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At least the fuel injectors are clean.

It's fun to play in the mud, able power and performance.
but not so fun to get stuck in it. Plus it cleans up your entire fuel

Or anywhere else for that mat- delivery and intake systems for

ter. That's why we developed up to 2500 miles.

STP® Super Concentrated Fuel So the next time you clean
wen ULl Injector Cleaner. your car, why not add a bottle of
mﬂfﬁ:ﬂ One bottle quickly helps STP Super Concentrated Fuel

unclog dirty fuel injectors that Injector Cleaner. Make it beauti-

can rob your engine of depend- ful on the inside, too. B
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AUTOMOBILES -
62 Owners Report: Pontiac Grand Am
It's a best seller with styling that wins the buyers.
93 SPECIAL SECTION: Car Care Guide
Every car needs periodic maintenance. Here's what
your car needs—daily, weekly, monthly, yearly.
116 Detroit Spy Report The "96 Ford Taurus, ‘95
Dodge Avenger, 97 Dodge pickup, and more.
TELECOMMUNICATIONS
53 New Look For Cellular Phones
Digital technology carries data and a clearer signal.
120 Video Servers The heart of videa-on-demand.
SPORTS SCIENCE
35 Shock Absorbers For Your Feet Latest athletic
footwear has cushions to let you literally walk on air.
BOATING/OUTDOORS
44 Best Of The SHOT Show
Nine great new products from the Shooting,
Hunting, Outdoor Trade Show.,
46 Comparison Test: Flats Boats
Fishing features and high performance converge
in a &-way shootout.
118 Rough Riders Jet-skiing the Windward Islands
on the hot new Kawasaki XiR.
AMERICAN CLASSICS

50 Winchester Model 94
On the 100th anniversary of the most famous rifle
in history, it's still called the gun that won the West.
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EDITOR'S
NOTES

® I've never met Ken Eberts. But I've been a big fan of his for vears. In fact, 1
always wished 1 eould own one of his fine paintings and have it in my home to
enjoy. Ken Eberts is an automotive artist in the truest sense of the word. His
entire life has been devoted to illustrating automobiles, In his own words, “As a
yvoung baoy, I drew automobiles at the kitchen table in my parents' apartment in
The Bronx. As a young man,
1 designed automobiles for
the Ford Motor Co. For the
last 22 years, I've painted
automobiles in my paintings
as an automotive fine
artist.” Fine indeed. I first
hecame aware of Eberts's
work in the pages of the
weekly newspaper Old
Cars, and other publications
devoted to the old-car hob-
by. Later, 1 saw his work
become the poster art for
gome of the most presti-
gious old-car shows such as
Pebble Beach and Meadow
Brook Hall. When the op-
L portunity came up to com-
Ken Eberts. mission an Eberts work for
our annual Car Care Guide cover (page 93), 1 jumped at the chance. No one
captures time and place like Ken Eberts. We're proud to have his art in the
pages of POPULAR MECHANICS, ... I8 the Boeing E-4B airborne war room 4
relic of the Cold War or something we still need, in light of the noise coming
from the saber rattlers in Russia? Whatever your opinion, a look inside the
huge plane (page 38) is a fascinating trip few have been able to take, what with
the whole thing being one gigantie classified top secret. I, for one, am glad the
aireraft is still around. ... Remember when vou could walk into a shoe store
and buy a pair of sneakers? Just buy them? You didn't have to be a biophysicist
to make a choice. Have you walked into a Foot Locker store recently? There
are literally walls full of sneakers—aer, pardon, athletie shoes—to choose from,
So how does one choose? Well, if you're after the very latest technology, vou
buy one of the shoes in our article, “Running On Air,” which beging on page 35.
The air cushion built into these shoes makes this the only way to fly these days,
Too bad they cost about the same as a pair of Italian leather loafers at Gueei.
... One of the first things 1 did when [ bought my present house was to have a
sprinkler system professionally installed. Even then, it cost almost 32000 for
coverage of my paltry one-third acre lot, and we're talking 19 years ago. 1 hate
to think what it would cost now. But our Home Improvement Department edi-
tors show you how to do it for a fraction of the cost beginning on page 66, This is
one of the most cost-effective articles we've ever run. ... When it came time to
pick the first candidate as the subject for our new American Classics series
(page 50), the Winchester Model 84 was at the top of my list. If you have an idea
for a future American Classics subject, drop me a note about it. Till next time.,
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And This Is The
Most Popular Line Of Sport
Utility Vehicles On It.

It’s a big place, this planet of ours. Big enough to allow room for all those people who have different ideas

about what a sport utility vehicle should be. Yet, in all the world, theres only one company that offers a

line so complete, it delivers something for everyone. Small surprise that Chevy Suburban, Blazer and

S-Blazer are the most popular family of their kind anywhere. * Or that theyre llz.lllii Anlnliféi

from Chevrolet, the most dependable, longest-lasting trucks on the planet. Fﬂ7
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Walt Kosinski, do-it-yourselfer
I love fixing things.

One day it's a lawn mower.

The next, my neighbor's car.

But two things stay the same.

My hands get dirty

And GOJO" gets them clean.

GOJO keeps them in good shape, too.

Need something fixed?
Just call on me.
It's in your hands.”

. ]
PROFESSIONAL SKIN CARE
SINCE 1946

GO = Nr..u'l:.' AHY h[u'u:.uﬂurd |'|n.1|!|.-.wm:|.ul sk carc
products caring For working hands, worldwide, © 1994
GO Industries, Inc. Al nghts reserved.  1-216-945- 50688
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A Proven Winner

In Detectlon

wsed type of radar. Tt also won for long
range K-band detection, the type most
mmml;rnpumdin“lmt-nm
mode. In addition, you're assured long
range Ka and Laser protection for
total peace-of-mind driving.

Best of all, only Passport 4500
SuperWide+ Laser utilizes our patented
DPR anti-falsing technology to mini-
mize annoying false alarms in a way
110 other detector can match.
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oo hasthe test results 1o prove it — again.
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To order, call toll-free:

1-800-433-3487 H_,,,

I Cunada. call wll free |-R00-0HT-3452
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Save
Passport” 4500 SuperWide $209 EEEIL
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LETTERS

Shocking, Simply Shocking

Apparently, everyone ex-
cept for POPULAR MECHAN-
1CS knows General Motors
built the Impact to demon-
strate to government gurus
and environmental nuts
that electric ears are not
practical for America. The
road to a “more advanced
(and affordable) battery” is
blocked by the basic laws of
physics and chemistry.
Your cover story was in-
formative, interesting and
entertaining. But it did
nothing for the technical
eredibility of POPULAR ME-
CHAXNICS. Reminds me of
the “airplane in every
driveway” stories of the
late 1840s.
WILLIAM K. SHARFPE
KINGS PARK, NY

That was a helicopter in
every driveway. —Ed.

With the rush to perfect an
electric car, what are we ae-
complishing? We are only
shifting the pollution prob-
lem from the automaker to
the power company. Re-
gardless of how we gener-
ate electricity—nuclear,
fossil or hydro—we still
have a pollution problem.
Let's spend our time and
maoney on some new method
of penerating power.
EDWARD A. SCHREIBER JR.
WAUSAU, WI
Letters are subfect to editing for
length, style and format.

1

A marvelous article. But,
where are we going to get
the power to charge the
batteries? With the obsta-
cles in the way of building
nuclear plants, we are go-
ing to encounter a most
serions power-generation
problem.
H. KENNETH ANDERSON
PORTLAND, OR

Your article would be more
justified if sales of these
cars were limited only to
residents that have electric-
ity provided by nuclear
powerplants or hydroelec-
trie plants. Only then will
electric cars truly be zero-
pollution vehicles. Electrie
cars charged up in eities
like Los Angeles, where
35% of the air pollution
originates from fossil fuel
powerplants, will not solve
any air-quality problems.
Unfortunately, the do-
gooder environmentaliste
who promote electric cars
generally oppose nuclear
power for generating elec-
trivity—a Cateh-22 situation.

STEVEN A ZIEG
YORBA LINDA, CA

Let’s quit wasting time and
energy on a stupid idea—
the “magic” battery pipe

dream—and get on with LI}J!
development of something
that will work. Ironically,
the disposal of all these
batteries from electric cars
could pose its own serious
environmental implications,
STEVE CORNELIUSEEN
CHICAGO, IL

In your discussion of the
Impact, surely you err
when you say, “we drag
raced a "93 Acura up a steep
inecline and arrived in
front." How can a 16.8 kw,
which equals 22,52 hp, beat
a real car? Something is
wrong. Please explain.
JEFF DOUTHWAITE
SANTA BARBARA CA

What's wrong is you. The
16.8 kw referred to in our
story is the amount of
power the battery pack can
store at any given moment,
The electric motor that
powers the car is rated 102
kw, or the equivalent of
137 hp—more than a
match for the 140-hp Acu-
ra Integra we raced up the
hill. As for the outcome of
the race, I was there. 1
drove the Impact. We start-
ed evenly from a dead stop.
The Impact beat the Acura
Integra up the hill. —Ed.

Under Sail

The arrival of my monthly
iszue of PM is always an ex-
citing day for me. As an
avid boating enthusiast for
mm;te e&hm 25 years, | renllthy
perked up upon seeing the
“Boating '94" headline on
your February cover.
Imagine my disappoint-
ment when your feature did

thusiasts. We buy maga-
zines, too, o how aﬁuut Eiv-
ing us equal space?
STEVEN M. STOEHR
WESTERVILLE, OH

Sorry, Stoehr, we’'re power
FLLYS, —Ed.

Cooled Off
Hotlines
Your “temporarily discon-
nected” Hotline Phone Ser-
vice must be the Iongi:st
“tom " program since
the fg‘cj} mgz.ﬁ tax. The
Hotlines are a great idea.
When can we have them
back? Please?
JOHN J. LIGHTER
BOWIE, MD

Like many businesses dur-
tng this recession, we've
had to cut back on some
expenses. Unfortunately,
the Hotlines had to go. If
the economic climate im-

roves, the Hotlines could

not include a single item of back as soon as this year.
interest to sailboating en- —Ed.
lteader Frojm Of The Month
o " l\‘ [ i

Your article “Multipurpose Utility Shed” in the April 1985 Issue
provided the impeatus for the construction of a similar structura,
The overall geometry, features and |deas from your article
ware faithfully included in my project and make the shed func-
tional and attractive. The constriction afforded an opportunity
io apply planning, omganizational and mechanical skills and |
derivad lots of personal satisfaction from the complation of this

ecl. The shed is a welcome addition 1o the prope
thetics. Thanks for the inspiration.

iy ass-
DAVID ALLISON
NEWTOWN SQUARE, PA
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OUR LAWNMOW
KIGKS GAS.

Sure, that’s tough talk, but the new Black & cord or lose your temper. All you do is squeeze
Decker Cordless Mulching Mower is tough enough  the grip and go. No sweat.
to back it up. Plus, it's the only cordless electric to offer

You want power? Well, our mower gives you both mulching and side discharge mowing.
all the muscle you need. In That way, if your grass gets
fact, with up to 90 minutes % BMGK&“E“KEH too long to mulch, you can
of run time, it'll easily taFkle Cordless Mulching Mower switch to sideldischarge anlcl
a 1/4-acre lawn. And since take care of it. Now that’s
it's a cordless electric mower, it'll do the job  something pure mulching mowers can’t do.

with less noise and less air pollution. Not For a free video and more information on
to mention, you'll never have to mess with a  the new Black & Decker Cordless Mulching
gas can again. Mower, just call us at 1-B00-762-6672. After

Next, there’s our easy-to-use handgrip start.  all, why keep hassling with your old mower,
Unlike gas mowers, you won't need to pull a  when you could be cutting your lawn with ours.

© 1084 Biack & Decker [LIS) Inc




TIME MACHINE

90 YEARS AGO: MAY 1904

- Oil Veins
Popular Mechanics

The tentacles of the Rocke-
T Y T T feller empire were spread-
Rocheleller Will Pipe (M Acroas America ing, as a new pipeline would
goon ferry crude from the
= e o . fresh oilfields of Kansas to
ey the monstrous Standard Oil
EEereT refinery at Whiting, Indiana.
Meanwhile, New Jersey re-
fineries would be linked with
their counterparts in Ohio.
When the pipeline system
ultimately stretched to the
Gulf of Mexico, Rockefeller
would be able to shuttle
black gold across the coun-
try without kowtowing to
the railroad barons,

Bty o S L SR S Ml 0 B

o Wbt o, bt st il
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60 YEARS AGO: MAY 1934

Battie Blimp

Airships were already in-
flating expectations as war-
birds. One West Coast in-
ventor promised nothing
short of destruction of the
Russian fleet. Japanese
agents were scheduled to

watch as the California
Eagle bombed a barge off
the Golden Gate. The 80-ft.
airship caught the attention
of Capt. Thomas Baldwin,
who later sold the U.S.
Army on the merits of the
dirigible.

Bee Plus

LMD GHOSTS HAUNT SPEED FLYERS T
- In aviation's golden age, en-

POPULAR
yli {“I I'\N I (S the best models for aireraft.
Case in point: the effort by
an Austrian researcher to
imitate the flight of the
bumblebee. Raymund Nim-

two pairs of wings, each

by rubber gaskets. Air
pumps caused rubber cells
under each wing to oscil-
late. In theory, the system
would have provided lift,

AR, frku-ﬂ propulsion and steering.

30 YEARS AGO: MAY 1964

fuhr designed a craft with J§

 Post Flight

Meanwhile, other Austrians

gineers were abuzz with the | were launching a new era in "
notion that nature offered | postal delivery—the age of 44

attached to the fuselage 5'-: '

rocket mail. Each
vehicle carried be-
tween 200 and 300 let-
ters across two dis-
tricts in the city of Graz,
The small rockets as-
cended at a 65° angle,
then parachuted back
to Earth. By all re-
ports, the system did not
loze a single letter.

Aquabatics

At the Navy's David Taylor
Model Basin, a new breed
of submarine was eavorting
through the water like a
mechanical sea lion. The lit-
tle model could stand on
end, crab left and right,
spin on its center, and rise
and fall vertically. The key:
hull-girdling propellers
fore and aft, with blades of
variable pitch. With such a
system, engineers believed,
a full-scale submarine could
alzo dive deeper and run
more quietly than its push-
prop brethren,

MULLCK-aF BATING FROM FORD OWNERS

POPULAR
MECHANICS

Mowy s Soing WINDMILL SUBMARINE

Muscle Fish
An aquatie influence contin-
ved to wash through De-
troit, as big fierce fish on
wheels were hooking buy-
ers. The original Barracuda
came with the world's hig-
gest rear glass, a 2077-84q.-
in. are that swooped from
the roofline to a few

inches above the tadl

bumper, Early on, however,
the fastback was simply a
Valiant with window dress-
ing. Only in 1967 did Ply-
mouth begin putting teeth
in the Barracuda, in the
form of big-block engines.
The killer 'Cudas—the
440s—arrived on the scene

in 1969, P
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Kings, 17 mg. “rar”
1] mg. micoting av. per
eigarette by FTC methed

£ 1054 BAW T Co

MENTHOL IS

no doubt about it.

SURGEON GENERAL'S WARNING: Smoking

By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight.







WE DRIVE
AROUND
IN CIRCLES
10 GET TO

YOUR HOUSE.
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RACE-PROVEN TECHNOLOGY GOES
INTO EVERY FORD FOR THE STREET,

At Ford, when we race, we travel beyond the loop. Because
the finish line is our signal t take what we learn on the track
to new places. Think of it. Even better braking technology.
Aerodynamics. And fuel efficiency. All going into the Ford
you can drive. That’s what we call going full circle

HAVE YOU DRIVEN A FORD LATELY?
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“Wellingtons. For a dealer near

"0 THE WORLD'S MOST COMFORTABLE BOOTS
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HLUBELE TPALE TELESOOPE PHOTS

BALTIMORE, MD—After a repair
mission that went off like a dream
(see “Hubble Rescue,” page 42, Jan.
'04), the nightmare of the Hubble
Space Telescope is over.

Suddenly galaxies are popping into
focus like seience-fiction paintings,
and fuzzy blobs of starlight snap into
swarming pinpoints. Gone is the
spherieal aberration. Gone, the jittery
golar panels, With beefed-up comput-
er memory and a fresh set of backup
components, Hubble is ready to lead
astronomers on 4 tour through the
universe,

First stop: Jupiter. Suspense is now
building as a train of comets zeroes in
on the big planet (see “When Worlds
Collide,” page 106, March '94). Al-
ready, Hubble has reimaged the
comets and revealed that they are
fragmenting further. Some of the

Editor\Writer: Gregory T. Pope
Reporters! Philip Chien, Mike Fillan, Scott Gourfey,

Herb Shuidines
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He’ What The Universe a]ly Looks ike

cometary chunks are also falling out
of alignment with the main string.
Hubble will revisit the comets before
mid-July to track these developments.

Farther out in the cosmic sea, the
telescope will begin sighting in on
variable stars used as yardsticks in
megsuring the size of the universe. By
gauging their brightness, Hubble will
establish their distances from Earth.
With enough such measurements, as-
tronomers ghould be able to pin down

revier.

MAY 1994

ST

Before and after Images of galaxy M100
(top] show resuits of Hubble repair, while
new comet images reveal changes.

the distances between galaxies and
hence the age of the universe—a long-
standing issue that Hubble was built
to resaolve.

Already NASA is planning further
upgrades to Hubble—second-genera-
tion instruments to be swapped dur-
ing shuttle missions three and six
years from now,

Highlights This Month
® Cheap Shots—NASA's new economy-class spacecraft.
® Walk This Way—Unique robot to swing across terrain.
® Space-Age Frame—The astonishing aluminum Audi.
® Drain Brain—Device rescues energy from bathwater.
® Probe Probe—Solving the Mars Observer mystery.
® Racing News—Tomorrow's IndyCars today.
e Shot Blockers—Add-on armor for fighting vehicles.

POPULAR MECHANICS = MAY 974

(More Tech Update on poge 18} 17



Mars Observer
Whirled
Without End

PASADENA, CA—Missing in ac-
tion since last August, the errant
Mars Observer spacecraft proba-
bly threw itself into an eternal
spin after bursting a pipe.

A probe led by Timothy Coffey,
head of the Naval Research Labo-
ratory, pinned blame on a faulty
oxidizer check valve, although no
one knows for sure,

In this scenario, the oxidizer—
nitrogen tetroxide—accumulated
in a pipe downstream of a leaky
valve, all during the 11-month
voyage to Mars, Then ground eon-
trollers commanded the space-

% ol Faulty valve allowed fuel and oxidizer to rupture
craft to pressurize its fuel tanks, e satiing MY o iy
Mars orhit. Accordingly, hydrazine
fuel rushed into the same pipe, where
it met the oxidizer. The resulting

in preparation for the boost into

Titan Plus Centaur
Equals Record Lift

CAPE CANAVERAL, FL—When the first Milstar
(see “Switchboard In The Sky,” page 40} wen
up on a Titan 4 rocket last February 7, Air Force
officials breathed a sigh of relief.
the mighty Titan roared, an explosion seconds
after liftoff deep-
sixed a billion-dol-
lar trio of spy satel-
ltes. And delay and
expense have rid-
dled the program.
The Titan that
ferried Milstar was
the first to carry a
Ceantaur
stage. This power-
ful motor, used on
Atlas rockets, al-
lows the vehicle to
haul an extra 5000
pounds, doubling
America's lift capa-
bility into geosyn-
chronous orbit. Al-
though the shuttle
can haoist far heay-
ier payloads. it
can't send them 1o
the geosynchro-
nous altitude of
22,000 miles,

America’s mightiest
racket, Titan-Centaur
opens geosynchro-
naus orbit to 5-ton
payloads.

The last time

upper

id

spontaneous reaction melted the tita-
nium plumbing. And the combustion —ereating an off-center thrust that
spewed exhaust through the rupture spun Mars Observer to death.

True Turf For Sports Domes

RINCON, GA—Although artificial turf is unforgiving on athletes,
until recently it's been the only choice for indoor stadiums, But now
a natural surface offers the convenience of the fake stuff,

RapidTurf grows in a thin layer of

Although It's harvested Intact and rolled like

artificial turf, RapidTurf is the real thing.

sand and organic waste on a

microperforated sheet of
polyethylene. Foreed to
grow laterally rather
than straight down, the
turf"s roots form a natur-

| al fabrie that allows har-

vesters to reap the grass
intaet.

RapidTurf Ine. also
claims the grass will
thrive in domes if the
lights are brought up a
few hours a day.

Watts New Under The Sun

NEWNAN, GA—Sunlight is slowly creeping into power-utility
operations. A solar-cell installation undergoing tests by Georgia
Power Co. is converting solar energy at an efficiency of 15.5%.

The 1-kilowatt system builds on the high-concentration photo-
voltaie eell, which, smaller than a conventional solar cell, operates
under a fresnel lens. The manufacturer, Amonix Inc. of Torrance,
California, has demonstrated individual-eell conversion efficiencies

of greater than g
25%. Designed for
volume produe-
tion, such devices
eould bring utility
solar-power costs
down to about 8
cents per kilowatt.
High-concentration
photovoltalcs could
put solar power
within utilities” reach.

{Maore Tech Update on page 20)
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TO MAKE CASTROL SUPER CLEAN

AS STRONG AS THE COMPETITION,

JUST ADD WATER.

Super Clean + 57 oz. waler = Simple Greene Super Clean + 77 az. water = Clear Magice Super Clean + 57 o2 water = Fantastike

et
= =— 9
Super Clean + 20 oz. waler = Formula 409 Super Clean + 57 ¢z waler = Gunk=Green

When it comes to cleaning grease, no leading cleaner/degreaser even comes close to Castrol Super Clean. That's because Super Clean has a
unique industrial strength formula that solubilizes grease on contact, neutralizing its ability to stick. Which in everyday English means that
Super Clean is the perfect solution for your toughest cleaning tasks: engines, barbecue grills, lawn furniture, even garage floors. So look
for Castrol Super Clean in the automotive section of your local retailer. You'll never settle for one of those watered-down cleaners again.

0156 Castrl e

IFIT WON'T COME CLEAN WITH SUPER CLEAN, IT WON'T COME CLEAN.




Does It All

VANDENBERG AFB, CA—When
the Air Force needs to conduct re-
search in space, it either books room
on the shuttle or piggybacks payloads
on other spacecraft. Sometimes, how-
ever, the experiments are important
enough to justify their own satellite.
ARGOS, the Advanced Research
and Global Observation Satellite, is an
example. On board, ultraviolet and X-
ray sensors will map the ionosphere.
Meanwhile, a space-dust collector
will grab samples and an arcjet will
provide electrical propulsion. In addi-
tion, the X-ray sensor will lock on to
bright X-ray stars to guuge the satel-
lite's attitude and position—a unigue

application of celestial navigation.

ARGOS will go up in September

19495 atop a Delta rocket.

The Alr Force will combine a handful of
experimental goals aboard one satellite,
known as ARGOS.

| Indy 2000: The Future Of Auto Racing Is Now

PASADENA, CA—In May, man's thoughts
tum to IndyCars. Mowhere are the wheels
turming faster than in the minds of Honda
executives, who are fielding two teams for
this year's PPG IndyCar Waorld Series.
They've even gone to the extent of spon-
soring a student project at Art Center Col-
lege of Design, the nation's top training

ground for auto design.

Paced by a 14-week deadline, the de-
signers concocted a variety of vehicles.
Among them: a hydrogen-powered 2-stro-
ker from Joachim Anscheidt, a car with a
breakaway safety capsule and a fifth
wheel from Sergio Luna, a racer with vari-
able front-tire air pressure from HRobert
Bauer, and an asrodynamic transporier
from Kevin Cunningham.

0

{More Tech Update on page 24)
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The inverted rovier, adjustable rails, a sliding miter
table, and the air floatation/vacuum clamp system. Is
this a table saw, or a woodworker’s theme park?

elep right up! See the BT3000 Precision Woodcutiing System from Ryobi with your own eyes!
Because for those with a passion for wood, there is no greater thrill. Like the unique sliding miter
table with its oversized miter fence and giant miter scale for unparalleled accuracy. A patented

mechanism that locks the rip fence parallel to the blade, front and back. Adjustable
rails and tables to support up to 30” of ripping capacity, left or right of the blade. Ah, then
there’s the power! A whopping 15-amp, 3-horse motor with enough umph! to glide through
your hardwoodiest 4x4's. And if the basic saw still doesn’t have you panting, don’t miss the

options! The amazing Air Floatation/Vacuum Clamp Table. An inverted Router/Jig Saw
Mounting Kit. The Quick Fold Outfeed Table. And a breathtaking Dust Collection System.
There's even a Wide Table Kit for rip capacity up to 72", But wait, there’s more! More
features, patents, precision and options than any other saw in its price range. And

that alone should be enough to get any serious woodworker’s adrenalin flowing.
Madae in U.5.4
:; ",‘1 ..' I‘;’I!:r - 1

Call 1-800-525-257%9 lar mode information Making Innovative Concepts A Reality -
Byt Seranico Coep 5201 Poormres Dairy Boud Sute | Asdusos FE2EEYS0 8 Byubs Amescn Cop |99



WE MADE IT THE BEST TAURUS EVER.
YOU MADE IT AMERICAS BEST-SELLING CAR.

AGAIN.

FORD TAURUS

A never-ending quest for excellence
That's the idea behind our efforts to
continuously improve Ford Taurus.
It's an approach that's led to over
50 refinements on this year's model
alone. Which means this vear’s

Taurus rides smoother and handles
better thuan ever befone,

It's also a philosophy that’s gener-
dh'l.l. d VETY !Ll\.'l.'l['illl"lL' fr.':'n'l"H MIse From
the public, For proof, just
look ar the sales records.

You'll see that Taurus

second straight year as the best-
selling car in America’
Whenever we look at ways to
improve our cars, safety always gets
prime consideration,
That's why dual air bags*
are standard and ABS

is avilable on Taurus,
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F
EVERY 1994 FORD COMES Standard dual air bags. Roadside l—IAVE You DRIVEN

WITH OUR ROADSIDE assistance, Over 50 product refine-
ASSISTANCE PROGRAM.! ments. All reasons why when you A FORD LHELY?

When vou buy a new "94 Ford, choose Taurus, you have so much
help is only a toll-free call away if company. \ ,
you should have a flat tire, run out of '

gas or lock vour keys in the car. One

more example of how much we care.



Better, Smaller,
Faster, Cheaper

GREENBELT, MD—Call them the
Small Explorers. They're the latest
family of probes hoping for a lift into
space. Seeking science on a shoe-
string budget, NASA has been can-
vassing researchers for candidates.

A Small Explorer can't weigh more
than 500 pounds or cost more than
$35 million. From 51 proposals, NASA
has now whittled down the competi-
tion to four acronymie choices, two of
which will fly before the year 2000,

JUNO, a Joint Ultraviolet Night-
Sky Observer, would involve NASA
and the Italian space agency. The
Positron Electron Magnetic Spec-

trometer (POEMS) would measure
antimatter in cosmie rays. WIRE, the
Wide-Field Infrared Explorer, would
focus on galaxies. And a Transitional
Region and Coronal Explnrer
(TRACE) would watch the Sun's mag-
netic field and plasma structures.

Smaii Explorers would carmy one or two

Instruments, allowing fast development
and up-to-date hardware.,

Shedding Light On Photosynthesis

ST. LOUIS, MO—Researchers are il-
luminating the mysteries of photosyn-

Laser pulses stimulate photosynthesls,

then gauge speed of electron
transfer in microbes.

dr, (<,

e Within the bacteria. The goal: mnre%

thesis, the process by which plants
convert sunshine into chemical energy.

SOUD-STATE AMPLIFIER
LASER

FREQLENCY
DOUBLER

CAMERA  SAM 1-LE DICHRCHC FILTER  \WATER

-

At Washington University, chemists
have assembled an ingenious laser ap-
paratus to tickle photosynthesizing ,
bacteria into giving up their secrets. 2
A laser beam, delivered ing
pulses, is first split into two. One
beam excites a sample of theg
mierobes, triggering photosyn- z
thesis. The other, after an infini- 5

' ? tesimal delay, then bathes Lhe;

sample in white light. ¢
By seeing what colors ¥
are absorbed from the §
light during photosyn- 3
thesis, the I‘EﬁEﬂ]‘EhEI‘Eg.

ean time the movement of electrons &

efficient solar-powered devices. ]

Air-Cushion
Catamaran

MIAMI, FL—Somewhere between a
catamaran and a hovercraft floats the
SeaCoaster, a new hull design from
Air Ride Craft Inc.

Mow under analysis in
the form of scale models,
the SeaCoaster rides on
twin sidehulls, each tipped
with wave-slicing bows.
Blowers create air cush-

to a smooth ride without the pitching catamaran al cruise speed.
maotion commonly exparienced in sur-
face-effect ships.

is a transatlantic racing hull.

Among three models being tested

Air Ride claims that a
SeaCoaster slips through
the waves with half the
resistance of a monohull or

lons in hollows carved into
each sidehull, which sink
only slightly into the water.

The combination adds up As ferry or yacht, SeaCoaster offers air-blown twin-hull with wave-slicing bows.

AW BOE CRAFT . PO, Ml LLLISTRATION BY ELETT NCRAAK
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ONE DECISION YOU REALLY SHOULD MAKE
BY THE SEAT OF YOUR PANTS.

To get a feel for how a John Deere LX188 Lawn Tractor is
built, just sit down. That way you can literally feel
the strength of a frame that's welded, instead
of bolted like some others. And the power
that comes from the LX1B8's liquid-
cooled, 17-horsepower V-Twin engine.
(Other LX Series Tractors offer 14-
horsepower overhead valve engines or
al5-horsepower V-Twin.)
by .nd 1o/lew. even
selection, wie o parented,  Detter, you should know LX Tractors are
; r:u”ar available with 38-, 44-, and 48-inch mower
decks and take a wide range of attachments,
s0 you won't outgrow them. And they have the
highest resale value, |ust in case you ever do.
Which makes this one seat-of-the-pants
decision you'll never kick yourself for making.

\ vight so=inch turning
nl-\.llllr.\' WIHJ{L’S |||l'1' CelsY MRIRCEICring.

