite 408, Granada Hills, CA 91344
Cisburn, T —I_I\[-::nd[!::?r | & PS1 1 month supply of Prostsafe only $34.95 plus $4.50 S&H|
"Prostsafe has stopped the ) | 0 PS2 2 month supply only $59.95 (Save $9.95) plus $4.50 S&H|
burning after urination. " "This is a litile persanal 5"_& | B P56 6 month supply only $119.95 (Save $89.75) plus $4.50 S&H|
=B CE Ee haw can | say, I am more virile." | cpack enclosed § CA res. add 8.25% & AZ res. add 5.50%
Rachouevilbe, WY ~ Mr. G. Howsrd | VisaMastercard # Exp. date |
"I empiy my bladder and heve Cleviand, OH Mame
a good siream of urine with "..and in the sex department, Addiess I
no sirain " my wife thanks you, ™ l ) ] I
—Me 8], Hymel — Mr. G. Bawin | City State Zip |
Houma, LA or call 1-800-950-3030 Dept. 107 I

Lynwwood, WA |
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Written by the
automotive editors of
Popular Mechanics, this
is the only publication
that contains photos,
prices, specs, options
and features for every |
1995 car and light |
truck sold in America.
Every new car—
domestics, imports,
economy, family and |
sports. Every new

truck—minivans, sport/utilities,

pickups and vans.

PLUS THIS EXCLUSIVE!

Owners Reports On 17 Popular Cars And Trucks
From The People Who Own Them!

ORDER NOW FOR JUST $5.95 BY CALLING 1-800-333-4948
OR BY MAIL FOR $4.95 USING THE COUPON BELOW
(Prices include all shipping, handling and postage.)

Send check or money order for $4.95 to:
Popular Mechanics Buyers Guide

P.0. Box 10577
Des Moines, 1A 50340

PM194

Address

City
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Steel Homes
FOR LASTING VALUE

Qur Steel Framed Homes offer:

+ 9" (R-30) Insulation for BIG Energy Savings

+ Unmatched Protection from High Wind, Fire,
Termites, Heavy Snows and Eorthquakes

» Americon-Mode Steel (over 66% Recycled)

+ 100 Stondard Models or Custom Designs

+ Straight Wolls, Framing that won't Worp, Rot
of Creep, Floors that won’t Creak or Groan

DISTRIBUTORS WAN

[N THE 18-YEAR INDUSIRY LB

+ Homes in 50 States and 26 Countries

+ Simple, Bolt-Together Frome Construction

+ Refundoble Investment » Hands-on Training

+ Distributor Suppori = No Experience Necessary

(all for o FREE Info Pocket with o Seminar
Or order o VIDED for only $9.95!

1-800-TRI-STEEL

1-800-2T4-T833
(EI7) 4F7-0000  hex (BT) A97-1497
¥, Slameors Frwy., Deericn, T8 10005

L e S e

[N Northern

|
!
1 !_ Where the Pros and Handymen Shop

F"urtahle KE‘IBEEI'IE
Heater Helps Keep
Several Rooms Warm
labti-manm ovnmi-diveciional

Pressure Washer
Saves You
Cleaning Time!

1250 PHL 115 Yoh

Ceiling-Maunt
Automatic
Electrlc Heater

i SO0 W
4 BT Mo
#1T NN

sale s1 84“

The Original
Leatherman®

Shipping rodl inchuded.
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SPACE - AGE OPTICS
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POWERFUL SHARPENING SYSTEM FOR SHOP AND HOME
"Inaugural’ edition now released!

o Heavy duty 110 volt AC motor unit with
twe power toke -affs

® Unique AutoSharp module outormatically
and accurotely sharpens chisels and
planes without losing the temper of the blodes.

u Builds info 0 complete sharpening and grinding
syslem with more modules available soon

Coll foll-iree for momne defaly o o plots arder Alloe 3-8 wenki lor
delwery. bl msceni add 4% wales tox

Plosplugs Inc, 780 Yossar Ave, Lokewood, M) 08701

(800) 966 6400 s .

Descrambler

SION

ﬁmﬁmvna‘r icﬁbli

COMMUNICATION

ERMINAL

With Year 2000 Techna.'ﬂg

Replaces Jerold, P!DI‘IEE[«"I'IIj Su |er|t| |E:A=Ianra

illt v Deseramblas
g ':-2-"-I;-='_-" Inlprtans
* THO MHz

* infra-flod "'.l lass Aol

nE's;t:nAanEHs  CONVERTERS

'1-800-950-3145

128

GO ANYWHERE!
max 6 wheel

drive
| Amphibious g
|2 and 4

Down. As low as $115 mo.
Call Toll-Free 1-B00-255-2511

(From anywhere in the ULS. or Canada)
Recreatives Industries, Inc.
60 Depot Street, Buffalo, NY 14206

PEESEEDEDLEESEDLSNDNESR®

i Cable TV Equipment

= Your #1 Source for Descramblars,

Converters & Combinations g
Save $5%

| e

1 :.."".f. Don't Rent

= Cantury ’

I — Call for Freel
2]

= Sciantific Atlanta Catalog! I

= sl micrel f =

Ei 5 oo B05-981-1248

Turbine Paint Sprayer
HVLP-High Volume, Low Pressure

TP-TT pumps out B0cfm @ 4-5psi. Eliminates up
to B0% overspray. Healed sir reduces moushans
Eliminales runs. Has 1gt
cup, gun, norzle, cart, 300
hose, turbine. LS. Mada

_Raquirss no compres-

w307, 1yr, waeTanty
A Wt 4500, Call for
3 Free Catalog. Or
sea PA Mow 02
5599 PPD, UPS LS 45 issus, pg 128
TiP Tools l Sandblasl Equipmant, Dapl PM
5 Ass, F‘ 0. Bax ..%-.J Canfigld, OH £4406 1

'-'.'i"l
o

VISAMC
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CABLE TV

DESCRAMBLERS

Besi Prices in the U.S.A.! We Will Beal Any Price!

itific Atlanta, Panasonic

AJ, Super-Pio

Jerrold | series [Stealth)
5el, Atanta ine. B536/+, B Drop-held (M30)

FAST SHIPMENTS FREE CATALOG

30 DAY MONMEY BACK GUARANTEE

1-800-772-6244 wr seest
U.S. Cable TV, Inc. Dept.: KPM124

4100 M. Powerime Ad Bidg F-4 Pompano Beach FL 33073

Celebrate July 4th & All Events

CARBIDE CANNON

BIG BANG! $119.%

Mlasrunoth Csnnoos shont
with ierriflc BANG! Have
1 bang-isp e 8l specisl
gvimli, Usis povdered
carbide ammo. Hundreds
of shoe for few cemis. All metal conuinsction with larpe,
rugged cust-iron wheels, Machined beass mechanism for cany
loading amd firing. Authentic uro-of -cenrory design, Hand-
some decor when not im use Made in USA o lasi @ Lifetime,
Aviilable in 3 sizes ¥ cannon, $4%.95 postpadd; |7 canmon,
AR5 15" cammon {shorem hewe ) with mpid firing snd
miiomatic lasding. $119.95 postpaid. The lorger the cannon
the hmisder 1be bang! Carbide ammo, about 180 shots, $6.040;
3 pachs for S15.00, Send check. money order ar call. Vica,
MasterCard acetpred by mail or phone. Give cand number &
expimiion, Moneyv-back pearantes. Send for FREE CATALDGE
The Comesivgn Co. D Coepd P P00 Do 405, Berthilehemn, PA 18016

wx Call 1-B00-987-BANG (2264) ++

AMAZING
ELECTRONIC PRODUCTS & DE\"H:ES
Infinity Transmitters+ l

_q-errln":r""E"':,,_-: . |
“ongoing” phone conversations with emeigency cal e |
bresk.in’l STELGRAB - Plans._§10. 0o, Kit Flans e 80

Lang Range FM Voloe and Telephane Transmitters |
5 #XFRVKLTS00 {2 unit combo) .. 534.50 |

Easy to assembla ke

Laser 'ﬂ‘ln-dnw Bounce Listener System
$199.50 |

#v SLLISTT - Plans_... 820,00, KitPlans ...
Blaster/Intimidator 1000
power, §BLSI Plans 81000
Ready io Use.............

00 watts of enas

INFGHMATIDN UNLITED
PO BOX 716 DEPT PM1284 AMHERST, NH 03031
B Orders 800-171-1705 - Ingls 6036734730 Fax 6036725406

Video Spy €amera

See What's Ha nin
When You 'R" yl o
Only
———— This timy h qunmy E.'w video
mﬂmﬁ?‘ I}lin mmmpfma
o ™V or . Easily con-
cealed. Th money
back gual ; wirgless
feature available.
Tunfﬂs:'gnr Call: umm-ﬂﬁ?il
44 N Fredrck ve, § L215 aﬂmgm

VISA or MASTERCARD scoapted
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Train for exciting
career nppnmmltles'

Get on a fast track 1o a new !
career, ICS can frain you at home for
a batter job in any of thess fast-
owing, good-paying lelgs!
0l CAN &ven geta
Speclalired Associats o
Degres al home -
through IGS.

. Eﬁftﬁﬁiﬁnmsnnndln“E:huuls

Degt. APRSBAS, 025 Oak Sirest Scrantun, PA 18515
'Sﬂ'dhae‘-a:tsmmhrhrud'l.n on bow | g2 study al home for
.hwlmm No cotigabion. Check One Bax Only!

IASSOCATE WSPECMLIED ASSOCITE N SPECULED

‘b:r'd' w1 |

Dmmurwrm. [ Cival Engineering Tech i
[ Acoaurting - Eml'l'l‘rrr;*ﬂ :
BM Mgr. L] Electricai Enginesring Tech. |
B : mwrm H
| Computer Eectronics Techanloqy |
[ High Sehool “wmmmw:
EE&DM!W“ & Mapprg gm Progmmming 1
) O afing [ Personal Computer Specaalist |
EM'I'MH’F E?ﬂwhm-vﬁmﬂ 4
[iesel Meckanics (] Ferems & Nutrition I
ST 1
[ G Almair £ Anima Care Specisiist I
Bmh Emmﬁnwwm :
) Chitd Dy Care [ Rarist -
[ Legal Assisant [ Fashinn Merchanding .
O Corguter Assmind ETHEI'H]H: : |
WD'E'EULDI' EWLEE:M
. O Aoplance Regar E
Age |
Apt. # 1
2ip i
i
i
1.800-505-550 ex. 161

anytime—24 hours a
a e On WAL COUPOHN TODAY

m@- bHEAT
ENcOURAGEMERT

Snln'ii'iunrsl

All gentlemen shipwrights and able bodied
modelists who have a mind to provide for
themselves amusement and satisfaction
through the tradittonal craft of ship
modeling, an opportunity now offers to
acquire, through the minimal cost of one
Colonial Dollar (51.00), a catalog of fine and
unique ship model kits, plans, books and
fittings from the renowned company of
Model Expo located in MI Pocone in the

METAL

WORKING BOOKS

MHacover hundreds of unusual, high-quality techni-
cal books that you'll NEVER see in any book store!
Both newly written & reprints of rare ald beols! Your
satisfaction guaranteed! Here are just a lew—

CHARCOAL FOUNDRY

Build a fumace from a five gallon pall that can melt
aluminwm, pot metal and brass using grocery-stare
charcnal. Cast machine parts, ingjola, art ohjects. All

the aecretal
Book 163 CENTER I.Il'l‘lrni

BUTLD A

METAL LATHE
Build a precision 7
medal cutting nthe
without the
need of preei-
sion tools) Cuts
to 1710007, It's

£8.05

Definitely not &

oy Detailed pa-

perback! Best

seller! Deder a
N

oopyt
Baok 177

&8.95

BLACESMITH SHOF & IRON FORGING

From 1908! Complets text an forging of tron with
hammer and anvil. Make bolts, tocls, even steam
engine repairs! Details on all topds and procedures,
Gread illhustrationsa. Order a copryt

Book 4074 67.50

CARE & OPFERATION OF A LATHE
Reprint of the 112 page handbook shipped with every
new Sheldon lathe tn 1942, Heavily Mustrated de-
talled how-to. Applies o all lathes.
Book 21052

HASLUCK'S METALWORKING pa—
Huge hardcover 1907 handbock, / |
Cwver 2000 (lustrations. Build a
lathe, steam engine, clock, bodler, i
telescope, dynamo, gis enging, \\. |
more. Covers repousse, vise work,
biacksmithing. foundry, polishing,
spinning. lathework, much more. 760
el

frages.
Boallet 21265

§7.50

220,85

LOCOMOTIVE
CONSTRUCTION .
Muasslve industrial how-ta
for building an “Amer- o
can” locamolive. Over a
thousand “hlueprints®. ]
Huge hardeover reprint
from 1882, Complete de-

talks in catalog
Beok 21443 844.95
PFLATERS" GUIDEBDOE

Professional electroplaters’ mini-handbook from
IB:HI! :Fm'mu]u tanks, hints, Ups. cic
- s Book 21451 $7.85

and many others...

BIG CATALOG!

Wirite for your copyof Lindsay's
T2 page Metal Working Books
cntalog ard see whal you've
heen missing! Send §1.00 [US
- & Canada) or $4.00 forelgn adr-

| mail. Write todayt

. lidkoy METAL BOOKS
Bm: 538-FMJ, Bradley IL 60915
arder, or my Mastereard /Visa card aumbers
are enclosed in payment. Send free catalog.
D catalog. A dollar s enclosed
I MName I
_—51_ Hp

D&ﬂdmmwmnmﬂ mune_',-l

Send just a copy of your latest jam-packed I

I Address l
129



CABLE TV DESCRAMBLERS

JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, PANASOMNIC

% ONE YEAR WARRANTY ON ALL PRODUCTS IN WRITING !
* Buy 2 save 10% ON SECOND UNIT.

* EASY TO INSTALL INSTRUCTIONS WITH EVERY ORDER.

* FRIENDLY, COURTEOUS SERVICE.

WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A
30-Day No-Risk TriaL PERIOD.

4
EL ml%dmcs

N 7914 W. Dodge Rd. #334
Omaha, NE 68114

FOR A FREE CATALOG OR TO PLACE AN ORDER CALL:

1-800-729-1776

FREE VIDEO

Shows You How BOWFLEX®
Lets You Outperform
Nordicflex’ and Soloflex’.

Compare Before You Buy!

You Will See:
® How workouts with Bowflex can be
faster than Nordieflex and Soloflex.

Why Bowflex’s cable pulley system
can give you better results,

Why Bowflex can offer both aerobic
and strength conditioning.

Why only Bowflex is backed by a
lifetime warranty.

For Your Free Video Call

1-800-BOWFLEX (269—3539)

£ 994 Rl Ine  (Dorwfar® o n regertersd tradezarh of Bowfon. lee
Trmck, Iz

Tadufay® = u reg@uiered [Pademark of Releflon e Narfcfen® s 8 e crademary of Norde

BUY FACTORY DIRECT & 5

OSa

SAVE!

Starting At
Under

$200

UNIVERSAL SHELTERS of AMERICA

30 DAY
Money Back Guarantee

2 YEAR
WARRANTY

= Al weather protection for all types of
wvehicies, materfals, property and mors
5'-|.|p-r-umg. waterprood, ripstop I.'aupml‘

zippered Innkuurt .