NOTHING RUNS LIKE A DEERE®

FOR THE DEALER NEAREST YOL), CALL 1-800-503-3373,




STATE COLLEGE, MS—Bruins,
batteries, sample bins—all these bur-
dens can weigh down a walking robot.
But & unique design by Matt Michel
and Robert Ferguson, two former
Mississippi State UUniversity students,
throws its weight around to good use,

The Beast (short for Best Economi-
eal All-Terrain Space Traveler) con-
sists of two tripod legs and an equip-
ment box that shuttles across an
I-beam. The box serves as a counter-
weight while the Beast walks, First
one tripod, counterbalanced by the
box, ruises its seissor-juck legs. Then
a motor in the other tripod turns the
I-beam to swing the lifted tripod for-
ward. That tripod then replants its
feet, and the box slides over to the op-

poeite end of the beam. The Beaut
then takes another step. In confined

Beast slides its equipment box back and
farth. using it as a counterbalance while it
lifts and moves one tripod leg at a time.

spaces, the robot ean also inchworm

Chunnel 011 Track For Debut

DOVER, ENGLAND—As we go to
press, the Channel Tunnel is still due
to open this month, as British and
8 French railroad authorities seramble
to meet the deadline,

The shuttle trains that will f

CArS
and trucks under the English Chan-

| nel will debut first. Eventually a fleet

of 38 trains will run between Folke-
stone, England, and Calais, France.
Later this summer, the 18-car
Eurostar trains—based on France's
TGVs—will inaugurate 3-hour Lon-
Shuttle-train power unit undergoes Mnal
checkout (left] while Eurostar engineer
goes through paces on simulator [right].

don-Paris passenger service, British
instructors are preparing engineers
for the anfamiliar journey with a sim-
ulator that can reproduce fog, track
obstacles and signal failure.

w L
Supersonic Periscope
EDWARDS, CA—When the Concorde swoops in for a landing, an ar-
ticulation mechanism lowers its long pointed nose so that the pilot can
gee the runway. Although this system works fine, it's complex and
heavy, Much simpler is a new solution—an upside-down periscope.

Mounted below the cockpit, the Research External Vision Display,
or REVD, sends the pilot a view much crizper than a televizion image.

o The arrangement of mirrors and
lenses also offers little that might
break down,

NABA's Ames-Drvden Flight
Research Facility developed the
apparatus, intended for the now-
defunet National Aero-Spuace
Plane. But the periscope could
benefit supersonic airliners or hy-
personic warplanes,

FALA REITER

On needlenose
aircraft like this
F104 Starfighter,
periscope relays a
rumway view to
pllot during take-
off or landing.

26

Siberia’s New Mud
Puppy R o

- aus i
P ' R

NEZHNY NOVGOROD, Dingo files on Pratt &
RUSSIA—Australia's m”m
tough wild dogs may
seem an odd inspira- Russian alr-cushion.
tion for Russian aircrafl. Nevertheless, Din-
goes may soon roam the outback of Siberia,
The amphibious Dingo, blueprinted by
AeroRIC Research and Production Enter-
prise, features a unigue landing system—an
air cushion contained by wing bladders and
retractable flaps. This will allow the plane to
touch down on unprepared surfaces that
might scare off wheels, skis or pontoons. The
system reportedly can overcome ground ob-
stacles 1 ft. high and ditches 3 ft. wide.

L

{More Tech Update on poge 50)
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Long-lasting
lubrication
penetrates and
loas s rusted parts
while it cleans,
protects, and repels
modsture. 15 oz,

% Professional quality 23-plece
F..“rv_::r sets available in 5.A.E. or Metric,
My Chrome vanadium alloy stesl

is drop forged and heat trented. #aTEI3
With quick release reversible tﬁvfi

ratchet, #Z6646 and #26625

79'? Popular Mechanics~
(1] "
Dy Bright, easy-to-read blade

fentures 167 and new 19.27 stud
markings, With 7' ngid extension
and positive blade lock. 33357

1238

[y

Eﬂmlll.r_Mﬂhlnlu_'

Sel features tri-oval
handles for greater turming
power, New AGH" anti-
camout ribs reduce shppage
Chrome vanadium alloy
stee| construction, #38388

Curved jaw for
easy holding
With built-in wire
cutters. Chrome
vanadim alloy
steel. #26643

6%
fer¥ Popular Mechanics™

Fully polished, heat treated, drop forged,
mutchined hiad on a tubular steel shaft
. handle. #26629

19%

FPopular Mechanics~
Combination Wrench Set
11-plece sets in Gmm to
189mm Metric or 1/4" to T/8"
SAE. With canvas storage
pouch. 26668 and 26657

“A Lot Of Serious Do-It-Yourselfers Are
Discovering We've Got Just What They Need”

Introducing Popular Mechanics tools, available exclusively at
Wal-Mart. They're built so tough, each and every piece is covered

by a full lifetime warranty!

And Popular .
Mechanics tools WAL*MART
meet or exceed ANSI ALWAYS THE LOW PRICE.
specifications for ﬁ{ iy
hardness and torque.

D106k Wal-Mnrt

T
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Performance.
Protection.
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GUMDUT

Solutions to Engine Problems.

PRESENT

THE NATIONAL
AUTO QUIZ

1. The driver involved in this wheelstand -- one of
drag racing's most spectacular moments, is:

=

A) Darrell Alderman. B) Don Garlits. C) Joe Amato. D)
Eddie Hill,

2. A voltage regulator limits the alternator voltage by
controlling the:

A) Field current through the field winding. B) Induced
voltage in the field winding. C) Rotor speed. D) Direct
voltage in the armature winding.

3. An inoperative proportioning valve could result in:

A) Pulsating brake pedal. B) Dragging front brakes. C)
Premature rear-wheel lockup. D) Low, spongy brake
pedal,

4. The electric starter made its debut on the:

A) 1912 Cadillac. B) 1918 Chevrolet. C) 1808 Durant.
D) 1924 Chrysler.

WIN A FREE VIDEO

Send us your auto-related guestions. If we use one
of them in a future guiz, 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
PoPuLAR MECHANICS
224 W. 57th 5L

New York, NY 10019

5. The first hardtop convertible models produced for
sale to the public were made by:

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

6. Chevrolet built their famous Cameo pickup in
1955, GMC also produced a similar pickup. What
was it called?

A) Suburban. B) Sonoma. C) Caballero. D) None of
the above.

7. When troubleshooting an engine with a vacuum
gauge, a rapid fluttering of the gauge needle at nor-
mal idle, which becomes steady as engine speed in-
creases, usually means:

A} Poorly adjusted carburetor. B) Womn valve guides.
C) Blown head gasket. C) Bumnt valves.

8. Which is true about the International Race of
Champions (IROC) series that was started by Roger
Penske in 19737

A) All the cars are prepared as equally as possible. B)
Camaros were used from 1973 through 1989. C) The
race staris by drivers running to their cars. D) Both A
and B,

9. What car line used the *Super* model designation
in 19597

A) Oldsmobile. B) Buick. C) Lincoln, D) Mercury.

10. What two car companies most recently formed a
working partnership?

A) British-Leyland and Honda. B) Ford and Nissan. C)
BMW and Rover. D) General Molors and Suzuki,
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THINK OF IT AS
DEGONGESTANT FOR YOUL

=L you sedeivingone of {
today’s newer, fuel injected cars g
or trucks...think of this, Gumout XTRA®
# Fuel Injector Cicun::r.nl'l'er:-; real relief from engine
g performance problems like poor acceleration, hard starts, hesitations and
stalls --caused by dirty, clogged up fuel injectors. = Gumout XTRA Fuel
~ Injector Cleaner adds a boost of real power to detergent gasolines, to clear out
% congested fuel injectors better and faster than gasolines alone. Pick some up
% 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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Little Scramjet
That Could

LIVEREMORE, CA—Cross a minijn-

ture seramjet engine with the world’s |

largest 2-stage gus gun, and yvou've
pot something clocking eight times
the speed of zound. Rockwell Internu-
tional and Lawrence Livermore Na-
Honal Laboratory have done just that
at Livermore's Super High Altitude
Rezearch Project, or SHARP, facility
(see Tech Update, page 31, Dee, "92),

The 4-in.-dia. powerplant, built by
Rockwell, is now the fastest air-
hruulhing E-m,rinu on record, eclipsing
a Mach-5.5 mark set in 1992 by a
rocket-hoosted Russian seramijet. Al
though the model was built to burn
hyvdrogen fuel, at press time re-
searchers weren't certain that they
had recorded any thrust from it.

LRERMACEE PR

Scale model of axisymmetric scramjet (Inset]. with bullt-in hydrogen propulsion system,
roars out of 2-stage gas gun. Compressed hydrogen in gun boosted engine to Mach 8.

ARCATA, CA—Military planners now
know that peacekeeping missions
are anything but peaceful. Thay're
also hardened to the notion that light-
ly armored vehicles need an extra
layer of protection.

Hard Shells For The Hard- Pressed

hybrid armor package for light vehi- |
cles. Unlike heavy tank steel, the alu-
minum hull of a vehicle like the M113
can crumple when reactive armor [it- |
erally explodes to fend off a missile. |
But the hybrid armor has an inner
shield to absorb the blast. |

INCLIBATOR

Upgraded Fox (right] features mast-mounted
sensor and could pull BIRD traller (above].

30

|

w,{ CENTRIFLIGE
| r i

A technology still under develop-

In Somalia, accordingly, U.S. Ma- ment is flexible ceramic armor, a
rine amphibious vehicles and ltalian melange of ceramic balls and com-
M113 personnel carriers recently posite materials. Not only would such |2
sported the Enhanced Appligue Ar- armor defeat large-caliber machine- |2
mor Kit, made by Israel's Rafael. The gun rounds, but it can also be form- |2
kit sandwiches a rubbar-composite fitted to any silhouette. "

Reactive-hyorid package shields vehicle
from brunt of exploding armor panels.
material between two steel plates.
The inner layer allows the plates to o
shift slightly on impact, deflecting ?
such threats as shaped-charge jets 3]
or 14.5mm machine-gun rounds. g
Perforated carbon steel, which =
makes a traveling bullet tumble, = g
Enhanced Applique Armor Kit swaddies lends similar protection. Perforated steel deflects bullets and blunts
M113 in steel-compaosite sandwich. Rafael has also tailored a reactive- residual effect of shaped-charge weapons.
IR wcowomowevers - Army’s 21st-Century Fox
IR - EAR NS FORT BLISS, TX—Fielded in haste during Desert Storm,
UNIT ~ _permicerator  the German-built Fox is the Army's nueclear, biologieal and
_'r__ = chemical reconnaissance system (see Tech Update, page 10,

AR SAWPLER  July '81). Now General Dynamies is hard at work upgrading
Fox vehicles to turn them into type-classified MS91A1s,

One major retrofit will be the Incorpora-
tiom of an M1A2 tank's computer, In addi-
tion, new external sensors will help

" Fox sniff out chemical weapons as
. i\? .q...
L

L, far as 3.8 miles away.
"-‘h = =3

DECOMNTAMINATION

Meanwhile, German manu-
facturer Thyssen Henschel is
developing a separate trailer
called the Biological Identifi-
cation Refinement Device
(BIRD) to pinpoint germ-
warfare microbes.

(Mare Tech Update on page 32)




For Those Who've Already Set
Themselves Apart From The Crowd.
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For the many dilferences that distinguish Toyota Comforting leatures, no doubs, for the bread win-
T100 owners, like where they choose to make their ner ol the family In fact, vour comlort, well-enhanced
home (or homes), there is one unilying similarity. by the T1005 quiet carlike cabin, could make the

Their appreciation lor the integrity of

| —— difference between arriving lor appoint-

J ments relaxed and confident or not,

Toyota products, presently owned and

past, was key to their buying a T100. And because getting there is hall
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Appreciation well-carned by Toyolas st mwsissie 7 Spesber €0 Andio S Lhe fun, you'll find the T100's unique

long-term commitment to producing products that size, big enough 1o provide for impressive payload
stand and deliver. That commitment is the direct link  and towing, is not so big as to impair perlormance
to improvements like side-door impact beams and and agility. Clearly, the Toyota T100 puts you in a

standard driver-side air bag" in @ TOYOTA "1"100 whole new class of truck. But

every new 1994 Toyota T100. iy s nibatorne dixdor ted® you already knew that
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Canary In A Coal Mine

MINNEAPOLIS, MN—To a miner, fire can mean death, robbing un-
derground air of oxygen and replacing it with toxic gases. Trouble is,
present mine fire-alarm systems rely on slow or unreliable methods
such as telephones, messengers or a permeating stench.

Taking a tip from submarine communieations, however, the 1.5,
Bureau of Mines has successfully tested a system that ean send a

LeVERNTY OF RDCHEITER PHORG

LS
]
g
il
-..

Robot Minds
Manners

Hf you set the table, then forget
wiy, this robot can tell you,
thanks to artificlal iIntelligence.

ROCHESTER, NY—How
nicely do you set a table? A
robot programmed at the
University of Rochester
might be the best judge. The
machine easts a stern eye
over a place setting and ren-
ders a quick verdict. It' also
tell you whether you intended
breakfast, lunch or dinner, if
you didn't already know.

The robot is demonstrating
artificial-intelligence con-
structs that quickly extract
the most important informa-
tion from a scene—tech-
niques useful for analyzing
medical images, for example.

'The Incredible Tin-Can Audi

message throughout a mine instan-
taneously. The hardware consists of
an ultralow-frequency (ULF) loop
transmitter at the surface, and small :
antennas in the caps and vehicles of HS
each miner. When emitted, the ULF §
gignal causes the miner's cap-lamps [8
and vehicle headlights to blink [§
rapidly, alerting personnel to an
EMETEency.

Beecause the electromagnetic sig-
nil radiates in a spherical front, the
loop could lie buried in the middle of
a very extensive mine,

Two Canadian firms are already
marketing a4 more advanced version
that ean relay messages to beeper- §§
like devices worn by subterranean |&
workers,

Rock-penetrating ultralow-frequency
signal can alert entire mine to an
emergency situation.

P ILLLISTRATION By DOR MAMMNES

SOEST, GERMANY—Big steel, move
over. The aluminum automobile has final-
ly arrived in the form of the Audi AB.

The sedan, under production for 1995,
will feature an aluminum space frame that
weighs about 40% less than an
equivalent steel version. The
weight savings emearge
even though the alu-
minum components are %
bulkier to ensure crash-
worthingss.

Audi and Pittsburgh-based Alcoa
have joined forces to design a
unique factory around aluminum, In-
Audi AB will bulld on a stiff, lightweight
extruded-aluminum space frame
engineered for crash safety.

slead of the extensive tooling required to
form steal parts, the plant will feature a
handful of extrusion dies to squeeze out
frame beams. In addition, vaouum-cast
aluminum nodes will provide strong joints
between beams. while punch
rivets will minimize wealding

o8

AUDY PHOT

| Radar Saves Children

KOKOMO, IN—Harried and distracted by their
rambunctious ecargo, school-bus drivers often feel
they need an extra set of eves to prevent accidents.
Now radar apparatus from Delco Electronics and
Hughes Aircraft will help a driver keep track of chil-
dren as they swarm on and off the bus.

Called Forewarn, the system mounts microwave
sensors below the front bumper and at the side of
the bus. The units engape when the bus comes to a
halt and the stop-arm extends. The radar monitors

Forewarn microwave the driver’s blind spots,
radar alerts school-bus trigeering visual and audi-
driver if children wander  ble warnings if a child mm['ﬁ
into blind spots, into these zones,

32

POPULAR MECHANICS = pMAY 15794



YOUR BASIC' FASHION

It Tastes Good. It Costs Less.

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

€ Philip Mesris Ing, 154
Kings: 16 mg “1r.” 1.1 mg nicotine—av. per cigarette by FTC method,
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by your foot, but
OesIIt cost an
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Introducing Murray's New Automatic Drive Riders.

Henry Ford made history by manufacturing a luxury everyone could afford. Now it's Murray 's tum.
With Murray’s Automatic Drive Mower, everyone can enjoy the ease of 100% foot-operated automatic
drive at about half the price of most dealer brands. There's no hard shifting, no jerking motion. And
when you consider that just one touch of the pedal controls both direction
and speed, well, let’s just say that for the money, it's definitely
the easiest and quickest way to mow your lawn. Automatic
drive is featured on both Murray and “Ultra by Murray” riders

and can be found at fine mURRAY

retailers across the US.A.
Tough as they come™
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The latest athletic footwear puts a
cushion of air between you and the
ground. It’s like wearing

shock absorbers.

BY ANDREW GAFFNEY
PM lllustration by
Dale Gustafson

Nike uses multipie air chambers
In Itz new athletic shoes for better
cushiloning. In a running shoe,
the outer chambers are more
pressurized than the Inner
chambers because most of the
Impact on the heel Is at the edges.

outings, the next pair of sneakers you buy will likely be an experience
comparable to trading in your old Chevy for a new Mercedes.
While the old Chuek Taylors were dependable enough to get the
job done, the latest athletic footwear features lots of gadgetry un-
der the hood to make your ride not only faster, but also more com-

fortable and safer.
Terms typically associated with ears, such as aerodynamics and
shock absorption, are now important criteria in what is worn on the
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RUNNING ON AIR

body's wheels. The most significant
advancements have come in the areas
of shoek absorption and cushioning
for your feet.

Where older sneakers traditionally
consisted of a simple outsole stitched
to a canvas or leather upper and a
midsole with foam for some cushion-
ing, the majority of today's higher-
end models feature some type of cush-
ioning or shock-absorption system.
The first major brenlgmugh in this
area was Nike's Air technology. Of-
fered for the first time back in 1979,
the Air system initially featured gas-
filled bags inserted in the sole of the
shoe to help cushion and return energy
to the foot.

While the shape of the old Air bags
limited the technology to linear uszes,
the new manufacturing process allows
Nike to use multiple chambers to
conform to different shapes and levels
of air pressure for different parts of
the foot. The idea is to diminish the

Inside The
Converse
Backjam
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VARABLE-WDTH
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FIMAL STITCHED
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e

500 pounds of impact a 150-pound
runner feels 1000 times per mile,
says Nike. For example, in a running
shoe a higher pressure of 25 pounds
per square inch (psi) is placed in
the outer chambers of the heel where
added cushioning is needed, as op-
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; g Brooks uses a rollbar [left] to give
The Truth stability and durability.

posed to 5 pei in the inner chambers.

Almost every other athletie foot-
wear manufacturer offers high-tech
cushioning technology, designed to
achieve similar goals. For example,
Converse's React Juice is a combina-
tion of liquid and gas that adjusts to
movements of the foot within the
shoe. Converse uses the React Juice
in the heel and the ankle of several of
ita high-end sneakers to provide cush-
ioning, stability and support.

Rather than using a gas or liquid,
Reebok's primary cushioning technal-
ogy, Hexalite, is a honeyeomb struc-
ture used primarily in the heel and
the forefoot of the sole.

Although Reebok plans to continue
using Hexalite as a shock absorber,
the company is also working on trans-
lating its Pump technology into the
area of cushioning. The Pump con-
copt, which has been used as a custom-
fit device in the uppers of shoes, now
would allow you to adjust the level of
cushioning vou receive at different
paris of the foot.

Similarly, Adidas’ Tubular technol-
ogy acts like a bicyele tire around the
perimeter of the shoe for the ultimate
in shock absorption. The Tubular
shoes offer separate chambers with
an integrated digital pressure gauge
in the rear of the shoe to set varying
degrees of pressure in the heel and
forefoot area.

A more conventional cushioning
system was unveiled earlier this year

by L.A. Gear. Dongzis Flak,
a technology origi-
nally developed to
protect Army
helicopter
pilots in
Viet
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num, is being used by LA, Gear as o
cushioning system in several new
sneakers. Hather than using a gas or
liguid formula, Flak is a compressed
foame-like material, resembling shav-
ing eream, designed to provide cush-
joning while maintaining stability.
LA, Gear plans to use the material in
the zole, midsole and sidewall of sev-
eradl of {ts new models,

Manufacturers are alzo careful not
to make materials that are so bouncy
that they forsake the foot's stability.
Running shoe supplier Brooks has
zeroed in on this issue with the recent
introduction of The Truth. The shoe's
midsole features a eomposite rollbar
constructed of graphite, carbon-fiber
plates and a urethane core to provide
enhanced stability and durability,
Brooks cites research indicating that
its midsole “may last twice as long as
its foam predecessors.”

Athletic footwear suppliers also are
making thelr interfors more comfort-
able for a smooth ride. In fact,
some leading-edge shoes
even include air-condi-
tioning systems to keep
vour feet from overheat-
ing, Tanel, a leading
supplier of cleated foot-

—
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wear for sports, recently introduced
its first busketball shoe, called the
360, The shoe provides an air-condi-
tioning system—basically & one-way
gettha-type valve designed to foree the
girflow outs=ide of the shoe, The shoe
also features the company’s 3-0 re
hound system in the heel and midsole.
In thiz system, two opposing dome
units sandwich a =et of compression
expansion rings for shock absorption.

Sneaker designers may aspire to
emulate the temperature control of
automohbiles, but they don’t share the
vision of roomy interiors. Companies
like Adidas are now using stretchy
materials like neoprene as booties
that conform to the shape of the foot.
The liners are available in an assort-
ment of colors and can be purchased
separately,

Streteh materials are also being
used to hold the foot
snugly in place dur-

ing athletic activi-
ties, Spalding, for

REEBOK
INSTAPUMP FURY

A CO: cartridge Is used to Inflate
three separate chambers Inside

this very colorful Reebolk athletic
i shoe. The Inflatable chambers
50 the shoe s
_lighter while
™ stiil offering
| a good fit.

replace heavier materials,

Tanel features a unique sole conflguration
[above left). Interchangeable bootles from
Adidas offer a tight fit and varied colors.

instance, will offer a men's shoe this
fall that has a spandex inner lining.

Perhaps the most well-known pad-
get in providing a custom-fit sneaker
is Reebok’s Pump technology. Reebok
introduced a new generation of the
technology this vear called Insta-
pump, While the original Pump fea-
tured a manual deviee used to adjust
the fit of the upper, the Instapump
uses a separate CO: cartridge to in-
flate three separate chambers in the
upper. By using the stretchable, in-
flatable chambers in place of heavier
materials, the shoe's weight is reduced
while still providing a custom fit.

A pood fit is also an issue addressed
in sneaker exteriors. Conventional
shoe laces and tongues may eventual-
ly be rendered obsolete by one-piece
spandex uppers and new closure sys-
tems. For example, Nike's Air Carni-
vore cross-trainer features an anti-
inversion strap above the ankle to
prevent sprains. Converse's Backjam
takes a radical approach, featuring a
deep V-cut in the rear and a back-
strap closure system for alternative
entry and added ankle support.

While all of these technologies will
make sneakers more comfortable, and
may even mike you play a little bet-
ter, they won't come cheap. Most of
these high-tech models will sell for be-
tween $100 and $200. Yes, sneakers
are becoming more carlike—the move
add-ons that are built in, the higher
the sticker price, ™
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PLANE

Conceived to weather a Cold War apocalypse,
the E-4B remains our government's ultimate refuge
if nuclear-power relations turn stormy again.

BY KENNETH J. STEIN

PM lllustration by John Batchelor e

COMMUNICATIONS |\

CFEICER i
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FREQUENCY \ :
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REPLACEMENT-CREW
AREA
FLIGHT DECK N

MNAVIGATOR
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| CONFERENCE
MNATIONAL- ROOM
COMMAND
ALITHORITY SUITE

® You are the president, and the unthinkable has best of planes for the worst of times. No American
happened. Neofascist extremists have seized contrel military program symbolizez nuclear prepar eilness
of the Kremlin and ordered a sweeping blitz info the quite like NEACP 1prunm:neet! “]-.nEE-LHp by the ini-
Persian Gulf To show they mean business, tiated). A White House with wings, NEACP ex-
they've volleyed a dozen ICBMs at the Unit- ists solely to whisk the president and his un-
ed States. Washington, New York and derlying chain of command out of harm's
Omaha, Nebraska, now lie in smoky rub- way when nuclear hostilities loom.

ble. But you were spirited away before As a constantly moving headquarters-
the devastation and, flanked by top in-the-sky, the E-4B would elude nu
generals, now lead a tense meeting in - clear attack far better than ground-
a top-secret conference room—same- based or even subterranean facilities.
where between Minneapolis and St. Inside, a web of sophisticated communi-
Louis, 35,000 ft. above a shattered na- cations and command-and-control tech-
tion. While the Pentagon and other nology would keep the finger of authority
strafegic military bases are dust, a on the strategic button. While the Joint
perfectly functional command center Chiefa of Staff have code-named the E
gives you every option you need. 4B “Night Wateh,” the rest of the world

Welcome to the doomsday scenario. For this knows it as the *Doomsday Plane.”

nightmare, the Pentagon hatched plans for the E-4B True, the specter of nuclear doomsday no longer
National Emergency Airborne Command Post, the haunts international relations as it onee did. The Cold

i POPULAR MECHANICS » AJAY




TERMINAL

War is over. Does that mean
the Doomsday Plane will
fade into history like some
turbofan-powered dinosaur? \,
Don't eount on it. The Joint
Chiefs will only say they are currently “reassessing”
the role of the E-4B. But the Pentagon still keeps
i atranglehuld on information about this cherished
asset, In 1987, in fact, the Joint Chiefs slapped the air-
eraft with a Sensitive Compartmentalized Information
Facility certification—a tag that eclipses “top secret”
—effectively sealing off the E4B from the media.
Still, enough is known publicly about the E4B to reveal
the extent to which our military will plan for a worst-
case scenario.

=

In from the Cold War

Let’s return to our deomsday scenario, with you in the
president’s shoes, Right now you'd probably be get-
ting the rundown on your temporary new home.

POPULAR MECHANICS = MAY | 554

VLF TRAILING-
WIRE ANTENMNA

Inside The E-4B

Crossing a White House situation room with a strategic command
post, the E-48 accommodates a battie staff of 30, plus an Air
Force erew from the 15t Airbome Command Control Squadron.
Presidential suite, conference room, briefing room, battle-staff
compartment and rest area dominate main deck, with passageway
running down starboard flank. Belowdacks, a cavernous electronics
hoid lies where luggage Is normally stored on a 747 alrdiner.

=

»

l First some background. A blue-suit version of the

Buemg 747-200, the E-4B was born of “bigger is bel-
ter” instinets, Its predecessor was the Air Force EC-
135, an offshoot of the KC-135 Stratotanker. Still in
use, this militarized Boeing 707 accommodates an air-
borne battle staff of 11, plus communications techni-
cians and the airplane'’s flight crew.

In the communications network that makes up the
National Military Command System, the EC-135 could
—and still can—play many parts. The E-4B inherited
one critical role from the EC-135: the Strategic Air
Command (SAC) mission known as Looking Glass.

Looking Glass aircraft began flying on February 3,
1961, and continued for more than 30 vears, ending
only with the cessation of the Cold War. For all those
years, an aireraft was always aloft, flying three shifts
per day, around the clock. Each Looking Glass, with
additional EC-135s supplying communieations relays,
was poised to take over direct control of bombers and
ICBMs should SAC's well-publicized underground

13



DOOMSDAY PLANE

command post at Offutt Air Force Base
in Omaha be rendered inoperative,

As it evolved, the EC-135 added
new capabilities, including on-board

lasma-display computers and direct

ard-copy reception via Afsatcom
satellite links. But eventually officials
decided they just needed a bigger
plane.

So in 1973, the Air Force
awarded a contract under
its 481B Airborne Com-
mand Post program,
calling for acquisition of
two new Boeing T47-
200B jumbo jets, to be
gut-renovated as com-
mand posts and desig-
nated E-4A. The new
craft would open up
floor space of 4620 sq. ft.,

fied to E-4B standards, to be flown ex-
clusively by the 1st Airborne Com-
mand Control Squadron from Offutt
AFB. New wiring supported the SAC
mission that enabled a Looking Glass
—with proper authorization—to un-
leash t];e CBMs if their ground
control centers became inoperative.

Launch-control officers would bring
their ominous black boxes
with them if the E-4B was
to fly Looking Glass.

High and low

So much for history,
Next on your briefing
is a rundown of the big
bird's distinctive suite of
electronics. Two systems
—at the top and bottom

=

W of the radio spectrum—
compared with 873 sq. ft. for stand out as the calling cards

an EC-135. Initially, however, the
command-and-control electronics for
these original E-4As included only
equipment transferred from EC-135s.

By 1975, with an additional contract
award, three E-4A airplanes were
equipped to assume NEACP duties,
accommodating a battle staff of up to
30 personnel. Not until 1980 was a
fourth airplane, designated E-4B,
added to the fleet, able to perform as
either NEACP or Looking Glass. As
of 1985, all four airplanes were modi-

of the doomaday scenario.

One is the 33-in. satellite antenna
dish housed in a dome that protrudes
behind the plane’s trademark 747 hump.
Built by RCA, the 11-kw antenna
benefits from the dense data rate of
superhigh-frequency (SHF) commu-
nications. The dish's pointing system
derives aireraft-position data from
navigation systems and zeros in on
a Defense Satellite Communications
System (DSCS) spacecraft high over-
head in geosynchronous orbit. Spread-

spectrum technology disguises mes-
sage content as noise on radio side-
bands, providing anti-jam protection,
Through this system the president
can maintain tamper-proof voice and
data communications with American
strategic forees worldwide,

The other distinetion is the 200-kw,
state-of-the-art very-low-frequency
(VLF) transmitter housed at the tail
end of the fuselage. Through a 5000-
ft. trailing-wire antenna, the presi-
dent can issue commands to ballistic-
missile submarines. Although VLF
offers a very low data rate, the radio
waves can penetrate the ocean, Sub
commanders can thus receive terse
orders without surfacing and eompro-
mising their locations.

Inner sanctum
Now we'll take you on a tour of the E-
4B, starting with the stateroom suite,
These deluxe facilities are furnished
with a desk, conference area, double-
deck bunks, private toilet facilities and
other touches to accommodate the Na-
tional Command Authority—the pres-
ident, a member of the Joint Chiefs or
a duly designated representative.

Let’s walk fore to aft through the
four other major compartments that
make up the main deck space.

First is the high-level conference
room, dominated by a 9-person table.

Switchboard In The Sky

® How might the Pentagon hamess a nu-
clear warhorsa like the E-48 for today's
conventional, regional-conflict scenarios?
A brand-new satellite system—Milstar—
may offer an analogy. Developed to relay
communications during a protracted nu-
clear war, Milstar could do just that, says
the Air Force. But as a follow-on to the
DSCS Il satellite, it's more likely to serve
as tha ultimate switchboard belween
stateside tactical commanders and owver-
seas fisld units.

The first of six Milstar spacecraft wenl
up on February 7. At 10,000 pounds, Mil-
star is the biggest satellite ever put into
geosynchronous orbit. With that weight

comas heavy responsibility. As a strate-
gic sataliite, Milstar would transmit ordars
from tha E-4B NEACP during an all-out
nuclear war. It's radiation-hardened to
withstand electromagnetic pulse, and in-
telligent encugh to recover from system
failures that wipe out other satellites.

But where Milstar excels is in evading
anemy atte to neutralize it. “Milstar is
the F-117 of satellite communications,”
says Brig. Gen. Leondrd Kwiatkowski, the
Pentagon's program director for military
satellite communications. Its unparalieled
anti-jam capabilities include frequency-
hopping, by which a transmission's fre-
quency changes in random jumps. In ad-

Developed for
Miistar takes jam-proofing a step further.
dition, the satellite needs no tracking-
and-control canter, always an inviting tar-
get during wartime. Ultimately, Milstars
will bounce signals via direct satellite-1o-
satellite crosslinks, without using vulnera-
ble ground stations.

All this powar comes at a prica, how-
ever. Officials will have spent at least $17
billion by the time the sixth Milstar is in
place, and the final four satellites will
have scaled-back capabilities suited for
tactical, rather than strategic, communi-
cations. lronically, the first Milstar went up
while President Clinton was speaking
with a Aussian cosmonaut aboard the
shuttle. Still, it the world situation does
change, the presidant can always rely on
Milstar for secure communications,

—Philip Chian
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Just aft of the conference room i= a
projection room that ean illuminate
sereens in both the conflerence room
and the adjacent briefing room.

The briefing room itself houses a
table and three high-backed chairs
that face forward. During a Looking
(rlass mission, they'd be oceupied by
the Airborne Emergency Actions Of-
ficer—required to be an Air Foree
peneral—and hiz staff members,

The next room back—the largest
on the airplane—is the battle-staff
compartment, which provides about
30 desks for intelligenee, logisties and
operations planners, various controllers
for foree status, emergency actions,
operations and communicationg, plus
weather, reconniissance and other of-
ficers. Airborne Launch Control Sys-
tem officers would also sit here, To ac-
tivate airborne launch, these officers
would each turn a key inserted in
their black boxes, while the aireraft’s
pilot would concur with a third key.

Next aft is the communications
area, which divides voice and data
links longitudinally. A staff of 16—
more than double that aboard an
EC-136—operates and monitors all
communications facilities. A stairway
from this compartment leads down to
the aft lower-lobe equipment areas,
which include an electronics mainte-
nance shop and a control station for
the hydraulic wineh that reels and
stores the trailing-wire VLF antenna.

To move fore and aft, personnel can
follow a passageway on the starboard
gide. Near its front end, a stairway
descends to the forward lower lobe,
filled with equipment bays that house
extensive communications and erypto-
graphic systems,

Nothing but the best

Although the Pentagon won't break
its code of silence about the E-4B, it's
clear that the planes have enjoyed
continuous improvement. For exam-
ple, a 1990 report recommended in-
stallation of aircraft-wide fiberopties
to ease integration of new elements

POPULAR MECHANICS = f4AY 994

E-4B COMMUNICATIONS

Although the E-4B can broadcast across the {

full radio spectrum, very low frequencies
can penetrate water to reach submerged
subs while jam-resistant superhigh
freguencies carmy commands to ICBM silos.

into the command-and-control sys-
tem. Also in 1990, earlier funding was
increaged for computer upgrades in
both E-4B and EC-135 aireraft.

Mechanically, the E-4Bs boast top-
flight equipment. All four airplanes
have been retrofitted with high-
bypass-ratio General Eleetric CF6-
G0E2s to replace the original Pratt &
Whitney JT9D engines. In addition,
an engine oil-transfer system sup-
ports very ]l:-ng flights. The fleet is
equipped for in-flight refueling, and
tests of aircraft and crew endurance
have extended to 30 hours.

Meanwhile, special attention was giv-
en to meeting the electrical-power de-
mands of the communications systems,
Each of the four main engines is
equipped with two 150-kilovelt-amp
(kVA) generators, providing a total of
1200 kVA. In addition, two auxiliary
power units, operable up to about
20,000 ft., put out 90 kVA each. The
airplanes also carry extra air-condi-
tioning capacity to cool the electronics
installations.

Role Pl
While it bristles with unique technol-
ogy, the E-4B faces an uncertain future.

When the Soviet Union disintegrated,
Looking Glass flights were officially
terminated and NEACP became moot.
The mission of the E-4B is reportedly
now undergoing an extensive re-
assessment by the Joint Chiefs of Staff.

Future military planning may well
address limited encounters, more like
Desert Storm than Red Storm Rising.
In such localized conflicts, effective
battle direction and ecordination may
come closer to the scene from such
systems a8 the Air Force E-3A
AWACS or the new E-8A Joint-
STARS. What role a distant com-
mand-control platform like the E-4B
could play is a ueatmn mark in a
world tint has su deni}f changed.

At the same time, the world could
easily change again, throwing the
United States back into tension with
a newly hostile Russia. It is un-
doubtedly for this possibility, personi-
fied in hard-liner Vladimir Zhiri-
novsky, that the Pentagon continues
to keep a close wrap on the E-4B’s
capabilities. Ironically, those capabili-
ties might only reveal themselves
under the grim scenario in which the
Doomsday Plane lives up to its nick-
name. ™
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Our new available Convertible Consale Preferred Care helps down the road Our new CD option makes
Scat flips from buckets to seat three. with free 24-hour roadside assistance your travel even more first-class.
for 3 years/ 36,000 miles.

*Railitike an models under 8500 s GVWR. Ahways waar your salaty beit. **Based on 19771993 model year manulactrr's roporbed retad dedverss oy diveon
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An available anti-thefi system with Ford continues to be a safety leader Once again, F-Series is the best seller,
remote keyless entry is an exclusive. with a new standard driver's airbag.” making it 17 years running.**
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The best new products hit a bull’s-eye at
the SHOT (Shooting, Hunting, Outdoor
Trade) Show in Dallas.

BY JOE SKORUPA, Boating/Outdoors Editor

® You walk into the Dallas Convention Center and look
around. Over there, James Bond's Walther PPK. Down
the aisle, Dirty Harry's Smith & Wesson .357 Magnum.
Scattered around the room are Colt .45s, Glock 175, Win-
chester lever-action rifles, Weatherby shotguns, Reming-
ton pump rifles and just about every other celebrated
firearm you can think of. No, this isn't the firearms hall of
fame, This is the annual SHOT (Shooting, Hunting, Out-
door Trade) Show, the world's largest marksman’s and
outdoorsman’s emporium,

Guns are very much in the news these days associated
with violent erime, but the firearms at the SHOT Show
are intended for hunting, target shooting and collecting,
And they are state of the art, featuring laser sights, recoil
reduction weights and vents, and cantilevered scopes
mounted on indestruectible barrels with synthetie stocks.

Beyond firearms, hot products include locking systems
and optical sights (as opposed to scopes). And speaking of
hot produets, a new all-
weather fire-starter kit is a
real scorcher. Here are the
nine top products of the
SHOT Show. Kit Carson
would be green with envy.

Locked-On Laser
Laser sights have been slow to catch on because they're
add-an units that often don't precisely mesh with frames,
Now the Laseralm Serles | pistol [5795), by Emerging
Technologles of Little Rock, Arkansas, eliminates this problem
by designing a frame that comfortably accepts a laser sight.
The Series | pistol, which Is available in .45-caliber or 10mm
models and &-In. or 4%-In. barrels, also features a dual-port
compensated bammel and a vented slide.

In Like Flint

The job of Igniting kindiing
In wet, windy conditions
can be a major
headache. In some
cases, It can mean
survival. To get the job
done quickly, Gerber, of
Portland, Oregon, has
come out with the Strike
Force Fire Starter System |5$20).

It features a seli-
contained flint rod,
striker bar and two
tinder cubes that
Ignite easlly, even when wet.
The entire Strike Force Flre
Starter System loads into a
high-impact case.

Splat, You're Red

For serious paintball shooters, the EXC-68 [3350|, by Benjamin Sheridan
of East Bloomfield, New York, features a new expansion chamber that
provides the power to shoot twice as many balls per COz tank while
malntalning consistent velocitles, This &-pound open-bolt semiautomatic
pistol with a 10-in. barrel offers an edge to shooters hunting after targets
that can actually shoot back.
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Line Of Fire

Mossberg,. of North Haven, Connecticut, shows Its
Innovative capabllities by adapting lts all-weather
Model 570 shotgun for emergency use. The new

single-shot unit, called the Mariner Line Launcher
[5999), has a special chamber for firing line- Wide-Angle Vision
launching blanks and an under-barrel canister that Although originally designed for
holds up to 700 fi. of line. The line shaft has a screw- milltary use, the Elcan Optical
off canister tip that holds a chemical light stick. Sight |$845), by Hughes Leitz

DOptical Technologles, will appeal to hunters because of its good
and wide apparent fleld of view [27.2°). The outer casing Is made
of a reslllent thermoplastic. For those looking for easler scope-
sight acguisition, contact the Ontarlo, Canada-based company
for further information.

Locked And Uncocked

When a semiautomatic pistol Is put away, you
The New BOSS want It secured against unauthorized tampering.
Browning's done It again. \ The semlautomatic pistol lock ($15.95) by Safegun,
The Morgan, Uitah-based — | of Forestville, Manyland, accomplishes this by
Innovator rocked the L fitting Into the firing chamber and expanding

firearms industry this year outward to lock

with the Intreduction of the into place. This

Ballistic Optimizing Shooting tough unit is

System [BOSS], which eliminates barrel vibratlon and recodl. difficult to o =
The result Is significantly improved accuracy. Browning defeat and fits ) T
BO5S-equipped centerfire rifies include the A-Bolt bolt-action maost semiautos. The

and BAR Mark Il semlauto. The BOSS Is an $80 option that's Saferev Lock performs the same
fitted at the factory and can’t be purchased alone. function for .38 Speclals.

Rare Air
The semiautomatic 1077 RepeatAlr CO: rifle
[565), by Crossman of East Bloomfield, New York,
debuted with a bang. Actually, it debuted with 12
bangs or rounds of .1 77-caliber peliets that were fired from a
rotary clip In just a couple of seconds. Semlauto air rifles are new
to marksmen, and the Crossman 1077 RepeatAlr leads the way
Into a rapid-fire new era.

.

Rugged As All Outdoors

Some hunters have to work a littie harder for thelr game. To barrels. The Remington 11-87 5P5 (5699), an autoloader with a
help out. Remington has designed a Speclal Purpose series of fully rifled 21-In. barrel, comes with a nonreflective matte-black
shotguns with synthetic stocks and cantllevered scope-mount finish and a black stock. A Cordura sling Is also standard.
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COMPARISON TEST

Dedicated fishing features and
shallow-water performance converge
in a 6-way flats boat shootout.

BY MARK WEINTZ; PM Photos by Skip Gandy

® Top anglers flock to the waters around Florida's Captiva
lgland because of itz passes to the Gulf of Mexico, man-
grove-encrusted islands and tidal flats, all teeming with
game fish. To fizsh these unique waters effectively, you
need a boat that can run in a foot of water, and then be
poled silently to stall wary snook, redfish and channel bass,

For many years, the allure of fishing on flats boats was

)

confined (o places like this in Florida, but in recent vears its
popularity has exploded from Maine to Texas. Currently,
flats boats are the hottest-selling saltwater rigs in the
country. For anglers who embrace them, the ultimate
thrill is to land a feisty fish on light spinning or fly tackle.
Their ultimate weapon is a dedicated flats boat with spe-
cialized fishing and performance features. To find out which
models are the best of this breed, we brought together six
top rigs for three days of fishing with guides and perform-
ance testing by the PM test team. Here are the results,

Hewes Light Tackle 20
Renowned for making the first production flats boat more
than a quarter century ago, Hewes' most recent model is
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the Light Tackle 20, which adds a couple of new twists,
such as a flip-up bench seat and a deeper freeboard for a
better rough-water ride. In addition to leading the fleet in
overall length, eockpit depth and deck area, the Hewes
also boasts the most rod storage area (16 rod holders) and
the largest fuel capacity.

Being the largest boat, the Hewes is able to create an
open, uncramped cockpit despite incorporating a big cen-

ter console, It also has enormous storage spaces.

The solid feel of the boat comes from Klegecell coring.
The excellent rough-water ride is produced by a variable-
V hull with running strakes that converge at a transom
noteh. The Light Tackle 20's performance figures are in
the middle of the pack, but this is respectable considering
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MAKO.181 FLATS

SILVER KING
GRANDE MASTER 18
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The tilt wheel is a nice touch, as iz the T50-gph livewell
pump. Overall, the 2-year-old Light Tackle 20 keeps Hewes
in the forefront of an increasingly competitive class,

Hydra-Sports 1900 Key Largo Flats
While everything about the Hewes addresses tradition,
everything about the Hydra-Sporta 1900 Eey Largo ad-
dresses a new era in flats boats. It starts with sleek fiber-
glass work and designer good looks, and, beneath the skin,
it continues by providing the fleet's most impressive ride.
The zaltwater expertise of Hydra-Sparts shines through
in a boat that bears a resemblance to a bass hoat. Like a
bass boat, the variable-V hull has a recessed transom pad
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FLAT OUT

and a ataeg d bottom. Not surpris-
ingly, it blasted to the fastest top
speed of the bigger boats. Where the
if;dra Sports differs from a bass
boat is in its handling. The rock-solid
ride was outstanding, especially in
wind-blown chop.

The Hydra Sports is a cornucopia
of fishing and performance features:
cast-net storage locker, anchor
locker, trim tabs and full dash in-
strumentation, to name a few. Throw
in an Evinrude 150-horsepower out-

board plus a trailer, and the Eﬂackage

price for the Key Largo makes it a

well-loaded value leader,

Ranger 184 Flats
Known as king of freshwater bass
boats, Ranger has ventured offshore
in recent years, Its most recent ven-
ture is the 184 Flats, which, like
the Hydra-Sports Key Largo, helps
usher in a new era for flats fishing.
Want to grab a rod from a storage
locker? Just flip open the gunwale,

The padded interior of this unique
rod locker safely cradles expensive
fishing outfits, whiech drip-dry
through an open bottom. Hatches
silently flutter closed, thanks to gas
shocks. A posh bench seat is con-
cealed beneath the rear deck.
Despite being the heaviest boat,
the 184 Flats led the fleet in hole
shot. Other top marks were in stor-
age volume and side-deck width. Out-
standing standard features are an
anchor locker, trim tabs, hydraulic

SPONRTS 1900
LARGD FLATS

SPECIFICATIONS AND DIMENSIONS

500 REV-LARGO FLATS

e

steering, poling platform and 1000-
gph livewell pump, although the 25-
gallon well is somewhat small.
Although relatively new to salt-
water, the 184 Flats rounds out the
top tier of our fleet and upholds
Ranger’s freshwater reputation.

Silver Ki

Grande Master 18
Designed to pursue the mighty tar-
pon, the Silver King Grande Master
18 is a versatile fishing machine.

The nearly flat-bottomed hull and
straight-up sides help give this boat a
shallow draft, but also create hydro-
dynamie drag, hence the back-of-
pack performance marks. While the
Ranger trades off cockpit space for
fishfighting deck area, the Silver
King does the opposite. Which is
best! We prefer deck area.

Splatter-coated inside hatch sur-
faces and lack of an anchor locker are
minor glitches easily overcome by
such outstanding standard features
as: hydraulic steering, poling plat-
form, pole and trim tabs. One feature

MEY WEST 17060 STEALTH

BASE PRICE/ PROP/ WEIGHT TOTAL DECK  CASTINE  COCKPIT  STORAGE
MANUFACTURER/ FRIGE ENGIME/ FUEL LENGTH/ (LESS MOTOR)/ AREA/SIDE- PLATFORM/ AREA/ VOLUME/!
MODEL AS TESTED  HORSEPOWER CAPACITY BEAM DRAFT DECK WIDTH REAR DECK DEPTH LIVEWELLS
Hoewas £12000/ Yamaha Pre-V/ 14 x 214 190 10% 1100 bt 10038g. 1/ 4Teq.f/ 27eg R/ 20cuf
Light Tackle 20 £21,000 150 hp 56 gal, 100 11" 3% MM5aeq . 18U 1 bakt well
ra-Sports $18,995%  Evinrude EL/ 13% x 259 10 1% 1145 IbJ 974sg. i/ Sieg M/ 2dsg i/ 20cu b
1900 Key Largo Flats 521,200 150 hp 50 gal. TS 1" 1 33sq i 14* 1 bail wall
‘.luwm $10,000/ Suzukd EFL/ 14% x 25Y 1rey 1000 b/ BEGsg. M 43sg Mt/ 30sq M/ 1Touw S
1760 Stealth £18,200 150 hp 40 gal TE 10" 13%" 263 sq. fi 13 2 bait wells
Makao 511,869 Suzuki EFI/ 4% x 24 1T 10 995 1h./ 92sq. 0 465sq.ft/ 04sqf/ 23cu hS
181 Flats $22 525 150 hp 50 gal. Ba [ 144" 30.2 sq. fi. 1% 1 bait weil
Illn%r. $14, 660/ Mercury! 14l x 21y 111 1350 b/ 05 g, L/ S0sq. i/ S3eg i/ A4 eu R
184 ts $22,500 160 hp 48 gal, e 3 14%* a1 sq. 1L 14* 1 bait well
Silver Kin $14 A00 ‘Yamaha! 14% x 20° 18 8% 1150 I/ 034sq it/ 43sqg it/ 38sq.f)/ 25cu fiS
Grande ster 18 £20,600 150 hp 44 gal, rair 10° 11" a7 s 0 141" 1 balt wall
‘Boat, molor and tralier packags
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we especially liked is the earpeting
behind the horizontal rod holders,
which nicely protects tackle.

Key West 1760 Stealth
Although the smallest boat tested,
the Key West 1760 Stealth held its
own and performed remarkably well
while offering exceptional value,

A solidly built fishing machine, the
Stealth is a speed lover's favorite,
With its light bow high out of the wa-
ter, it ran as fast as a bass boat,

MAKD 181 FLATS

which seems to have been part of its
inspiration. A relatively flat hull has
a notched transom and comes with
standard trim tabs.

Top features include: two plugs for
12/24-volt accessories, twin livewells,
12 rod holders, anchor locker and
standard pole and platform.

If value attracts you to this punchy
performer, then consider powering
down to a 115-hp outboard. You'll im-
prove economy and lose none of the
stealth's exceptional fishability.

RANGER T84 FLATS

TEST RESULTS

e

Mako 181 Flats

Best known for bluewater fishing
hoats, Mako now offers four flats
madels, ineluding the 181. Small in
some ways—such as weight, free-
board, eockpit depth, deck area and
storage volume—the Mako is big in
others, such as side-deck width, cock-
pit area and beam,

The 181 Flats didn’t easily assume
a balanced running attitude, and its
back-of-pack performance marks
showed it. We were also surprised by
the boat's fit and finish, which was
clearly not up to Mako's bluewater
standards. One gliteh: horizontal rod
racks that wouldn't accept standard
T-ft. rods,

With a low base price, the 181 can
be viewed as a work in progress,
which is typical for fishermen who
often customize thelr rigs,

Our flats fleet was divided into big
boats and small, Overall, the Hewes,
Hydra-Sports and Ranger (all big)
comprise the top-quality tier, while
the Key West easily wins in the
small-boat category.

SILVER KING
GRANDE MASTER 18

POLING MAX. RATED ACCELERATION OVERALL
PLATFOHM HORSEPOWER/ SPECIAL 0-25 MPH)/ FISHABILITY RIDE FIT & FINISH
AREAMHEIGHT LIVEWELL PUMP FEATURES TOP-END SPEED RANKING RANKING RANKING
677 sg. I/ 200 hp! Hydraukc slearing, .38 sec. 1. (ted) 16 rod holders, 3. fina rde bul 200-hp 3. solid overall bul
arss 750 gph flip-up banch saat 54 mph big dacks, great rengs oufboard would asd Tp oulshong by 1op tar
#.54 ag it/ 175 hp! Full imstrumentation 720 secd 1, (tied) only cast-nad locker, 1. paadinss al Sposd 1. (thed) 8518 A ndw Blandand
B 700 goh trim tabs. anchor lockar 55 mph huge casting platform &nd In rowugh waber {or oihers 1o mest
B.50 5q. ./ 150 hp! Pole, piattarm, 5.98 sec.’ 2. (thed) 12 rod holders, twin 4. (tled) light bow alrs out at 2. (thed) sound and sold
as twin 500 gph trim 1abs, anchor locker 61 mph walls, wide sida decks speed like & bass boat Imssda and out
6.83 sq. It/ 180 hp! Hydraufic stearing, T.40 sec! 3. problams with rod storage 4, (lied) sluggish lor a 4. not up bo Mako
a5 360 goh trim tats 51 mph waak hall-well pump rapartadly light hull bluswalar standaims
B.93 sg. S 178 hp'  Paoling platiorm, trim labs, 5.08 sec. 1. (tled) greal tckie storage, 2 (thed) top-tier performance 1. (thed) second 1o none,
as" 1000 gph anchor bockons 53 5 mph wida side decks n all conditions 25 @ new standand
7.85 sg. 1L/ 175 hp! Hydraulic steening, pole, T42 sec) L (ted)shallow dralt a plus, 2. (led) sound bul stuggish nde, Z, [thed) line workmanship
| Tod goh  paoling pdatiorm, trim tabs 48.5 mph good overall design change of prop might help overall, no gches
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AMERICAN CLASSICS

WINCHESTER
MODEL 94

Celebrating 100 years and

6 million units made,

Model 94 sets a standard that
makes it the most popular
lever-action deer rifle ever.

BY ALEX-ZIDOCK R,

SNy firearm can lay claim to the
il jea’s Hifle,” it is Winchester's celp
peeiNlodel 04, After the slim, light, beautifully
IBalaneed rifle was introduced in 1594 by the 1.8, Re
peiting Arms Co. (IISEA), of New Haven, Connecticut,
it went on to become the firearm of choice for home
steaders, hunters, outlaws and lawmen of the Wild West.

As a testament to the practicality of its design, the
Model 94 has maintained its popularity throughout the
decades with few mechanieal changes. Now in its een-
tennial vear, more than 6 million Model ™ rifles and car-

bines have found their wayv into the homes and hearts
of hunters across Ameriea. And few would qguibble with
the assertion that the Model 94, with its equally cele-
brated 30-caliber Winchester Center Fire cartridge
(.40 WCF), is the most popular;, widely used big-gami
hunting combination in the history of sporting arms.

When the Model 1894 came along, there was no

doubt about its puwrpose: It was a hunting rifle. But i
wasn't just another hunting rifle. Its design revolution-
ized the firearm industry and set a standard by which

all other hunting rifles were to be measured
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The legacies of fou
Oliver Winchester [above| and
' the Texas Rangers (right| are found
#7in an original Mode! 94 (top firearm)

and a commemorative |bottom firearm).

Maodel 1884 appeared during a key transitional phase
when black powder was on its way to being supplanted
by the high-pressure loads of fast-burning smokeless
powder. At the time of the 's introduction, smokeless
powder was already being used in the 3040 Krag mil-
itary roond, but it wasn't available as a sporting choice.

Built aceording to a patent purchased from pioneer-
ing firegrm designer John Browning, the Model 1884
was originally developed to shoot two popular metallic
black-powder cartridges: the .32-40 and the .38-55.
However, one year later in August 1585, the Model 94
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hecame the first American-made repeating sporting
rifle to handle a smokeless-powder cartridge. To ac-
complish this, Winchester strengthened the action by
using a new steel alloy and by adding a nickel-steel

barrel. The rifle was then married to the new 30-eal-
iber Winchester Smokeless cartridee, and a new era in
sporting firearms was born.

One of the first advertisements for the new rifle
smokeless-powder cartridge combination claimed the
bullet would have a veloeity of more than 1800 ft. per
second and give “a penetration of 33% pine boards of



“ein. thickness.” Although it
sounded impressive, the new sport-
ing arms combination was & hard sell,
The problem was that it had to
compete with the most popular deer
rifle/cartridge eomhbination of the era
—the Winchester Model 18T3/black
powider, Many hunters felt the smaller

— AB0-ealiber bullet would

v Bl . & be too slight to eleanly
O v take mule deer, elk
and moose, They

looked at the little
hole ut the end of
the Model 94 barrel
Y antd the big hole ai
¥ the end of black pow-
der 738 and judged the 94
to be too light for big game,

However, by 1910, Winchester list-
ed the .30 WCF at a muzzle veloeity of
just over 2000 ft. per second, which
meant it could send a 170-grain, met-
al-jacketed lead-core bullet 200 yards
with & midrange trajectory of just 5%
in. above a straight line. By contrast,
using the same 200-yard distance, a
A4-40 all-lead bullet pushed by black
powder had to be elevated 16 in. at
midpoint to hit the target. Since game
was getting harder to find at the turn
of the century and longer shots were
becoming the norm, the Winchester
combination soon became the sport-
ing arm of choice,

From the beginning, Winchester
offered the 1894 in two versions: the
20-in. round barrel, for saddle-ring
earhines, and the 26-in. round or half-
octagon barrels, for the solid take-
down rifles. However, other variations
of the 94 appeared in the first decades
of production.

For example, Model 945 exist with
half-round, half-octagon barrels in
lengths from 14 in. to 36 in. Maguzines
can be found that hold from three to

In recognition of Model 94's 100
years of uninterrupted production,
the MNational Shooting Sports
Foundation created a one-of-a-
kind commemaorative with 24K-
gold reliel engraving. It recently
sold at auction for $37.625.

have been produced over the years,
and many feteh hefty prices from
collectors. While the value of an origi-
nil Model 94 built between 1894 and

eight cartridges. And since
the slab sides of the firing
mechanism were perfect for
engraving, 94s exist with
varving degrees of ornate
designs and overlays.

By the time the century
ended, there were approxi-
mately 200,000 Model 94s
being used. By 1902, when
the .32 Winchester Special
cartridge was introduced,
maore than 250,000 of the
945 had been built. In
1927, the millionth 94 was
presented to President
Coolidge. In 1948, No. 1.5
million was presented to
President Truman, And in
1956, President Eisenhow-

1937 is about $800, the
Alaska Purchase Centen-
nial Commemorative Car-
bine, which was produced
in 1967, is now worth about
$1800, Other sought-after
commemoratives are the
Theodore Roosevelt Rifle,
the Texas Ranger Carbine,
the Wells Fargo Carbine
and the one-of-a-kind 24K
gold relief model built for
the National Shooting
Sports Foundation,

For the Model 94 cen-
tennial year, three limited-
edition reproductions will
be offered, beginning with
the New Model %4 Custom
Limited Edition Centennial

er accepted No. 2 million. Today the
mark is well beyond 6 million,
Besides regular yearly productions
af five rifle and ecarbine models,
dozens of Model 84 commemoratives

Original art from
ads that appeared

In 1894 shows that
Winchester Was
Justifiably proud of
the Model 94's
smooth-moving lever
action, which was
designed by firearms
legend John
Browning (above).
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rifles ($4684). Only 94 of these will be
made, featuring 26-in, half-octagon
harrels, rear tang-mounted sights,
hand engraving and gold inlays.

USRA will also produce 3000 New
Model 94 Limited Edition High Grade
rifles ($1272), which are engraved and
checkered in clasaie styles. A third
commemorative will be the New Model
94 Limited Edition Grade 1 rifle (8811},
of which 12,000 will be produced.

In the early days, Model 94’s ap-
peal might have been because of its
near-perfect action and highly accu-
rate 30-caliber smokeless cartridge.
And while these attributes are as pop-
ular today, there's an added benefit to
owning a Model 94. You join a large
number of owners from presidents to
paupers and from the famous to the
forgotten who have made the Win-
chester Model 94 the sporting arm of
choice. When you earry a Model 94
into the field, you carry a true piece of
Americana, and the Wild West comes
alive in your hands. ™
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Simon funetions as a pager, & pen-
based electronic scratch pad and an
organizer with an appointment calen-
dar, address book and caleulator,

Familiar-looking to anyone who has
operated a Macintosh or Windows-
based computer, the Simon's icon-
based control/display screen changes
for different applications. It ecan dis-
play the telephone’s keypad, a fax
that's been received, a list of phone
numbers of people who have been try-
ing to reach you or a message you've
received through the Simon's alpha-
numerie paging option. You can use a
small stylus to make on-sereen selee-
tions or seribble out an outgoing fax.

While Personal Digital Assistants
(PDAs) from such companies as Apple
and Tandy have gotten a lot of atten-
tion, the less-publicized Simon, de-
signed by IBM, has certain advan-
tages. Unlike the Apple Newton and
the Tandy Zoomer, the Simon is a
phone: You ean use it to call Dad in
Boise. The Simon can also easily send
people datsa, not just receive it,

One feature these other devices
have that the Simon lacks—but which
few may miss—is handwriting recog-
nition, the theoretically cool {(but in
reality imperfect) software that con-
verts your on-sereen handwriting into
a computer's characters, You can
write or draw on Simon's sketch pad
or on a received fax, but the machine
can't eonvert your seript to type. For
gituations where you need to type
—say, preparing outgoing E-mail—
Simon includes what's .
ealled a predictive key-
board. Instead of dis-
playing all the letters of
the alphabet for you to
choose {rom, the Simon
displays only the six let-
ters that its software
deems most likely to fol-
low the preceding letter.
If these six don’t include
your choice, you ecan
push a button to access
the next likeliest set of
letters.

Simon is a little short
on memory, however.
Under normal usape, Si-
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Digital

NOKIA
The 2120 features a 30-character display
and a continuous diagnostic readout.

doesn't rely on any special eellular
network hardware or software, so it
works on any system,

As cellular phﬂnes grow in popular-

© Caigary
Digital t:e‘nular Systems
7Y e

they've all used the same standard
to govern the over-the-air signals
transmitted to and from each phone,
This universal air-interface standard
is called Advanced Mobile Phone
Service, or AMPS. In an attempt to
squeeze more voice channels into its
networks, cellular supplier Motorola
developed an air-interface standard
called Narrow-band Advanced Mobile
Phone Servicer (NAMPS), which
splits up conventional voice channels
into three smaller ones.

Like AMPS, NAMPS is an analog
system, meaning that the shapes of
radio waves physieally correspond to
the voices they transmit. But unlike
AMPS, the newer system ean be used
with a control channel that handles
functions bevond the usual billing and
security. One of the benefits of this
control channel is that it lets the cellu-
lar company offer paging services
through people’s phones. Let's say
someone is trying to reach your
NAMPS phone but you've turned it
off, Instead of having to call again, the
caller can page vou by keying in a
phone number, a short text meszage
or g voice-mail message. When you
turn your phone back on, you're alert-
ed that you have a message waiting,

Other new air-interface standards
are digital, meaning that voice is con-
verted into the Os and 1s of computer-
ized bits before it is transmitted over
the air. Like NAMPS, these systems
have a control channe] that can be
used to provide paging and voice mail.