. Hmpp-d dk'lcwin]w W
* Enally aszembled

+ Esch shelter custom mades |
to your specificalions |

CALL TOLL FREE 1-800-822-9658
I mn FAX 1-203-756-8898
Ceslerahip inquinies Weicome

Tha Original Home Machine Shop
Designed In USA by Shoptask

L] L] l wemmrw b et
Tagia ! FLy . D LT
3 Aws Powws
Fract dwaristsn
12 Monih
Winrrarsy
e
(0 sro
- 17 Bwing
= %8 WA Tabis

1-800-343-5775 FREE BROCHINE

DEMAND THE BEST
SHOPTASK F 0. BOX 551, MONTESAND, WA 58563
SNCE 11

HE n NIA APPLIANCES

FOR COMFORT!

You can oy hulvnnly
comfor night and day at
work or at play! Send for
FREE illusiraied booklei.
BADOKE APPLIANCE COMPANY
TT7 Bisis Btrestl, Marshall, Mich. 40088

I TY Cable Descrambisrs
and Converisriers
| Open Every Dayl I

with inconsistant
o tEhTm B |

[] UnJAM NOW WITH
Video Decoder[—

|
| = Copy any tapa = 2 Vinar Wasmenty
= AC Plugs Included -auuuu-nauuuml

m onies |
ﬁw =
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CABLE Now you can | | Buida SHOP OF YOUR OWN
DESCRAMBLERS do Someth]ng
\ No 800 about
o alo
Just Ig_ﬂl lﬂ prices. t-hE WEﬂ.thﬂl'
Call the rest Bhtgn, Bl You s 002
Then call us for the day, safeguard your family and
best pﬂca. property by alerting you to focal
conditions that often vary from distant forecasts. | |

threatens frosthite, secure outside belongings
against sudden gusts, protect plants against
weather extremes. Over 20 weather functions:

* Wind Speed EASY DOJIT-YOURSELF CONSTRUCTION

] PACKAGES INCLUDE STEEL, FRAMES,
and Direction SHEETING AND HARDWARE

NO FLORIDA SALES!

305-425-0751 | | Tells you to: Warn loved ones when wind hill ‘

{40 £t cable) =

Our Ramps Won't Let You Down.
= Temperature

STROMNG — 12,000 peurs GVW capacity axceeds sirengih aed b =d (25 ft. cable)
SOV FION WAL RN N MO B o Chill Factor » Value $7,751 Value $12,145

VERSATILE — Seventeen degree incine raises inw-grofie Alarms i_E!ig]E-" HUW 5339?5 Nawssfm

VNS — fvE GOneERES — NEArty Seven inches. lows/times/

& long. 12° wide bo Hew
LABORATORY AND FELD TESTED il e tes » Metric
| ACTUALSIZE 1% K § EI'IEJJE-J'I. - U]J"

T oo tional self-emptying rain gauge « 30-day money back X
edges. wen't Gamage s doipr g - Value $17,250 [| Value $25,143

R o wal ands HOME WEATHER STATION ... Only $179.00 NOW s&,m W$12,894

higs o wall, $tinds on
[

Add a Second Kevheard Tisplay Unit_ Onby $60.00
NEW! Add our PC DATA LOGGER ..... Only $69.00 Other Sizes Available

el in US, add $8.26 shipping & inswrapce. NJ res. add 6% tax - >
For information or to arder with VISAMC: Iii i“m‘m

STABLE — DURABLE —
RUSTPROOF

Patestied polymer support
sysiem ofers excallent
weght distribusion for extra

MaamUSA" TOLLFREE 1-800-USA-PEET (§72.7338)
Or semd thec:ﬂoﬁe?@m ':-1-:?319;1 exp, date to: 1-800-843-82 ?5
iy PEET BROS. COMPANY fi0i-12M Woediand fid RAREHSe
pory 58995 . s aw S e e W, Alienhurst ¥J 07711
&mmf : i i \_ree Brochurs Chur I5th Fear £1901 Pret Bros -:J Made in America

L e - ibie 12 ard g 12

oapsrs 1-§00-283-6188 SresAaTon 19 Saen Cane
FiX CROERS 1.T17-852.8610 e
TMOUIFRES 1800 4308647

TvTe i Al CABLE TV _BLOWOUT
et e Originals
Revolutionary new universal one-piece con- JERROLD® TNT $50.00

Enmpnst.lng Tmlet Systems
NOVAVISION $195.00 JErroLD® TvT $29.95
verter and descrambler. Fully activates all

onob e s o o Pioveeg? PIO-II® s $50.00

Jerrold, Scientific Atlanta, and Ploneer  Sepentiric ATLasta® MB0 $50.00

svstems except baseband N R
Advanced Waterless & Low Water Models Al o drnarisrspsibine o INTERCHANGABLE
\ + Volume Mute + Favorite channel memory
The environmental, sanitary, odor-iree answer for cottapes, « Parentzl control + Ch X4 switch "'EmT'* T-M80-3 $50.00
cahins. homes & industry. Call for fres information + Guantity Orders Only - Al Cther Models Avallatle L e wyC, ATLATY

@sgmcon-- Calfor i of Srmallr Guantives MicroCom INC.  wustercss vea

140-30 Wilows v Scarbrough Onkeric. Camada W1 3R3 ol S e, P 4 oplooind Bt 800-665-2002 AMEX COD

1-800-387-5126 o e e o e

CANADA1-B00-387-5245

FROST-BLANKET"™ WINDSHIELD COVER’
NO HﬂHE SCRAPING — CLEARS SNOW & ICE EASILY!

GOES ON QUICKLY. Just lay FROST-BLANKET on your windshield
That's all you do. Nothing to attach. Na taols

SELF-ADHERING. FROST-BLANKET, a flexible, special rubber
formula, automatically conforms to windshield, steys until
you remove it. No adhesives, no tapes.

SNOW & ICE SLIDE OFF. To remove snow and ice just ift

o FROST-BLAMKET off — and snow and ice with it.

- LONG LASTING, EASY TO STORE. After each use, just shake

CALL FOR FREE CATALOGUE anovw and ice off, rall up, and stare In your trunk

tﬂ‘ﬂa’i ot 1-800-FROSTED (1-800-376-7833) o sonc 5150 e 4 05' S8 10

OO AvE consumer PRODUCTS CORP. + PO. Box 67, Towses, NJ 07082

1 -800-909-4333 *US Pat & 5711438 Canada, Pats. Penc. tCanada S&H, add $8.45 (U5 “ ? NJ residents add B% sales fax
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HIGH VOLTAGE!

LIGHTNING BOLT GENERATORS!

BUILD Monsirous Tesla coils! Terrifying induction
coilil Powerful Wimshurst machines! Mysterious
collections of high voltage books amywhere, Let Tesla
expenimenter's notebooks, Learn
"'—— computer progranms o baild your

eralors. The secrets are here!
math, unusual scientific apparatus,
i bicycles, neon signs, vacuum

Jacobs ladders! Much more!

DISCOVER one of the very best down-to-earth
explain his mysterious inventions 1o you. STUDY
reprnls of rare textbooks and
"-\\:‘! secrets from today's mad scen-
llsh USE their formulas andtheir
uwn devilish laboratory filled
with strange lightning balt gen-
You'll also find detailed how-to
books {lﬁi’héﬁ‘lulq« lasirs, pral:l|ca|
§ ancientradio apparatus, magnets,
§ crystal sets, windpower, eleciric
B forming, rare formulas and reci-

¥ pes and much more,

Save on cable rental fees! g

CABLE TV
DESCRAMBLERS §

WE'LL BEAT &
ANY PRICE @

=

%

%

# JERROLD-TOCOM-ZENITH
& HAMLIN-OAK-PIONEER

2 SCIENTIFIC ATLANTA
ﬂ
#
3
5
1 &
.
B

= 24 HOUR SHIPMENTS!

« 30 DAY MONEY BACK GUARANTEE!

« QUANTITY DISCOUNTS!

MASTER CARD / AMEX / VISA / C.0.D.
Have make and model number of
equipment used In you area ready.

CALL TOLL-FREE

1-800-284-8432
CABLE WAREHOUSE

10017 West Oakdand Parke Blvel, Sune 315, fuemma, FL 33351
NO FLORIDA SALES
Aryona implying (4 af service wil b denied assstance.
; FREE* FEDEX SECOND DAY
SHIPPING DN ALL ORDERS

STRANGE ||
CATALOG! |

SEND $1.00 for your personal copy of Lindsay’s |
Technical Books r11a]ug' Hundreds of p;uaranlcnd
guality books! You'll be amazed! Write for a com-
F?|l.-ll= catalog TODAY! Do it NOW!

M-msnumcnt BI.'IIII(S

Box 538-WN3, Bradley IL EHQIS

D Send a Technical Books Camlog! §1.00 is enclosed!

I Hame — —_ l
I Sqrert I

Eur,.- Staie [l
L]

Ll __ N __§__§ _§ |

Maae\mﬁaﬁyﬁ

30

“Sama charge as our normal UPS ground,
Ofter good wntil 12701 /84,

%%%Hﬁéfﬁéklg

»

WIHTEH CLEARANGE!

—— — -

. AV IJFTIJ 45 b

el
BuyFactory Direct. ) x 36 + 25x 40
Build it yourself! 30« &2 + 40 x180

800-888-4606

[asoLUTELS

Hdﬂl UI[}IED§ £1 E‘ﬂ'_ﬂ
OSSR Vil

_ bonus offer £ Shopeng

mmmh e
B 85371 Loa ;

TALKING WATCHES $11.99 EA. ",

+ PREBS THE TALK BUTTOMN
T HEAR THE TIME

= COCH-A-DOODLE-DOD ALAFKM

= DIGITAL DEEPLAY

« MOURALY TIME
ANHOUNSEMENT OFTIGN

Caifl Pesident sod § 25% Sakes Tas

KA. PRODUCTE

#4351 Sopubvedn Bivdl, Dept 428-pm_ Gulver City, Gl SO0

Satellite-TV gasl3=

Yes! You can own your

own home.

It’s easier than vou think!

al contracior
simpler work
vourself may be enough partcipaton o
provide the equity (dowr |-.-.\'.|'.-:||: VO
need for a morigage
home! Call today!

1-800-343-2884

Ext.1
N
MILE S HOMES

fust bemng vour own gener

and doing some of the

ON YO Y&y OwTh

No down payment on Miles materials
ar money lent for subcontracted work

B 1993 Ml Homes Service Inc

55 Page
'lmguﬂlﬂiflcﬁﬂﬂ Catalog Buyer's Guide

« All Major Brands
Gnlglr.ﬁrﬂunl

I-Iup.’p“hg:
« Easy Installation
« Complete Instruct.
Let Us Help You Seisct

¥our New Ssteliite TV
Entertalinmeant Syaifem

Owver 40,000 Satisfied Customers

3  Converter w/options including:
© volume control

* remote A/B switch

« parental lockout

® infra-red remote

* restores picture-in-picture

* favorite channel memory
 watch 1 chan. record another

S2NOVAPLEX

B818 Bradley Ave., Sun Valley, CA, 91352

miLLennium

. T TR

10-lot price for
dealers only!

800-644-6682 S®==

132

. & -Bﬂﬂ-334-5455
l-rl FIETIAZN Pax 118-TH-WT

SK'I"'#ISIEIH INC®
1020 FRONTIER DRAIVE
FERGUS FALLS, MN 56537

i e e i
Mot @ Howerorolft nc

“Tankiess Gas Hot Water Heater"
— Emiigy « Confinuous Supply
8 Wil

—- of Hof Waole + Compoc
Mouried Deaign « '.HNUW o

Desct-Vent or Comventionnl Flus
g BOOVASE-3TET e dven Bemptur
NIVEOME  Micheahy-Yull Com
1 e Bt Sl 100-A
Sacromenro. Cofforen G587

At Myson _We're always in Hod Water!

CORVAIR

Over 10,000 new, used &
performance parts in our
00 pg. llustrated catalog:
Rushed - #4.00 (in U.S_A.)
CLARK'S CORVAIR PARTS.INC.
Rt 2,Box PS, Shelhurn&, Ma. 01370
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VOICE CHANGER TELEPHONE

SINTEEN DIGITAL VOICE
CHANGING MODES arv built
imta this standard deskiop
telephone. Change vour vaice
from male in fernale, female 1o

ke, adult tochild, child to sdudt

& “gartoon™ voices. Use as

regular voice phone or swilch to

Voice Change Maode (lighted mode indicator ).

Tone/pulse, last number redial, hearing sid compatibie,

FCC registered, UL listed. warranty. Precise & realistic

volee masking Is kdeal security for women & children bome

shome, &% & homehasiness “scroening”™ device, snd discourage

snnoying callers. Momey hack guarantes, SN0 & L]

shipping. DutchGuard, Dept. PMY, P.0O. Box 411687

Kansas City, MD 64141, Send checkaimoney orders or

MCHisa orders call TOLL FREE (B00) B21-515T

STEEL HUST REPAIR PARTS

Rastone your car, van or truck 1o showroom condition
with TABCO parts. Owar 100, 000 domestic and foraign
parts, available for immediate dalivery.

Sand $5 for illustrated, 150-page catalog with instruc-
tions to install TABCO parts. Refundable with ordar,
Shipped 1st Class. Dealer inguiries imvited.

mcn {216) 248-5151

FAX (216) 248-8579

0500 Sodon Industrial Piwy. Depl. P Cleveland. OH 44128

DM1wdhnww-mHuupﬂh-.L¢mrnlni I
BT Wl Rl e you ooninugus B degres bea AWD §
bt wki. 06 i yiurill b e atwrom win sasly i

¥

|
i
g
i
;
i

B
PO, BOX 1112, DESOTO, TEXAS TH138-1112 §

CABLE TV

EGo
Scientific

1-800-826-7623 "o

3584 Kennebec, Eagan, MN 55122
30 DAY TRIAL 1 YA. WARRANTY

VISA MC AMEX DISC

Jerrald®
Zenith
Tocom

Hamline
Pionaer

Dak

BEST PRICES

S321dd 4538

. Steam Models

“FASCMATING WOSKING STEAM MODILS!
| Compien WLIIDL N NENOF i Qver W0 67
i ey B Bares Cars e Semency
e L A Lheeey wrpt H gy
cotore? Calag T Refareaing
RALE » FAATE = EEAVET |

LAAGE CECOUNTE | (T35 177
YESTERYEAR TOYS & BOODKS, I-NI:
gt "Wl S 307 ARsandra By, WY TIF

CABLE TV '
DESCRAMBLERS |

Converters & Accessories

SAVE MONEY! OWN YOUR EQUIPMENT

You now have & chorce to own
your cable equipment to
sccess all premium ard basic
chemels. YWe offer the lowest
| prices on all major brand
| names including Zenith, |
Jerrold, Screntific Atlanta
Tocom, and Ponesr. FREE 30
day trial period and 1 year warrenty. So. ¢ you are tred of
the neng cost of Cable TV
CALL FOR YOUR FREE CATALDG TODAY.
Add-on Cable Company

800/339-8a475
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Your Head
TV Bills!