These digital systems

F promise two additional

consumer benefits. One is

o greater privacy, because

i digitization encrypts

é phone calls, thereby pre-

3 venting strangers with

scanners from eaves-
dropping.

A second advantage is
battery conservation.
Currently, portable cel-
lular phones are eom-
monly rated for 12 hours
of standby time—the
amount & user can leave
the phone turned on to
receive incoming ecalls.

mon ean hold only about
i 3-page fax. An optional plug-in flash
memory adds another 10 to 12 pages.
Simon is expected to po on sale na-
tionwide (except in Alaska, where eold
weather limits the usability of the de-
vice's screen, according to a BellSouth
executive) this spring. The Simon
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ity but the wireless spectrum allotted

to cellular service stays the same, sys-
tem owners are revamping their net-
works to expand their eapacity and
provide other services to consumers.
Ever since cellular telephones were
introduced in the United States,

PR AP B CRAPET CHOAT i AP

But a digital system
eould extend standby times in phones
by a factor of 10 to 100, depending on
how the cellular network is set up.
Digital systems also promise to
double the time batteries can power
actual conversations to 2 hours.

The only commercially available
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How Digital Signal Packets Work

VOICE SEGMENT 1

CDPD DATA PACKETS

ANAAAANAALLLLLLLEAAAALLLLLEL AAAAAY

|-u—mrnu.e TIME

VDICE SEGMENT 2

CDPD DATA PACKETS

VIDICE SEGMENT 3

af—— 30% |IOLE TIME

Celiular Digital Facket Data [CDPD) technology breaks data Into chunks that are transmitted as space between conversations allows.

digital system is called Time Division
Multiple Access (TDMA), in which the
same cellular channel is time-shared
by several phone conversations, TDMA
squeezes three conversations, at least,
into the space required by one AMPS
phone call.

Several new phones for use on TDMA
systems are due on the market soon,
Motorola will intro-
duce the T-ounce
Miero Digital
Lite this spring.
Employving Mo-
torola’s now-
familiar “flip
phone” de-
sign, the
Micro
Digital
Lite
ean be
get to

BLAUPUNKT
The TC-242 uses an Innovative 4-way
rocker switch to control functions.

vibrate, rather than ring, to alert the
user to an incoming call. Nokia's mod-
el 2120, a TDMA phone alzo due this
gpring, weighs only another (0.4 sunces
more than the Motorola Miero Digital
Lite, Expected to sell for about $500,
the Nokia 2120 has a 30-character
display and continuous readouts re-
garding battery power and signal
strength. Also doe is a similar model,
the TDS15, marketed by Nokia under
the Technophone brand. Another
handheld model is the 10.5-ounce
Blaupunkt TC-242, listing for
81205, which features an innova-
tive 4-way rocker switeh for con-
trolling funetions.

One of the proponents of
TDMA is McCaw Cellular (com-
monly operating under the name

Cellular One) whieh, with more
than 2.68% million customers, is the systems.

nation’s bigpest cellular carrier.
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TECHNOPHONE
Simillar to the Nokla
2120, the TDB15 is

a TDMA or digital
cellular phone that

Is dual-mode: It

In 1993, McCaw installed TDMA in
ite Florida, Pacific Northwest and Los
Angeles systems, The company plans
to start TDMA service in nearly all of
its markets by the end of this year.

The other major digital air-inter-
face standard, Code Division Multiple
Access (CDMA), promises to
provide 10 times the capacity
of current cellular systems—
though competing cellular cor-
riers argue over the merits of
TDMA and CDMA the way
VCR manufacturers used to
debate Betamax versus VHS,
In CDMA, voices are split into
small pieces, tagged with an
identification code and trans-
mitted across a broad swath of
spectrum shared by frapments
of numerous other calls, At
the receiving end, the building
blocks are reassembled into a
recognizable voice,

The CDMA transmission
svatem also promises to
extend battery life by re-
fuiring ahout one-tenth the
power needed for conven-
tional cellular phones,
aceording to CDMA sup-
plier Qualcomm. This is
becanse the CDMA sys-
tem allows each phone
to use only the power
needed to complete or
receive the ecall. US
Weszt plans to intro-
duce CDMA in
Seattle in
early 1595,
PacTel
Cellular
expecis
to intro-

duce CDMA in its Los Angeles sys-
tem in 1995, and subsequently in San
Diego, Atlanta and Sacramento.

The conversion to digital technology
hasn't been all smooth sailing, however,
Digital phones have sometimes mis-
takenly encoded background noise,
riving the transmiszion a birdeall
sound called warbling, Errors in speech
compression also can be heard as
echoes of the speaker's voice, These

Please tiirn bo poge 117
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SCIENCE

To vanquish cancer, AIDS and other killers, medicine is mounting a
direct assault on the genetic blueprints of disease.

BY GRF;ETC}I{T _T P{’JPE__ : E;r_"fr]_[_rlnyrlng Editor; Fn.f_T_II_Iu_SIr_AHo_rI by ﬂi@xapder and Turner

® Ruthless, machine-like, alive only when inflicting
mayhem, viruses are commandos in & microscopic
battleground. They infiltrate cells, commandeer genetic
machinery for their own use and wreak havoe from
within, They bring ills as minor as warts, as major as
AIDS. No wonder so much medical research has tar-
geted these tiny agents of destruction.

Now, in an ironie twist, medieine is recruiting the
virus, and its special-forees hfestyle, to fight the good
fight against our worst diseases. Cancer, AIDS, in-
herited ailments such as eystic fibrosis—full-frontal
attacks with drug treatment have done little to stop
the=e killerz. So a new strategy is emerging: Viruses
are being enlisted to slip behind enemy lines and deploy
new weapons against disease. Beeause the weapons
ire genes, the strategy is known as gene therapy.

Onee wishful thinking, gene therapy is now real—
although still experimental—thanks to decades of
basic research. Like the code-breakers of World War

iy

11, biologists are in the midst of an all-out effort to
decipher the molecule known as DNA. Packaged in
twisted double strands, DNA inhabits every eell and
contains the information needed to run a cell's life,
This information is parceled into discrete segments of
DNA known as genes.

Through an elaborate biochemieal translation
process, genes direct the construction of proteins that
keep things running smoothly in a cell. When disease
strikes, and things stop running smoothly, it's often
because one or more genes have become faulty in some
way, Hesearchers have made headwauy in identifving
the faults responsible for many genetic diseases; such
as cystic fibrosis and hemophilia, as well as acquired
diseases such as cancer,

Much of this progress stems from the new recombi-
nant-DNA technology, with which biclogists can pick
apart and rearrange genes. Now the same technology
is allowing genetic engineers to assemble made-to-
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cell's own DNA |green). Suicide gene
leaves cancer cell defenseless against
commaon antiviral medicine.
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Somatix cuitivates genetically altered tumaor cefls as a cancer vaccine.

order viruges, which are essentially
genes wrapped in a shell. Normally,
viruses replicate and cause damage
by forcing their own genes into a cell's
DNA, By replacing these rogue viral
genes, researchers can use the virus
to introduce genes of their own choos-
ing into diseased cells. Gene thera-
pigts thus correct the mistakes pro-
duced by a faulty gene, treating
illness at its root cause,

Out-of-body experience
Gene therapy made a dramatie debut
in 1990, Three doctors at the National
Institutes of Health (NTH) in Bethes-
da, Maryland, began treating two
girls suffering from ADA deficiency:
the “boy-in-the-bubble” syndrome
that eripples the immune system. The
virus that carried out the migsion—
a variety known as a retrovirus—
planted a working ADA gene in blood
cells drawn from the girls' veins. The
eells were then injected back into the
patients' bloodstreams,

The pgirls' health rebounded. Today
they attend school and play sports.
“The result has been so positive,”
says Kenneth Culver, one of the NIH
pioneers, “that it's continued to fuel a
rapidly growing enthusiasm. Also,
ours was the first protocol to get
through the regulations, and it's ere-
ated a trail for others to follow.” To-
day, the NIH has okayed at least 68
gene-therapy experiments, and the
Food and Drog Administration has

58

sigmed off on roughly
half of these so far.

The ADA proce-
dure, known uas ex
vivo gene therapy, has
proven readily adapt-
able to other illnesses,
For example, inherited
blood disorders such as hemo-
philia and Gaucher disease arise from
missing or misfiring genes that viruses
ean replace. Preclinical tests are un-
der way on these ailments,

In a variation on the ex vivo theme,
elinical trials have begun at Johns
Hopking University Medieal Center
in Baltimore and other institutions
of a long-sought approach to cancer
treatment.

First, physicians extract tumor cells
from the patient and expose them to
an engineered retrovirus, The virus
transfers a gene that produces an im-
mune-stimulating protein called GM-
CSF. The cancer cells are irradiated
to keep them from replicating, then
returned to the patient. Like a vae-
cine, the cells rouse a host of immune-
gystem cells that had previously been
ignoring the patient’s cancer. Ideally,
this army will blitz through the body,
exterminating cancer everywhere,

Although this so-called immuno-
therapy has been a Holy Grail for can-
cer researchers, until gene therapy
arrived it had been an unfulfilled
quest. “The expectation is that it
should work with any type of tumor,”

says Anton Berns, research director
of Somatix Therapy Corp. in Alameda,
California, which manufactures the
engineered virus,

A similar tactic harnesses another
retrovirus—the notorious HIV, which
triggers AIDS. HIV might turn out to
he the perfect weapon against the
very disease it causes. Because HIV
targets specific immune-system cells,
which it renders useless in combating
infections, researchers believe they
could use an engineered version to in-
troduce AIDS-fighting genes. These
genes eould either revitalize the im-
mune system or just block HIV repli-
cation. Research is ongoing at several
institutions,

Inside track
But while ex vivo gene therapy is
promising, it also demands much labor
and requires repeat treatments. Re-
searchers are now refining gene ther-
apy to make it both more convenient
and more curative. Instead of extract-
ing cells, doctoring them with viruses
and returning them to their owners,
testers are working on methods
B that work directly on cells
within the human body—
in vivo gene therapy.
For example, Culver
—now at the Homan
Gene Therapy Re-
search Institute in Des
Mauoines, Iowa—is eal-
laborating with Genetic
Therapy Ine. in Gaithers-
burg, Marvland, on its novel
nssault against hrain eancor,
The technique is ingenious and
insidious, Genetie engineers first in-
fect mouse skin cells with a retrovirus
fitted with a “suicide gene.” The
mouse cells are then injected directly
into the brain and serve as factories,
cranking out hordes of viruses,
Retroviruses have a built-in safety
mechanism: They only attack dividing
cells, For that reason, they key in on
proliferating cancer cells and leave
normal brain cells alone. Once the
viruses have integrated the suicide
gene into a good percentage of cancer
cells, doctors treat the patient with a
common anti-herpes drug. The sui-
cide gene produces a protein that
leaves the infected cancer cells de-
fenseless against the drug. As it turns
out, other cancer cells not altered by
the virus die off as well, because of a
still-mysterious “bystander effect.”
The treatment is nearing comple-
tion of a second trial in which doctors
begin to test for efficacy as well as
possible side effects. Five out of eight
patients have shown an anti-tumor re-
sponse. In one patient, the tumor van-
ished. But Culver is already super-
{(Please twrn to poge 113)

POPULAR MECHAMICS ® MAY 19594



ELECTRONICS

® If movies on tape are part of your diet at home,
then pet ready to expand the menu to inelude movies
on -.HI'H]I 0L (
musie, th
Video CDs,
The new Video CD format puts full-length movies on
a little disc—two discg, in most cases, since the digital
technology used for Video CD squeezes about 70 min-
utes of motio cture and stereo sound onto each.

s time to open vour eves. Get ready for

1 a Video CD uses a digital eompression

appears o
process that has more in common with computers than
with cinema. This technology gets used for two
mediums. For the family room, playback will be on
a new breed of Video CD players coming to market.
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s, If you thought CDs were just for

' PICTURE
DISCS

Video joins audio on compact disc.

BY STEPHEN A. BOOTH, Contributing Editor
PM lllustration by Jeffrey Lynch

For computers, a CD-ROM drive and an accessory
hoard will et T|1r."i'.l|" done,

Already, more than half a dozen companies have
demonstrated Video CD playvers in prototype
Mozt take into aceount the need to store multiple dises
in order to show a movie with minimal interruption.
Sanyo, for example, is modifying its Studio 24 CD
changer, which stores up to 24 CDs, for Video CD. One
machine, therefore, could have 12 or more videos
ready for play.

Similarly, Panasonie Im- shown a
model. JVC’s )
junction with a s
carousel chang
will play 12-in. video IELE-EITtth’.. as w EI] as movie .ﬂnri
music CDs.

3-disc changer
p ump,‘aflnu m con-



PICTURE DISCS

According to its proponents, Video
CD will have an image quality on
par with VHS tape. This claim usually
is qualified with the term “subjec-
tively.” This means that while electri-
cal measurements might differ be-
tween Video CD and videotapes, you
shouldn't see any difference.

The compression method that
squeezes the contents of a VHS cas-
sette onto two thin dises is called
MPEG Level 1. The initials mean Mo-
tion Pieture Experts Group, a world-
wide standards-making committee,
and Level 1 is the first step in audio/
video digitization that eventually will
evolve toward high-definition video
products for the home. Why compres-
sion at all?

Despite the immense data-storage
capacity of optical compact dises—
some 600 megabytes, depending on

How Video Compression Works
Forward Prediction

T T L ey
optpat

Bidirectional Prediction

Typical Display Order Of Picture Types

- 1 SECOND >
*REFEREMCE PICTURES. 'FRAME (/5 SECOND|
i ;
L] BT o] Lkt Bababdotl Bl Bkl Lol Bebio
Motion Compensation

Thirty still frames equal 1 second of motion video. To compress data, MPEG doesn't re-
peat information that’s the same in future frames. Data in Intra (I} picture comes from the
actual frame and s a reference for Predictive [P} and Bidirectional (B} pictures. To prevent
P-pictures from creating motion ermors, they're separated by B-pictures, which are never
used for future reference. Motion compensation estimates the bouncing ball’s position in
the P-picture from its direction and speed in the [-picture. Combining this before and after
data positions the ball In the B-plcture.

(= i] P LLUTTTRATEONG B KL VETVAR

who's counting—a CD ean hardly hold
half a minute of uncompressed, full-
motion, full-sereen video with sound.

To get data off the dise at the rates
needed to ereate smooth motion pie-
tures with synchronized sound, that
raw video and audio has to be con-
densed to about “ewth of its content.
In faet, the compression ratio of
MPEG-1 is 180:1. You wouldn't rec-
ognize this boiled-down production as
a movie any more than a cow would
make sense of powdered milk, but de-
ecompression by the MPEG ecireuitry
in a Video CD player reconstitutes the
product to full strength.

You might surmise that to achieve
this degree of compression some-
thing's gotta go. Actually, MPEG
doesn’t discard information. But in
condensing video, it doesn't repeat in-
formation that hasn't changed from
one frame to the next.

If you look at the 30 still frames
that make up a single second of a mo-
tion picture, probably very little has
changed within a given scene. Take
backprounds: In a Western, for exam-
ple, the sky and the mountains in the
distanee most likely haven't moved
much. Maybe the only portion of the
picture that changes is Clint East-
wood's Adam's apple—if he happens
to be talking. In an MPEG-com-
pressed movie, precious bits would be
allocated only to the motion that con-
veys his deathless dialogue. The data
that makes up the background would
be carried over from previous frames,

All of this is more complex than it
seems. When a movie ig compressed,
three different kinds of “pictures" are
created to maintain faithfulness to the
original.

One is called the Intra or [-picture.
The digital eoding here consists solely
of the information contained in that
actual movie frame. l-pictures are
used as a reference point for other
frames in each second of MPEG
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video. Typically, there are two I-
pietures in every second, usually
gpaced 15 frames apart.

P-pictures or predictive are created
from the nearest previous I-picture,
or from a preceding P-picture. Be-
cause their content is estimated from
what happened in earlier frames, they
edat up little data space. But because
the information in a P-picture can be
derived from other P-pictures, they're
prone to error—especially where mo-
tion is present.

For this reason, P-pictures never
run adjacent to one another in MPEG
coding. They're separated by B-pic-
tures—as in bidirectional—which use
both a preceding frame and a subse-
gquent frame as references for what
they should contain.

To prevent any error in a P- p:cture
from cmnpuundmg like bankbook
interest, MPEG encoding employs
motion-compensation eircuitry.

Motion here means change of posi-
tion and, secondarily, shape. In the
example of the bouncing ball, the rate
and direction of movement in the I-
picture are used to estimate the posi-
tion of the ball in the P-picture. Then,
this before-and-after information is
combined to place the ball where it
should be in the B-picture. In base-
ball, this would be called the dreaded
intermediate bounce—neither the
long hop nor the short one—and that
intermediate bounce is the one even
the best shortstops handle on an in-
stinct no one has yvet digitized. This
probably explains why P-pictures
don't run side by side and B-pictures
aren't used to predict frames,

As elegant as MPEG-1 sounds, it's
neither the only chapter nor the final
one in the flicks-on-a-dise story.

While nobody’s actually shipped a
machine or pressed a Video CD yet,

Existing Philips CD-I
players can be upgraded
o play full-motion video
simply by Inserting a
special carridge into

an existing slot In the
machine,

cartoons or other videos on a Philips CD-|
player as easily as you would on a VCR.

companies like Goldstar are promis-
ing spring delivery. The closest thing
yvou can look at is the Digital Video
movies from Paramount produced ex-
elusively for Philips CD-1 players (in-
teractive CD) with their $250 add-on
FMYV (full-motion video) cartridges.

CD-I/FMV and Video CD are close
relatives. For example, a Video CD
will play on a CD-I/FMV machine.
But the movies that are now available
on CD-I/'FMY dises (about $25 each)
won't play on Video CD machines,
The difference mostly has to do with
coding for special effects.

Now that there's a Video CD stand-
ard, it's likely that Paramount and oth-
er movie studios will press their movie
dises in this fashion. But if you don't
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On-screen prompts let you play movies,

feel like waiting for dedicated Video
CD players, you can enjoy MPEG-en-
coded movies on your home computer.,

The ReelMagic card ($449), from
Sigma Desipns of Fremont, California,
lets vou play Video CDs and CD-I/
FMVs on any PC with a 386 or better
microprocessor and a CD-ROM drive,
If you don't have a ROM drive, you
ean get it along with the ReelMamc
board, stereo speakers and all the
necesgary conneetors in Sigma's mul-
timedia upgrade kit ($849).

Sigma’s CD-ROM drive is a double-
speed model, meaning it transfers
data at 300 kilobytes per second.
Right now, this drive is only relevant
for CD-ROM software—namely, ac-
cessing that digital encyclopedia entry
faster than you could flip pages in a
book. Video CDVs future, though, entails
higher-density dises, f:HtLI‘ drives and
advanced levels of compression.

Higher-density dises will come
when short-wavelength blue lasers
enable the pits and bumps of CDs to
be etched more tightly than today’s
red lasers permit. This means movies
will come on a single dise instead of
Video CD's equivalent of the old 2-
reeler movie. Faster drives would
feed the data to yvour TV more
smoothly., And more advanced com-
pression should pre-empt any aes-
thetic objections of the film-versus-
tape type. All this probably will
happen PDQ—so don't blink, ™
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What you see Is what you get.

BY MICHAEL LAMM

® During the .'-';"'ll." IJ:E:.'.- of the elas-
zic GTO, Pontiac's !||'-u|.'.1'f strategn
was to deliver the top image ecar in
every market segment it entered
Pontine's planners developed this
approach beeanse their division was
always forced to share body shells
and major components with other
GM divisions, SR HITR Thesvrolet.
time sinee the
GTO, but those requirements really
haven't chanped much. And the
Grand Am is the proof

It's been a long

Contributing Editor: PM Photos by Scott Dahlau

Although the Grand Am name
dates to 1973, Pontiae introduced the
current series in 1985, and it's been
Pontine’s best seller for four of the
five years The Present I“"JI"\.
bowed as a 1992 model. What =ets it
apart from GM's other N-body cars
(Chewy
Achieva, Buick Skylark) is styling. 50
it came a5 no surprise that styling
convineed 704% of the Grand Am
twners in our survey to sign up.

it most buyers also agreed that

st

Corsica/Beretta, Oldsmaohile

the Grand Am's beanty exténded
beneath the surfuce. They shopped
the ¢ JARE AL titlon and conel
price and value won out as their next

strongest reasons for purchase

Pontiae's 1994 Grand Am lineup
onsists of two trim leve =E und
1;'I| o i.-lll L= COupes and

The SE's &t

andard engine s th Gl
(TH(

« &l |I-.--!n'l?"‘-"|:l"-:"'|' s0Ne =-Valhve
viersion of the 2.3-liter Juad . The
GT powerplant, called the Quad 4
H.0 uitput), puts
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Spiffy dash relnforces sporty theme

Firm seats bothered some owners,

Both the SE and GT offer an op-
tional 155-hp version of the Quad 4 or
a a.1-liter 155-hp pushrod V6. Both
these optional engines are available
only with a 4-speed automatie. Maost
of the Grand Am owners we sur-
veved chose the V6. The V6 added
2460 to the price of an SE, but gave
the GT purchaser a 390 credit,

GM decided to upgrade all ver-
gions of the Quad engine in 1993,
mostly by borrowing structural re-
finements from the H.O. version.
Extra ribhing on the block and hulk-
heads now add stiffness and cut
noise. The eylinder-bore bottom
deck extends lower, and grussets
strengthen the rear wall of the block.
There'
course, with greater torque capacity
in the head holts, Parts of the imduoce-
tion system have been made huskier
to mute intake roar during hard ac-
celeration. The timing-chain eover is
thicker, there's an oscillating vibra-
tion damper on the right-side engine
mount and the exhaust system has
been redesipned. Most of these en-

s 4 stronger hewd gasket, of

The Vié dominated powertraln orders.

gine refinements came in response to
owner comments about the earlier
Quad engines.

Cur survey shows that all three
iterations of the Quad powerplant de-
livered better fuel mileage than the
V6. And the 5-speed heat the auto-
matie by a significant 3 to 4 mpg. So
it's apparent that economy wagn't up-
permost in the minds of most Grand
Am buvers, even though 18.8% listed
operating economy as a virtue.
mileage ranged from 21.1 in town to
32.5 on long trips and varied widely
by engine and transmission choice.

Power was judged excellent by
3.2% of our respondents and good
by 37.3% more. What this means is
that aceeleration and passing speeds
were deemed ample, though perhaps
not guite blinding. Owners thought
maore highly of handling and braking
than of the acceleration deliverad by
any of the four engine options,

The SE's extensive standard
equipment list includes antilock disc
drum power brakes, automatic elec-

trie door locks, 1 AM/FM ETR

(ris
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Although Pontiac brand loyalty was an impressive sub-theme In survey group’s Grand Am
purchase decisions, sexy styling won more hearts than any other two factors combined,

EDITORS REPORT

Elements Of Style

® Pontiac characterizes itself as GM's
Excitement Division, with considerable
justification. The division's design teams
regularly make sales winners out of cars
that seem to produce yawns and cobwebs
for other GM divisions—even though all
the cars ara virtually identical in their
mechanical particulars.

As noted in the main budw{ of this
Owners Report, the Grand Am is an ex-
cellent exampla of this phenomanon. In-
troduced at the same time as itz stable-
mates from Cldsmaobile (the Achieva) and
Buick (the Skylark), it succesds while the
others languish. Although Pontiac’s chas-
sis anginears can single out some minule
differencas in suspension tuning—as well
as the broadest array of powartrain
choices among the N-bodies—the truth
is that Grand Am, Achieva and Skylark
are clones. While there are distinctions
in appearance, obviously, and interiors,
dynamic observations that apply to one
apply to all.

For example, consider the Cuad 4 en-
gine family, which was a key part in the
MN-car product planning. The Quad OHC
—GM's 2-valve version of the Quad 4—
was specified as the base engine for the
various M-cars. As our survey shows,
Grand Am buyers rejected the Quad OHC
—as wall as the two Quad 4 variants—in
favor of the VE.

There's a good reason for this. The
Quad OHC s not only anamic, i's noisy
—althouwgh 94 editions are quieter, Mated
to an automatic transmission, which is the
ovarwhelming transmission choice among
Grand Am buyers, the Quad OHC engine
still gives a thoroughly indifferant account
of itself.

Although the standard (155 hp) and
H.C. (175 hp) versions of the Quad 4 still
draw criticism for noisy operation, they're

baoth spirited performers. The H.O. version
in particular husties the Grand Am to true
sport coupe {(or sedan) status. The V§
engine option for 1994 is GM's 3.1-liter
2100, which replaces the previous
3.3-liter and is definitely an improvement
an its predecessor. The same can ba said
for the 4-speed automatic that goes with
the new V6. In our view, GM made a
mistake by providing 3-speed automatics
—rathar than 4-speads—for its N-car
fisat. The 3-speed is still in the lineup—it's
the automatic oplion with the Quad OHC
—but the more desirable 4-spead is now
available with the V6 and with the stand-
ard Quad 4.

One other Initial N-car mistake that's
been corrected for 1994 is the lack of a
driver's airbag. GM consumer clinics indi-
cated that buyers considered antilock
brakes to be mare imporiant than airbags,
so the N-cars were launched with ABS as
standard equipment and automatic saat-
belts instead of airbags.

Well, whatever deficiancies there may
have been, it seems clear thal the Pontiac
Grand Am is making most of its owners
happy. It does this with perfarmance
that's fairly ordinary throughout most of
the model range. Handiing is compatent,
but a good way from cutting-edge for
front-drive cars. Front-seat headroom and
legroom are competitive, but rear-seat
space is a8 bit cramped. Ride quality is
adequate, tending toward taut, which—in
our opinion—plays well with Pontiac's
youthiul image.

And that, of course, is what the Grand
Am is all about. It's bold and sassy, inside
and out, a rolling style statement on be-
half of its owner. It's one of those rare
cars that seem (o make ownears happy just
by looking good in the driveway.

—Tony Swan

&4

| sound system, power steering, a re-

mote decklid release and a 5-speed
manual transmission. The Grand Am
GT package adds a dual exhaust,

| Level 11 suspension with front and

rear atabilizer bars, rally gauges, a
tachometer and color-keved alloy
wheels, Only 7.9% of our owners
opted for the 5-speed manual trans-
mission, mostly becanse it's not avail-
able with the popular V6 option,

And nearly 25% had owned Pon-
tises before, which made brand loyal-
ty the third key factor in Grand Am
purchises,

toughly one-third of the owners
we surveyed reported mechanical
troubles of some sort. That's a rela-
tively high fipure, However, generally
speaking, most of these problems
';'l.'{‘l'I,JILI1 =ErTOLWE. Tl'll' most commaon
eoneerned a split hose in the wet-arm
windshield-washer system, Noisy
hester blowers were also cited, as
were too-quick upshifts of the auto-
matic transmissions. Dealers correct-
Iy repaired these and other problems
in 80% of all cases, and they did so
under the Grand Am’s 3-vear/36,000-
mile bumper-to-bumper warranty.

Workmanship was considered
good to excellent by 99.2% of our re-
spondents, so there's no quibble in
that department. And while owners
recognized and appreciated the
Grand Am's standard antiloek brakes,
their most frequent request was for
airbags. Pontiac has installed a
driver's airbag in the 1994 model.

Opinions were divided about the
Grand Am's standard automatic door
locks (ADL). These secure all doors
when the driver shifts the automatic
transmission out of Park. (On manual-
transmission cars, the doors lock
when the speedometer hits 8 mph.)
Thers's no override, 20 the ADL al-
ways locks all the doors. Trouble is,
anytime anyone wants out, the doors
have to be unlocked manually. Pon-
tiae again has responded to con-
sumer demand and made the change
in the 1994 model.

Sightlines came in for a little
grumbling, thanks to the bulky head-
rests and wide C-pillars. Controls
and instrumentation fared a little
better but didn't exactly inspire ee-
stasy. In fact, beyond its styling, the
Grand Am produced very ordinary
owner responses, The consensus
seems to be that it's a great-looking
ar, but it's not a world beater,

Even so, more than 60% of our
survey respondents were still so se-
duced by the Grand Am's looks that
they'd readily step up and do it all
over again. And another 34.7% said
they might do the same. Image may
not be everything, but it still counts
for a lot. m
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How to make the grass
greener on your side of
the fence.

TEXT AND PHOTOS BY
MERLE HENKENIUS

® If you were to make a list of the
most approachable do-it-yourself
home-improvement projects, in-
stalling an in-ground sprinkler sys-
tem would probably not top the list.
Start thinking about it and the prob-
lems of layout and machinery seem
to get in the way, [t all seems a bit
overwhelming.

With that in mind, you may be in-
terested to know that some manufac-
turers are trying to muke the idea a
good deal more appealing. Not only
will you find all the components for
the job at your local home-improve-
ment eenter, but {or the price of a
stamp you'll get professional help in
laying oot the system. And if you still
hiive questions, there's often a toll-
free phone number to help you along
the way.

Now, before we coax you too far
down the path of giddy optimism. we
should say that the installation is a lot
of work. But when it's done, you'll
hawve saved more thun 50% when com-
pared with a profesgional installation.

The system components we chose

iy
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bear the Lawn Genie trademark,
which iz a division of Hardie Trri-
gation, mukers of the Rain Jet com-
mereial line.

System considerations

We should say now that not every
property will accommaodate a sprin-
kler system. If the waterline from
the street to the meter is smaller than
% in, (because of mineral deposits), or
if your water pressure is down in the
20-psi range, your options ure ex-
tremely limited. A heavily landseaped
vard, or one with a good deal of con-
crete or hefty tree roots, will also
limit your options and make the job
more difficult,

To determine water pressure, you
can eall your local water company. A
mure precise method is to messure
the pressure at an outside faueet. We
used a water-pressure gange attached
with a hose-thread adapter (Photo 1),
To help you judge the eapaeity of your
water supply, Lawn Genie offers a
worksheet that inclodes a formula to
determine how mueh water yourr sys-
tem delivers in gallons per minute.

No matter what vour delivery ca-
pacity at the meter, however, it's im-
portant to know that friction will re-
duce the output somewhat. Every
fitting, turn and length of pipe will
subtroct from the raw total, and you
may have to upsize the piping that
supplies the sprinkler system to
uehieve appropriate flow rates.