Don't Lose
over High Cdble

Owning your cable
equipment saves vou
the high cost of monthly
rental charges and gives you
complete control of your TV,

We have the Best in
CONVERTERS

and
DESCRAMBLERS

Everquest * Panasonic * Jerrold * Zenith * Pioneer
Scientific Atlanta * Oak * Eagle * Hamlin * Tocom

1 800 624-1150

r b |
LV | ]
L |
Mathonal Consirser

B75 5. 72nd St. » Omaha, NE 68114

Cable Association ﬂ

r__._.....-._._.......-.

Now It Takes Only 12 Weeks To
Get From “Before” To “After”

Don W. — Age 27 [
Before After® |
Body weight: Body weight:
194 [bs 175 Ibs.
T % Body fat % Bodv fat: |
[ 11.5% 6%
|
Waist: Waist: [
33 inches 31 inches |
Amms Arms:
12.5 inches 15,5 inches
Chest: Chest:
405 inches &4 5 inches Lk ) -
YOU GET RESULTS FAST. YOU GET A FASTER WORKDUT.

Mo vor can see fmpnessive results like Don's in
ofly 12 weeks!™ Research shows that the patented
isokinetic resistance mechanism of a

NordicFlex Gold automatically adjusts to your strength
beviel for a Fast, effective workoul Since vou waste no time
adjusting resistance, your changeover time between

o
3_ NordicFlex Gold® strength trainer works  exercises is faster than with other systems!
vour muscles mone efficiently than : i .
ather, ordinary strength trainers Get a leaner, firmer body in only 12 weeks! Call now for
total- ; ; : your free video and brochure.

30-DAY IN-HOME TRIAL! *Indiwidital msiibs may van

FREE Video and Brochure, CALL 1-800-441-7890 . TR

or write: NordicTrack, Dept, 0K1L4, 104 Peavey Road, Chaska, MN 55318-2355
2 YES. Tt to learn atxod the industry leader. Send me a FREE brochure and VIHS videoiapbe.
Name -3
City Seate __Phone { I

Best of all. a‘r:r_ﬁ'rm NordicTrack,
NORDICFLEX aCHL Compary

1904 Nons Tu.L e A CML G I

Street




CABLE TV.
CONVERTERS

WHY PAY A HIGH
MONTHLY RENTAL FEE?

1
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|
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:
All Jerrold, Oak. Hamlin, Zenith, |!
Scientific Atlanta, Pioneer and all ||
specialized cable squipment awvail- ||
able for shipment within 24 hours. ||
For fast service MC/VISAor C.O.D. |;
telephone orders accepted. 30 Day |i
Guarantae (Quantity Discounts] 8 :
]

)

]

1

)

|

)

)

|

1

]
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|

AM. to 5§ PM. C5T. Monday
through Friday
Send self-addressed stamped en- |
velope (60¢ postage) ftor FREE
CATALOG

DWEST
:!":m 'O

—

Tuper-cay, w0l tomirucimnl
» COITaE ORE PRt - DHEE I yRRaE
» Possmwl 07 G 00 Ses(prsl « Lic#ivis es
Compints G-T Conutraction Plans o1

COnly 824.98 |

i 17 ot I

Fioos nmree sccioeey a = arremmTr|
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VORTECH, (u "F;:.'m A ORDIALINE:

PO Baa 810 » Faltsien, MD 31047 ﬂ: I-410-545-4344 {El
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ACCREDITED DEGREES
MINISTERIAL LICENSE
PROFESSIONAL DIPLOMAS
Psychic = Hypnosis = Counseling = & More!
Rush Mame & Address To:

PULE. » BOX 276265-PM « SACRAMENTD, CA 95827

s 2 - I
l T A NTL Y !

Imummw-dmmmn t cradil e |

ANIGHT 100% Lagal
| FEI, DMV (DUT) I
:I-‘j.lu teo. P.O. Box 15574

I Hills, CA. 90209
- N S . A .

INGEHS ! VocaLs 3‘\’

CABLE DIRECT

30.DAY FREE TRIAL!

100 MONEY BACK GUARANTEE! »

Now you can funa-in to your

favorite cable TV programming

and SAVE 100w—EVEN 510008

an pramium (™

CABLE TV EQUIPMENT 4

Convarters = Descramiblars » Filters

MODERN ELECTRONICS

1-800-906-6664

2125 5. 156th CIRCLE = DMAHA. NE 6E130
134

NU-TEK
et

CABLE TV
CORMNWVERTERS
& DESCRAMBLERS

1-800-228-7404
) Sl e

855

The Oniy Remote You Wil Eves
Guaronieed To Work On Any infraned Product
Reploces Any 8 Bemales

= Waoarice on ALL TWVs

o d Source Inpuls

= 18T Channel Copalility
= Video Command Cenfer
= Remolte Conftrol

HomEeBUILT HELICD FTER [

CABLE TV
MULTI-MEDIA

EQUIPMENT
» UESCRAMBLERS/CONVERTERS |

s BULLET PROTECTORS & IMMUNIZERS 5
* DNGITAL ON-HOLD ANNOUNCERS
s LATER PENS B VOICE-MalL SYSTEMS

1-800-833-2915 |

Bt WheRE Twk DeacEws BUY - GUARANTEED'
Buv 2 'n." 5'“' G A SECOND UNIT
FRIENDLY, COURTEOUS SERVICE

Plagis Pl MODEL wled i your o Ilcﬂihﬂh CRIENg

1 aun 535.1 3‘3 Concopte Ine

FD Bax 4IH|.'I rPu
L]

Tirawr= Top Brands Avallable R —
wortart SATISFACTION GUARANTEED! o

™ 1-800-775-0444 "™

¥hy Pay High Rental }
Illpu-uﬂrubul madEls mdnuw»—

dmnn- mmu:,- arantsa. Low Prices
within 24 hours lor fren calnlog

m“‘l: COD. Lt our saparistcs work ko
you,
1-800-243-3967

- SRS B v an

PLAZAC SALES INC.

Cable TV Converiers Plus Panasonic, Scientific
ermold, Ploneer and more. Prolessional
el Prices. Omne Year ‘l"ﬁmnrp S-hlp

O D An one |rr!|p|5-1 thefit of service will be

declined s Sarry, no § t'h"Tt!!-t}'.l.‘lltl. Dealers

Wamed. by A FAC SALES INC
1-800-A-WIRE-d-U (1-800-294-7348)

R LT LT .

HYDRO
Mﬂﬂhlﬂ'l‘ RAC. i

Bug and Phone Tap Detectoes + Shobgun Mics » Bicro Recardan
Vehicle Tracking » Locksmitkang » AND MORE!

FOR CATALOG SEND Sem To.. SIEY DLTLETY
P0. Box 337, Butsio, HY 1428 [T15) §31-3478

e e HEucaPTER ey sl i |

Fi'al. Do

7 Oy - -4 RUTTH
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Don't have unprotected

@ DIVORCE!

Get pxtensive belp. Save 555
1 © Locallewyers & refemals, newsialter
MEN'S DEFENSE ASSDCLATION

17854 Lyons Forest Lake, MN 55025

221 becks beings i _ <<

Concreic Dome Hil Ilasnn}ﬁ_ll&_fm_l-lll

-

e

FLUSH UP TOILEI'_;?«?’

To Above Floor Drain W
Install It Yourself - * S
Mo Digging Up Hm‘nﬂm i {

Write McPherson, Inc., Dept. 16 j

Box 15133, Tampa, Florida 33684

CABLE TV
DESCRAMBLERS

={88 = =t=

e

FREE CATALOG
GUARANTEED BEST PRICES - IMMEDIATE SHIPPING

Trir | B 606, Dept. P - Dalevile, VI 24083 + 1.800-8%-PLANS

ADVERTISEMENT

WORTH \\/RITING FOR

20 CUB CADET SERIES 2000 TRACTORS

Full-color guide to America's only complete line of shaft
drive lawn tractors. Seven models, 12.5 to 18 HP available
with either six speed AuvioGear™ or AutoHydro™ frans-
missions. This brochure not only details the unique Gub
Cadet construction, operations and attachments, it also
provides compéete technical specifications, Free Brochure

921 FOR THE LIFE OF YOUR ENGINE

Free WIX Filters’ brochure for passenger car and light
truck fitters. Contains informaticn on WIX oil. air, fuel, and
transmission filkers, including fitter wraps, our magnetic
in-fima transmission fitter and od filters for imported cars.
Free Brochure

927 1995 POLARIS MAGNUM ATV's

Introducing the 1995 Polaris Magnum dx4 gnd 2xd—
both hawe the largest four-siroke engines in the industry.
A full 425cc’s of liguid cooled four stroke power. Polaris
now has the most powerful four stroke around, with its
four valve head and a sophisticated 34mm CV carburetor,
The enging is unique with its dry sump lubncation which
provides easier cold starting and increased parformance,
Wnite for more informaton on Polars 2l terrain vehicles,

923 RUBBERMAID

Fubbermaid Commercial Products offers a 6-page, 4-col-
or, full-ine products brochure featwring complete infor-
mation on transport, storage, ieeding/watering products
for home, business or farm use. Free Brochure

24 NEW! AUTOMATIC BATTERY

MAMAGEMENT SYSTEM

Automatic and “hands off* operation describes ‘Wells Ma-
rine Techonlogy's line of automatic battery systerns. These
uriits will raplace manual batiery selector switches when-
ever more than one batiery is needed. Patented sensing
systam puls battery in parallel whenewer angine is running
and automatically isofates each battery when engine is
shut down. Perfect for boats, RVs, Commarical Vehicles
40 to 400 plus AMPS. Emergency start feature inclieded.
Frea Brochure

925 KEEP YOUR HOME ENERGY EFFICIENT

It you're thinking about remodeding or adding a room in
your home, & free brochure called “Mesd More Space”
ofiers tips on insulating and heldpang to keap vour new liv-
ing space energy eMicsart. From Cartainteed Corporation
Fres Brochure

926 ZIPPO LIGHTER COLLECTORS GUIDE

Zippo windproof lighters enjoy a widespread and enviable
reputation as waluable colectibles. The Zippo Lighter Col-
lactors Guide is a 28 page historical reference guide to
Zippo collectible lighters since 1932 It contains illustra-
fions and descriptions of popular lighters and lighter
sames and explains the date code found on the bottom of
every Tippo lighter. Free Booklet

POPULAR MECHANICS * DECEMBER 1994

| 927 LITEMATE - THE ORIGINAL

VEHICLE-TO-TRAILER WIRING SYSTEM

The Liternate Advantape makes mstaflation of vehicie-to-
traller wiring weather-tight, pbug in simple and profession-
al with no cutting of wires! All connectors are Made-in-the
U.5.A Free Brochure

928 SCIENCE RESOURCE CATALDG

Edmund Scientific's 120 page catalog containg over 4,000
products fior the budding scientist, student and educator -
Teaturing microscopes, telescopes, weather instruments,
fiber oplics, solar equipment, magnifiars, high-tech sci-
ience toys, plus many items designed for science fair pro-
jects. Free Catalog

929 THE WOODWORKER'S STORE CATALOG

New! The Woodworker's Store 1994/95 catalog with hun-
dreds of new Hems features 112 full codor pages of
domestic and exolic hardwoods, vensers, wood parts,
specialty hardware, kitchen accessonies, finishing sup-
plies, tools, books, and plans..... Many exclusive items and
hard to find specialties. Orders shipped in 24 to 48 howrs
Toll tree ordering. Over 40 years in business! Satisfaction
guaranteed, Catalog 52.00

930 INFORMATION FOR THE DIVORGED
DIVORCE: Attorney and local group referrals, terature on
finances, law citations, top writers, commen sense on all

| pender issues. Membership information from national

organization, $2 00

931 TRIMAX

TRIMAX Inc. offers the most advanced in-home fitness
equipment for fotal body conditioning available on ihe
market today, Utilizing bi-directional hydraubc cylinders
which provide isokinetic resistance. TRIMAX delevers an

Popular Mechanics 12/94
Bax 1718, Sandusky, Ohio 44871-1718

[Pimase see that | receive the items chacked beiow

exraprdinary muscular and cardiovascular workout,
Achieve and maintain your personal fitness goals quickdy,
safely and dependably in the comifort of your home. FREE
ideo and Brochure

932 FREE STUFF FROM UNCLE SAM

Get your copy of this valuable book. Every yaar our gov-
arnment hands cutl bilions of dollars worth of free stuff,
loans, subsidies, scholarships, grants, etc. This 64 page
book tells you exactly where to write or call io get yaur
share. It also tells you where fo buy government surplus
ems (such as cars, boals, cameras, eic.) for “peanuts.”
$3.00

933 NEED TOD GET A SPECIAL GIFT

TO A SPECIAL PERSOM, FAST?

Radioshack Gift Express™ is the easy way to shog for and
send electronic gifts. Choose from thousands of items in
the Radio Shack catalog. Then, Radio Shack Gift Express
service will wrap, pack, enclose a card and send your pur-
chase amywhare in the LS. - all for a nominal charge, You
ean evan call toll-free and order by phone, For Radio Shack
Gift Express or the kocation of stores near you, call 1-800-
THE-SHACK™

934 "DUTDOOR LIVING... INDDDRS"

- PLANNING AND DESIGN GUIDE

Let this brand-néw 32 page color catahog inspire you with
ideas for your home. A complete guide to Amesica’s most
popular sunrooms, solarums, patio rooms and patio
doors. Plus, additional G-page brochure, “Alfordable Out-
door Living Space from Four Seasons™, featuring the full
range of our patio room products. FOUR SEASONS SUN-
ROOMS. Free. Call 1-B00-FOUR SEASONS (1-800-368-
T732). Free Catalog

[Plezse send check or money arder made out 1o POPULAR MECHANICS. No stamps, please)
Migle. Popular Mechanics procestes your requests for the above information and forwards thete mquiries bs tse organization
mking e oMar. Exch company makls B material dirsctly, Yeur arder will be on its way to you within 80 days.

r
[

i

[ ]
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i i
: 1
1 820 24 ] 28 [0 932 $3.00 Total money for priced items § :
o8 e 0208200 (09 |
1 D22 926 Ceans2.00 79 Service Charge §____1.90 [
: e oer O 'I.
i Total money encliosed § i
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CLASSIFIED

DVER

—\VIEN

Dorothy Nolan, Classified Manager

Rates: $12.60 per word. 10 word minimum.

Bold Face Type—3$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
MasterCard, American Express or Visa accounts, please ba sure to include mumber and expiration date. Send order and remittance
payable to: Popular Mechanics, Classified Advertising, 224 Wast 57th Street, New York, NY 10019. Be sure to indicate classification under
which advertisement is to appear. For additional advertising information call 1-212-648-3167 or FAX: 1-212-977-5415/1-212-586-5562.

Advertisers using a P.0. Box number must furnish completa 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.

YES!!

We can take your order over the phone. For speedy placement of your advertisement
contact Dorothy at 1-212-848-3167. Please have credit card information handy. Thank you.