Plan your sprinkler system to be-
gin inside the house, as near the water
meter as possible, and exit the house
through the rim joist directly above a
basement wall, Just outside, you need
a code-approved vacuum breaker to
protect the potable water system
from contaminants,

From the vacuum breaker, plan a
gingle underground line that connects
your water system with the sprinkler
system zone valves, (Our yard re-
quired two groups, three zones for the
front yard and two for the back.)

Each zone valve feeds a separate
piping run and the sprinkler heads at-
tached to it. The size of the yard and
the water delivery rate dictate the
number of zones needed. The zone

1 To test your water pressure at a slliicock,

use a pressure gauge and an adapter that
connects the gauge to the threaded spout.

valves are connected, via low-voltage
wire, to a eentral control panel, At the
panel, you can program the zones to
eyele separately and sequentially, The
Lawn Genie control panel has a bat-
tery backup that saves the program
during power outages. If you're on a
tight budget, manual shut-off valves
can be substituted for electronic
vilvies,

Sprinkler heads are available in
several spray patterns. Some will
broadeast 360°, others in only 180°,
90° or 45° ares, Also available are
drip heads designed for gardens.

To ensure proper flow at the sprin-
Kler heads and uniform coverage, we
sent our layout worksheet and a
gealed drawing of our yurd—with the

house, driveway, sidewalks, trees and
other significant landscape features—
to the sprinkler system muanulacturer,
We soon received o detailed lavout,
including pipe sizing, head types and
locations, the number of zones and
zone valves, and the best piping
routes to take,

We uged PVC piping because it's
familiar and universally available,
With this material, the joints are
gither threaded or glued. Before ce-
menting PVC components together,
paint the mating surfaces with a sol-
vent/primer to remove the glaze. To
keep pipes from freezing, you need a
few pressure-activated brass dreain
valves, When the water is shut off, the
valves open and the lines drain.

£ Begin the trenches by using a spade to
slice out sod In squares. Set the sod on a
tarp and dig the trenches 10 in, deep,

3 Splice tees into the sprinkler head supply
pipes at head locations. Uise joint primer
and PVC cement to connect the tees,




& Dry-connect sprinkler heads to nipples
and tees and compare height with grade.
If necessary, try a longer or shorter nippile.

7 Place coarse gravel under drain fittings
to heip keep soll from clogging fittings.
When backfllling, also add gravel! on top.

Outdoor work

Use spray paint to mark each head lo-
eation on the lawn. Then, pick the
most convenient locations for the zone
valve groupings. Begin the pipe
trenches by using a spade to slice out
the sod in small squares (Photo 2). Set
the squares aside on a plastic tarp and
dig the trenches 10 in. deep.

Lay out the piping and splice in tee
fittings at each sprinkler head loca-
tion (Photo 3). Where water will be
trapped, and at the end of each piping
run, splice a threaded tee on its side
for a pressure-activated brass drain
fitting. Under each drain tee, dig the
trench several inches deeper,

With the zone piping in place, con-
nect each sprinkler head to its tee
with a plastic threaded nipple. Using
nipples ranging from 1 to 3 in. long,
test assemble each sprinkler head,
nipple and tee, and cheek that the
head is at the correct height in rela-
tion to grade (Photo 4). With all the
heads at the right height, disassemble
and reconnect the components, using
Teflon tape to ensure leakproof joints.

&8

5 Make final threaded connections with
Teflon tape to ensure leakproof joints. Be
sure to orient directional heads cormectly.

8 Use threaded male adapters and giue to

Join the piping to the rone-control valves.

Each valve controls one sprinkler branch.

10 Cover the zone vaive grouping with an
access box and backfill the hole. The top of
the box offers access to control valves.

Make sure that any directional heads
are turned in the appropriate diree-
tion (Photo 5). Then, thread on the
brass drain fittings using Teflon tape
to seal the threads (Photo 6), and
fill the recess under the drains with
gravel (Photo 7).

To connect to the zone valves, first
place threaded tees in each pipe near

& Thread pressure-activated brass drain fit-
tings Into horizontal drain tees. Use Teflon
tape to seal threads and tighten securely.

s ' .
9 Arttach white wire from control panel

with the white wires from valves. Colored
panel leads go to remaining valve leads.

the valves and install brass drain fit-
tings., Then lay the PVC supply pipe
in its trench and place an additional
drain at the end near the valves,
Thread PVC adapters to the valve
ports, and glue the piping to the
adapters (Photo 8).

While in the area, make the low-
voltage wiring connections. From low-
voltage cable running in the trench
containing the water supply line, join
the white wire to one stranded lead
from each of the zone valves using a
wire connector (Photo 9). Then, join
each valve's remaining lead to its own
colored wire from the cable. Color
coding is important here, as each col-
or will be fastened to a unique termi-
nal in the panel and each valve will be
controlled by it. With the zone valve
connections made, cover the valves
with the access hox (Photo 10),

Before backfilling, add gravel to
cover each drain fitting. Then, fill and
level the trenches a few inches at a
time, Tamp each layer firmly in place
before adding more soil to minimize
settling. Finally, replace the sod.
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11 Bore a hole for plpe and low-voltage
cable. If your home has a brick facade,
start with a hammer drill and masonry bit.

14 Splice a tee Iinto a %-In. cold-water line

to supply sprinkler system. Increase pipe
diameter and add a full-flow ball valve.

Cnnnuﬂng to the house
Begin by boring a hole through a rim
joist large enough to accommodate
the low-voltage eable and copper sup-
ply line that will enter the house (Pho-
to 11). Then, build the vacuum break-
er and copper pipe assembly. This
assembly extends up from the pipe
exit hole to the breaker and then
down to the PVC supply pipe in the
trench. To keep from scorching the
vacuum breaker, solder the copper
fittings before connecting them to the
vacuum breaker,

Assemble the components so that
the vacuum breaker will be in a verti-
eal position when the assembly is in-
stalled. Feed the piping through the
rim joist opening (Photo 12), and at-
tach the other end to the PVC supplé'
pipe with a threaded adapter and 8
fitting (Photo 13).

On a %-in. line near the meter,
gplice in a %-in. copper tee. Immedi-
ately increase the pipe size, if neces-
sary, and route the copper piping into
the appropriate joist space. Install a
full-flow ball valve and extend the

POPULAR MECHANICS = MAY 1994

12 After assembling vacuum breaker with
pipe and fittings. slide assembly through
hole. Vacuum breaker remalns vertical.

15 Before connecting Inside plping to
outside plping. Install a reducing tee and
baoller draln so the pipes can be drained,

13 After gluing a PVC threaded adapter to
F0° fitting. connect to copper feed line.
Then, glue PVC supply pipe to fitting.

il -_ A
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16 Mount the electronic control panel
and connect the cable wires from the zone
valves to the terminals in the panel.

WA
1 f1mm

17 Attach a 9-volt battery to its harmess
Inside the control panel. The battery saves

the program during power outages.

pipe toward the incoming pipe from
the vacuum breaker (Photo 14).

Just before eonnecting the pipes,
install a reducing tee, Connect a
threaded adapter to the reduced pip-
ing and connect & boiler drain to it.
This assembly will allow you to drain
the system before winter (Photo 15).

Serew the control panel box to the

nearest power receptacle and program the
control panel according to Instructions.

wall near a 120-volt receptacle. Join
the white wires from the low-voltage
eable to the two eommon serews in the
panel. Then, bind each colored wire
under its own terminal (Photo 16), Fi-
nally, install the backup battery (Pho-
to 17), plug in the unit (Photo 18) and
program the panel according to the
manufacturer's directions. M
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HOW TO BUY

Hardwood And
Softwood Lumber

All lumber isn’t created alike. Here’s how
to tell the difference.

BY NEAL BARRETT

® When it comes to buying tools, you know amperage and capacity, you
know which manufacturers offer the most for your dollar and you know
how to use each tool effectively and skillfully. In other words, you know
woodworking. But tools and skills represent only half the equation—the
working half. When it comes to the wood itself, knowing what's available
and how to buy it may be a little bit more of a mystery.
Sure, you know that there are hardwoods and softwoods, and some
boards have knots while others are clear. Unfortunately, lumber
isn't sold simply as clear or knotty. Each board is graded and
classified according to the nature and number of defeets it
contains. Having a basie prasp of lumber grading ean be
the first step to a successful project that doesn't
cost you an arm and a leg. If, for example,
you're making a simple spice rack, buying
the highest grade of lumber may be
throwing money down the drain. On
the other hand, buying economy 2
_, % 65 may be fine for the wood-
. .. shed roof but a disappoint-
ment or disaster when
used for a deck railing.
Lumber is organized
into three distinet classes
and each group has its
own grading system.
The three main
classes are di-
mension soft-



wood lumber,
board softwood
lumber and hard-
wood lumber. For each

category, there are par-
ticular rules for establishing

e differences and unique sub- L
:{::;as that are based on the usual ,’//
end use of each product. These rules
are quite technical and there is really no
need to become familiar with all of their intri-
cacies. And even though certain grades exist,
they are not always carried by many lumberyards.
The particular grades available to you will vary with
loeality, market conditions, labor disputes, weather, distri-

bution systems and even the prevailing political climate.

the standards
So lumber is graded according to a set of standards
set by the American Lumber Standards Committee. These
standards are enforced, through inspection, by regional urganjxa:.inm
such as the Western Wood Produets Association, the Northeastern Lum-
ber Manufacturers Association and the Southern Pine Inspection Bureau,
among others, When it comes to hardwood lumber, an entirely different
set of grading standards is in force, The supervisory group for these rules
is the National Hardwood Lumber Association.
A uniform set of rules ensures that the lumber you purchase, of a given
grade and ies, has met the same criteria as the same grade of lum-
ber anywhere in the country. While this issue might not always seem
relevant to the individual consumer, it can prove extremely impor-
tant to architeets and engineers who must specify materials for
jobs outside their immediate locality.

Structural lumber for framin

‘When you think of structural framing, you probably
picture a 2 x 4 or 2 x 6 board. This material is called
dimension lumber—softwood lumber that has
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been planed to nominal thicknesses
from 2 in. to 4 in. (actual dimensions
1% in, to 3% in.). Also included in this
elassification are 4 x 4 posts and 4-in.-
thick beams.

The grading system for dimension
lumber is based on both appearance
and strength factors. It is a combina-
tion of factors, rather than just one
feature, that determines the grade of
a piece of lumber. Combinations of
different defects may be present in
one board but only up to certain speci-
fied limits, which vary with grade.
The number, size and position of
knots and holes, as well as wane (bark
on edges), decay, checks, splits and
machining defects are all consgidered,
There are also allowable limits for dis-
tortions such as eupping, twisting and
bowing. Although dimension lumber
is classified in several grades, you
probably won't find them all available
at your lumberyard. The vast majori-
ty of outlets stock only two grades of
any given uet.

Dimension lumber is divided into
two main classes. The first is called
light framing, and includes stock be-
tween 2 and 4 in. wide. This class is

STRUCTURAL JOISTS
AND PLANKS
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Structural joists and planks are more than
5 in. wide. Shown ([from top to bottom)
are select structural and Nos. 1, 2 and 3.
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Light framing Is a subclass of dimension lumber that includes stock from 2 to 4 In. wide.
Shown [from top to bottom) are construction, standard and utliity grade.

further divided into three grades:
consfruction, standord and wiilify.

Construction and standard grades
are suitable for structural, load-bear-
ing uses. While construction grade is
a higher classification (allowing fewer
and smaller knots), in terms of strength
and function, either grade is suitable,
Utility grade is the lowest of the three
grades, allowing more and larger
knots, as well as some waned edges,
This grade should only be used for
blocking, bracing, or as studs in non-
load-bearing walls. In many loeations,
a fourth grade, called stud grade, is
available, This grade is selected for
strength characteristics while allow-
ing certain appearance defects. Stud
grade is limited in length to 10 ft.

The second class of dimension lum-
ber is called structural joists and
planks, and applies to lumber that is
more than 5 in. wide. In this group are
four separate grades: select structural,
No. 1, No. 2 and No. 3.

Any of the top three grades are
considered suitable for structural
uses such as joists, rafters and studs.
However, when appearance is a con-
gideration, either the select structural
or No. 1 should be used. No. 2 is used
for general construction purposes,
and No. 3 is only appropriate where
strength isn't an issue.

In addition to the grade, lumber is
classified by species. In years past,
Douglas fir was the lumber of choice
for structural applications. Today,
however, faster-growing species—
such as hemlock, spruce, ponderosa

pine and true firs—are widely used
for construction. These species are of-
ten grouped together into categories
such as Hem-Fir. This species group
includes hemlock and five true firs.

When examining lumber, you'll no-
tice stamps that indicate the grade,
origin, species, moisture content and
certifying institution. The symbols
and abbreviations used in these
stamps may vary, but your lomber-
yard should have material that ex-
plains the stamps used on the lumber
it earries.

Softwood board lumber
Board lumber is stock that is widely
used in surface applications. While
nominal 1-in. stock is the most com-
mon (planed to % in. thick), board
lumber is available in nominal dimen-
sions up to 4 in. (planed to 3% in.). In
most situations, the different varieties
of pine are the species that are manu-
factured into board lumber. However,
other species of softwood, including
hemlock, spruce and fir, are also grad-
ed under this classification.

When board lumber is graded, the
better face of the board dﬂt:i-rmines
the grade. Again, natural and manu-
facturing defects are considered, but
strength isn't as eritical a factor as
with dimension lumber.

The highest classification of board
lumber is called select grade. This
grade is divided into three categories:
B & Better, C Select and D Select. All
of the select grades are commonly
used for the most demanding finish

(Plense turn io page 75)
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awli{mtiuns. with B & Better grade
offering the highest quality, followed
in order by C and D Select.

The next classification of board
lumber is called common grade.
Common boards are subdivided into
five numbered grades. No. 1 common
represents the highest-quality lumber
with a knotty appearance. While this
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grade is not often carried as a stock
item by lumberyards, it's usually
available through special order,

No. 2 common is the grade most
often specified for applications where
a board with some knots is acceptable.
This grade is often used for painted
work, since properly sealed knots
ghould not be aﬁparent under a good-
quality paint job,

Nos. 3 and 4 common grades are
used for sheathing or subflooring, and
any use where appearance is not the
primary factor.

No. & common is the most econom-
ical, but should only be used in situa-
tions where neither strength nor ap-
pearance is important, such as crating
or temporary curtain walls,

In contrast with dimension lumber,
grade stamps are often absent on
board lumber—especially on the high-
er grades—to avoid damaging the
board surface.

Hardwood lumber

Grades for hardwood lumber are de-
termined by examining the poorer
side of the board and determining the
amount and size of elear cuttings that
the board will yield.

The highest grades of hardwood
are generally sold as one combined
grade called firsts and seconds, or
FAS. Boards of this grade must be at
least 6 in. wide and 8 ft. long and vield
clear cuttings that are at least 4 in.
5 ft. or 3 in. x 7 ft. In addition, the
overall clear vield of the board must

HARDWOOD LUMBER
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Hardwood lumber s typically graded from the poorer side. Oak samples shown [from
left to right] represent FAS [firsts and seconds), No. 1 and No. 2.

POPULAR MECHANICS ® A4AY | 594

N

Sample pine boards (from left to right]
ilustrate the select grades B & Better, C
and D, and the common grades 1, 2 and 3.

be at least 83%% when judged from
its poorer face. Some species have
other requirements relating to color
(amount of sapwood) or grain.

The next lower grade is called
gelect, followed by common grade
which is divided into subgrades 1, 2
and 3. Each lower grade has a smaller
size and clear-cutting requirement
than the grade above it.

Sinee hardwood grading is directly
related to the size of clear cuttings
that a board will yield, it is prudent
to plan ahead when shopping for
this material. If your project requires
large clear pieces, then the highest-
grade lumber should be chosen, How-
ever, if you will need mostly small
pieces, considerable savings can be
realized by using a lower grade. As
with softwood lumber, most suppliers
will only stock one or two grades
of material, so it may be necessary
to shop around for the most appro-
priate grade. ™

75

WS TR WA PRCICRUICTYS ARSI IR FHCINC



REVIEW/
LandDesigner

BY THOMAS KLENCK,
Associate Home
Improvement Editor

@ It's that time again in many areas
of the country—the time when the
graph paper and pencils come out,
plot plans are drawn and catalogs pe-
rused as you decide whether the cor-
ner of the driveway needs a Norway
spruce or a row of Lombardy poplar,

owever, if you've found that the
paper cluttering your desk would be
easier to handle if your personal com-
puter wasn't taking up so much space,
there may be an alternative to making
the PC yvour next lawn ornament, We
recently tested new =oftware aimed at
solving landseape problems both large
and small. 1t's called LandDesigner,
by Green Thumb Software, Inc.

LandDesigner is essentially a CAD
(computer-aided design) program.
Onee installed and running on your
machine, LandDesigner turns the
screen into the familiar grid, complete
with a mouse-controlled pointer that
enables you to draw and move lines,
boxes, circles and polygons,

Just to the right of the graph paper
image is a row of mouse-activated
buttons. The first four represent
these categories of landscape design
elements: plants, including trees and
shrubs; garden and ground covers;
hardscape components (everything
from fences and decks to birdbaths
and pienie tables); and sprinkler parts,
Clicking the mouse on a button opens
a library of visual elements for you to
chooge from. For example, open the
Hardscape Library to place the walls
of your home, and follow by opening
the Plants Library to incorporate a
few pine trees into your plan.

A fifth button opens a layering
scheme that enables you to handle
complex designs. Each laver is like a
piece of tracing paper and you can
choose which layers will be visible.

In addition to placing and arrang-
ing statie visual elements, Land-
Designer tests hypothetical sprinkler
systems. You'll be given a visual dis-
play of the coverage areas and in-
formed of any flow problems inherent
in your design.

Tao keep track of nonvisual data, the
program records all relevant pur-
chase information for each landscape

7h

LandDesigner s a computer-alded landscape design program for DOS or Windows-based
computers, It comes with a comprehensive manual and sample designs.

component, and you can fill out pre-
defined databases for the four basic
component libraries.

LandDesigner costs about $39 and
works on [BM and compatible ma-
chines running on MS-DOS 3.0 or lat-
er. A minimum of 1 MB of RAM is
recommended. You also need at least
1 MB of free space on your hard disk;
a Super VGA, VGA or EGA graphics

card; and a mouse. LandDesigner for
Windows (about $49) is also available,
The Windows version includes en-
hancements such as on-line help, grow
features to see how your en will
change over the years and interactive
materials and cost estimating.
Contact Green Thumb Software,
Ine., 76 Manhattan Dr., Suite 100,
Boulder, C0 80203,

Lineln
Pesidenoe

'_41-..-.-.;11.- Fan

¥
]
5

The LandDesigner screen window Is a grid on which graphic elements are arranged.
Menu bar handles program commands, and four libraries of landscape components are
avallable. A layering feature simpiifies creating and viewing complex designs.
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THE 1955 FORD FAIRLANE

CROWN VICTORIA

Fully authorized h}‘ Ford Motor Company.

The definitive die-cast model of the
Crown Victoria, the most luxurious Ford
of the '50s. Precision-engineered in 1:24 scale
and fully detailed with every sizzling feature _ __—

s ; Shown approxmalety actual s2e of 870
that made the original a true automotive legend. ' (22.23 emj L Scale 124

N o car caprured che spiricof  Ford Moror Company And thizs model is loaded just §120, payable in convenienc
the Fabulous “$0s with as Ir's all here! From the deeply  with a complete array of operar- monthly inscallments,
much seyle and flair. The 1955 recessed headlighes to the taste- ing fearures, The doors and hood — - -
Ford Fairlane Crown Vicroria fully finned rear fenders and buller-  open and close. The steering and Sarisfaction Guaranteed
Bold. Innovative, And so daring- shaped parking lights, From the road wheels turn. And the Conei-  If you wish to retum any
ly styled, it appeared o be in distinctive wraparound wind- nental spare tire acrually swings Franklin Mint Precision Models
motion even while standing per- shield to the Plexiglas “skylighted”  away from the trunk. purchase, you may do so within
fectly still. Now, the chrill is top. Even the Ford Farrlane and This specially imparted minde] 30 days of your receips of that
back—in a dic-cast replica so true V-8 emblems appear just as they is bawd painred, hawd-polivhed, hand  purchase for replacement, credic
o the original, it is authorized by did on the real car. fincesbes! and handsomely priced at or refund.,

r Please mail by May 31, 1994,

Franklin Mint Precision Models
Franklin Cenrer, PA 19091-004)] MEMESMIS _

Please enter my order for The 1955 For

"PLEASE PRIT GLEAALY

Faidane Crown Victoria it i
[ need SEND NO MONEY NOW. [ will ;
be billed in 5 monthly installmenes of L
I - - -
5._-1 each, with the first insmallment due e i
prior to shipmene Ern—_ .
p ? TELEFHONE & A
SIGNATURT dr T . £ 1 P 16243-36-001-BIHE

ML DFIDEIES ANE GLIBECT T0 ACCTPTANCE s L= Foer] {riceenariols] usssd under loonse vom Foed Molor Comgsry

FRANKLIN MINT PRECISION MODELS® KEEPING AUTOMOTIVE HISTORY ALIVE.
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NEW PRODUCTS

Power Assist

The best in new outdoor power equipment.

Big Cut, Fewer Passes

Troy-Bilt's Wide Cut is a commercial-like mower designed for residential pro
erties. It has a 33-in, cutting width and enough maneuverability that it should
reduce trimming. It's powered by an 8.5-hp engine and a 4-speed transmission
with power reverse. We walked the 235-pound machine through a Troy-Bilt
obstacle course and found it to be surprisingly agile. Its other good features
include a single-lever cutting-height adjustment from 1 to 4 in. and a lever-
release blade brake that stops the blade but not the engine. The mower costs
about $1200 (an electric start option costs about 3200).

Next, we took one of the company’s new tractors on a test ride. Although this
was hardly a comprehensive test, we found the hydrostatic-drive machine easy
to use and very comfortable. It's offered in nine models ranging in price from
about $2100 for a 12.5-hp gear-drive model with a 39-in, deck to $7100 for a 20-
hp model with a 60-in. deck and hydrostatic drive. The tractors feature a step-
through operator area and a sloped nose for good vigibility. The mower deck on
all the tractors can be frame hung for cutting rough ground, or it ean roll on the
turf for eutting smooth ground. The Wide Cut and the tractors are sold at Troy-
Bilt dealers and Sears. For more information, write Garden Way Ine., 102nd
St., Ninth Ave., Troy, NY 12180,

Rough ‘N’ Ready

For nearly 50 years Yazoo has built
mowers in Misgissippi to handle
tough, fast-growing grasses, and its
latest high-wheel mower shows evi-
dence of this heavy-duty lineage. The
S22CB1 is designed for cutting high
grass or well-manicured lawns, It's
equipped with a retractable mulehing
screen: Lower the plate to muleh dry
grass of normal height, or shift the
mulching lever to move the sereen
back to cut heavy, wet grass and
weeds, The self-propelled mower has
a& b-hp engine, a 4-wheel height-
adjustment mechanism, controlled by
turning one knob, and a positive trac-
tion differential that ratehets, allow-
ing turning without disengaging the
drive mechanism. It costs about $625
at Yazoo dealers. Write Yazoo Manu-
facturing Co. Ine,, P.0O. Box 4449,
Jackson, MS 39296,

Clipping Picking
The Clip & Clean takes over where standard
hedge clippers leave off: It collects
the clippings. Here's how the device
works: Pokle it into a hedge, and its
nylon fingers direct shrubbery
into a spinning cutterhead
that has fan blades molded e
between the case-hardened
steel blades. Branches up
to Y2 in. in diameter are
first cut off, then chewed to 5
the consisteney of pipe to- [

78

baceo and thrown into a 2-quart colleetion
chamber. When this UL-listed tool is full, you

can open its back and dump
the contents into & wheel-
barrow or other container
for transport to the compost
pile. It costs about $80 at
hardware stores and home
centers or (with shipping
charges added) from: Titan
Products, 4101 Shuffel Dr.,
i Suite 100, N.W., Canton,
| OH 44720, (800) 262-5777.

(More New Products on page 86)



T e N When it comes to gravel. Especially with a bigger available pay-

weekends, Mazda owners are quite industrious. load than ever. Plus, a 36-month/50,000-mile,

Whether theyre putting up drywall, landscaping bumper-to-bumper warranty, so you can put

Introducing the best power tool youll ever buy.

the yard or just running to the hardware store all your energy into fixing that leaky faucet.
FORBLATION COMPARISON MATTA, TONOTA, MISSAM
to check out that new line of toggle bolts il ado i Yo U s
= ' g Horsepower{wrgque OV220 1507180 15371580
if Maximum towing capacity 5900 Ih 500 Ih, 5000 Th
“Front track (inches) 567/583  S3IS63  S4OMSA1
(2 ) H7/569 Vel
Which is why the all-new Mazda truck is a Rear track (inches) S SEl S454S
(4x2 4ud) 563561 (Vi)
Basic warranty (years/miles) 350000 336000 336000
handyman’s best friend. It's the most powerful The new Mazda truck. Itwontt fit on your tool bele,

import truck in its class, thanks to a rugeed 4-liter but you'll be glad it's hanging out in your garage.

V6. So you can haul, even when youre hauling IT ] UST FEELS RIGHT"

The fuell T oof all-rsew Mazds erucks s busil in Edison, Mew Jersey. For a free brochure, call 1-800-639-1000. *Available on B400 only. **See your Masda Dealer for limdted-warranty detalls
B 1993 Muasda Moror of America, Ine
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Silence Is Golden

When we heard this machine run at
the Outdoor Power Equipment Expo,
we were impressed by how quiet it
was. It's quiet because it's powered by
a 4-cyele engine—the smallest 4-cyele
in the world for handheld power
equipment, Ryobi says. The 26.2-c¢
engine is used on three tools: a
straight-shaft trimmer/edger, a multi-
head trimmer (edger/blower/cultiva-
tor) and a brush cutter. The trimmer
costs about $180, the multihead tool,
about 3200 (the attachments cost from
about $30 to $90) and the brush eut-
ter, $220. All are sold at home centers
and lawn and garden centers, Write
Customer Service, Ryobi, 5201 Pear-
man Dairy Rd., P.0O. Box 1207, Ander-
son, 5C 20622-1207.

Trimmers Now
Makita, the power-tool maker well

known to woodworkers, breaks into
lawn ecare with its homeowner and
commercial gas-powered string trim-
mers. Straight-shaft string trimmer
models RBC221 (21.7 ec), RBC251
(245 cc) and the curved shaft RET250
{24.5 cc) are designed for homeown-
ers, says Makita. Weighing a little
mare than 9 pounds each, the compa-
ny claims the trimmers have the best
power-to-weight ratio in the industry.
The trimmers have pop-in spool car-
tridges and automatic string feed.
The RBC221 costs about $330, the
RBC251, $350 and the RST250 costs
about 3250 at outdoor power equip-
ment dealers, Write Makita, 14930
Northam St., La Mirada, CA 90638,

&0
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Slim Down

The Husgvarna Electric 16 chain saw
has much to recommend it. To start
with, it weighs only 8.2 pounds, and
its 13-amp motor is paralle] to the
saw's puide bar, which comes in 14-in.
and 16-in, lengths. Most electric saws
have motors 90° to the bar. An inline
motor makes the saw easier to handle
by improving its balance and making
it feel like a gas engine saw. It also
makes it more com-
pact. The UL-listed
tonl ecosts about
o 5230 at Husgvarna
o dealers. For more
ITI' o TI'qu.L:III]'.I wlr I'|.l
Hu-1|1. arna, 9006-.]
Perimeter Woods
I'Iu ., Charlotte, NC

Encore

Powered by a 12-volt battery, the
CMM650 is a 60-pound cordless
mulching mower that converts to side
discharge or bagging. In the side-
discharge mode, the mower can cut
12,000 sq. ft. of grass or mow continu-
ously for 75 minutes, according to
Black & Decker (as a mulcher, it's
supposed to cut aboul 45 minutes in
heavy grass and 55 minutes in light
grass). The mower converta hetween
mulching and side discharging by in-
stalling or removing a plate. The ma-
chine's battery should completely
recharge in about 20 hours. It costs
abont to 3400 at home centers.
Write Black & Decker, U.S. Power
Tools Group, Communications Dept.,
701 E. Joppa Rd., Towson, MD 21204.

Like A Car

John Deere has redesigned its vener-
able 400-Series tractors, making the
machines more comfortable and easi-
er to use in the process, the company

from about $8600 to $10,700 (prices
inelude a 54-in. deck).

The hopper on this chipper/shred-
der rotates from verticurl.u ground
level, giving you the choice of dum
ing into the hopper or raking into it.

says. Deere also maintains that the
newer machines have simpler and
more durable com- s -.
ponents. The line is
powered by liquid- ﬁk
cooled 20- and 22-hp :
engines. Electronic § -

fuel injeetion is of-

fered as an option

for these machines, |

and a 22-hp diesel is |8

available with fuel }

injection standard. |

FPower is transmit- £°%

ted through a pedal- S

control h;.’drustatil: ;

the trnctnrs have |

power steering and a tllt sl;mzrm;:

wheel (4-wheel steering is option-
al; on the 425 it costs $1000). The
three models take optional mow-
er decks in widths of 48, 54 and 60
in. The 400-Series tractors cost

ThL L*hlppprfshmddnr comes in 5- and
— B-hp models (5700
and $900). A 10-ft.-
= long vacuum hose s
el available as an ace-
cessory, as is a hitch
kit {each eosts about
| £80). It's sold at
John Deere dealers,
| Write John Deere,
o Dept. PM, Direct 2~
| Mailing Service, &
RR S 4005 TTth Ave.,
Milan, IL

=
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Comfortable Cutting

Toro's Wheel Horse 260-Series tractors are designed to
blend garden tractor ruggedness with lawn tractor maneu-
verahility. To make the machines comfortable, they have a
high-back seat and a tilt steering wheel. To make them
easier to use, they have a tight 16-in. turning radius and a
cutting height—1.5 to 4.5 in.—that ean be adjusted while
geated by turning a knob, These tractors eome in 14- and
16-hp models with geared and hydrostatic transmissions (a
14-hp 6-speed model is also available). You can choose
from 38-, 42- and 48-in.-wide mower decks (about $600)
and various attachments. The tractors cost from $2350
to $3200 at Toro dealers. Write Toro Wheel Horse, 8111
Lyndale Ave. 8., Bloomington, MN 55420,

Power Forward
The DR Powerwagon
poes places a
tractor can't, SRl
and, with a
cargo capacity
of 5 eu. ft. and T00
pounds, it carries
more than a vard et
It's powered by a 5-hp
4-cycle engine and a 45
speed transaxle with powe
reverse, [ts frame ig 1-in.-dia, cold-rolled steel tubing, and
the flathed frame is 1-in. square tubing of 14-pa. steel, The
frame is c:}uur{:lj by %-in. pressure-treated plywood and
the sides are 1 x 7 pressure-treated lumber. The bed dumps
manually with the pivot point centered over the axle. A re-
movable plastic t00] gy

tray is located between B
the body and the han- [
dleburs. Wheel weights, |
electric start and a [
quick-detach sulky are [}
among its options. The §'K
basic Powerwagon [
costs $1395, ]}!us ghip- &
ping, from Country |§
Home Products, Dept.
H37045N, Ferry Hd.,
Box 89, Charlotte, ‘JT
(5445; (ROD) 446-8746,

o —

all year round

S
) : Design
o =

Why not get rolling today?

Tractar Cart or Wheelbarrow and
receive a limited edition ERTL®
Classic Truck Bank for only $4.85.
B your Rubbermaid Deaier Tar Details!

the nation.

Get your hands on the new shape of o
Rubbermaid® wheelbarrow and you'll be 5urpr:sed at how easily you can maove loads
up to 200 pounds. The smooth one-piece pan is reinforced for extra strength. Lighter
than most metal wheelbarrows, a Rubbermaid® wheelbarrow y
is built to take it—so go ahead and treat ittough!
ed for convenience and engineered for

long lasting perfermance, that's what you'll find in

- = . anew Rubbermaid” iractor cart and wheelbarrow.
. = i :
Buy 2 New h You'll find fine Rub rm-::'u:l' Agricultural products
like the tractor cart and wheelbarrow at local farm
stores, home centers and hardware stores across

Tractor Cart or Wheelbarrow.

When you're ready to move, a Rubbermaid”
tracior cart is reudy to roll, It takes on hernw
loads—up to 1200 pounds. Dumps easily,
too. All-plastic, the Rubbermaid” tractor
cart is built to resist dents, chips and rust

Agricultural Products

1983 Apbbenma Coammeirol Products ing
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Hang Tight

The next time a nut vibrates loose on
| your lawnmower or tiller, don't get an-
noyed. Instead, try a drop of this re-
movable thread-locking adhesive, a
product well known to mechanics.
| Now, however, you don't have to buy it
ina large container to fix a loose nut or
two: It comes in a single-application size (about $1), sold at |
auto supply stores and hardware stores. Write Loctite
Corp., T05 N. Mountain Rd., Newington, CT 06111.

TheProblem.

P

:dt /

No Problem!

New PATCH STICK™

fills small cracks and
holes in seconds! Dab
PATCH STICK™ over the
hole or crack, then wipe
it smooth with the
spackle knife top. Dries
in minutes, Requires
no sanding. Nothing's
easier, faster, neater.
Dab on DAP® and the
job's done for good.

Another innovation
from DAR® the leader In

Comp

| The eom ut.er-deslgnetl Rubbermaid

Tractor Cart is surprisingly sophisti-
cated. The one-piece cart body is
molded from a structural foam plastic
and it has a 1200-pound load eapacity,
thanks in part to a 1-in.-dia. earbon-
steel axle. Among its other rugged
features are a clevis plate weld

the drawbar, a ribbed sliding tailgate
and stake slots molded into the cart
body. It costs about $260 at home cen-
ters, lawn and garden centers, and
farm supply stores. Write Rubber-
maid Commercial Products Inc., 3124
Valley Ave., Winchester, VA 22601,

Beer Cans, No Problem

Disposing of litter while doing yard-
work may be a little easier with the
introduction of the Weed Eater Gator
Vae, the first residential blower/vac
designed to pull up anything from a
pine cone to a beer can, ﬂrﬂinm’ _!,ra.rd
waste is pulled
through its im-
peller and into a
mesh bag. Turn
the nose lever,
and the airstream
bypaszes the im-
peller allowing it
to suck up beer &
cans and paper cups without damag-
ing the impeller. Another turn of the
lever and it switches to a blower. It
costs about $100 at home centers and
hardware stores, Write Poulan/Weed
Eater, Marketing Dept., PM, P.0. Box
91329, Shreveport, LA 71149, ™

POPLILAR MECHANICS ® MAY 1994




PR RLLISTRATION BY GEDRGE RETSECK
v ]

JOURNAL

Homeowners Clinic

BY NORMAN BECKER, FE., Contributing Editor

Falling Water
Causes Backpressure
Occasionally the water in my toilet
bowl gurgles, and other times it is
foreed out onto the floor. This doesn't
occur when the toilet is flushed but
happens at random moments. The
I:niﬁ}t works as it should in all other
respects. What is the source of the
backpressure that is causing this? 1
live in a condominium apartment on
the ground floor of a building several
stories high.
K.L. CARROLL
BURLINGTON, NC

A backpressure condition is not un-
common in mid- and high-rise
buildings, and it occurs in tall
houses with a bathroom on the top
floor. The fixtures in which this oc-
curs are ¢ at the base of a soil
stack or where a soil pipe changes

This is how the backpressure
occurs:

A large amount of water, usually
from a flushing toilet, will dis-
charge into the soil stack. The wa-
ter falls through the soil stack
(sometimes described as a slug of
water), and the air in front of it be-
comes pressuri it is un-
able to slip past it and out the roof
vent. Note in the drawing below
that the air is trapped in the sewer
pipe. Since the sewer pipe slopes,
the airspace tapers to a point.

The greater the distance that the
water falls, the greater the pressure.
This is why the problem is found in
mid- and high-rise buildings and
tall older homes that have had a
bathroom added on the top floor or
in the attic.

Incidentally, this does not oeccur
when a sink drains into the soil

its direction abruptly. stack. This smaller volume of water
FALLING WATER
CAUSES BACKPRESSURE Hp
' .-{I;_.
1% 18
SOIL STACK

L

.

\WATER

=3

e

SPIRAL EFFECT

i Water falling down a soil
stack can, in some cases,
pressurize enough air 5o
that a toilet several floors
below and near the stack
has the water forced from
its bowil.

IR sowER LNE
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tends to cling to the wall of the
soil stack and spiral its way down
the stack as it falls. It does not
pressurize a column of air as does
a large volume released from a sin-
gle flush,

Your toilet is probably close to the
base of the soil stack, and if the pipe
serves a number of bathrooms on
the floors above, the pressure devel-
oped can cause the air to bubble up
through the bowl water causing the
gurgling sound. If the pressure is
great enough, it can blow the water
out of the bowl.

Electrically Controlled
Dampers

After reading your response in the
March "93 Clinie to an inquiry on
fresh-air intake dampers for gas-
fired forced-air furnaces, I ealled
several heating and air-conditioning
contractors. They don’t seem to want
to get involved or just don't want to
handle them.

Could you give me some names
and addresses of manufacturers and
distributors of the electrically con-
trolled dampers?

SAMUEL SORTINO
GLASSBORO, NJ

The electrically controlled damper
for the fresh-air intake operates un-
der the same electrical principles as
the automatic flue damper that is
installed on many new and
botlers. In fact, an automatic flue
damfx.-r can be used as a fresh-air
intake.

Basically, when the thermostat
calls for heat, the fresh-air damper
motor—usually mounted in a rim
Joist or on an outside wall above
your furnace room—moves the blade
to the full-open position before the
burner can ignite. While the burner
is firing, the damper blade stays in
the full-open position allowing
fresh air to enter into the room.
When the burner shuts off, either a

ring will shut the damper or the
ﬁmper motor will rotate the blade
to the closed position, stopping the
flow of fresh air into the room.

These dampers are generally
available through HVACQ (heating/
ventilation/air-conditioning) dealers.
One man urer of these dampers
is Trol-A-Temp, 55-57 Bushes Ln.,
Elmwood Park, NJ 07407; or call

a3
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(8B00) 828-8367. Trol-A-Temp man-
ufactures fresh-air dampers in vari-
ous sizes and shapes. You can call
the company at (800) 828-8367.

The Last Word
On Roof Moss
We have a problem with moss grow-
ing on the roof of the house. Our roof
has several steep gables, and we
need a chemical that we can spray on
the roof to remove the maoss.
MARJORIE PITTMAN
SPRUCE PINE, NC

BozsWorks of Minneapolis has a
product called DeckBoss that is
supposed to clean mold, mildew
fungus off roofing. According

to the company, DeckBoss will not
harm plants or animals when used
as directed, and it's easy to apply.
You spray the liguid on the dry
shingles with a garden sprayer, let
it sit for 156 minutes and hose it off.
A I-gallon container of DeckBoss
costs from $6 to $8 at home centers.
For information, write BossWorks,
4510 W, 77th S8i., Suite 239, Min-
neapolis, MN 55435; or call (800)

933-8043.

Adjust A Freezer
Door

Over time a freezer door will
sag. The weight of the door

APPLIANCE
. . . CARE TIP

hanging on the hinge above it

and the action of opening and

closing the door loosens the hinge fasteners. A sagging freezer door forms a
poor seal with the door gasket, and this wastes energy and wears the door
gasket unavenly.

To gain access to the bolt or screws, first remove the plastic or metal dec-
orative hinge cover. Pry off the cover with a straight-blade screwdriver or a
putty knife. Next, use either a screwdriver, a nul driver or a socket wranch,
and loosen the hex-
head bolt, Phillips or
Torx screws on the
hinge. Lift the door by
pulling up on the door
handle until the door
fits squarely over the
opening. Hold the door
in place, and tighten
the fasteners. Open
and close the door sev-
eral times 1o be sure it
seals properly. The top
of the freezer door
should line up with the £
top of the refrigerator |
cabinet. —Stfeve Toth

More )"*’Active Ingredients

Introducing Hlyn cnm: Family Pharmacist CD-ROM

Al

FAMILY

PHM{M ACIST

84

Exclusive features! -
-Rmmwnmnr?.mm w’ v e AN
¢ Includes actual demonstrations of first aid w : N
detection technigues bt iy oty ]
* Maintains personal medical profiles t &4 a5\
* Printable rext |

Can i mmmm.

easy 1o ke m active role hw care.
Mavo Clinic Family Pharmacist CD-ROM puu:tm home
health library today.

For more information call
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Removing Iron Stains
Editor’s Note: We recently received
the following letter in response to a
past column regarding bathtub
cleaner. For readers that have a
similar problem, the letter should
be of interest,

Here in northern Minnesota, our
water is colored by iron are deposits.
We have found the best product for
removing rust from bathroom fix-

tures to be Iron Out, Used as di- |

rected, it will not damage the surface

of any bathroom fixture, as some

powder cleansers do. Also, added to

the laundry water, it keeps white
clothes white,

L.E. “PETE" DAVIS

ELY, MN

Free Info

Removing vinyl/asbestos sheet floor-
ing or resilient floor tiles can be messy,
and the thought of dealing with
asbestos in the flooring may prompt
unnecessary anxiety in homeowners
faced with the job,

It turns out that if you treat the
flooring carefully, and remova it sys-

EFsRLILST
Rk s |

CURTRIG
BT
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According to Iron Out Inc., an
18-ounce bottle of the company’s
product costs about $4 at hardware
stores. For more information, write
Iron Out, 1515 Dividend Rd., Fort
Wayne, IN 46808, or call (800}
654-0791,

Anather product, Iron Care, is
supposed to be an all-purpose rust
remover as well. Iron Care is sold
at hardware stores and home cen-

ters, and an I18-ounce can of the
product costs about $3.50. For more
information, write Enforcer Prod-
ucts, P.O. Box 1068, Cartersuville,
A 30120. ™

DO YOU HAVE A HOME-MAINTENANCE

OR REPAIR PROBLEM7?
Juat sk Norman about it. Send your question fo
Homeowners Clinie, uler Mechanies, 224
West 57th 5i., Newo York, NY 10019, While letters
cannol be answered individually, problems of gen-
erad inderest will be discussed in the oolumin,

tematically, the job is no more difficult
than other odious jobs faced by remod-
elers. At least that's what a free book-
let from the Resilient Floor Covering
Institute says.

There's no magic to removing this
flooring. With sheet flooring, for in-
stance, you basically make several
glices along its length, then pry it up a
little at a time while spraying a soapy
water solution at the point where the
flooring peels away from the floor. The
job may be slow, and certainly not a
pleasure, but at least by using the
methods outlined here it's manageable.

For your free copy of the booklet,
write to the Resilient Floor Covering
Institute, 966 Hungerford Dr., Suite
12B, Rockyille, MD 20850.

—Ray Berandsohn
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RUGGED

CHROME
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8 CONTOURED
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FOR LOCATING
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STEEL BLADE
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HOME
IMPROVEMENT

How To
Insulate
Basement
Walls

A new product
drastically reduces
installation time.

BY STEVEN WILLSON,
Home Improvemnent Editor

PM lllustrations by
George Retseck

If you are fortunate enough to have

fulfhmment, you know just how
useful this area can be, There's usually
plenty of room for doing the family
laundry, putting together an exten-
give workshop, allowing the kids a
free-fire zone out of earshot—and
even enough square footage left over
for storing all that junk you promised
to throw away but never did.

A basement has always been a
cheap source of extra living space
when a family starts to outgrow a
house but itz bank aceount hasn't.
Turning a basement into a family
room or an extra bedroom is a time-
honored project and one that just got
a little easier.

A new product from Dow called
Wallmate was specifically designed to
easily insulate basement walls and
provide a great support system for
standard drywall panels. The idea is
w ﬂlm le, it's hard to believe it’s new,

ly, Dow just took its standard
Stymt‘uam product and manufactured
it in 1% x 24 x 96-in. panels, with a % x
1%-in. rabbet along both long edges.
(See small drawing at right.) By abut-
ting two panels, the groove that results
from the two rabbets matches the size
of a standard 1 x 3 furring strip. To in-
stall, just stand the punei against the
wall, slide a furring strip into the
groove and then attach this strip to the
wall. When vou're done insulating, dry-

f};anﬂlﬂ can be attached dmﬂy to
the furring. Wallmate costs between
$T et per p;‘?:;::h that this replaces
¢ thi
is the dlfﬁr:ﬁ. time-consuming and
expensive task of building interior 2 =
4 walls and filling their stud spaces
with fiberglase insulation. In damp
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basements—which |70 s ng

R-value in your

are all too eammon basement of 15,

—there's another /‘ The only real
benefit:  When ; drawhack to this
fiberglass insula- / . gystem is attaching

tion gets wet, it
Inses its effective-
ness as an insula-
tor. Polystyrene
panels, like Styro-
foam, on the other

INSLLATION PANELS

TAPCDN
FASTEMER

\ P OATION | the furring strips

\ to your block or
poured concrete
will. Masonry nails
are very diffieult to
drive and installing

Y
FLIRRING
STRIF

hand, do not lose

Each rigid foam board has a rabbet—along

typical concrete

much of their insu-
lating power in
damp conditions.

both long edges—sized to accept a stand-
ard plece of furring. The furring strip Is
attached to the foundation wall using con-

anchors is too
time-consuming.
This installation

And they have a
higher R-value per
inch—5& per inch in the case of ox-
truded polystyrene and between 3
and 3.5 per inch for fiberglass. In the
case of Wallmate, the panels mre R-
7.5, and if you double them up, which
is very easy to do, you'd get a minimum

crete anchors or Tapcon fasteners.

problem, however,
is easily overcome
with some elever serews called Tap-
con anchors. (See detail drawing
above Figure 11.) These screws are
designed to funetion in concrete like
self-tapping machine screws do in
sheetmetal. All you need to do is bore

(Please turn to poge §8)
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The first alarm system designed to
protect you as well as your car. ..

Revolutionary new vehicle security system is the first of its kind to
focus on the safety of the vehicle driver as well as the vehicle itself.

By Charies Anion
o you wonder why car alarms have
cotintless features to protect your car,

D but nothing to protect you? After all,

what's more important

sonal protection with the panic alarm, that's just
the beginning of the Smart Alarm. In addition
to the panic alarm, the Smart Alarm also has a

car finder feature. You'll

vour car or the safety of
you and your family?
Mow there is a car
alarm that will protect you
amd your famiy. It is the
first of its kind to focus
on the safety of the ve-
hicle owner as well as
the vehicle itself.
Protect yourself. It
all begins with the p.mi.c
button. Imagine you're
walking to your car at
night and a person ap-
proaches. Pushing the
panic button on your
transmitter lets your car
come alive with a
shrieking siren and
flashing headlights.
While the panic alarms
of other vehicle security
systems have a range of
100 feet, the Smari
Alarm's panic alarm lets
you call for help or scare
away potential attackers
from up to 400 feet!
Exclusive feature.
Unlike other car alarm
systems that begin and
end their focus on per-

Whart makes Smart Alsem bettor?

B Range. Most car alarm featuras only
work up to 100 fest away—all Smart
Al faatunes work up 10 400 feal awey.

B Panic button. Smart Alarm lats you
call for help or scare away potential trou-
blemakers by controlling & piercing alam
and your car's headlights.

B Car finder. Your car will be able fo
let you know wheare it is by flashing it's
lights and briefly sounding the siren.

B Carjacking. Its delayed panic alarm
nllows you o salely present theft of your
car when confrontsd by a cafjacker.

W Easy Installation. Other car alarms
ara complcated or cost hundreds of dal-
lars to install. Sman Alamm s inaxpen-
shae, and you can install

neyver ﬂ“n! in hn'!lr'L' to
wander around a dark
and dangerous parking
lot searching for your
car. You will be able to
know where your car is
from anywhere within
400 feet by flashing its
lights and briefly soumnd-
ing the siren. You can
activate and deactivate
your car's headlights by
remote control to light
your way in a dark
driveway or park.irlg lot.
Carjacking. The
Emart Alarm also ad-
dresses a growing haz-
ard for today’s mo-
torists—carjacking. [t's
alarming how often
drivers are hurt in their
cars because they re-
fuse to give them up to
carjackers. Because of

il in just minutes.

Smarn Alarm its anti-carjacking de-
s the first car vice, the Smart Alarm
alarm that will allows you to safely re-

Pﬂ::ﬁ tain your car when con-
Yamily. fronted by a carjacker.

This is made possible by
a delayed panic alarm.

Easy installation. Installing the Smart Alarm
requires no fumbling with wires. Special Plug-In
Comriechors let you install the Swiart Alaro with-
out a single wire-cutler! Simply voplug e head-
tight connector, plug in the Smart Alarm
commector, and then plug the readlight comnector
fo the Sweart Alarm. Connect the Smart Alarm fo
the battery cable with the special elip. In mimutes,
yoti el youdr car can enoy comiplete 24-four prro-
fection. Away from wour cor, vl fivl safer koo
r'rrlq thhat your 15 Imlh'fln’f.‘ Near yaur car, _!,nns'H
feel safer knimoing that you are protected!

All you do s give up your car and activate
the delayed panic alarm. When the assailant has
reached a safe distance and is no longer a threat

to you, a deafening 120dB siren and fashing
lights will force him to flee your car, letbing
you recover it safely.
Vehicle protection. Smart Alarm’s cur-
rent sensor triggers the siren if the trunk or
any of the doors are opened while the alarm is
armed. To supple-
ment the current

sensor, a shock t:umpuu
sensor triggers the
siren when it de- Dither car

tects a blow to your
car. Together, these
sensors  provide
your car with blan-
ket protection.

An adjustable

100 fowt
shock sensor pre-
vents the siren
from being trig- | Range. Other

car glorms |||rI_|l

gered, eliminating
wwark args do 100

false alarms. You

can also adjust the ':ﬁ'ri”ﬁ:;tf:' 4D0 test
shock sensor and ok g b 400
the siren with your | feef amey

remote control at
any tme wvou
choose, The siren’s tone and volume can be ad-
justied to six separate tones, As a resull, you'll
nevier confuse it with any other alarm. You can
also customize the siren, making it louder in
noisy neighborhoods and quieter in more
peaceful neighborhoods.

Risk-free home trial. With the Smart
Alarm, you get a complete "No Questions
Asked” 30-day money-back guarantee, If it's
nol everything we say, just return it for a full
refund, The Smart Alarm is also backed by a
two-vear warmanty. Your order will be shipped
UPS in seven to ten working days.

The Smart Alarm Car Alarm........ 398 8 SaH

Mease mention promotional code 3a1-Po1102
Faor fastest service call toll-iree 24 hours a day

800-992-2966
EH X o S

To order by mail, send check or money order for the
total amount including S&H (VA resadents add 4.5%
sales tax,) O charge it to vour credit card, enclosing
your accoint nurmber and 1."}1In11JI.lh date,

2820 Waterford Lake Drive Sulte 106
Midiothian, Virginis 23113
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this. You could use rigid conduit, metal
boxes and metal covers, and simply
surface wire the whole job after the
insulation and drywall are in place.
You may alzo be allowed to attach the
surface wiring to the foundation walls
and then insulate around everything.
Or, vou may be able to use the system
we show here. Just get prior approval
for the system you choose.

Where to begin
You can put all the insulation you
want on your basement walls, but if

1 Begin by cutting Insulation paneis to
size and filling the joist spaces around the
top of the wall with these pieces.

a small-diameter pilot hole with a ma-
sonry bit. Then immediately drive the
screw into this hole. No matching
holes in the conerete and furring are
required. We used five screws for
each B-ft. furring strip, and it took 3
minutes to install all five.

Of course, you have to pay for this
convenience. The screws cost about
325 for a box of 100. But the box does
include the proper-size masonry hit
for boring the pilot holes, which stays
sharp long after yvou've used up the
serews, Between the new insulation
boards and these fasteners, we were
able to ecompletely insulate all four of
our basement walls in just one day.

Keep in mind that this syvstem is
new and therefore requires more than
ordinary eommunication with your
local building inspector, especially
when it comes to the electrical system.
Generally speaking, you cannot install
insulation until your electrical cable is
in place and inspected. This rule can
be pretty inflexible—at least that was
the case in New York State, where
we did this job. Unfortunately, this
insulation is designed to go up before
the wiring.

There are several ways to handle

2 Starting In one comner, hold the first
panel against the wall and adjust it until its
edge is perfectly plumb.

Ba

/ - 1
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2 While holding the panel in a plumb
position, mark the wall alongside the
panel to establish a proper reference fine,

il

4 With the board still held in its plumb
position, measure the gap between the
board and the comer at its widest point.

the joist spaces above the walls
haven't been insulated, you're not go-
ing to save much money on your heat-
ing bill. To insulate these spaces, we
just cut up pieces of Wallmate and
filled the gaps with them (Fig. 1).

Next, choose one corner for your
starting point and push a piece of
Wallmate into this corner. Hold a
level against the open edge and check
for plumb (Fig. 2). Because the posi-
tion of all the ensuing panels on this
wall are based on the alignment of the
first one, make sure it's right.

Hold this panel in the plumb posi-
tion and mark the wall along the out-
gide edge of thiz panel (Fig. 3). This

5 Mark the cutline on the back side of the
panel, and then cut along the line with a
handsaw or sabre saw.

establishes a reference line for main-
taining plumb without needing to con-
stantly hold the level in place. Once
the wall is marked, hold the board
against the line and measure any gap
between the inside edge of the board

. -.';:E-_I. 'I:\.\ e
& Measure the full rabbet width, then mark
this width on the front side of the panel.
Make the surface cut with a utility knife.

and the corner at the widest point
(Fig. 4). Usually, this is at the top or
the bottom of the board. Transfer this
point onto a panel and mark a line.
Then cot along this line using a hand-
saw or sabre saw (Fig. 5). This mater-
ial is very easy to cut.

¥ Complete the rabbet by making an edge
cut with a utility knife. Be sure to use a
sharp blade to avold tearing the foam.

POPULAR MECHANICS = MAY 15594



Next, widen the existing rabbet on
the face of the first panel so it can ac-
eept a full furring strip. Mark this cut-
line on the surface and make the cut
with a sharp utility knife (Fig. 6).
Then, make an edge cut with the knife
to remove all the waste (Fig. 7).

Onee the rabbet is cut, hold the

e
8 Once the panel Is cut, hold it in place
and check your reference mark. Then slide
a plece of furring into the rabbet.

panel in place, cheek your plumb mark
and slide a piece of furring into the
rabbet (Fig. 8). Bore a pilot hole about
waist high and drive a Tapeon serew
into the hole. Then bore the rest of
the pilot holes and drive the r&maining
screws. We used five evenly space
serews for each 8-ft. furring strip.
Next, lean up a second panel, abut
the two rabbets and slide a furring
strip in place (Fig. 9. While holding
the new panel and fumngﬂt'Lp,hﬂrea

s g

® Once the first panel Is secured, lean a
second panel against the first and slide a
precut furring strip Into the rabbet.

pilot hole (Fig. 10) followed by a screw
(Fig. 11). Continue this process until
the wall is done. Then move to the
next wall and plumb the first panel in

place, and repeat the same procedures.

Electrical planning

Ag mentioned earlier, make sure to
check with your local building inspec-
tor before undertaking any wiring.
And if you aren’t confident of your

POPLLAR MECHANICS ® MAY 1594

2 _

10 while holding the second palmlm
furring strip in place, bore a fastener hole
through the furring and into the wall,

skills, hire an electrician to handle
thig part of the job for you.

Your best strategy is to limit the
number of fixtures on the insulated
walls. If you are building partitions,

11 After the pliot hole is bored, drive the
fastener Into the concrete. These screws
[top) have two threads. not just one.

locate as many receptacles, switch
boxes and wall lights on these
walls as the code will permit, instead

12 To install receptacle boxes, first cut a
board or plywood panel to size. Then trace
its perimeter onto the insulation.

of on the insulated walls,

We were able to place all our
switches, except for one, on interior
walls., And we preferred overhead
lights. So our only real trouble was
wiring a couple of receptacle circuits.
Here's the system we came up with.

Begin by establishing the location
of your electrieal boxes. Then deter-
mine how far away from the wall the
boxes should be attached so that the
front of each box will be flush with the
surrounding wall when you're done.

In our case, this ealeulation was a
little complicated because we planned
to first cover the walls with '%-in.-
thick drywall and then cover the dry-
wall with %-in.-thiek paneling. We
also decided to use square metal
boxes that require cover rings, Be-

13 Use I“Htllh‘.]l' knife to cut the foam
panel. Because the blade can't reach all

the way through, make the cut In stages.

14 Attach the board directly to the foun-
dation wall using concrete fasteners. This
board must be solidly attached.

cause of these requirements, we
started with a %-in.-thick piece of ply-
wood against the foundation wall, at-
tached a 1%%-in.-deep box to this panel,
then installed a Y-in.-deep cover ring
on the box. This total depth—2% in.—
matched the combined depth of our
insulation (1% in.), our drywall (% in.)
and our paneling (% in.).

This also fulfilled a requirement of
our local inspector; We had to mount

B9
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The first high-fidelity system
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It may be small. Bur the Bose® Acousne Wave® music svstem is definitely an
overachiever. The unit holds a compact disc player (or cassetre), AMFM radio,
and Bose's patented acoustic waveguide speaker technology. And produces a
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each box on a wood panel large
enough for the full box with room left
over to staple the cable—which ran to
and from the box—firmly in place.

After establishing the proper thick-
ness for your mounting boards, cut
them into pieces that measure about 8
% 12 in. Then trace the shape of each
board on the insulation where an elee-
trical box is required (Fig. 12). Cut
out the insulation along these traced
lines using a utility knife (Fig. 13).
Then attach each of these boards di-
rectly to the foundation wall using
ghort Tapeon serews (Fig. 14).

Determine the path of your cable
and then temporarily attach a
straightedge guide to the furring
strips to support a router (Fig. 151
Install a %-in. straight bit in your
router and set the depth to % in. Then
rout a cable proove across the panels
and furring strips (Fig. 16).

>

15 Determine the path of your cable and
temporarily screw a stralghtedge guide to
the furring strips to support a router.

16 Place a router on the straightedge
guide and cut the cable groove through
the foam panels and furring strips.

Onee all your support boards are
attached and cable grooves cut, install
an electrical box an each board using
short drywall screws (Fig. 17). Keep
the box near the bottom of the board,
go you'll have room to staple your
eable above the box. Then feed the re-
quired electrical cables into the box

POPULAR MECHANICS ® MAY | 994
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and secure them by tightening the
built-in cable clamps or standard box
connectors (Fig. 18). Make sure to
staple each cable within 8 in. of the
box (Fig. 19).

17 Install an electrical box on the board
using short drywall screws. Make sure the
box s firmly attached.

To protect the eable when it runs
over each furring strip, you must in-
stall steel plates that bridge the
groove and completely cover the cable
(Fig. 20). This protects the wire from
being pierced by nails or serews used
to install the drywall later.

Finish up vour rough electrie in-
stallation by attaching cover plates to

20 Drive protective steel plates into the
furring so they cover the cable groove.
These plates prevent cable damage.

— —1

:

4 =

| -.-- iy ——

)

18 Feed the electrical cables into the box
and tighten them In place with bullt-in
cable clamps or standard box connectors.

T e T

,

19 Gently staple each cable to the board
within 8 In. of the box. Do not tear the
sheathing that protects the cable.

POPULAR MECHANICS = MAY 1994

21 Install cover plates for a single recep-
tacle on all the boxes. Then make arrange-
ments for a rough electrical Inspection.

22 Once the rough Inspection is passed,
install the drywall by either driving nalls or
screws Into the furring strips.

the boxes (Fig. 21). Then, after you've
passed your rough inspection, just
hang and finigsh your drywall in the
usual manner (Fig, 22)—or skip the
finishing process and cover the dry-
will with paneling like we did. ™

SOURCE LIST
® Wallmate panels: Dow Chemical Co.,
Customer Information Center, P.O.
Box 1206, Midland, MT 48674.
® Tapeon fasteners: Eleo Industries
Ine., 1111 Samuelson Rd., P.0. Box
7008, Rockford, 1L 61225,

TABLE SAW, ROUTER
& PLANER
Spray on surfaces of power
tools to ease sliding of
wood on table, resist rust
and lubricates.

TOOLS
Spray on tools such as putty
knives, paint trays, tin snips,
etc. for smoother operation,
protection and easier
clean-up.

HAND SAWS
Helps remove rust and
corrosion, prevents sap
collecting, protects and
makes sawing easier,

® Stops Squeaks

® Loosens Rust

® Contains Teflon®
Penetrates Faster
Lubricates Better

Compare to WD-40¢

and SAVE $8$

available at participating
Ace Hardware and

True Value Hardware
stores nationwide
and other fine retailers
for information call
1-800-438-4532

» Radiator Speciaity Co.