PUBLISHER'S MART
BEOOKS &E PUBLICATIONS

CAJUN CRAFTSDELICACIES DSRECTORY. Contact cre-
ators personally §585: Derectlink, Box 4TA. Cecila,
Loussdana TO521

MATH aid. Mew booklal: "Ways To Make College Mathe-
malics Easier”, Greal For all Studenis! 5250 Paims
Publishing, P.O. Box 12812, Sania Barbara, CA 83107

“AMARCHIST COONBOOK™ Available agan! $25. deliv-
ered. Barricade Books. Box 1401-X, Secaucus. M 07006

“SHARPENERS REPORT™ Monihly Newsletier. Valuable
Tips—Sources—Buy Sell Used Equipment Free Brochure
Skog Company, Dept. PM1Z, P.O Box 22187, Minneapolis.
MM 55422

CATALOGE

DEETINCTIVE GIFTS for Every Family Membar. Shop By
Mail, Enjoy The Convenience. Catslog 5500 Refundabibe.
Impex Darect, 9020 Marcel Galinas, Depl. C1612, Montreal,
Cuebes, I:‘.wdl H1E 6VB

E WOODED TOYS] Whirligigs! Door Harps! Dol
rouses Banks! Music Bowes! Dogens of fun Wooden toys
from eaty o use plans. parts and Wiks All Skill Lewls!
Catalog $1.00. Cherry Tree Toys. Box 368-310. Balmond, OH
43718 Phane Froe. [BO0) 848-4353 Ext. 310

CANVAS BAGS AND APROMNS, SASE Fof Fres Info
CANVAS UNNVERSITY, 10734 Jeflerson Suibe 216-PM,
Culver City, CaA 90230

KIT CARS

@4 MPG On My Car With 520 In Supplies’ Free Details.
Send BASE. MIFI, Box 1485M, Seneca. 5C 29678

ELECTRIC VEHMLES

1-800-KAYLOR-K. COMPOMENTS, PUBLICATIONS, IN-
STRUCTIONS, VIDEQS. (KITBOOK 5Zi98) KAYLORNIT.
POB1550FM, BOULDER CREEK, CALIFORMIA S5006-1550

ALTO SUPPLIES & EQLAPMENT

OC INVERTERS 1IVDC15VAL Ideal for Mobile Service
Businesses 125-1200W. 1-B00-742-5148

ALTERNATOR Generalor Rebuilding Book. Dwetails: HY
Technologhes, T505 Barkentine, Las Vegas, NV BN28

FREE BOOKLETS: Life. Death, Soul, Resurrection, Poliu-
tpn  Crimis, Hell, Judgmant Day, Restiution, Bible
Swuandard{PM], P.O. Box 67, Chester Springs, PA 15425,

HOW 1o buy & good used car book. Defails send SASE
P.0. Box 172, Lemon Grove, CA 01048

RENEGADES Sourcebook OFf Forbiddan Devices/Knowl-
edge. Winla: #385-X12, Penfield, WY 14528-0065

ENLIGHTENING!! EMPOWERING || SELF-IMPROVEMENT
BOOKS. FINANCIAL SUCCESS. GREATER EMJOYMENT.
FREE CATALDG. STARLIGHT, P.O. BOX 588, HURLEY, VA
24630,

KIT CAR BUYERS GUIDE ON VIDED, Twenty manufactur-
on featured §18.85. Call (804) T43-2118 Ext. 25

CHRISTMAS COLLECTYON Holidoy Decorations. TG
Conlon, B2 Wall 5t., Suite 1105, New York, NY 10005

LETTER FROM SANTA. £3 With Child's Marme, Acdress.
By Doc. 15th. Kincp, Box 2058, Chester, SC 29708,

HEADLIGHT MINDER, Haadlights automafically on & off
wilh wipers. Easy installation. §15. Hayoen, Box 4123, North
Myrite Beach_ 5.C. 208074123

THE Origined "Siim Jim" Car Door Opener Tool Only
£19.95. Danton, 2815A Longmire, College Station. Texas
TTES

BICYCLES, SUPPLIES

PERSOMALITED PEMS. Set of 12 anly $£3.65 (plus §1.95
per sat shipping & handiing). Sensational stocking stuffer!
Mational Pen, Depl. PM1, San Diego, CA 82181

MEN Gmat Gift iden “The Busy Woman's Guide To The
Stock Markel ; Wrelten by A Woman For Women., Serd 38 35
includes PH To: The Busy Woman PO Box 250043
ABanta GA 30325

PERFECT GIFTS] Jones Complete BarGuide, $1895
Stan Jones Cooking With Spirita. §14.95 Publisher Pays
Delivery’ Jones, Box 7318, Nogales, AZ B5628-TI18

THE FUMERAL ALTERMATIVE—What Is Tha Funaral
Alernative? Send §5.00 For information. TFA, 2148 Sadier
Road Ste 2115, Amelia island, Florida 32034

WARMAN'S ANTIQUE GUIDE 1000 Pholographs, 50,000
tema, Most Complete Price Guide Published §15.05
Fairfield Gifts, 43 Wyndover La , Stamlosd, CT D6S02

DRCP SHIF MAILORDER - EASY PROFITS. Starfight. PO8
588, Hurley, VA 24620

BURGLARS BEWARE! Protective alarms. For home and
away. Free brochure KLM, 3612 Rosewood Avenue, Depl
M1207, Los Angeles, CA S0066-3030

HOME INSPECTION, Ensy to rasd manual guides you
through a house Learn what the professsonals know. §6.85.
Mewhall Publishing, Dept. 1110, 4230 N. Oakiand, Suite 204,
Shomwood, W1 53211

WELDING - Cartified Instructon Reports: How To Become
A Cartified Walder, How To Repair Cas? Iron, many others.
Write for free ISt Marshall, 29430 Mabel Streel. Milbury,
Ohig 43447

COMPUTERS IN PLAIN ENGLISH, take the mystery out of
buyeng a PC_ A concise 78 page booklet of valuable infarma-
fion. £4.00. Mext Step, P.O. Box 8041, Camillus. N.Y. 13031~
GO

5225 DAILY “CHROME PLATING™ Auto Pers, Molomcy-
cles, inexpensive, easy. (Free) miormatian. Chrome Finish,
Box 5748, Detona. FL 32728

CLASSIC CAR VIDEDOS! Catalog 51 00 (deductible). Route
66 Videos, P.O. Box B461, Albuguergque, NM B7138-8461

GO Vehickes from $100. Fords, Mear-
cedes Corvettes. Chevys. Surplus. Buyers Guide. (1) 805
962-8000 Ext. 5-20024
“VAPOR CARBURE TOR TRIPLES MPG. Free imlormaticn
HEA AZEISP B-mrlﬂ Grean, MO B3334-9350

DRLMG RAID SEITURES: Buy Dir Cheap! Cars, Truchs,
Boats, Computern. Seizures, Box 51488-AT, Ontarko, CA
917E

$250 DAILY ELECTROPLATING Detasts Commismications

ineering, 75 Boulevard M, Hudson Falls, NY 12833
used car inspection guide OYER 200 MONEY SAY-
ING TIPS 53. Bluetrea. 1010 Somersat Drive, Johnson City,
TH 37604

$250 DAILY REBUILDING Ansrmators Siarers. Detais
Mechanical Enginearing. 76 Bowlevard ¥, Hudson Falls, NY
12839

BICYCLE SAFETY LIGHTING SYSTEM High Intonsity
Bicycla Halogen Headlight! “Much Brighter Than Ordinary™
Modem Asmdynamic Design Sabisfaction Guaranissd,
$24.85 Postpaid. Ashland Bicycls Center, 2126 Winchesber
Ave., Ashland. KY 41101

GO-KARTS, MOTORCYCLES, &
MOTORSCOOTERS

GO KARATS, Minibikes & ATV s, Assembled, Kite. Pars,
Enginea. Discownt Prices. Large Salection 88 Page Catalog
£3.00. 216-357-5560. Kart World, Dept. C, 1468 Mentor Ave,,
Painesvilla, Ohio 44077

CONVERTING BUSES TO
MOTOR HOMES

FAEE INFORMATION - Bill Lowman, 308M Amverbay,

Tampa. FL 33819, B13-821-5208,

AWIATION, HANG GLIDING

BULDWLY Your own BACKPACK POWERED PARA-
CHUTE for fun'profit. Takes off from level grownd unassiss-
od. Sate, Simple, Inexpensive. Detailed book with sources
Mow only §19.95 EASYUP, B17-M Anderson, Talent, OR
BTRA0

TFUEL ATOMIZER 2000, Farmous, small and doubing gas
mileage for many. Save gas and asrn money. Costs less than
15000, Guaraniesd Free Information. B00-647-1771 3dhr
recorded message. Wyoming instruments - A Name To Ba
Trusbed,

TWERICLES Unoer 52001 Cars Auctioned By DEA, FBI
Mationwide. Trucks, Boats, Molorhomes. Computers, And
More! Call Toll Free! 1 (8007 436-5867 EXT. A-1522

TIRES more for your money send 53,05 and SASE 10 FO
Enterprizes, Box 408, Mosier, OR 87040

FREE slectroplating catalog. Books, Kila University
Pubna., Box 1071, Provo, UT 84603, !W‘} ATT-536T

WORLDS BEST CAR POLISH! Darzling ahina. Lltimate
paind proteciion. Free brochwre KLM, 3612 Aosewood
Awenue, Depl. M1202, Los Angeles, CA B0066-3030.

HOMEBUILT AIRCRAFT - ILLUSTRATED SOURCEBCOK:
MNew Second Edifion. 300+ pages. Phaotes, Drawings, Specs
for Every type aircrafl plus hardware, accessories, eoic
S20.00 plus B4.50 SH (US) o Asrocrafier, 940 Adams
#G(9) Benicia, CA 9510

MRBOATS. Hovercrall Supplies. Plans. Propallers, En-
gines. Calalog $500 Arowprop, Box 810M, Meeker,
Oklahoma 74855

SPOATPLAN Rescurce Guida! The ulimate “How-To™
consumern guide to over 500 spon sircrall kits, svaluated and
writhen by USAwiator magaring test-pilots. Over 500 pages
with |lustration’phobos covering kits, supplies and services,
$30.85 1-800-358-TTE7 (Visa™C Only). USAvistor, POB
131, Winter Haven, FL 33883-0131




HOVERCRAFT

CABLE TV EQLEPMENT

HOVERCRAFT Parts. Catalog $5.00 GPL, 1220 Tangeic
#4813, Dalray, FL 334441258

BlX-PASSENGER HOVERCRAFT KIT, Fiberglass Hull,
Brochure £3.00. A.hﬂi'dtﬂhl'puﬂlluﬂ 4112 Victoria Bivd.,
Hampton, VA 3685

HOVERCRAAFT Plans, Kits. Information $8.00 (Ratund.
abls). SevToc, Box B46, Manros, WA 88272
CB'S, RADIO & HAM EQLAPMENT

SECRET Scanner Frequencies' Federal Agancses, Survail:
tance, Police, More! Fres Catalog! GRS, Box 56, Commack,
WY 11725

CABLE Test Chipa. Puls cable box irto full service mode!
£29.85 to §50.95. 1-B00-452-7080, (310) B02-0841.

REVOLUTIONARY Techadloegy: Univessal Box Works On
Jarrola-Picresr Systems, 1-800-678-5340.

CABLE TV CONVERTERSDESCRAMBLERS. 7 yea
warmanties on Jerrold, Zenith, Tocom, Scientific Allanta. We
sarvice most converars. back guaraniss. NATIOMAL
CABLE SERVICES (219) 8354128,

CABLE TV DESCRAMBLERS NOBODY BEATS OUR
PRICE! Cuantity Discounts 24 Hour Shipping - All Brands
Call ¥.CL 1-800-877-0321

POLICE-FIRE SCANMERS. CB's. MARINE IWAY. AN-
TENMAS. HPR, BOX 19224PM, DENVER, CO B021R

8 MODIFICATIONS! Frequences, alidars. FM, amplif-
ore. books, kits, high-parformance acoessories
mnmmmm Phoenix. AZ B5046

21 BAND SHORTWAVE WORLD RECEIVER Black - 180z -
Cim: 74,57 1,5 $28.95 + $6.00. 31 Maney Back Guaran-
toe! Checks, MO, Credit Cands. Flying Dragon Comp., Box
18017, Knoxville, TH 37528

MIGHT VISION EQUIPMENT Yau Can afford. Cafl Right
How For Free Catalog HITEK (B00) 54-NIGHT

BUGGED? PHOMETAPPED? Free Catalog Counter-Sur-
weillance sgquipmen telés you Fast! 1-800-T12-5000

BURVEILLANCECCOUNTERSPY, PROTECTION! Guar-
anteed Lowest Prices! Catalog's $5.00. Prolector, Box
S20294-M, Sall Lake City, UT B4152 [801) 457-3823.

SURVEILLANCE - COUNTERSURVEILLANCE - WE
HAVE EVERYTHING! Catalogs 3500, PER, Box (000540,
Morcrogs, A 30093

DES: File Security Software. ASE, FP.O.
Plentywood, MT 53254

FREE CATALDG. |[BM Compalible Sharewans, CIL Box
18477, Raytown, MO B4133. (B16) 4T8-6185,

FREE CATALDG-OMN-DISIC (BM Compatible ShareWare,
ASP Approwed Vendor. Busier Software 1-800-588-7238

WARNING! Don't buy & PO or MAG for yoursell or your
child until you've resd this! FREE! Write: Tsunami, 216 F
Suste 153C, Dawis, CA 85616, [916) T57-TBGT.

BOOMERANGS ... HIGH-TECH DESIGNS! Incradible
Returns Amazing Fun. FREE CATALOGS. Boomaranghan,
18081 M 3rd. Monroe, LA T1201-4222

FREE CATALDG-ON-DISKIN! IBM-compatible shamware
FuUM Technologies 1-800-T56-8810

SAVE MORTGAGE 333 Windows program analypes acosl-
@dated payments, audits ARME 515, Bliles, 2070 JeMrey-Lon,
Finksburg, MD 21048

PRINT THOUSANDS OF “PERSOMALITED' LETTERS W/
MAILING LABELS EACH DAY using mny IBM PCiGhona!
Diskatie of simpie proven software & clear practical nstruc-
tions. Contact: BOB. Dept. M. Box 80, Carle Place, NY 11514

SNES/GENESIS, cartridge backup systerms, security lools.
mare, Free information. YCRX Video, P.O. Box 151011,
Lufkin, TX 7635

Box 04,

SATELUITE - TV

FREE Catalog - Lowest prices world wida, SKYVISION,
1022 Frontier, Fargus Falls, MN S8537. 1-800-334-5458

BUPER LOW PRICEE. FREE U.SINTERMATIOMAL
CATALOG. SATMAN BOO-4T2-B626.

FREE DETAILS! Satellite systems, upgrades, prograsm-
ming. ORBITEK, Box 264-M12, Bohemia, New York 11716-
0264, 1-B00-B59-4T20. 1-515-585-1292

LEARM How VIDEOQCYPHER-I cwnars gat sound withsu
codes. §19.95 Massinian, Box 3820 Aso Linda, CA 85673,

FREE Cainlog - Mobody Beats Our Prices! Saellie
Express 1-B00-552-3666

TV, VIDEOS & VIDEO EQLEPMENT
HOTICE: USE OF CERTAMN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

WHOLESALE! immediste dalivery from giani stock! GOD
oerdars only. No California sales. 1-800-885-1748,

KMNIVES, CUTLERY, ETC.