Chariotte, N.C.

Makers ol Solder Seal®/Bunk® Engine Brile®,
automotive, plumbing. hardware, fralffic safely and
olhar fine products.

TEFLON is a ragistered frademark of LE. Dupont Co.
WO-40 is & regishered irademark of WD-40 Co.
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—CALL FOR NOMINATIONS—
lar

DESIGN &
ENGINEERING
AWARDS
1995

é_ e 4 & Engineering Award—

® [t's time again to begin
the nomination process
for our annual Design &
Engineering Awards. As

Anyone can make a

you know, each year we 5, et readers, manufacturers,
honor innovation, inven- ANARD distributors, public rela-

tion and just plain good 19

ideas in each of the areas
we cover editorially
automotive, home im-
provement, shop tools,
boating, outdoors, elec-
tronics, telecommuni-
cations, photography,
science and technology.

The winners will be
announced in our January
1995 issue.

If you look back at this
year’s list of winners,
you'll get a very good
idea of the wide range of
innovations we recog-
nized. Everything from a
staple gun to a stealth
ship, from a new sports
car that can go 160 mph
to a mountain bike that

tions people, anyone. The
rules are very minimal.
There are no categories
or set number of awards.
We'll give as many as
we think are appropriate.
[f you want to make a
nomination, send a good,
clear photo or illustration
of the product, project,
or whatever it is you
are nominating. Include
a complete description
with all the details of
what it is, what it does,
why it’s innovative and
why you think it de-
serves an award.

The judges are our
editors and their deci-
sions are final. Deadline
for nominees is Aug. 26,
might get up to 30 mph 1994. Mail entries to
on a good downhill run. Design & Engineering
There is every indication that the 1995 Awards, POPULAR MECHANICS, 224 W.
award winners will be just as diverse a 57th 5t., New York, NY 10019. Good
group, and just as interesting in their luck. Joe Oldham
cutting-edge creativity. Editor-in-Chief

P P B AN NOSOR POPLULAR MECHANICS = MAY | 994
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The Case For Periodic Maintenance

here's no doubt that yvour ear or truck is one

I very complicated piece of machinery. In fact, its
various components and subsystems are each

far more complicated individually than most mechani-
cal devices you use in your everyday course of events,
Therefore, it's no big surprise that maintaining your
vehicle can be an intimidating task indeed. Some folks
are so overwhelmed by the maintenance schedule as
presented in their owner’s manual that they select the
expensive route of abdicating the chore to a skilled
professional. Others take the worse—and ultimately
far more expensive—route of simply neglecting rou-

tine maintenance altogether, choosing instead to re-
pair the inevitable damage as it oceurs.

To help you make sense of the long—and somewhat
off-putting—maintenance program, we have taken all
of the important vehicular maintenance tasks and put
them in a logieal, easy-to-understand and easy-to-fol-
low format.

Essentially, we explain what you should do every
day, every week, every month, every 6 months, every
year and every other year to keep your car, truck,
minivan or sport/utility running right and looking
sharp for as long as you own it.

t least once a day, before driving
it for the first time, take the
time to walk around your car or truck.
As you stroll, look for broken head-

A

the charging system, the OIL pressure
light and the CHECK ENGINE light as
well. Some vehicles have a warning
light for the antilock brakes, which is
separate from the parking brake
light. Now start the engine. All the
lights should go out within a few sec-
onds. Lights for the airbag and anti-
lock brakes may stay on longer be-
cause the self-check for these systems

Turn the ignition key to on, without starting the engine, and check that all of the
waming lamps are [it. After the engine Is started, all of the waming lights should go out,

though not necessarily all at the same time,

lights or taillights, a tailpipe that's
hanging unusually low, puddles of
suspicious-looking fluids and make
sure the passenger-side doors and the
trunk or hatch are all fully closed. If
you're backing down the driveway,
you can also look for foreign objects
like toys, bottles and other hazardoos
trash, pets and even small children
that may be out of your line-of-sight
from the driver's seat. When vou sit
down, set the mirrors and the seat po-
sition and fasten vour seatbelt.

Any time you start the engine, turn
the key to the ON position and cheek
the warning lights. They all should
come on—the ALT or BATT light for

94

is longer than for some of the others.
Don't forget to check the gas
gauge, too, before heading out.

ire pressures are vital to achiev-

ing good fuel mileage and long
tire life as well as good ride and han-
dling. Buy a good tire-pressure gauge
and keep it in your glovebox. Using
the one on the end of the hose in the
gas station isn't a good idea—it may

COOLANT |
RECOVERY RESERVOM |
Glance at the coolant level Inside the

translucent reservoir under the hood. Add
coolant to the reservolr If needed.

be a little off ever since Bubba backed
his pickup truck over it last week.
Consult your owner's manual or the
sticker provided on the doorframe for
the correct inflation pressures. Check
them in your driveway, before driving
away, as even a few miles will raise
tire temperatures and pressures—an-
other reason to buy your own gange.
Use the vehicle manufacturer's tire
pressures (not the max inflation pres-
gure listed on the tire sidewall), and
use the highest recommended pres-
sure for best tire life and mileage.
Don't forget to check the spare, too.
Your pressure gauge may have to
read upward of 60 psi to check a high-
pressure, temporary mini-spare.
Now's a good time to check under
the hood. Many vehicles have translo-
cent reservoirs for coolant, power
steering hydranlic fluid and brake flu-
id, and, in that case, all you have to do
is glance at them., If they are opagque,
it's only a matter of moments to un-
screw the caps and look at the fluid

P LLLITRATICR BY BON CARSON

POPULAR MECHANICS = MAY 1554



PRESSUIRE
GALIGE

Pl ILLLISTRATION BY PON CARBOM

Using your own quality gauge, check the
Inflation pressure of all the tires—including
the spare—before driving that day.

level, ar to check the dipsticks, Don't
forget the oil and automatie transmis-
sion dipsticks, too. As long as you're
there, take the time to top off the
windzhield washer reservoir,

While you're perusing the engine
compartment, take a look for leaks,
lpose wires or obviously dizconnected
vaeuum hoses and fittings, Also quick-
ly glance at the belts and hoses.

gide from the customary weekly
tasks, every month or so give
your vehicle a better inspection. On
the outside, check all the lights, in-
cluding the turn-signal indicators, for
burned-out bulbs and cracked or bro-
ken lenses. As you walk around the
vehicle, alzo look for loose trim and
don't neglect to check that the
rearview mirrors are still firmly at-
tached.
Check the tread of all four tires for
damage. Look for abnormal wear pat-
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Spray a strong stream of water through
the radiator fins from the engine side of
the radiator to clean debris from them.
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terns, bulging sidewalls or foreign ob-
jects poking out of the tread.

Inside the vehicle, empty the ash-
trays. Empty oat the back seat, in-
cluding fishing out all of the newspa-
pers, empty soft-drink cans and kids'
tovs from under the seats.

Peruse the trunk and put away any
unnecessary junk. Carrying around
that extra S0-pound sack of rock salt
all summer will cost you fuel mileage
and adversely affect your ride and
handling, not to mention making your
headlights point closer to the tree
tops than the roadway.

Don't allow leaves, trash and bugs
to accumulate in the radiator and a/c
condenser. You can usually {lush
them out by backwashing the radiator
from inside with a garden hose.

pring and fall are traditional

times for automotive mainte-
nance. Many maintenance items are
often deferred because of the diffi-
culty of working on a ear in an unheat-
ed driveway. Spring affords an exeel-
lent opportunity to get under the hood
and inside the ear without your fin-
gers sticking to the wrench.,

Fall is a good time to prepare your
ride for the ravages of winter weather
as well—but many of the tasks are the
game, regardless of the season.

Under the hood
A preasy engine is not a happy en-
gine, The caked-on grease will make
the engine run hot, oil leaks will be
harder to spot, and any maintenance
you want to do will be much tougher.
In addition, rubber belts and hoses
don't take kindly to being bathed in
oil. Start by running down to the cor-
ner for enough cold drinks to get
through the day. Don't go far—just a
mile or two to warm up the engine.
Then when you return, cover the air
intake, alternator and any underhood
computer black boxes with plastic.
Spray down the engine with a bio-
degradable foaming degreaser. Then
hose it all down with the garden hose.
Don't go to the quarter carwash
and blast away with the high-pressure
hose—maodern ears have dozens of
low-voltage sensors that all have
weatherproofed connections to the
computer harness. Weatherproofed
means plenty good enough for water

Check nondriving wheel bearings by

[ry.-
Ing to rock the ralsed wheel In and out at
the 12 and & o'clock positions.

splashed up by a puddle or normal
condensation—don’t push your luck
and overpower the seals. Water inside
these sensor connections can corrode
them very rapidly, and your car will
run poorly or not at all.

Is the engine still greasy? Let the
engine idle for 5 minutes to evaporate
the water you've sprayed all over, and

Stubbom grease or salt stains on floor car-
peting can be removed with a foam-type
carpet cleaner and a scrub brush.

repeat the engine cleaner/garden
hose routine while you start cleaning
the interior of the vehicle.

Clean enough? Now you ean attend
to any minor oil leaks that may have
contributed to the problem. Take
some solvent and clean the plug wires
one at a time, removing any grease
that represents a potential path for
high-voltage leaks. Label the plug
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Remove surface comrosion from battery ter-
minals and cable clamps with a special
wire brush to ensure starting power.

wires for reassembly and pull off the
distributor cap. Don't use solvent
here—just polish inside and out with
a soft, dry cloth. Any evidence of car-
bon tracking or eracks is grounds for

Tighten any loose suspenslon-bushing
mounting bolts, particularly at antisway
bars. Replace torm or worn bushings.

replacement of the cap or rotor,

Open up the air cleaner and at least
inspect it. Most modern cars have re-
mote air cleaners, and many of those
are held together with easy-to-open
spring clips. Some have hard-to-open
retainers that require a screwdriver
or socket to disassemble, but in either
case you'll need to open the housing to
get to the air-cleaner element inside
the housing,

Modern pleated-paper air-cleaner
elements will hold an amazing amount
of dirt before they begin to restrict
the flow of air into your engine, so
don't be in a hurry to change yours
until it's pretty loaded. What's more
important is to be sure that the ele-
ment isn't torn or cracked, and that
unfiltered air isn't sneaking past an
improperly seated element. The air
cleaner should be hogpital-clean in-
board of the element. If dirt has by-
passed the element, clean the inside of
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the housing and ducting to the throt-
tle body with a damp cloth.

Check the battery terminals for
gigng of corrosion. If the terminals
look like a Chia Pet from Venus, start
by dissolving the excess corrosion
with a kettle or two of hot water. Once
you can actually see the fasteners, re-
move the eable terminals from the
battery posts and clean the electrical
mating surfaces with a -termi-
nal cleaning brush. If you don't have
such a brush, you can use sandpaper
in a pinch. You need bright, shiny sur-
faces on the outside of the battery
posts and inside of the cable elamps.
Severe corrosion might require appli-
cation of a paste of baking soda and
water. Flush with plenty of water,
wear eye protection and beware be-
canse the battery acid will eat holes in

our favorite jeans. Reinstall the ca-

les, and coat any exposed metal with
wheel-bearing grease or petroleum
jelly to retard further corrosion.

Pull the battery caps and top off the
electrolyte levels with distilled water,
Many so-called maintenance-free bat-
teries still have caps that ean he
opened, and although they’re formu-
lated to use less water over their life-
time, it's still & good idea to keep them
topped off.

hange the fuel filter in the spring,
as then it's most likely to be loaded
with water from condensation. Use a
flare-nut wrench if the body of the
filter has to be held, as the soft alu-
minum body will distort easily. Be
gure to use new copper washers to

Inspect the alr-cleaner element. the cleaner
housing and all ductwork. Replace a

clogged filter. Clean the housing.

seal the banjo bolts. If the filter is
replaced simply by loosening hose
clamps, it's a good idea to replace the
factory sheetmetal-and-screw or
spring clamps with stainless worm-
drive clampes to keep things leak-free.

Remove the radiator cap and in-
spect it, Look for degraded rubber
gaskets, cracks or corrosion. Look
into the radiator at the coolant. It
should be full to the brim if you have a
coolant recovery tank.

Getting horizontal

Now it's time to inspect the underpin-
ninge of your car, the parts that nor-
mally aren't available for casual in-
spection. You'll need a floor jack and
at lenst two sturdy stands, or a pair of
ramps. Cement blocks are not an
acceptable substitute for stands.
They're too brittle and are prone to
returning to their constituent compo-
nents while you're under the car. A
creeper is handy for rolling around
under the car.

Get the front end of the ear up in
the air. Stands are preferred, as they
leave more room to work than ramps,
Loosen all of the lug nuts before you
start lifting,

To cheek your wheel bearings,
you'll have to jack up the car to re-
move the weight from the wheels. So
if vou must use ramps, do this first.
Grab the tire at the top and bottom
and pull with one hand while you push
with the other. More than an 4 in. or
g0 of play calls for adjusting ad-
justable bearings, and replacing
sealed ones. On the rear wheels, re-
Eeat the push-pull motion with your

ands at 8 and 9 o'clock.

While the wheels are off the
ground, remove the wheels and in-
spect the brake calipers and hoses for
leaks or damage. Check the brake

{Please turn to page 98)
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pads for remaining friction material—
if there's less than % in. or so you'll
want to change the pads soon.

Perform the same checks on the
rear-wheel bearings and brakes, and
check the hand-brake mechanism and
self-adjusting brake hardware while
you're back there.

Lubricate the threads and chamfer
of the lug nuts with grease or, better

work, but we prefer to leave the
wheels on whenever we're working di-
rectly underneath a car. In the unlike-
ly event that the car does fall from the
jacks, you'll still have a few inches of
room between the car and the ground.

Ready? Got your eye protection on?
Crawl under the car from the front
and check the bottom of the engine
compartment. Look for leaks, bashes
in the oil pan and

loose parts. Then
check the suspen-
sion. Look for loose
ball joints, tie-rod

Pl ILLLFSTRS PO HY BON CARTRON

s ends, leaky shock ab-
gorbers and the like.
Tighten any loose
fasteners. Antisway
bars are particularly
prone to self-disas-
gembly. Tighten all
of the attaching
hardware and in-
spect the rubber

bushings for aigns of
pray

Probe the exhaust system for rust, cracks and pinholes using an
old screwdriver, If the screwdriver goes through, replace the

pipe or the defective section.

yet, antiseize compound, and torque
the nuts down with a torque wrench.
(Cheek your owner's manual, since
some vehicle makers do not recom-
mend lubrieating the lug nuts.) They
don't need to go down until they
squeak, but you want them tight

P PR TS FECHh B CARRON

Remove the radiator cap and Inspect Its
rubber gaskets and spring. If the sealing
gaskets are defective, replace the cap.

enough to reassure everyone that
greasing thern won't make them come
off in the middle of some freeway off-
ramp, Torque specs for steel wheels
are usually about 100 ft.-1b. and alloys,
about 20 ft.-]b. less, but check your
owner's manual.

You may want to defer reinstalling
the wheels to provide more room to

28

deterioration.

all of the rubber sus-
pension parts with
silicone spray lube to
reduce squeaks and to protect the
rubber from future deterioration.

Inspect the CV-joint boots on front-
drive cars. Any tear or leak is grounds
for immediate replacement. If the CV
joints have bolted Nanges, check those
baolts for tightness. Similarly, on rear-
drive cars or trucks, inspect the drive-
shaft's universal joints, Look for loose
flange hardware, missing snap rings
and evidence of bearings that have
run out of lube,

If your vehicle has any Zerk fit-
tings, now is when you should lubri-
cate them, Force grease into the fit-
ting with your grease gun until the
boot swells, but not so much that the
boot pops from the pressure, Use
lithium-based wheel-bearing grease,
not inexpensive chassis grease, as the
bearing grease will last longer and
provide superior lubrication and bet-
ter water resistance.

Armed with an old serewdriver,
probe the exhaust system for thin
spots or minor leaks. The pipe near
the catalytic converter usually goes
first, as the metal is subjected to
tremendous heat. The exhaust system
is literally hung from beneath the car
by rubber hangers. Inspeect all of
them. It's not uncommon for winter
ice and snow to pull the system free of
one or more ha.n%am, s0 it may simply
be necessary to hook the hanger back
over its supporting pin. In other in-

stances, the hanger may be damaged
or broken and you'll need to replace it.

A clean start

The first step in shaping up the interi-
or is a good cleaning. And that begins
with a thorough vacuuming. Vacuum
the upholstery—seat cushions and
seatbacks—the carpeting, parcel
shelf and all dust-holding surfaces.
Use a narrow nozzle to get into
crevices including map pockets and
storage bins, Move the seats full for-
ward and full back to gain access to
the floor beneath them. After you've
vacuumed the seats and floor, pound
everything a few times with a small
club (like a little-leaguer's baseball
bat), Vacuum them again.

Next wipe down all interior sur-
faces—dash, console, door trim, arm-
rests, ete.—with a clean, damp cloth.

Clean any stubborn stains that may
have appeared over the course of the
winter. Stains on vinyl usually re-
spond well to some water and general-
purpose household cleaner. Carpet-
ing, leather and cloth upholstery may
nee;lr:ineciﬁc cleaning solutions—a
general-purpose cleaner can deterio-
rate or discolor them.

Patchwork
After you've cleaned all the interior
surfaces, inspect them all for damage.

P LTI RIS 1B AL [T MAN

Carbon tracks, Inside the distributor cap or
on the rotor, as well as fine cracks In spark-
plug wires' Insulation all lead to misfire,

POPULAR MECHANICS = MAY 1554
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Adjust the door-latch strilkker in small Incre-
ments to restore smooth door closing and
proper door alignment for good sealing.

Look particularly at the heavy use
areas, including the floor mat or ear-
peting on the driver's side, armrests,
window eranks and door levers.

A gmall tear or erack in vinyl uphol-
stery, the dashboard or a door-trim
surface can be patched using a vinyl-
repair kit. Following the directions in
the repair kit, mateh the eolor of your
interior vinyl by mixing the pigments
ineluded in the kit. Then mateh the
graining pattern of the vinyl to one of
the graining stencils in the kit. Apply
the patch, cover it with the graining
paper and use the kit's heating iron to
cure the patch.

You ean repair small wear spots,
holes and cigarette burns in carpeting
by transplanting some of the nap or
fabric from a hidden piece of the car-

Inspect the flexible mounts and rubber
hangers that support the exhaust system.
Replace any that are damaged.

pet. Use a small pair of scissors to
trim the damaged area. If the damage
goes through the carpet or mat, cut a
matching piece from the earpet. If the
damage is only to the nap, simply cut
off some carpeting loops. Use a water-
resistant adhesive to cement the
carpeting loops or patch into place.
Brush the repaired nap in the same
direction to help blend the repair.
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Getting a workout
Besides inspecting the interior for ob-
vious and aesthetic damage, take the

time to operate everyvthing to check
that it's all working properly.

This means raising amiy lowering
each window in turn. As you operate
each window, check its perimeter to
verify that everything is sealing prop-
erly. If any of the windows or doors is
less than perfect, correct the problem.

On vehieles with power windows,
dirty or gummy contacts inside the
window switch ean cause erratic oper-
ation. Spray some television tuner
cleaner inside the switch, to get at its
contacts. Operate the switch and re-
peat the cleaning.

If the window is still balky, or if
yvour obstinate window is a crank-
type, you may have to remove the in-
terior trim panel to gain access to the
window track inside the door. To re-
move the door's inner panel, vou must
first remove the window crank, the
door-release latch and possibly the
armrest. Check for hidden retaining
serews—in the armrest, behind the
lateh and through a speaker grille,

The window erank may be held by a
retaining serew, which can be hidden
beneath a center trim cover, or by a
spring clip on its underside. Pry up

e trim cover to remove the scraw,
Use a special tool (available at auto
parts stores) to pop the spring elip off
the crank’s underside. Be ready to
cateh the clip as vou slide the tool be-
hind the erank.

Next slide a putty knife or a special
tool along the edge of the panel be-
tween panel and door to find plastic
retaining pins. When you come to a
retainer, gently pop it out of the door.

With the door panel off, you may
have to peel back a plastic vapor bar-
rier to gain access to the window
mechanism. Be careful of wiring in-
side the door as you work.

Lubricate a dry window mechanizm.
Check your factory shop manual for
the proper lubricant and lube points
for your vehicle's lift mechanism.

If the sealing problem is with one of
the doors, it may be caused by either
loose or missing weatherstripping.
Reattach weatherstripping that's
come away from the door or body, us-
ing some weatherstrip adhesive. If a
small piece of the strip is torn, pateh it
using RTV black silicone. If a large
piece is damaged, cut away the dam-
aged section and splice in a replace-
ment. You can buy replacement
weatherstripping either at your deal-
er or at an auto parts store that sells

body-repair supplies. Cement the re-
pair section of weatherstripping into
place and then seal it to the ends of
the existing weatherstripping with
some RTV black silicone.

&

N
Loose wn.llhu'.nrlppkg can be permanent-

ly reattached with a dab of speclal weath-
erstrip adhesive. Wipe up excess adhesive.

Electric power

Check all the interior lights and re-
place any burned-out bulbs. If the
dome light comes on only when some
doors are opened but not with others,
check the switches at the non-lighting
doors, Check the wiring connections
at the back of the switch. Clean any
corrosion from the switch and be sure
that the plunger operates smoothly.
Replace any defective switch.

Also check that each line in the
rear-window defroster grid is work-
ing. If most work, there are breaks in
the non-working grid lines, Visual in-
spection usually reveals the break in
the grid line. Patch the break using a

Grasp and try to shake each shock ab-
sorber, at both top and bottom mounts.
Tighten any loose attaching nuts or bolts.

o9
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brush-on liguid sold for the purpose.

If the En[l!ire defroster grid does not
work, check its fuse. If the fuse is
good, check the connections to the
power bus—the large bars at both
gides or top and bottom where the
grid lines eonnect. If the conneetions
are good, use a voltmeter to check
that is getting to the power bus
when the defroster is switched on,
with the ignition on. If not, suspect
the switeh or the wiring from the
switch to the defroster. If power is
getting to the power bus and the de-
froster still does not work, each grid
line has a break in it.

Now is alzo a good time to tune u
your sound system. Clean the heads
of the cassette player or the lens of
your CD player. Be sure that all
speakers and their grilles are in good
shape and snugly mounted. Check all
the speaker connections for corrosion.

Now vou can finish cleaning the in-
terior surfaces. Clean the insides of
the windows, the rearview mirror and
the instrument panel cover with glass
cleaner. Apply some vinyl or leather
polish to the appropriate surfaces. Do
not uge any product that makes the

steering wheel or pedals slippery.

The exterior
With the drivetrain, suspension,
brakes and interior tuned and ready,
it's time to apply the coup de grice
and tune your car or truck's exterior.
As with the passenger compart-
ment, an exterfor tuneup is more than
a wash and dry. Inspeet all of the ex-
terior and repair any of the winter's
damage or wear that you may find.
Since it’s easiest to spot problems on
a clean vehicle, the obvious place to
start is by washing the car.

A cleansing bath

It's particularly important to wash
away the corrosive laver of salt
residue left by a harsh winter. Road

To remove window winders heid by a hid-
den clip. use a speclal toal to push out the
retaining clip. Be ready to catch the clip,
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Be sure to Install new sealing copper or
nylon washers on both sides of
fuel fittings when replacing the fuel filter.

salt eats away a vehicle's finish and ac-
eelerates the rusting of metal.

Start by deluging the car or truck’s
body and underbody with a strong
stream of water from a garden hose.
Spend the time to soak the insides of
the wheel wells and all the nooks un-
der the vehicle, including the suspen-
gion and exhaust, After you douse the
underbody, see that the water runs
out of various body channels through
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With the engine Idiing. a vacuum gauge
attached to a source of manifold vacuum
should steadily read about 18 to 20 in.

the appropriate drain holes. If not,
clear those holes using a welding rod
or stiff wire coat hanger.

After you've thoroughly soaked the
car—top and bottom—wash it. Use a
quality ear-wash solution with warm
water, working in small sections,
starting on the roof and working
down. Rinse frequently as you go.
Change the wash water often so
you're not rubbing the dirt and grit
back into the finish with your sponge,

Don't waste time and energy on

tough staing. When you're done wash-
ing, go back to them and use a special
solvent, like bug and tar remover, to
get rid of them. Clean the tires and
wheels last, using an alloy-wheel
cleaner if your car has alloy wheels.

Bodily inspection
Next, slowly walk around your elean
car and inspect for stone chips,

PR LI FRA TN @Y A CAamong

Do not confuse a headlamp’s two spring- |
Ioaded alming screws with its three or four
salidly attached mounting screws.

seratches and minor dings as well as
other damage or irregularities, If
everything is perfect, shine the finish
by waxing or polishing it with a quali-
ty product appropriate for your vehi-
cle’s paint.

However, if you find anything
amiss, repair it before applying any
wax, as the wax will prevent any paint
from adhering properly.

Fine surface scratches in the {inish
may be buffed out when you polish
the paint. However, deeper scratches,
chips and even small gouges require
more. If the chip or seratch bares the
metal beneath the paint, clean the
damaged spot and treat the bare

Pt HALATRATION By GERHAS0 BOHTER

To properly align the dosed hood, undo
the locknut and thread the spring-loaded

adjusting striker In or out as necessary.
POPULAR MECHANICS = MAY 1994
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metal with a rust neutralizer. Then
apply a primer coat. Wet-sand the
primer after it dries and apply the
touchup paint. Apply the touchup
paint in coats, if necessary, allowing it
to dry between coats. Sand each coat
and finish by polishing the final coat
to seamleszly merge it into the sur-
rounding area,

Damage to plastic body panels—
spoiler, bumper or lower body

-

Lubricate all door hinges with clean oll or
aerosol penetrating oil. Open and close
the door to work the lube Into the hinge.

cladding—requires special repair
ecompounds and paints, Follow the di-
rections with the repair product for
specifics. Typically, you first apply
putty to the damage. After the putty
has cured, sand and shape it to blend
into the surrounding area. Spray the

il TR

Lubricate the sections of a telescoping

radio antenna with a petroleum-based
lube, not with Insulating silicane.

repair with a flexible-when-dry
gerylic primer followed by a flexible
touchup paint. You may have to
mateh the color of the repair putty to
the color of the plastic composite, the
same way you do with an interior

vinyl repair (see page 99),

hough a semiannual interior and

exterior tuneup will keep things
clean and smooth, you should delve a
little deeper once a year. So during ei-
ther of the two 6-month programs,
add a few tasks.

Under the hood, check ignition tim-
ing and, on vehicles with adjustable
valves, the valve lash. Adjust both as
Necessary.

On the body, check each door, the
trunklid and hood.

Any binding, squeaking or groan-
ing hinges need to be cleaned and lu-
bricated. Remove old grease and grit
with some solvent on a elean eloth.

Repalr small burns or other damage to floor carpeting by transplanting some nap from an

undamaged but hidden section of carpet. Use waterproof adhesive to attach the trans-
plant to the carpet backing. Brush the nap to biend it into the surrounding area.

POPULAR MECHAMNICS = MAY | 794

Lubricate the pivots of the hinges
with a few drops of clean oil. Work the
hinge back and forth to get the oil in-
gide the hinge.

If a door is out of alignment, adjust
its striker on the doorjamb. Clean
grease and oil off the striker and
mark its position as a reference.

Verify computer is doing its job by check-
ing Ignition timing, using a timing light.
Check underhood decal for procedure.

Loosen the striker’s retaining screws,
slightly reposition the striker and
retighten the screws, Check the door

alipnment. Repeat as necessary.

Check the clearance between the valve
lifter and the round—not raised—section
of each cam on overhead cam engines.

Adjust the height of a hood at its
bumpers by loosening the bumper's
locknut and threading it in or out as
needed. Adjust the bumper cateh in
the same manner.

If the door lateh itself is balky or if

m
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its linkage rattles inside the doaor, it
should be tended to. Remove the
door's inner panel as you would for
checking the window-lift mechanism.
If the linkage is hinding from lack of
lubrication, clean all the pivot points
and lubricate them with a dab of white
grease. Be sure that all the lateh
mechanism’s mounting bolts are snug.
Finally, insulate the linkage rods
from fouling against the door metal or
each other with small foam blocks if
necessary, Lubricate the locks' eylin-
ders with graphite or a special lock
lubricant.

E very other spring you'll be fol-
lowing the manufacturer's ree-
ommendation to flush and refill the
cooling system. Drain the system into
a bucket by unscrewing the radiator
Ecuck. Don't be fooled—the peteock

lefthand threads and needs to be
turned counterclockwise to open. No
peteock? Look for a drain plug, and in
the ahsence of that, disconnect the
lower radiator hose. Coolant is toxie—
eonsult your loeal authorities for dis-
posal information. If your car has an

Bleed fluld through the fitting on each
brake a3 a helper depresses the brake pedal,
Close the fitting while pedal s depressed,
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gluminum radiator and heater core,
the only toxin is the ethylene glyeol,
which is biodegradable. You can dis-
pose of it in the sanitary sewer—not
the storm sewer. Copper construetion
radiators often leave heavy concen-
trations of lead in eoolant and vou'll
need to make arrangements to dis-

pose of it properly.

drop the transmission pan. Be eareful,
as it's easy to get a faceful of hot fluid
as the last bolt is undone. Then, re-
place the transmission filter. Reinstall
the transmission pan with a new gaz-
ket. Top off the transmission with the
recommended type of ATF, and don't
overfill. For most cars, the transmis-

In many areas,
commercial shops
must dispose of
used coolant in ap- P
proved fashion, so | %
you may be ahle to | 23
get a shop to take
yours for you.

To flush the ra-
diator you can ei-
ther run water into
the radiator cap
with a hose or use a
flush-and-fill kit
from the auto
gtore that will let | &g "
you splice a hose [F05 [
cock directly into
the heater hose. In |
either event, fill the
system with water
and run the engine | =
at fast idle until it [

warms up enough
to open the ther-
mostat. Turn the g,
heater control to
full hot, but leave the fan off. When
the motor is completely warm, run
fresh water in at a trickle until the
runoff is completely clear. Don't run
the eold water in too fast, or you could
erack the block.