EMIVES - SWORDS - HINJA ITEM Colae Catalag Blg
Savings. Sand $5.00. 1084 Monet #28, Balon Rougs, LA
o0

GUNS, DECOYS, HUNTING

BUYING A GUN? Call us first. Save money Save your life.
1-800-146-7294. §1.98 min 18+

ENGINES - Briggs, Kohler, Others - HUGE DISCOUNTS|
Catalog $2. Engine Mart, 2642 Mewfound, Marrit] ksland, FL
z3s2

{CABLE TV} De-scrambling Turn-0n Chips| (Videos), Easy
To install in Your Converter! MEW, Mo Soldiring injector
Kita i Shoth Mow Al dajor Brands. Money Back Guarantise
Call The Professionats (1-BD0-B00-B502), TAZ Elpctionica.

CABLESATELLITE DESCRAMBLERS for all mystams
guaraniead! Send SASE for  information.
Elactronica, PO Box 481 Cooper Station, Mew York, NY
10276

“CABLE T.V. CONVERTERS" Jerrald®, Jenin, Floneer,
Oak, Scientific Atlanta, And Many More. 12 Yeans Experl-
enca gives Us The ADVANTAGE. VISAMC, AMEX, COD.
Advantage Electronics.  Inc. 1-B00-952-3916, 1128
Riverwood Dr., Bunswille, MN 55337

CABLE Test Aids, Cubes, AFT1's and Traps. Jarrold,
Pionear, Ssgma Boxes. 1-B00-671-1110.

“BULLET" BUSTER. Emctronically shield your cable box
51955 + §3 BAH, VISAMC, Electroman, |S04) 482-3017

DESCRAMBLE CABLE, add simpl circuif o Radio Shack
AF modulator, instructions $10.00, TELDOM, Box B32-M12.
Brusly, LA 70719

CABLE TV CONVERTERS, DESCAAMBLERS. Scieniific
Allanits, Zenith, Jerrold, Ploneer, Oak, Replacemant For
Mosi Models. Quality, Price B Service VisaMC - dealer
inquiries invited EAGLE Electronics, Inc. 1-800-258-1187,
1301 Raithead Bhvd., Naples, FL 33663

CABLE TV CONVERTERS & ACCESS0RIES Wholesalors
Welcome! X Day Monoyback Guamantes! Free Catalog!
PERFORAMANCE ELECTRONICE, INC. 1-B00-81516512

SECRET CABLE DESCRAMBLERS! Buiid your own De-
scrambier for LESS than $12.00 in SEVEN EASY STEPS!
RADIO SHACK Parts List and FREE Descramtiling Methods
that COST NOTHING To Try, incleded. Send S10.00 to
INFORMATION FACTORY, PO Box 6658, Seabrook. Texss
586, For C.00. s %-T13-89022-3512 Any Tima!

CAMPERS & TRAILERS—NITS, PLANS
TILT W3ED" AOTATION Snowmoblle, 4Whesler, and
Trailor Plans. Sand §15.85: MW Consulting. P.O. Box 2834,
Rocksprings, WY B2802
172 TRAILER PLANS Molorcycls, Lality Cas, Construc-
tion—5trong, Streamiined, Easily Budit. Catabog $4.00. {Ae-

fundabie). Tag-Along, Box 15107, Salem, OR 67309
BUILD ﬁi a‘ﬁ CAMPER - Travel Trallar - Fifin

Whealar - Molarhome - Pickup Cover. Plans - Patterns - Kits -

TOOLBOX, Award-Winning. Eficient. Call Tech-Pack
1-800-295-8282 For Free Brochure
BOLTS, SCREWS, WHOLESALE, DIRECT.

TOOLS,
Guaranteed. Catalog §2.00 (Retundable). Camalot, Depl. 44,
Box 65, Bristol, Wisconsin 53104

MACHINERY, TOOLS & SUPPLIES

LATHES Miliing Machines, Machina Shop Supplies. Fres
Catalog. Biue Ridge, Box 536-V, Hurncane, W\ 25526-0536
(304} 562-3538.

HOBEYISTS Improve your LATHE with the ultimate tool-
mmﬁm. KAF, Box TE3C, S1. Josaph, M| 40085, 616-420-

NEW Carsiog-HUNDREDS of plans-FREE tap drill chart -
Steal - Brass - Aluminum -Shop Supplies. Computar Cantral
your machines. Sand $2.00 - CEl, RA#1, Box 1683 PM,
Cameron, IL 61423

FOUNDRY SETS Supplies, Brochurs $1.00. Pyramsd
Products, 85357 Amencan Canal Rd., MNiland, CA 8225T.
(E15) 2544265,

LATHES - INDUSTRIAL'HOBEY FROM $390.00, MET-

4 METAL Curiing Latha §120.15. Taig, 12410 Nightingals,
Chandler, AZ B5248

STAINLESS High Pressure Stesn Cleaners. To 4000psi
Factory Direct. 1-800-324-2822

LUMBERJACK chain saw sawmills - power-lesd Bro-
chure §2.00 Brown Engineering. Box 40, West Point, CA
QR85

SSAVES & ELECTROMIC DNGITAL CALIPER

MAKES GREAT GIFT, ONLY 55095 [MSPLAYS SAE &
METRIC. Accurate to 00' or Dimm, Hardaned Stainess
Simed, Auto Onili, Zero Bution, MMM&M
Depth & Step. Includes battery & case,
To: Shawm Products Co. ing., PO, Box T227, I"I-Ighl‘n-n'rm
ST2RA-TIZT  include 8500 Shipping & Handlkng NC
residents « B% Sokes Tax Mastercard, Visa Drdors, 500-672-
1596, COO's ok + 54,50

POWER Plannar Cut Utllity Bifts 50%. International Trade,
155, 162nd Sireat, Brome NY 10452

Catalog §1. Glen-L, 5152 Rosacrans, Box 1B0ARAVE,
Balifiowar, CA 90706 SOLAR & ALTERNATE ENERGY
OUTBOARDS, HNEW| BUILD AMATING LIQUID PESTOMN ENGIME from
BOATS, KITS TRALERS, & pipe finings. Easy plans, Fres information. ABCO, Box 308-

e e ———— e |

BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG-
EST SELECTION - 670 - Powerbogls - Sallboals - Trima-
rans - Dinghies - Houseboals - Hydroplanes - Tunnelhulls -

Duckboats - Canoes/Sirippers - Kayaka - Dories - DESCOVER |

ni dryrot epooy boatbuilding - HUGE ILLUSTRATED CATA-
LOG §300 (Akrmail $5.00). Book "“Amateur Bostbuliding™,
$6.00 Free EpoxyFiberglasaSupplies Catalog -
CLARKCRAFT, 16-6 Agualana, Tonawanda, NY 14150

MERCURY - FORCE - EVINRUDE — NEW 1803 Bargains

Al Sires £2 00 handling . . Scofl McCulloch parts . .
Elactra Marine. §10 Memck FAoad, Lynbrook, Mew York
11563, INFLATABLES.

BOAT PLANS - PATTERNS-KITS-Direct from designars.
Asgistance Available 7755, Over 240; Cances - Kayaks -
Hydroplarnes - FUNboats - Powerboals - Seilboats. Quick!
simpie Stitchanghue. Save! 166-page DESIGN BOOK - $4.00
[Sent Airmail) includes Free “Boatbuilding Supplies” cata-
log. "Epoxy Manual”™ 52 GLEN-L, 5152 Rosacrana, Box
1804PMA. Baltfiower, CA BOT06. 310:630-8158

SWIMMING POOL, SPA &
POND EQLWPMENT

SAVE BIG ON UTILITY BILLS!
THERMAL Dome Replscement Spa Covers 1-800-433.
353

HOW-TO VIDEDS. All your infenests, huge selection. NOT
AVAILABLE IN STORES. Big Cataiog 51. Spur, Box 871-F,
Colorado Springs, CO 80801

HARD Te Find Traineng Videos 138 Pp. Catalog 51285
Owdar Mow With Our Chechs By Phone. B00-888-4330,

8' CANYAS TEPEE — Easy no-sew kot 515500, or bulid
froem available hardwane, plans $10.00. great camping. play-

houess, elnsandom, clubs MAM, Box 5951, Orange. CA 82813

{714} G9T-1R38

M2, Serninary. M5 39479

FREE EMERGY! Fuelisss motors and generators. HEA,
JREPM, Bowling Green, MO 63334-8350

SENSATIOMAL Untapped Enargy System. Free informa-
lian. RA2 Bax 106, Sherborne, NY 13450

HOW To Comert Bar-B-0 Grill To Solar Cooker. Masbers.,
6537 5. Van Buren. Tuscon, AZ. 85706 Send $12.95.

SOLAR POWERED, 50 Products. Calalog §5 1-800-
BOSUNIX. SUNIX CO., POS 3889-PM, SAN FRAFAEL, CA

HEATING, FUEL SAVERS

HEAT With Fuel? Millsons OF B.T UL Saved! How 7 $5.95 to:
W, Allen, 10152 Pollard Creek Rd, Mechanicsville, VA 23111

2%+ Migh Eficiency Gas Fumaces Lifetime Heal Ex-
changer Warranty. 39500 Free Installation Video & Ship-
ping. 1-B00-265-9364,

PLANS, BLUEPRINTS, PROJECTS

e ————————————
SANDBLASTER Buikd Quality Unit Chanp Send §5.00 For
Blusgrints And Parts List. P.O. Box 1491, Manhattan Baach,
CA S0P6E

(Continued on next page)
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TOVS, GAMES, KITES, PUZZLES,
NOVELTIES

LOCKSMITH VIDEC - Basic Locksmithing - Free Details -
NLT, P.O. Box 620204, Litseton, CO BO123

MAKE Your Own Low-Cost Chrstmas Lawn Dmamants
Send 52, SASE. Phillip Johnston. 2788 SE Teresa Dr.,
Madras, OF BTT41

CLOTH Shopping Bags. Three Siges. Easy Instruc-
tions. $4.00. D&M Enterprises, P.O. Box 180137, Wica, MI
48318

BAVE MONEY, build youl oWwn BiRight SIS windows.
Booklet, §7.95. Storm Windows, 618 Hickory, POB 1457,
Anaconda, MT 58711,

HITECH Plans & ¥its - Flying Cars Electric Vehsches,
Waapons, Custom Bicycles Tomorrows Products Now!
Catnlog 5400 M.O. - Mark Ouinn, P.O. Box 9385 Fonl
Lauderdale, FL. 33310

POKER PLAYERS ALERT New Game BASERALL
Fast Playing With Scorebook, US $19.85. PP Guarantesd.
AMU Productions, P.0. Box 400205, Leesburg, FL 34749
0as

MAGIC TRICKS, JOKES,
VENTRILOOQLREM

FREE! World's Leading Movelty Catslog. 1600 Jokes,
Tricks, Scienca, Spons, Hobbles. Johnson-Smith, F-00,
Bradenion, FL 34206-5500

VENTRILOQUEET Supplies, Imsiruction. Inlormation
FREE! Dummy Catalog §2.00. Maher, Box 420-PM, Liftleton,
Calorado 80150

STRAW - BALE Design and Uity Frée Living Can Save
You ThouSandS Booklst S10.00. Hioden - Expodung
Asghitects, BS00 Madnid Canyon Fosd, Trinkdad, CO 81082

GATEBD, Playhousa, Porch Swing. Flans 51000 Each.
Free Gift, Shute, 2120 Dextar, Danswilie, M1 48619

FUN 'N Magic Catalog §1.50 Elbae Co. 520 Broadway-
PM, San Antonlo, TX 78215

PROFESSIONAL MAGIC CATALOG $3.00. Windsor, Box
46067, Dept PM11, Chicago, IL BOB4E

GREENHOUSE - Busd Your Own. Simple, Cheap 5850
Fait Detailed Plans. Marshall Miller, Hansen 51 Box 37,
Bawtl. Alberta. Canada TOE 050

HOB8IES & COLLECTIONS

PINBALL Machines — Books, Pars. Supples. Calalog
£1.00. Marco, 2401-P3 Sunssl, Wes! Columbaa, 5C 29168
amn7

FLAT ROOFS- SAVE T0%. Solve any problem. Any size
rool. Fevalutionary reinforced acrylic system. Essy, safe,
looiproal Proven 25 years. 'We manuiacture, consult, in-
siruct Free information: PMK Roofage. P.O. Box 20784,
Lehigh Vaisey, PA 18002-0784

MICKEY Mantta 52 1o $30,000.00 earn the sacrats of
Investing, 5200 LSASE. HAMCO, Box 653 Glenside, PA
15038

ANTIOUES, RELICS, ETC.

SINCE 1976, Contraciors Homegwnars Have Instalisg
POLAR SEAL & Ligusd Acnglics And Fibargiass Mat To Budid
WHITE, SEAMLESS, WATERPROOF ROOFS On WAFER-
BOARD, ASPHALT, CONCRETE, STYROFDAM, AUSTED
METAL. For ANY SIZE, SHAPE (v SLOPE, INCLUDING
GEDDOMES, DEALERS INQUIRE. 1-800-343-T660 Video
Al

RUBBER, plastic compounds, echiiguss, soufces Fres
infgnmation. Castcrafter, Box 16588 (A1Z). Mamphis. ™

25180588

CASTOLITE Ligwd Fiastics. Crystal clear. colors. For

casiing, embadding. coating, fiberglassing, repairng and
reproducing with our Mold Making Supplies. Catalog §3.00

FREE List io Senious Collectors, 300,000 indian Artiacts,
Spaars, Pots. 50,000 Minerals And Fossils. Caddo Trading,
Box 669, Murfreesbono, Arkansas 71958

STAMP COLLECTING

FREE sample plus catalog. Jeferes, 3480 Miodiebelt,
Wesl Bloamfeld, MI L8323

SO DIFFERENT Qid U.S. betwaen 1881 and 1808 - 51.00. Ed
Aoush, Box 3734, Mansfield, Ohio 44307

OLD U5 stamps on approval, Shesman. Box 15355E
Priladalphia, PA 15111

101 MINT PAIRS $15.81. KING, 230 Alaxander, Kamioops,
B.C. Canada VZB3R3

refundabia. CASTOUTE, B40/PM, 4315 Daan, Wo i, 1L
6O0SE.

DO IT YOURSELF

ATTENTION Woodstowe Fireplace Lsers. Kindling Wood
Galere. Build Your SPLITTER For Less Than SH0.00. Unique,
Proven. SASE $1.00 For Information To: Robiber, Dept. P,
Box 6088, Waillingford, CT. DS482.

ELECTROPLATING Testbook. MetalhosMNonmetallics.
$14 95 Details Free Tropic, Palm Bay, FL 328060095

LEARN Modern Amowhead Making. WHS 52995 5
$3.50. Commons, Box 5012-M, Cantral Point, DR 57502

ALARM Your Vehicle For Under $10.00. Details $1500,
Bos 48025, FL. Worth, TH 761 48-G0548

BELT BUCKLES for coins. siones, jewelry mountings, cul
stones, clock works, Wholesale catalog $1.00. Eloxite, Box
729, Wnaatland, Wyoming B220

BOTTLE Cutting Semple Ring Brochurse §1.00. Box 210,
Cataract. VW0 54630

HEATING - Step By Step Video Shows You How To Insiall
A High EMsciency Gas Hol Air Furnace & Ductwork, $15.95
1-800-265-8359

ARTS, CRAFTS, SUPPLIES

10 OLD Mint US. Commemortives, 25¢' Approvals,
Giobal, Box T420-F10, Olympia, WA S8607_

LEARN to finesh drywall professionally, big profits. $1.00.
HAMCO, POB 853, Glanside, PA 19038

“¥OU CAN FIX YOUR MICROWAVE OVEN'"| Pius, “VCR
Know-How ™! Instructional Videotapes. FREE Brochure. Call
MICROTECH 1-B00-T00-UFI

mn-mmmmun Systam Ona,
PO, Box 451 Fairless Hims, PA 10030

NOMRESIDENT UNIVERSITY DEGREES. Bachior's, Mas-
tes's, Doctorates, Accradited, inexpanaie, fast. Credi hof e
experience. FREE BROCHURE. Baars Guide-CA&B, PO Box
B26PM, Banicia, CA B4510. (8007 B35-B535

REPENT: Acts 2 Heb. Wi Heb. 12
Fredricksburg Ave , Laksland, FL. 33803-2561

ELECTRICAL & Plumisng Repair Videos, | hour aach
£22.50. Ed Wrright, 102 Sunset island Trail, Gallatin, TH 37066

AT POPULAR MECHANICS WE LIKE TO MAKE [T EASY
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE-
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO
CHARGE IT TO. ASK FOR DOROTHY MOLAN. (212) 649
IHET, FAX: (212} 5IT-5415,

IS68 1709

HIGH BECHOOL AT HOME, NO CLASSES. LOW MONTH-
LY PAYMENTS. INFORMATION FREE. EST. 1867, CALL
1-800-228-5500 OR WRITE AMERICAN SCHOOL, DEPT.
#345, B50 E. 58TH 5T., CHICAGO, IL 8083T

BE A Merchani Seaman - Travel, Good Pay, MakaFemale
Details. 415-267-5478

ASBEMBLE Easy Products Al Home Top Pay! Program
Guarnntsed| 1-800-377-8000 Ext. TO30

EABY Work! Excellant Pay? Assemble Pragucts At Home.
Toll Frese 1-B00-467-5566 Ext. 5038

HOME Typists, PC users neaded $35,000 potential, De-
taiks. Call {1} 805 962-8000 Ext. B-20024

$320.84 Weakly. Assambling Our Products Al Home Toll
Frea 1-(B00) 333-3294

NEW PRODUCTS
HOVERFLOW ™ Ever Had A Washing Maching Thal Over-

RE-UPHOLSTERING VIDED TAPES

LEAAN o re-upholsier! with vidsoa, Tomien. P.O. Box
36, Mayo, MD 21106 (410) 956-4225.

ACCORDION Top Brands, Cordovax. Buy Direct Tremen-
dous Discounts Trades accepled. Free bDrochure PR,
Accordion-0-Rama, lnc., 307 Tth Ave., Mew Yori, NY 10000
Phina 212-675-0083.

ACCORDIONS, COMCERTIMAS, Bution bomes. new,
used, repairs, irades, credil cards g, Baox 05,
‘Warren, M 48090, Catalogs 313-T55-6050—800-325-1832

JOHNNY B - Sensational Couniry Music Artist. New CD
Alnum $1499. Fres Single Casseite Sunshine, P.O. Box
10286, Oakland, CA 4810

EDUCATION & INSTRUCTIONS

GAIN INDEPENDENCE AS A LOCKSMITH & be your own
boss, S84 page comprehensive manual of |ocksmithing
$37 50 + 5350 S&H. Shankie 1001A Brazos, Marnle Fails,
TX TAES4

T i During Thé Rinse Cycle? MNenw ERcironst Déwce
Callsd Movarllow ™ Will Save A Costly Claarup. Many Mod-
gis Including Dishwasher, Free Brochure. Ranted. Dapt-PM.
Box 188, Dearborn His, M &87137,

GENERATOR FLASHUGHT USES NO BATTERIES;
sgueaze lever 1o light, 5895 Foster Gifa, 527 Rogers
Avanue. #3, Brookiyn, New Yook 1155

PATENT DFFICE—TOLL FREE FROM U.S. AND CANADA
Prone B00-367-T774; FAX BOO-IE7-T7T1 or write: MICHAEL 1,
KROLL Fempuersd Paers Alormey, LS Paienl regeieton
#28,T65: 171 Eabaidl Lane, My il 1 17E
Outmicie LESA {516) - 367-7777 - FAX: (516) - B9¢-2787T.

“GETTING Staried i Stained Glass.” §1.00 Whitemare,
Boo 20857, Hanover, Mass 023139

CLOCK WORKS, beading supplees, rockhound supplies,
belt buckies, cul stones. Whokesale catalog 51.00 Eloxite
Bax 729, Whaatland, Wyoming B2200

INTERNATIONALLY Recognized Medical Wwanlar With
Crver 30 Patents Associate Professor USC has PCT Pment for
Safer Bone Marrow Biopsy Meedis. Will Share Royaiies
With Company Who Will Make Model Contact: 310-247-
B517

STEAM ENGINE KITS power medals 81 savings to you!

Band 52,00 for catakog. PM Resaarch, inc, Dept. T, 4110 Niles
Hill Aoad, Wellsville, NY 14895

138 POPULAR MECHANICS

BECOME A HOME INSPECTOR Start Your Own Business
Approved Home Siudy. Fres Caresr Litermiura P.C.00,
Atlanta, Georgla B00-362-T0T0 Dept. PPP1ET

PATENT IT ECONOMICALLY! Free oetads. Licensed
sinca 1#58. Aaner Associates, 2008 Fondulac. Richmaond, VA
23

FREE VIDED External BABS, MSMBA. PhlvLAW)-AC-
eradibed. financial aid, (B00) 431-3775 La Salle Uiniversity,
Dapt #775. Mandavitle, LA TOSTO-4000

PARALEGAL GRADED CURRICULUM. APPROVED
nome stucy. Atordable. 100 years experience. Free catslog
BO0-E2E-0228 BLACKSTONE SCHOOL OF LAW, P.O. Box
871449, Depl. PM, Dallas, TX 75287

TERMPAPER assistance 19,278 papens availablal 306-
page catalog—rush 52,00 Resaarch, 11322 aho, ¥ 206MK
Los Angeles 00025 Toll-free Hotline: B00-351-0282 (or 310-
ATT-B226).

LOCKSMITHING, Linivarsal School of Master, Correspan-
dence and Shop Tradning. Box 214852PM, Sacr te, CA

PATENT AND DEVELOP Your Immantion Registered Pal-
ont Agent and Licensed Professional Enginesr. Send lor
FREE PATENT INFORMATION Every Invaniod Snoukd Hava.
Richard L Millar, 12 Parkside Driva, Sude-M, Dix Hilks, NY
11T46-48TE (516) 4994343

INVENTORS: Utiizs Tha Logics Process™ o PROTEC-
TION &na Posential PRAOFTS. FREE ADWICE, Your First Step
15 Imporiant. ‘We Have a Database O 7+ Million Companses
T CREATE OPPORTUNITIES FOR OUR CLIENTS. APSL
Washingion, DG S00-488-0382

INVENTORS! Can you patent and prafil Fem paur idea?
Call AMERICAM INVENTORS CORP. for free information.
Serving Inventors since 1975, 1-800-338-5655.

A

[Contbused on naxt pege)



wmmm
PROTECT your patent(s) against infringement with Patent
Intringemand Abatermant Insurance, Call 1-800-537-T8E3 for
free information package.

STOP PAYING FOR UNMARKETABLE DESIGN PAT-
ENTS! PATENTls INCORPORATED: SEARCHES, 0B
TAMNS UTILITY PATENTS, MARKETS AND LICEMSES IN-
VENTIONS FOR A PERCENTAGE. B00/261-T487

PATENT, Markel, Your Invenbions Latest Mathods, Forms,
Mustrations 525 M.O Cmealive Research, Box 103, 51
Augustine, FL 32085

INVENTIONS, ideas, new products. We submit to indusiry
Call 1-400-28840EA,

REMSTERED PATENT ATTORMEY. DA, Kstilesirings
Free information, 1-800-966-7577.

INVENTORS-HEVER SEND IDEAS TO STRANGERS!
AVOID RIPOFFS - SAVE THOUSANDS! REVOLUTIONARY
PROTECTION MARKETING NOMNPROFT OR-
GANIZATION. FREE INFORMATION 24 HOURS: t-B0O-
BAG-3T6.

BORSARI & ASSOCIATES provides PROFESSIONAL pat-

Located nexd to Patent Office. Call B00-225-2482 Tor Tree
Information pachet.

INVENT SOMETHINGT ES! Inc links unconnecied nd-
viduals with decision-makers. Free beochure supplied,
1-800-547- 7885

ACCUSEARCH Speciaices in Thorough, Prompl, inax-
pensive Pateni Searches 1-B00-999-5488

FREE INVENTION PACKAGE Davison & Associales oflers
cusiomined . Patenting, and Licensing. Proven
Feesubis: 1-800-677-6382.

FREE haip for imventors! Mo charge lor protection Toams
and information kit Affiated imventors Foundation.
1-B00-525-5885

INVENTORS DREAM TOOL IDEAFISHER™ software
guarantoes you'll never gal stuck for an idea again! 1-800-
2804202, Under 5100

LEARN how to offer your ivwantion for sale or license, Free
bookiet ouflines procedures, royalty rates, requirements
Kessier Sales Corporation, C-5-Fi-8, Fremont, Ohio 43430

REDUCE Morigage, Save Thousands of 3558 without
relinancing. Free Delails SASE To: Phents, 850 South
Ramcho, Sia 2308, Las Vegas, NV BS106

FORECLOSED Governemen! Homes And Properties! HUD,
VA, RTC, Elc. Listings For Your Ares. Financing fuailabl

1EIRD AVENUE, FT. LAUDERDALE, FL 23351

Call Toll Frea! 1 (300} 435-8B6T Ext R-2071,

HYDRAULIC JACK REPAIR MANUAL, CATALOG

5$10.00. HYDRAULIC PARTS SUPPLY, BOX 4157,
GOVERNMENT LANDS BROWNSVILLE, TEXAS TRS20-4157
GOVERNMENT land now avallable for clam, Up to 160 LEARN Bawing Machine Repairing. Men, Women.

ecresperson. Free recorded message: (TOT) 448-1887
{4KZ3)

BELTS, Buckles, Hat Tacs, Jewelry, More. Complete ling
fasl sollors. Big Profits. dagler st wp. Color
catalog §1.000 Anchor, Box J5858-PMA, North Providance, Al
ozan

CLOSEDUTS, Wholsssale Sources., BUY CHEAP, _ Write:
CHP, 1344 Madonna, #285-PM, San Luis Oblspo, CA 83405
G504

PRINTING PRESSES, RUBBER STAMP
DUTFITS

Lucrative Profits. Gresslin Comespondence School. Box
905, Alexandria, Dhio 43001

NEW! GROW EXPEMSIVE PLANTS. SELL FOR 2,000%
PROFIT. Frea informalion. Growbiz, Box  306-M12,
Seminary, M5 39479

MALORDER Books. 1 000% Profit. Selecien, Box 1140,
Claarwater, FL 34617

RECYCLE METALS. NO, NOT BEER CANS! Easy $454
weskly! Free information. Recyclor, Box 681804, Frankdin,
TH 3706E-1804.

£2,000 DAILY From Your Teleghone Anmwaring Machine!
I've made over 51000000 using mire! (303 BI7-14892.
Recorded Detaks.

TYPE for printing and stamps. Catalag 5200 deductibie.
Quaker City Type, RLD. 3, Box 13, Honeybrook, PA 15344

PRINTING Presses. Type Suppbes List $1.00 Turmbaugh
Supply, Mechanicsburg, PA 17055

TREASLURE FINDERS

BURIED TREASURE - Sensitive squipmeni allows local-
Ing from distance. Brochure frea. Simmond, Box 10067-MA,
Wilmingion, NC 28405

PROFITABLE OCCOLUPATIONS

FREE intormation Starier & Allernalor Rebuilding. Box
422, Seymour. TN 37865

GET Staried In Aealty Valualion Righ! Away, Greal Fe-
wards, Mot A School, Free Information. Val-Ser, Box 171,
Big Band, Wi 53103

AT POPULAR MECHAMICS WE LIKE TO MAKE IT EASY
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE-
MENT AT ANY TIME, ALL WE NEED IS A CREINT CARD TO
CHARGE IT TO, ASK FOR DOROTHY NOLAN. (312) 645
6T FAX: (13) GT7-54185,

THE ABC's Of Getting A Patent, The Book For The
Irvantor Send 523845 + §2.00 54H To. . Sharp, P.O. Box
1802, Pasadena. MD 21122

FREE Invemrtion Cassatte S5.00 S&H: KIMTEK, P.OB. 126
Oreans, Vermont 05860

IMPORT-EXPORT opportunity, profriable world-wide, mail
proar business from home, without capital. We ship pian for
no risk axamination, Exparience unnecessary. Frea Report
Mallinger, Dapt. C2TOC, Woodland Hills, Califomia 51357

INVENTORS Cion't be Fooled « Call Dur Inventors Chub
1-B00-458- 175

HAVE AN IDEAT Fres information pachage'fee o

$225 DALY “CHROME PLATING™ Auto Parts. Motoncy-
cles, iInexpanalve, sasy. (Free) information. Chrome Plating,
Box 5748, Deftona, FL 32728

tion - Fresdam Marketing BO0-E33 4298

TOY IDEAS WANTED. Nation's #1 Tay Design/Develop-
mani Firm. Wa Flf All Expenaes. Complete Legitimate,
Providing Genuine Dpportunities. 1-800-574-4589

FREE Inlormation Packet! Professional Palenting and
Markeding services. MNew product idess with prejolype or
Schematics Preferred. But Mol Reguired. Concept Natwork:
{BO0) BIS-2248 Extension 197,

AMATING INCOME POSSIBLE - Hot Business, Fres [nfor-
mation Cafl Mow 1-800-385-TE50 Ext. 4838

VEMNDING INDUSTRY FACTS you nead to know. CALL for
FREE newsletier. B00-Z21-6066

LET the government finance your small busenass. Grants'
loans to $500,000.00. Fres recorded message. (T0T) 445
BEOD. (KZ3)

START YOUR OWN JANITORIAL BUSINESS. 520.000-
$100.000 year Manuais. Box 6350-PM, Portiand, OR 97228-
B350

INVENTIONS DEVELOPED & MARKETED - FREE PRO-
TECTION CERTIFICATES U.5. Patant Otfice Former Exam-
inar, Licansed Patent , Manutacturers Representa-
tive. Fatmart, Suile 702PM. 233 Broadway, New York, NY
e

WE INVEST Cash In Unigue |deas That May Bae Market-
able, And We Have A Program To Assist inveniors. Send only
Name & Address. Mot Your idea, Far Dur Frés Mo - Dbligation
Literature. investment Dscovery Group, Suite 222, 400

Fayetts, Springtiekd, IL 62704, 217-753-2505.

QUEENSBURY Gitts Seeks Unigue Products Ready For
Distribution, 4128228957,

COUNTRY REAL ESTATE CATALOG—Unied National's
NEW catalog features over 200 of the best
real estate bargains across Amarical Wilderness lands &
retroads, farms, ranches, historic homes, walerfron! proper-
lies & rmore Send 5495 o UMITED NATIOMAL REAL
ESTATE. 4T00-PM Belleview, Kansas City, MO 84112 Or call
1-B00-959- 1020, VisaMC accepted.

GOVERNMENT HOMES from §1 (U repair). Delinguent tax
proparty. Repossassions. Your area (1) 805-552-8000 Ex.
GH-20024 for curmend repo st

FREE Two Page Business Information. Diversified, B40
Omaida, E) Peso, Texas 79912

PROFITUNITIES - 25 odd, unusual entarprses. Frea de-
taits, P.O. Box G385-PM, Mesa. AZ 85216

“MANUFACTURE GIANT PROJECTION TVes —Huge
profitt!! Simplel!! “Sony qualiy 1! Catalog $1.00. POL-
VISION, 187-PM Cypress, Throop, PA 18512-1420

100,000 A Wesk! Without going to work! Free details:
Atwood Co., 12762 Brookhurst 5t 508-E, Garden Growve,
Calif. 92640

£32,607 IN BACKYARD! Growing new specialty plants.
Fret# booklet. Growers. Box 1058-PM. Bellingham. WA
BA22T- 1068

S500.00 FROM ONE SACK CEMENT! Pictire Proo! §1.001
BRINCO, Bax 401092-K, Hesparia, CA 82340

PLASTERCRAFT Profitable Home Business 3000
Moids Available. Details. Lynnette, 8251C Menipark. Mantor,
Ohio 44060

S40,000 ON V4 ACRE! New = Inaxpansiva,
pleasant. practical! Free information. Aobin's. Box 681804,
Franklin, TH 37068-1804

WHOLESALE BARGAINS. Fresbiss, Giveaways by mail,
Write: Wholesale, Box 51488-A, Onlario, CA 91761,

RECYCLE! PROFITS MADE) Reconditioning
Autormnobile Batteries! [Freej information! Battery Outhet,
Box 3300PM. Hickory, NC 2BE03-3300.

PIAND Tuning guickly laarmad wilh home study courses.
Diploma granied. Amencan Tuning School, 17050 Talter
Drive, Morgan Hill, Calit, 55037,

START A-Milson Dollar mail order business. We drop-ship
2955 pest selling products. Lowest belew wholesale prices.
Immediate delivery. Spectacular home business opportuni-
ty. Free Book, SMC, 3407 De Soto Avenve. Depl 20-T2.
Chatsworit, CA 9131 1-4991. (BO0} 3454500

SHEELDS. It = masy W'l teach you how to star and run your
own busness Kespoall fhe money pou eamm. Patentod
Ew FREE wvalunbhe rogpoert.  Caill 8003212587
Gias-VWeld Symema. ind.. Box 57550, Bend, DR 87708

HOMEWORKERS DESPERATELY NEEDEDM Bui dom't
pet caught in the homework irsud irap! Hundreds of
Iegitimate companies want to employ you now! Free report!
Long SASE To: Consumer Networl, Depl P2, Box 8138, 51
Paul, MN 55108

$10,000000 Monihly Taking Easy Snapshots! No Exper-
ence. Fim Supplied. Photopro, 1611 Crenshaw #Z35M,
Torrance, CA BO501. (908) B58-8T57. Extansion MS

DISTRIBUTE Unigue Etectronic Product Manutaciurer,
Box 38307 Kenreth City, FL 33709

INSPECT MOUSES 5225+ APIECE! Emsy, inexpanais!
Frea details. UNIFORM, Box 27025, Piitsburgh, PA 15235
]

MAKE homemade “How-ioopporiunity” bookiets. Mine
have edrmed S436, 097, Monay novar stops. Fres information
Beoklets, 507) Dak Drve. Friendswood, TX 77546

$1,000 WEEKLY AIR TOOL REPAIRING. Froe Oetails.
Box 4172, Wichita Falis, TX 76308-0172

JOIN HOME-WORKER'S ASSOCIATION — Get " Guaran-
1eed Lagitimale' home-employment offers! (Many Choices!)
Wrile. Associgbion - PM1204, Alexandra Bay, New York
136070250

INFORMATION Highway Get On! Get Rich! No Compuler
Heeded' Complete Course Only $470! Free Dedails® [T18)
265-4275. 24 hours

S25.00/POUND PAID For Auminum Scrap? (YES ..Free
Aaport!) Writa: Ameriscrap - PM12594, Alexandria Bay, How
York 136070127

BIG MONEY IN YOUR MAIL BOX]| Easy, Ready Made Mail
Order Opportunity. Free Detalls. Order Number P12100.
1985 Wes! Henderson, Suite 577, Columbus. Dhio 43220
2401

$382.00 From Square Foo! Plywood. (HugeDemand) §1.00
(Refundabie). Woadwin-PM, POB 859, Bridgewaler, Mass.

51804 MONTHLY Buy'sell used cam 1mllnﬂ} FREE
Details. Autonet. 507 Oak Drve, Friendswood, TX 77546

EARN 5250 Per Hour in The Fabnc Protection Business
Frow Dutails. 1-800-948-4284.

HEW! 2000% PROFITS - in Moldmaking Cesling. Free
information. Casicraiter, Box 16586 (M12), Memphis, TN
381 BE-D5BE

§1204 WEEKLY! STAAT PAYFHONE ROUTE under
$1000.00 &= | did, Free Information! OFM, T309 Cobia Lane,
Husdson, FL J4667.

(Coninued on next pags)
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BUSINESS OPPORTUNTIES
R ol i T
ENTREPRENEURS. Start Homemade Booklel, Newsiatiar

Sall-publishing On Shoestring. $35.000, $100,000 ncoma
Details. Stahlka, B0 Westchostes, Willlamsvilie, MY, 1421

EASY BUSINESS! EARN 51,000 weakly, Free details, Write
or sand stamped, addressad enveloge. TODCO, BOX 12306,
Marriftville, IN 45411-2036

WORK FROM HOME. Financial independence! Cuetzal
Co., Box 537, Walta Walta, WA 95082

HIGH Eaming PolentalLow Imestmant. Dperate & Hu-
man Gyro For Fun And Profit? 1-800-433-3153.

HOME-BASED BUSINESSES + Raal homework! Eam
51800 Part-ime FREE DETAILS reveals how! OPC, Box
5246-PM, Hudson, FL 34674

RECORD Vidaeotapes... At Homa 35 000 Monthly Possible
Mo Pornography. Froe Details. Wirite: CMS Video Company,
Dept 17, 210 Loma Square - #163, Birmingham, AL 35218

INCOME AT HOME! 250 Profitabla |dess. Fres Details
InfoMetwork. 145 Laurel Ave. Millbree, CA D4030

FREE information Process Mail Af Homa, Send SASE
Mongy Express Mailers. Box 201652, Demver, Colomdo
B2,

mmmmwmwu
#ic. For nfo On Hows it Works And Can Winrk For You! Send
$5 + Long SASE To- P.B.P., 0630 SW 15th #35, Partiand, OR

S400 DAILY “TINTING WINDOWS". Automabiles. Boats,
Fesigentisl, Commercial. inexpensive. Easy. Free Informa-
tion. MOBILE-TINT, 32a Main, Hampton, CT 06247

MAILORDER BOOKS. Excallent profits. Mascor-FM, Box
B304, Siver Spring, MO 20907

FREE olaciroplating catalog Books, kils University
Pubns. Box 1071, Provo, UT 84803 {B01) 377-5267

FREE Home Business Startup. Choices, Box 6864,
Bellavue, Wash, 58008

$5,000 Monthiy Assembling Computers! (Easy Home Bus-
rmess  Opporunity ) Free Computers. SE20P
Ripplecreak, Morano Valley, Calitornia 32557-1821

FREE! 1D01 Fasi, Easy ways io make money. Send name!
address. Monay Making, Depl. PM, Box I, Studio City, CA
|4

WRITE, Publish, Prosperous Booklets. Free info. 3067
Rivertary, Tampa., FL 33679

THIE IS A SCREENED AD!

LET Your Adwertisomant Achiave The Same Ehoct! For An
Additional $54.00 Per Adwerinement You Can Ordar Cur
Soresning Prooess. Samie Price Applies To Al Advertise-
mierds Mo Matter Whst Sige Small Or Large For Mom
formation Call POPULAR MECHANICS CLASSIFIED—
1-Z12-BA6-218T. FAX: {212} STT-5415(21.2] 586-5562

EARN BIG MOMEY Wilh Litlle Known Siock Purchasing
Technkgues, Leam How §10.00 To: #21, 305-4625 Varsity Dr.
NW, Calgary. Albarta, T34 025

WIN ANY LOTTERY, PROVEN METHOD! Send $5.00.
Scoft. 1680 Glacier Lane, Plymouth, MN 55447

CRAPS. Win big money consssiently, GUARANTEED! Froe
Details. 1-800-217-7711

FREE 24 PAGE REPORT. Super Profits On Information
Super Highway, Mo Computer Reguired® (515) 492-8431

WORLDWIDE WHOLESALE SOURCES! Unlimited Prod-
ucts! Unlimited Eamings! FREE Report. Infoman, Box 4078
Pid, Fi. Lauderdale, Florida, Z3338

$80,000 From One Acre! GROW GINGSENG. Lee's, Box
GEZTE-PMM, New Augusia, Indiana 46268

PERFECT HOME BUSINESS - §7000.00 MONTH. informu-
1han $3.00 Bow 104, Springflald, Ky 40060,

WE PAY $100] Send SASE, Two Stamps: Information,
Drawer 1077, Daming. NM B8031-1077

42 MOMEYMAKING Successful Reports 8550 SASE
Resource, Box 401, Brym Mawr, CA 52318,

ANNOUNCINGI! Important Message Talls Which Oppar-
funity Offers Can Make You Rich! Dwtails Specialty
Publications. 155-L Handsome Avenua, Sayalle. New York
11782

CAAPS-THE PRO METHOD Guaraniesd Free info AVA
P.0. 742434, Dallas, TX 75374

MILLIOMARE Money Making Secrets Fos Information.
Business Consultanis, 18228 Woodhaven, Teguesta Florida
33ED

ACHIEVE! Retain ERECTION, Free Infa. 1971 Lumsden
320M, Brandon, FL 33511

PROTECT Yoursel! & Loved Ones With ALARM LIGHT.
Pocketasize! Bright Flashlight, Blasting “Scream” Whaen
Activated Demands Attention. $12.85 emch. WRN, Box 1108,
Bausndville, MM B533T

TERMINATOR Little-known proven methods kill Cock-

roaches - Guoaraniesd. Send $5.95 to: Deadbug, 2210
Wilshire Biwd, Suite 243, Santa Monica, CA 90400,

OF INTEREST TO MEN

SEXUAL FITHESS FOR MEN - FREE INFORMATION. Halo,
5342 Edinger, S5%e. 113A. Hunlinglon Beach. CA 92640

DRUG RAID SETIURES: Buy 0in Cheap' Cars, houses,
boats, computers. Seizures. Box 51488-4, Ontario, CA 81761

USA GOVERNMENT AUCTIONS! Complete Guide to Rich-
ea! FREE Aeport inlomas, Box 407B-PM. FL Leuderdale,
Florida 33338

GOVERNMENT SURPLUS. Jeeps $50. riters §4

Send 5 For Report to: DISTINCTIVE CHOICE, 11214 Pinas
Bivd., Dept. 186, Pembroke Pines. FL 33028

LOANS BY MAIL

IMMEDIATE CASH LOANS! Borrow $1,000-575,000. e
gardless of credit or income-No Collateral Reguired. SAME
DAY PROCESSING. Call Tall Free 1-{B00}-452-08849.

MNEED-A-Loan $500-5100,000.00 Bad Credit No Problem
1-800-441-3012

SIGNATURE Loans Must Have Checking Accouni &
Bmﬂy Joo. 1-800-445-D680

BORROW S500-540,0000 “Crvamught”™ on Signature. Keep
indafinitaly! Action, Box 5498-A. Diamond Bar, CA 91765

FEDERAL LOAMS lor small business now svadlable
1-800-TT7-6342 for tree details.

BORAOW §100 - §100.0001 Mo Collateral. Personal. Debt
Consolidation, Business, Residential - 1-800-244-6560

QURCK Cash. Ko Collateral, No Credit Check, No Froni
Feas. (213) BA2-4260

GOVT Grants, Loans, Report $3.00. Dean, Box 5072, &
Lake Tahoe, CA, 86157

FONVER =]

MALDRDER Milkonaire Reveals Moneymaking Secrefa
Free, axciting cassatta. Mel Powers. 12015 Sherman Road,
No. Hollywood, Califormia 81605

FREE 900#'S - Dutstanding Opportunity. Unlimited In-
oomi - Froe information Call; (914) 5T3-206T

COLLEGE DEGREES, High Schoal Dvplomas. Authentic
looking. Free Catalog Dept. PM-158, National Certificate.
126 13th 58, Brogkhyn, NY 11215, (716) T58-6803 {24 Hours)
FAX 7180653400

ANIMALS, BIRDS

PROFITABLE HOME BUSINESSES You Can Start On A
Shoestring Budget $8.00. KANDOIT Company, P.O. Box
1304, Latayatie, LA TOS88-1304

BUNKBEDS. Clear $300 per day making bunk bads. Start
al home in spare-time and axpand the business at your own
pace. Bunks, 7800 Computer Ave. Depl. PN Minneapolis.
BN SE435,

EARN 55,000 par month from home wilh your own direct
mail business. Frea repon, 1-4(8001-820-2536 Ext. J22PK

$1.00000 ‘Weekly Hecoloring Faded Carpets.
COLORMASTERS, POB 76, Herndon, KY 42736

$100 000 GUARANTEED In First Year Makng How-To'
Opporiunity Booklets. Non-Stop Money! Free Information.
Falcon's Mest Publishing, 2829 Gratiol Bled.. Suite A

Marysaiia, M 48040

SEND NO MONEY for any business opportunity unbil you
ged this Free Report. Don't get npped off! Write to: Bulkley
Education Tachnologies. 32M Cross Highway. Weastport. CT
DEBA0

FLYING SQUIRRELS Make Wonderful Pets. Small, Cute,
Fun, Easy Inexpensive Cam, Young And Broeders. 310-826
SiEEd

DOGS-PETS
FISH Tank, 10 Gal; Complate Set-up. Just Add Gravel,

Water, Fish, $20.89 + §5.00 Ship Handling. OMP., 1018
Eesl 72 5. Tecoms WA, S8404

HAIR FReplacament - Free Detalls. Suite 121, 24414,
Jericho Tumnpike, Garden City Park. NY 11070

OF INTEREST TO ALL

FREE! REMAILERS LIST. AGENTS NEEDED, PS5, Box
20656, San Antonia, TX TAZ29

CONFIDENTIAL  Address.  Forwarding  Worldwide.
Voicemail. Mailpost, 2421M Pratt, Chicago, B0645 [312) Ted-
0100 (B00Y B90-3164

GLASSES - Free Catalog. Debbie Burk, P.O.
Bow 518, Dept PM, Plainview, NY 11803

WHOLESALE Prescription Eyeglasses from 533,00, Cata-
log $1.00 Retundable with Order. Benchmark Optical, Inc.,
Dapt, M. Box 262433, Tampa. FL 336852433

EECRETS of Dream Interpretation’ Empower Yourself'!
Fros Info. Package: 1-800-878-0051

FREE PRIVACY CATALDG. Cash income opparfunifies.
Becrel lcans. New identity. Eden, Box B410-PC. Fountain
Valley, CA S2728. 1-800-338-8484

REPLICA Swiss Walches 18KT Goldplated! Lowest
Prices! ¥ Warranty! (404) 582-0609.

FREE DEGREES! COUNSELING, SPIRTTUAL, HYPNO-
THERAPY|! MINISTERLAL LICENSE] PULC. Box ZTE265-
M, Bacramanto. CA 95837

BiG MONEY REPAIRING AUTO WINDSHIELDS. Supplies
and information. Grubbs Glass Paich, PO Box 243
Monticello, AR T1655. 1-800-243-2213

$120.000 Yearly Seling Bocks by Mal Aecruding
Business Associabes, TPCF, Box 4113, Tomrance, CA 80510

#1 MONEY Maher Spare Time! No selling! Mo inventory!
Publicly decumented seven week $19.91% incoma! Fres
misdio cassetie and Report reveal everything. Real Money.
Z3PMC SW Sih Street, Grants Pass, Or 97526

1,000 WORKATHOME Manuals! Wholesale calalog
IACING., Box 14107-PM, Jacksan, MS 39736-4107

PRIVATE INVESTIGATION TRAINING! BIG INCOME! OWN
BOSS! FREE INFORMATION. PROBE, BOX (PM) 133,
BEVERLY HILLS, CALIFORNIA S0213-2133

140  POPULAR MECHANICS

“MEN'S SEXUAL PERFORMANCE AFTER 40: What Hag-
pens, Why |2 Hapgens and What You Can Do About It by Dr.
Laubach. Send $15.95 To: Leadership-L, 1221 Caftonwood
Val, Drive, Irving, TX T5008. 800-443-8912

DONT DME O Carbon Monoxide Poisoning - Protect Your
Family! For info Write Dreamweaver Enl, P.O. Box 1048,
Mundetemn, IL 60060

GOLD, sitvar. Platinum in any form [jewalny-dental-indus-
frial). Assaying sorvice. Free price guotes. Top payment
1-H00-502- 101G 7 J06-3442

BUYING Tungsien Carbide, Moly, Tanalsm, Gold., Sitver,
Platimem 1-800-321-6914.

CLASSIC RAILROAD POCKET WATCH, Embossad Eagle,
Antigue Gold Tone Finish, #3860 PORCELAIN NATIVE
AMERICAN, Hoad Statue, Cloaked, Bear, Wolf Headdress,
#2477 PORCELAIN BABY ELEPHANT With Master,
#Z2558, 40 PIECE SOCKET, BIT TOOL SET, Ratchet Screw
Driver, Medric, inches, #21858, $19.95 Each lem Or & tor
§80.00. Money Orders. Checks. Money Back Guaraniee.
INTERHATIONAL GIFTS, Depd. IgD0A, 3007 FAucked Ave,
M343, Ewerett, WA SB201-3531.

SL0T Player s Hotling, Frea How To Win Advice. Recorded
Message, 416M29-8608, Amylime

NEW Walkd Credit File Guar. Frea Info: Call 213-368-8114

SECRETS Of Protecting Your Wealth From Lawsults And
Unnecassary Taxes Now Revealed. Free information. Wealth
Buiders, Box 1665, Nederfand, TX TT827

CONTROL Your Financial Future Catalog $4.00 Refund-
able With Purchase. Softwam Avallable. REN Merchandise
and Publications. PO, Bow B840, Newman Lake., 'Wash,
F025-0840

Ehl'linlldmnlliml



FIRANCAL
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YOU NMEED OME! Prepare your own will and save 55, Froe
Detsils. Aliied Products, 1511 East Commarcial Bivd
[#147), Ft. Lauderdale, FL 13134

BILLIONS Awailablel Free Gowernment Grants! Call (24
hrs): 1<618) 589-3502.

HEARING AIDS - GUARANTEED LOWEST PRICES! No
huge commissions. Home trial, 18rma. All makes. We're the
oldest. , bast, Cusbom instrument specialists. Free
information, 1-800-333-1212 Lioyds-PMC.

DOWT GET RIPPED OFF] Call 5C1 Hearing. Free Catalog
1-800-414-1551

FREE Hearing Aid Cataiog. All Models. Huge savings! No
salesman will call. Ahoodes, Dept. 3L, Brookport, IL 52910,
1-800-458-3100,

CONTACT LENSES

HEALTH, NUTRITION, VITAMINS

BREAST Cancer 5-Year Diary. $4.00. Grani Enterprises.
PO, Box 8444, Albany, NY 12206

ENOTIC Curry Chiciken! 51.000GASE Tiftany, #812-250
Webb Dnve. Mississauga, Oni, Canada L5B 174

“25 TROPICAL DRMK RECIPES" Sond 5500 To: W,
Clarka, 1 Soho, Nepean, Onlario, K1) ZW4

GROW SPROUTS INDOORS. Deficlous, Nutritious, insx-
pensive. Easy kil wiseads. Sand $4.00 SASE. Danialle Linsky,
POB 25204, JSaffarson, W1 53548-0262

SEE WOW THIS SCREENED ADVERTISEMENT CAUGHT

HOMESTEAD Saiam| Fecipr. DMbicious, Satisfying. 5500
Box 192, Greal Falls, Montana 59401-0152

WINEMAKING, BEERMAKING, ETC.

e T R T E— e
BEERMAKING-Winemakers Fres Catalog Fasi Service
Frea Recipes. Callar-M, Box 33525, Seatile, WA 98133, B0O-
2187
THE 20's Holtest Drinks Incleding X-Raed. Send §4.85To
aArt Of Bartending, PO Box 1452, Piscatewaly, Ml 08855

STOP SMOKING 1452
OOK-Caalog. Fines! Equipment
GUARANTEED!! Unique Patented Sytem. FREE INFOR- FREE BEERMAKING BOOK-Caraing g
MATION: Gel-A-Grip Enterprises, 11508 Peart Roag, | ngredients Fast Servicel 1-800-852 8545
Cievelana, Ohio 44138 WINEMAKERS - BEERMAKERS Free [llusirated Catalog -
Fast Service, Large Selection - VISA/Mastercard - [816) 254-
TREE REMOAALS 0242 - Kraus, Box TBSO-L, Independence, Messourl 68054

TREE KILLING MAIL. $10.00 Each. & for §25.00, Trees, Box
3064, Maple Ghen, PA 19002

WHOLESALE Contact Lenses. All Brands. Example: Dis-
posables-517.00. Bausch & Lomb Softlens-511.00. 1-800-
521-3511

TOBALCCO

GARDEMING & LAWN CARE

ROTARY Mowers RidingWalking Sharpen Without De-
iaching Blades. Modificalion Hand Grinder, Plans $9.00. TW
Eniterprisas, P.O. Box 86, Lisbon, MO 21765-0086

CIGARS, Tobacco. Pipes, Cheaw. Fres Catalog Erie
Tobaceo Co.. 1828 Euclid, Cleveland, Ohio 44115

‘EXPERIMENTER LABORATORY CHEMICALS GLASS
WARE, Catalogue 5200 Established 1953 HAGEMOW

LABORATORIES, 1302 Washingion, MANITOWOC,
WISCONSIN 54220
TELEPHONE & SERTVICE

VERIFY TELEPHOME NUMBERS and more. David, 3108
Myron Street, Pico Alkera, CA D0BS0

INFORAMATION. On anything. Ferguson FAesearch
Specialists, B0-15 Woodside, Woodsige, New York 11377

REQIPES, COOKING, ETC.

RECIPE Rasaarch, I'll Find The Ones You Want 5800
Jackie, P.0. Boa 434583, Garland, Texas 75049

SAUSAGE-MAKING, Smoking, Free calalog of eguip-
ment, ingredients. Semplas, Box 114TEP, Minneapolis. MK
55411, BOD-48E-5add.

CAFE EXPRESS Offers 5 soup recipes. Send $5.00 P.O
Box 1163, Provinosiown, MA (2657

7 EASY Child tested & Approved Dinner Recipes §£3.00. JC

Discoun! Sales, Dept. 201, 3100 independence Piowy £311-

JESUS" MEALS. Authantic. sasy recipes from Christ's
timel Six pages. SASE. $8.50. JM, 150 5. Glenoaks Blvd.
#9135, Burbank, CA 81510,

HEAVEMLY Chocolale $5.00VSASE. Recipes, BAEI Singing
Quail, Austin, TX TETS8-6134

Popular Mechanics

224 West 57th Street, New York, N.Y. 10019
Classified Advertising Dept. (212) 649-3167

DEADLINE FOR ADS: Copy and payrnent must be recaived by the 5th day of the 2nd preceding monih for the: issue in
Secton

which the ad is to appear. See Head of Classified

HOW TO COUNT WORDS: Name and address must be included in counting the numbaer of wands in your ad. Each
mitial or number wsed counts &8s 1 word: J.J. Smith, 224 Wast 57th Streed, New York, MNew York 10019: 9 WORDS.
Zip codes are nol counted. Phone #: 2 WORDS, Symbols used as keys are charged for. Cily or state count as 1 woed
aach: New Brunswick, New Jersey: 2 WORDS. Abbraviations such as C.O.D, F.OB, RPM, USA PO, 57,

BEGINMERS SPECIAL. Free Calaiog and GREAT PRICES.
Call U-BREW 1-B00-845-4441, Morth Myrile Beach, 5C

20563,
TFAEE CATALOG Brew gualiyy bear yoursall Cail
WindFrver Brewing 1-800-266-H0PS.
“FHEE Catalng Sebastian Brewers, 7710 91 Avanua, vero
Beach, Flonda 32967 1-800-TB0-SU0S.
LIQUEUIRS - industry Quality - Made at Home. Irish Crearn,
Amaretio, Créma de; Manthe: Cacso; Banana - Mone! 40 pg.
Book. Satsfaction Guarsniesd Sond 51000 to Recipes
Ressarch™, POT02, Box V0475, Fargo, ND 58106-04T5

BURGLAR ALARMS & HOME
PROTECTION

WIRELESS Home, Auto Security Systems. SASE. RAB,
Beonm 356, Earrcnarslar WY 10708
FHigh quitlitywisiity Shaminuem se
curily System yard warning signs work. STOP THEM AT THE
ROAD! 453855 Forress Socurity, Box S68 Dacula. GA
aar
GLARD your dogrwiays with DOOR STOP ALARMS. Thay
reassl and alert lorced amiry. Great lor hames, siones, offices.
Free brochure Viendech, 2 Kelly Ridge Road. Carmel, NY
10512
PERSOMAL ALARM ciips 10 bedl. purse, door, sar-splitting
vl metivated by switeh/pull-pin, baltesy nal included. Fad
or grey $1685 CMo. Unlimited Opporunies, 53853
Crakoview, Shelby Township, i 48315

Order
Form
D4

FAX: Ii‘t 977-54158
212) 586-5562

§12.60 per word—10 Word Minimum

BOLD FACE CAPS—351.00 Per word
((First Word: No charge for Bold Face))

$65.00—BF CENTERED HEADLINE

16mm are countsd as 1 word. (PO, Box 392 countad as 3 words) Webster's intemational Unabridged Dictionary (5 Words or Less)
will be used as our authority for speling, compound words, hyphenations, abbreviations, etc. Send remittance £54.00—Screening
payable and order to Popular Mechanics, Classified Depariment, 224 West 57th Strest, New York, New York 10019,
Pleasa indicate Heading under which ad is to appear.
Remiltance of § is enclosed to cover insertion(s] m the issualsh Classification
NO CHARGE FOR CAPS | 2 | 3 | 4 | § | & | 7
| i
] E ] | 10-5128.00 ] 11513860 i 12515120 i 13515180 i 14-5176.40
| L i | |
15-5180.00 r 18-5201.60 | 17-5214.20 | 185206 80 | 15-5230 40 i 20-5252 OO | 21-5284 80
a0 im ium iutnm iu-m?u I:rm im
| | i |
P56 40 | :-3a78.00 | ar-s200.80 | :-se0220 | 33841500 iu-mu: iau-m'..m
365-3452,60 i 375468, 20 i 35-34T8.B0 —i 55401 40 I[ 40-5504.00 i 41-5516.60 i 42-8579.20
H5511 60 i 45554 40 i A5-5567.00 i 6357060 i 4755220 i 48-5504 50 J| 45361740
YOUR NAME PHONE
{PLEASE FHINT)
FIRM (NAME IN AD)
¥YOUR ADDRESS
cITY STATE ZIP
DATE: YOUR SIGNATURE

{PLEASE PRINT OR TYPE COPY = FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)



PREVIEW

COMING NEXT MIONTH

Flying Saucers Are Real!
Secret military aircraft, alien spacecraft or
what? Our firsthand investigative report cuts
through the coverups to reveal the truth
about flying saucers. Don't miss this exclusive
—our cover story in the January issue.

Design & Engineering Awards

We honor the best designs and hottest new
ideas in science, technology, automotive,
boating, outdoors, home improvement, home
electronics and photography with PM's presti-
gious annual Design & Engineering Awards.

Compact Confrontation

You'll find plenty of zip in the new V6-powered
family sedans. But which one should you buy?
We run six popular models through our full
battery of tests to give you the answer.

SitOn It
Build our turn-of-the-century Mission-style
couch. Our step-by-step instructions walk
you through each phase of the job to craft
this fine piece of furniture.

Hot Shots

The newest point-and-shoot cameras are
smaller and lighter, offer underwater operation
and take better pictures. We sort through the
models and features—so you won't have to.

CB Comeback

Remember “10-4, good buddy™? Motorists are
finding CB radio a cheap alternative to cellular
phones, and are relying on CBs in emergencies.

Editor's Note—Due to changes in production schedules, an
article may not appear when originally planned. We apologize for
QY IRCORMERLEADE this LAY COUEe.
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SURGEON GENERAL'S WARNING: Smaoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.

100, %6 mg. "tar”, 1.2 mg. nicoting av. per cigarette by FTC method



*’

“Now You Won't Have To
~Sit So Close To The Screen.

Chevy $-Series. Hang on to your popcorn. Now you can watch your

favorite action and adventure show without getting a cramp in

your leg or a crick in your neck. The roomy new Chevy S-Series

is here. Designed from the inside out, the S-Series Extended-Cab

gives you an extra notch of seat travel for more leg room than almost any full-size extended-cab

pickup made. How's that for good measure? And the 5-Series is e xceptionally quiet. Foam

plugs, triple-sealed doors and a great deal of sound insulation keep outside noise outside.

Ehevy E-Zarins

LIKE A ROCK

For a free product brochure call 1-800-950-2438,

The Cheviolet Embbem and 5-10 are registered rrademarks and Chivy 18 3 trasemark of the GM Corp. Q1994 § 0 Corp. All Rights Reserved. Buckle up, America!