Turn off the motor and the flushing
water, and drain the syastem. There
will still be some water left in the
block, so you ecan't simply refill with
the recommended 50/560 mix of coolant
and water. Find out the cooling sys-
tem's eapacity in quarts from your
owner's manual. Close the radiator
drain, and add half of the system's ca-
pacity of pure coolant. Top off with
water and you should have a 50/50 mix
in the engine, Take any leftover pure
eoolant and dilute it with water, and
use this mixture to top off the recov-
ery tank. Many newer cars have ra-
diator caps lower than the eylinder
head—these cars have special eool-
ing-system bleeding requirements
and you should consult the manual,

On the years between flushing the
cooling system, you should change the
transmission fluid and brake fluid.
Most automatic transmissions don't
have drain plugs, so you'll have to

Drain automatic transmission fluld by dropping one comer of the
pan. Then remowve the pan to replace the gasket and
filter screen. Refill with fresh fluid.

sion dipstick should be checked with
the vehicle level, warmed up and
idling in NEUTHAL.

Start flushing the brakes by loosen-
ing up all of the bleeder bolts at the
calipers or wheel eylinders. This
might be difficult if you've neglected
this for a few years. If it's easy to re-
move the brake fluid reservoir by
pulling it out of the grommets sup-
parting it, do so to dump it out and
clean out the aceumulated mud. Oth-
erwise, simply suck out the old fluid
and dirt with a small turkey baster,
Fill the clean reservoir with fresh
DOT 3 or DOT 4 fluid, and have a
helper pump the brakes while you
open the bleeder baolts in turn. Have
your helper push down on the pedal
and hold it down while you open and
close the bleeder once. Then he can
lift his foot up and push down again.
Be sure he doesn't lift his foot up
while the bleeder is open, or you'll in-
troduce air into the hydraulic system.
Repeat this process until the fluid
runs clear from all four bleeders.
Keep the fluid reservoir topped up, or
you again stand the chance of intro-
ducing air into the syatem,. ™~
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The 1956

FORD F-100

Shown smaller thar actual size of 8" in len gth

Photos depict our incredibly detailed replica —not the actual fro

One of America’s most popular pickups...replicated in die-cast
metal and hand-assembled from over 150 separate parts!

The pickup truck came of age in
the Fabulous 50's. Once just a
utility vehicle, it became a com-
bination of ruggedness and good
looks. No pickup better repre-
sented this trend than the 1956
Ford F-100. It looked great
struttin’ its stuff Saturday
nights, and it had all the tough-
ness needed to haul heavy loads
all week long.

The legendary Ford F-100 is
one of the hottest collectible
trucks. Now, you can own a die-
cast metal replica of this classic.

Astonishing level of detail.
You'll be amazed by the level of

authentic detail and working
features of The 1956 Ford F-100
Pickup. 1t is crafted in 1:24 scale
from over 150 parts. The doors
and hood open smoothly, and
the front wheels turn with the
steering wheel. Note the dis-
tinctive grille with its “widow’s
peak” motif, the deeply hooded
wrap-around front window, and
the rakish side-mounted spare
tire,

Under the hood is a replica of
the powerful 272 cubic inch, 167
hp V-8 engine. Expertly painted
and hand-waxed to a lustrous
piece will be admired by all who
see it in your home or office.

Replica shown much smaller
than actial size.

Both doors open smoothly, as does the hood. The front
wheels turn with the steering wheel. The bed is genuine wood.

Ford and F-100 trademarics wre used under |icense from Ford Motor Company

01904 MBI

[———--- Reservation Applicalion —— — — a——
The Danbury Mint Sand
| 47 Richards Avenue Do money
| Norwalk, CT 08857 oW,
The 1956

Attractively priced.
The original issue price of The 1956
Ford F-100 Pickup is just $105, pay-
able in four monthly installments of
$26.25, with your satisfaction guar-
anteed. Mail your Reservation App-
lication today!

The Danbury Mint * 47 Richards Avemoe * Korwall, CT 06857

FORD F-100 PICKUP

Yes! Reserve my 1956 Ford F-100 Pickup. 1
nied send no money now, [ will pay for my rep-
lica in four convenient monthly installments of
§26.25* I not completely satisfied with my rep-
lica, I may return it within 30 days for replace-
mant or refund,

* Piun &ny applicsuble sales tax and §1 shipping asd handling per

installment
Mama

| Flamem prss charly |
Address
City
State Zip
Emm ¥ iniery iyt tr mzspless |

Name to print on certificate of ownarship
(if different from above),
Allow 4 to B wesks after initial payment for shipment

ebSEPBL



NEW PRODUCTS

@ Tuning and maintaining vour vehicle on a regular computer chips for better acceleration and fuel econo-
basis will help it dependably deliver all the perform- my, from a beverage warmer/cooler to a device that
ance that was engineered into it by the factory. Prod- keeps thieves from shifting your ear’s transmission.
ucts featured in this section will make your job easier You'll find them all on these pages. And they're all
as well as improve the appearance, comfort, perform- geared to help you get more from your present vehiele.
ance and versatility of your car, van, pickup or One more note: All product elaims are by the product
gport/utility. Here, you'll find everything from the lat- manufacturers and are not the result of testing by
est in ear finish beauty and protection to replacement POPULAR MECHANICS.

Hot Truck Chips
High-performance replacement computer E-proms [chips| for
maost 1987-94 General Motors compact and full-size pickups,

vans and sport/utilities increase torque up to 25% for faster Miniature DC Generator
acceleration and crisper throttie response. The easy-to-install Lightning Charger, powered by a 2-cycle
chips improve all-around driveabliity and boost fuel economy Tecumseh gas engine, generates enough DC
by up to 15%, especially when towing. Contact: power to boost a dead battery and to operate

Performance Resource, |2 Barbara Dr., Fairfield, NJ

tools and lights. Weighing just 16 pounds, the
O07004; (201) 343-0680.

unit's 115-volt DC output is capable of

providing up to 900 watts. Safety features

include protection against reverse polarity as

well as short- and open-circults. Contact

Active Technologies Inc., 1117 LaVelle Rd.,
A

Alamogordo, NM 88310, (B0D) 545-5348

Tool Holders Carburetor
Magna-Caddy tool holders transfer D}"E

your tools from toal drawer to Carb Renew gives your :

wark area. The magnetic base rebullt carburetor a true [ 1
adheres to any ferrous metal OEM appearance. A -
surface, but will not magnetize special transiucent dye

tools or damage on-board that [s resistant to

computers and other electronic fuel and additives. 1

circuitry. The high-impact plastic Carb Renew

holders come in a full range of duplicates the bronze/

socket-size applications and goid color found on the it
colors. Contact: Mechanic's main body and bowl cover

Time Savers Inc., 414 Grand of many original carbs. Contact: The
Prairie Rd., Grand Prairie, TX Eastwood Co.. 580 Lancaster Ave.,
75051; (800} 528-8237. Malvern, PA 19355, {800 345-1178.
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Battery Booster Charger
Digital Automatic Battery Booster
Charger attaches to your car's battery to
restore cranking power if the maln
battery goes dead. A small transmitter
plugs into your cigarette lighter to
activate the system. Power is restored in
less than 5 minutes, and the booster
unit Is recharged automatically. Contact:
Natfonal Digital Electronics, 2615
Pacific Coast Highway. Sulte 300,
Hermosa Beach, CA 90254-2225;
(310} 379-0099.

Carb,

Choke &

Valve
Qfeaner

Electrical Tester

Auto Tester Plus Is an Inexpensive, easy-
to-use tester that checks battery voltage
up to 24 volts, continuity and proper
functioning of your ignition system. The
unit also features a small LED flashlight
In its tip. Contact: imce Group Inc.,
505 8th Ave., New York, NY 10018;
f212) 947-0537.

Oil Drain System
Power Drain System consists of a special oll plug, which never
needs to be removed, and an adapter that Is used in
conjunction with most suction pumps. Oll is drained via a ball-
and-spring mechanism. A drain adapter with a bayonet
connector Is Inserted into the plug and the suction pump
activated, Ol travels through a clear tube Into a waste oll tank.
iy Contact: Advanced Results Co. Inc., 3042 Scott Bivd..

wt Port Santa Clara, CA 95054; (800 272-98%8.

s Rachur foge
Exbugrat Fnimgions

Carb Cleaner
Chevron Pro-Gard Carb,
Choke & Valve Cleaner
spray-cleans away
carburetor gum and vamish
depasits, frees up automatic
choke action and cleans

Intake valve deposits. It can
also reduce high exhaust
emizsions, and is available
at auto parts outlets and
wherever car-care products
are sold. Contact:
Chevron Chemical Co.,
{510) 842-1032.

POPULAR MECHANICS = MAY 1994

Oil Pad

OiiEater I3 a thick, absorbent pad that can absorb
maovre than 4 galions of oll (&0 times more than
cardboard] without spotting the fioor. The 3 = 4-ft.
pad Is nonflammable and blodegradable, and lays
under your vehicle to catch drips and spilis and keep
your floor clean and tidy. Contact: OillEater, P.O.
Box 150, Browns Valley, MN 56219%.

Beverage Heater/Cooler
ThermoBar plugs into your cigarette lighter
to heat or cool beverages within minutes.
The unit will hold a standard-size beverage
can, and uses an adapter for heating baby
bottles. ThermoBar can also be used in
your home or office with a power
ransformer. Contact: Hercules JRFP Inc.,
R.D. No. I, Box 1416, Stroudsburg, PA
18360, (FI7] ?92-5754.

WORLD'S
BEST CAR
POLISH

FOR CLEAR-COAT &
LAR FIMISHMES
[ 1]
LT e
i s
o N s | il
& Fon farrwinivas

+ Bawy Ta Lnw

New Generation

Car Polish

A breakthrough In car polish
technology, Z is the first product to
combine advanced-chemistry gloss
enhancers and protectors with a
synthetic superior camauba wax to
produce Z's exclusive "mile-deep” shine
with extended durability—results not
possible to achieve until now, Z
removes swirl marks and fine scratches,
contains an advanced sunscreen, IS
clear-coat paint safe and has a money-
back guarantee. Avallable by mall onder
for 516.95 plus $3.25 shipping and
handiing. Contact: Z8CO, 5700
Arlington Awve.. Suite 9V, Bronx, NY
10475, (718] 7946-5402.

{More New Products on page I06) 105



Duster

Dash Duster Il Is compact enough to fit
Into the glove compartment, and is
designed to lift dust off the dash,
Instrument pane! and other Interior
surfaces of cars and trucks. The duster
features a large dusting area of 100%
cotton fibers specially treated with a
baked-in paraffin wax to prevent
scratching. Contact: Original Callfornia
Car Duster Co., 21125 Superior 5t.,
Chatsworth, CA #1311; (818] 998-
2300 or (800) 282-8828.

Lift Supports

StrongArm gas-charged replacement lift
supports hold up hatches, hoods,
trunics and liftgates. The supports offer
a lifting capacity of up to about 250
pounds per support. Contact: AVM
Inc., Highway 76 East, Box 729,
Marion, §C 29571; [B03] 464-7823.
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Dust Collector
Dust Muzzle attaches to
angle sanders and

| grinders to remove
alrbome dust at the
source. The flexible and
transparent shield
attaches to any vacuum
system, requires no
special backup pads or
paper, and Is available
in disc sizes from 2 to B
In. Contact: Lowtech
Innovations, 837
Cornish Dr.. 5an
Diego, CA 92107;
619 223-2154.

Emergency Belt
SeaMaster Emergency Master Belt installs
on engines that use separate conmventional
belts for fan, power steering. etc., in the
event of belt fallure on the road. Designed
a3 a temporary emergency measure, the
belt |s easily installed without tools or
mechanical skills, and Is reusable.
Contact: Nordic Marine International
Inc., P.O. Box &11, Crompond, NY
10517; [B00) ?52-6888.

Portable Arc Welders
Weldesign weiders weld steel,
stainiess and cast Iron up to ' in,
thick In a single pass. Unlts have
no moving parts, weigh about 28
pounds, occupy ' cu. ft. of space
and deliver high performance.
Power consumption is less than 15
watts in standby mode. Dual input
voltage permits operatlon on 110
or 220 volts. Units come with all
weiding essentials, Including
power source, 10-ft. ground and
electrode leads, electrode holder
and ground clamp. Contact:
Grosse Industries Inc., 1327
Walnutview Dr., Encinitas, CA

§2024; [617) 4356-5021.

Transmission Lock
Mul-T-Lock Is a case-hardened
lock that attaches to the
gearshift of an automatic or
manual transmiszion to thwart
car theft. A tempered steel
U-shaped shackle lock that
resists cutting or sawing. it
uses a special key that

| cannot be copled to prevent

the shifter from being mowved.
The unit Is anchored by a steel
rod that is bolted to the car's
chassis. Contact: Mul-T-Lock
of California, 1742
Westwood Bivd.. Suite 230,
Los Angeles, CA 70024,
f310) 470-091%9. ™
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NRI training includes all the tools you need to get started.

THREE BUSINESSES YOU
CAN START YOURSELF.

AIR CONDITIONING

Earn Big Profits as an HVAC
Technician

NRI trains you to land a good-

paying job, pick up extra income,
even start a business of your own
servicing central air conditioning

systems, window units, heat pumps,

commercial refrigeration systems,
and more.

Training Includes
Professional Tools

Only NRI gives you hands-on
training with tools and equipment
you'll use every day on the job.
You reinforce the theory in your
lessons with practical, real-world
experience as you train with and
keep a system analyzer, leak de-
tector, tubing and joint tools, even
a top-quality vacuum pump for
purging systems.

Optional Postgraduate
Training at York Institate

NRI course graduates are also
cligible for a concentrated week

LOCKSMITHING

Earn
while you
learn!

Make good money making Keys, even
more repairing and replacing locks,
top dollar servicing safes and vaults.
MRI trains you for all three in one
complete course,

Income While You Learn

Includes professional key making
machine and all the tools you need 1o
start earning profits of up 1o 800%,
even while leaming. There is plenty
of opportunity for the trained
locksmith in replacing automotive
keys, changing locks in apariment
houses and office buildings, servicing
business safes and vaulis. NRI training
and equipment can get you started
today!

Be a locksmith ., . full-time, part-time,

or as the owner of your own profitable
business. Find out more by sending for
vour free NRI catalog now,

SMALL ENGINE REPAIR

Now
includes
pawer

N LT ?
R " generator!
r. L

e D

Vo N |

New Opportunities Abound
Equipment from lawn mowers (o
motorcycles is powered by small, air-
cooled engines. NRI can give you the
training and tools you necd 1o stan

yvour own business in this big-
demand field.

5-HP Engine, Generator
Included

Your training includes a 5-HP
Tecumseh engine with electronic
start and a power generator you build
while training. You learn o service
mowers, tractors, chainsaws, weed
whips, snowmaobiles, ATV, out-
boards, even motorcycles. Get all the
tools you need for tuncups, engine
diagnosis, and engine rebuilding. NRI
gives you the skills and equipment
vou need o succeed in vour own
profitble engine repair business.

[ X e
of resident training at the famous NI RE s:hoois ﬂ;ﬂ ki > T
York [nstitute at no extra charge | McBraw-Hill Continuing Eucatian Conter Wa'll ghve e gt }
for tuition or training materials, | t:;mmnnw_ Washingion. OC 20008 tomarow. Flere |
Here, you'll work on advanced (' CHECK ONE FREE CATALOG ONLY 5 .
commercial equipment under | - Rebigerton ) Menesr oy 1 6 Ao Spocii |
the guidance of expert industry [ Locksmithing ) Securfy Eleciranics ] Programming in G+ with Windoves
instructors. It's a one-of-a-kind | S Seral Engine Repair E Talecammunications E mﬁhﬂlm and Design |

” " Buiiding Construction ] Elactrician ar

Opportunity you won't want to ] Gunsmiting 3 Eleconic Music Tecology ] Bockesping & Accouning
pass up. | I Home Inspection [} Basic Electronics |
See for yourself how NRI prepares | I
you for carcer advancement, part- Wi (7o i) e
time income, or a successful | — |

business of your own. Send
for your free catalog today!
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ELECTRONICS

Gonzo Gadgets!

BY STEPHEN A. BOOTH, Contributing Editor

® Even against the high-voltage hoopla of January's Consumer Electronics
Show in Las Vegas, the most innovative of the new produets always manage
to stand out. There's plenty in the way of outstanding gadgets coming this
season. In video alone, we'll see new ways of receiving, viewing, recording
and even interacting with a program. And in a world that's fast coming un-
wired, you won't be tethered to an AC outlet for work or play. You

won't even have to hold a telephone handset to have a clear
conversation. Even riding
a bike has a new spin.

(HH
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Virtual Virtuoso Wrist
Okay all you air-gultarists: It's Zapper
time to put up or keep your day If you have
Jobs. Come fall, Virtual Music from Ahead  trouble finding
Inc., will show If you've got what It takes to  the remote
make the band, or If you'll play all your control, then
gigs in the Polyester Lounge. The Virtual maybe you
Guitar [570] Is a video- or computer-game  should wear it. That's the thinking behind
controller that responds like a real ax to Casio’s CMD-20B |5130] wrist controller.
CD-ROMs (537 to 5100] for Like bigger universal remotes, this wrist
computers or Sega plece can learn the Infrared codes for TVs,
videogame consoles. You play  VCRs and cable-converter boxes, and mem-
along, get advice from R&B- orize 16 commands such as power, channel
man Uoyd and selection, volume, play, stop, fast forward
other virtual band members, and rewind. It's also a calculator, and it
agents and studio fat cats. tells ime, too. The CMD-408 Is an upgraded
Don't wormy: “VM” is tolerant  version of Caslo’s original wrist remote, the
af different skil levels. CMD-10B, Introduced last year.

Multimedia-To-Go

Medla Vision calls it Reno, the first personal, portable
CD-ROM player [$400 to 5350). We call it double-down:

You can couple the battery-powered disc drive to your [aptop
PC for on-the-go multimedia. Or. you can just plug in head-
phones and dig some CD tunes. Reno sports a double-speed
drive for fast action, and it's Photo CD-ready. The price
spread covers three versions.

Just The Fax

Here's a PDA (Personal Digital
Assistant] that doesn't offer more
than it can deliver, The Handifax
HF 1000 | 5400 from Smith-
Corona is the size of a reporter’s
notepad, weighs 13 ounces,
and lets you type 120 busi-
ness pages for faxdng—
wirelessly—from any
phone. It has an RJ-11
modular jack but, If you're at
a pay phone, an acoustic-coupler
pops up from the keypad to transmit
through the phone’s mouthpiece.

Grid-Block
It “depixelization” sounds like Pentagon jargon, you're close. It's
yet another bit of military-inspired tech applied to consumer gear,
in this case through Projectavision’s patented method of removing
the grid-like pattern from LCD (liguid crystal display) projection

TV. The goal: a slide-carousel-size video projector that throws

a big, super-bright Image with no speclal screen and costs less
than 5 1000. The first prototype comes from the MGM brand of
Talwan's CMC Magnetics. Japan's Matsushita, parent of Panasonic,
has a license, too.
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Look! In The Sky!
Flying by the seat of your
pants takes on new mean-
ing with “Supersonic™
|580), a multimedia CD-
ROM from Interactive Pub-
lishing. Without leaving
your computer you'll get a
cockpit view of some 100
wiarbirds, This means you
get to take ‘em up, too.
Besides being an encyclo-
pedic reference CD that
Includes motion video of
the alrcraft in flight, this
disc Is a nifty filght simula-
tor with detalled takeoff
Instructions.

Gut Reaction

That's what happens when you play
videogames while strapped Into Aura
Systems’ Interactor virtual-reality vest
(590). Plug it into the audio output jack
of any videogame, TV or stereo and Inter-
actor transiates bass waves Into body
vibes you'll feel. The lightweight vest
and Itz electromagnetic actuators are

an offshoot of Aura’s military work,

Powerplnnt
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Telephone Manners
Look Ma Bell—no handsl Clearspeak
technology from Bell Labs curbs the
rudeness of speakerphones: namely,
that annoying feedback you hear
when your volce echoes back from the
speakerphone end of the line. Bell's
diglital signal-processing technology
also efiminates the tin-cans-on-a-string
choppiness pecullar to speakerphone
comversations. And the big shot on the
speakerphone end won't sound like he’s
talklng from Inslde a can. elther. You'll
find Clearspeak In ATET's Speakerphone
870 [5160).

Biker Music

Here’s something old and something new. From Emerson,

one of the oldest names In radio, comes the innovative ARZ515

Bicycle Radio [$30). The AM/FM battery-powered portable clips

into a mount on your bicycle’s handlebars. It snaps out for safe-

keeping and portable use. Speaking of safety, It's got a hom, a
front-facing reflector—and

no headphone jack,
thank goodness. PM

S0 you think only PM’s Detroilt
bLreal comes th spy ple-
tures of things that don’t yet
exizt? Agent Double-L, our man
in Indy, pinched these pictures —
of Avilar—RCA'S next-generation
T with a bullt-in Digital Sateflite
Systemn |D55) receiver. DSS
promises 150 channels af
laserdisc-quality TV with CD-
stereo sound, deflvered via the
high-powered Hughes DBS-1
bird [shown on-screen) to home
antenna dishes just 18 in. in
diameter. Transmissions ane
slated to begin this spring.
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SCIENCE

Horsepower, 2000 B.C.

BY GREGORY T. POPE, Contributing Editor

® Think high-performance vehicle,
and a sleek new Mustang or 4 clas-
gie Charger might roar into your
imagination. Now shift your mind into
reverse, going back 4000 years, to a
time when men measured horsepower
in the rhythm of galloping hooves.
Back then, az Egyptian and Meso-
potamian cultures reached full flower,
a new technology was about to revolu-
tionize transportation. The ponyear of
anti mt.}, the chariot was coming.
archaeologists point to
the cwihz.ed ear East as the cradle
of the chariot, they've lately faced
arpuments, A competing schol-
arly faction believes that the
wide-open grasslands of the
Russian steppes gave birth
to the fast, lightweight
vehicle. Today, new evi-
dence from Kazakhstan
—brought to light only
since the dissolution of the
iﬂﬁetti U?En—weigha in on

e side of the steppes.

Those who favor a Near East-
ern origin eite a chariot image on
a clay seal, unearthed from a Meso-
potamian outpost in Turkey—picto-
rial evidence, dated between 1050 and
1850 B.C. But along the Kazakhstan-
Russia border, east of the Ural Moun-
tains, excavators have found remains
of the chariots themselves, And radio-
carbon dating of the artifacts sug-
gests that the steppe vehicles may
have come first.

Russian archaeclogists have been
digging in the steppes for more than
a decade, reconstructing the story of
a mysterious people known as the
Sintashta-Petrovka culture. Warlike
herdsmen, they were about as differ-
ent from the city slickers of Meso-

otamia as Texans are from New

orkers. They dwelt in fortified set-
tlements, revered horses, and mined
copper and arsenic to make bronze.
They alzo buried their chieftains in
rich grave-mounds known as
Along with the warlords’ bodies, these
mortuaries contained weapons, pot-
tery, horses’ heads and hides—and
chariots.

Although little remains of the
wooden vehicles, the ravages of time
have left blueprints of their construc-
tion. In each burial site, the chariot's
wheels were half-sunk into slots dug
in the kurgan's floor. As the wheels

it

rotted, they stained the slots' sides
with telitale patterns. From these,
coupled with floor stains from the
chariot’s carriage, archaeologists can
glimpae the engineering of these an-
cient machines.

Most significantly, the chariot
wheels had 10 or 12 spokes, which
would have shaved

o

pounds off a horse-drawn vehicle's
weight. “There's a tremendous jump
in technological difficulty between old
solid-dise wheels and spoked wheels,"
notes David Anthony, professor of an-
thropology at Hartwick College in
Oneonta, New York. “The appearance
of spoked wheels is a major advance,
And with 10-12 spokes you'd have a
very strong wheel even if you lost a
spoke or two.”

Other details, however, hint that
the Sintashta people hadn’t quite
mastered their new invention. For
one thing, the chariots weren't more
than 4 ft. wide. They rested on the
same narrow wheel gauge as the
heavy ox-wagons that people of the
steppes had been using for a thousand
years, Their wagons were slim for a
reason. In order to reduce friction be-

tween carriape and axle, woodwork-
ers whittled the axle down to as amall
a diameter as possible. But a thin axle

can support a heavy load only across a
short span—hence the narrow gauge.

Pl LLLATRATION By ADCWPY F BROTAARN

“Chariots weren't required to carry
heavy loads,” says Anthony, “but they
probably transferred that narrow
wheelbase to chariots without think-
ing. So this is evidence that these
chariots are early models.”

Because of their compact construe-
tion, the Sintashta chariots were

probably single-

-
el
n

Sintashta burial mound contained
chieftaln and his prized chariot.

place vehicles, unlike the 2Z-man
machines made famous by later
Egyptian armies. To steer while
shooting arrows, Anthony believes a
charioteer would have wrapped the
reins around his body and twisted left
and right.

Anthony visited the Sintashta sites
last year and brought back slivers of
bone from horse skulls found with the
chariots, Using radiocarbon dating,
Anthony puts these relics at between
2200 and 1800 B.C., suggesting that
the st.e e chariots might be cen-

er than their Near Eastern
munterpnrts
Ift.hedatmhu]dup,ltwuu]dbenn
surprise that high-speed transporta-
tion originated in the rough-and-
ready steppes, rather than the urban-
ized river valleys of Mesopotamia.
After all, wild horses had roamed the
steppes for millennia, and the steppe
people were the first to tame and ride
them. It's only natural that they con-
verted these resources into mankind's
original performanece engines. ™
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GENE WARS (Confinued from page 581

charging the technique by adding a
second gene to erank out a cancer-
killing protein called interleukin-2.
“Most cancer treatments require
more than one drug,” says Culver, “so
as | approach gene therapy, I'm try-
ing to build on the same prineiple.”

Meanwhile, several research cen-
ters are exploring a more direct ge-
netic attack against cancer, Biologists
have now pinpointed the genetic mu-
tation that turns a lung cell cancerous.
Engineered retroviruses could intro-
duee a mirror image of the defective
gene into lung cancer cells, canceling
out the effects of the cancer gene.
Jack Roth of the University of Texas
in Houston is a leading proponent of
this approach, which has not yet
reached human trials.

Cold warriors

Its affinity for dividing cells makes
the retrovirus an effeetive saboteur in
cancer therapy. That poses a draw-
back, however, in many other in vivo
applications. For that reason, re-
searchers are looking for other viruses
to press into service.

One is a familiar pest: the adeno-
virus, purveyor of the common cold.
Its predilection for cells of the nose,
throat and lungs may make it an ideal
medium to deploy genes against res-
piratory illnesses,

[n one of the most promising thera-
pies in trials now, researchers are
using an adenovirus to fight cystic
fibrosis. The disease, eansed by a de-
fective gene identified four vears ago,
thickens mueus linings and debilitates
its vietims, who seldom live to reach
30, But an adenovirus could bring
the correct gene straight to lung cells
without affecting the rest of the body.
Ronald Crystal of Cornell University
Medical Center in New York City
is collaborating with others on the
technique.

Another potential recruit is the
adeno-assoeiated virus, or AAV, which
has a natural advantage; Even un-
altered, it causes no known diseases
in humans. What's more, the AAV has
a knack for inserting genes into spe-
cific sites along a cell's DNA. Its con-
sistent action means that an AAV
won't inadvertently plug genes in at
the wrong spot and cause more prob-
lems than it solves. For this reason,
the virus could safely—and perma-
nently—repair DNA in the long-lived
cells in bone marrow. These so-called
stem cells give rise to a steady flow of
the short-lived blood cells that cireu-
late in our veins and arteries. Re-
search is under way to see whether
AAVs ean introduce genes into stem
cells to cure hereditary blood disor-
ders such as sickle-cell anemia.

But although adenoviruses and
AAVs are raising excitement, they
come with their own limitations. For
one thing, the AAV is so tiny that it
can only hold small, simple genes. As
for adenoviruses, our bodies are
primed to resist them. After all, most
of us fight off a cold in a week or so.

“It's a problem that's plaguing
everyone,” admits Nelson Wivel, di-
rector of the NIH's Office of Recom-
binant DNA Aetivity. “But a lot of
labs are already working on second-
generation adenoviruses, removing
the genes likely to cause an immune
response.”

Wivel, like others in the field, are
quick to point out that gene therapy
is a brand-new technology. While it
enjoys great attention now, it's
nowhere near perfect and sure to
bring disappointment as well as suc-
cess. “When a pediatrician can take a
vial off his shelf and inject a gene as
an outpatient procedure,” savs Wivel,
“then you can talk about widespread
application. Clearly we're eons away
from that.”

Still, nothing ean dampen the en-
thusiasm of researchers in the field.
“No one's cured cancer with gene
therapy, but it’s going to happen,”
gays Culver, “This is the great revolu-
tion in medicine that we've been anx-
iously awaiting.”
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ELECTRONICS

The Violence Chip

BY MURRAY SLOVICK

® From the earliest days of television
in this country, the medium has been
agsociated, rightly or wrongly, with
promoting violence. Now, in an at-
tempt to head off congressional legis-
lation aimed at regulating program
content, a cable TV group has pro-
posed the adoption of circuitry that
would make it possible for parents to
block reception of shows loaded with
violence and gore. The proposal has
ignited fears of censorship.

Dubbed the V (for violenee) chip,
this silicon sentry would be activated
by a special code, inserted by broad-
casters into the TV signal, that would
seramble reception of the incoming
picture. To unlock a program, viewers
would use their remote controls to
key in a special aceess code.

Between the frames

The coded V-chip signal would be
transmitted to your set via the verti-
cal blanking interval. This space is
available because a complete TV pie-
ture, or frame, is comprised of two
fields totaling Yaoth of a second in
duration—too fast for vour eve to
see egither of the two interconnected
halves. The break between the two
halves is ealled the vertical blanking
interval. Synchronized pulze informa-
tion on the timing of each field is
broadeast to ensure picture stability
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ture Association of America (MPAA)
ratings such as PG and B as well as o
program's title and length, If & V rat-
ing is added by cable or network
broadeasters, it, too, would be sent to
your TV set as an EDS signal.

Tape extender
A zecond dividend of EDS iz automatic
programming of decoder-equipped
VURs to delay or extend recording, as
in the case of sporting events that last
longer than anticipated. Futwre EDS
information dizsplay applieations will
be activated when viewers change
channels or press a button on their
TV's remote control.

Acting quickly to provide technical
support to broadeasters planning
EDS transmissions, the Electronics

mm
ﬂumwmaw
that would scramble TV shows that are

| considered too violent.

and prevent vertical rolling. Indeed,
you normally do not see the vertical
blanking interval unless your tele-
visfon set loses vertical hold—it is the
black bar that rolls on sereen,

Currently, the vertical blanking in-
terval earries closed-caption informa-
tion for deaf viewers, but there is
plenty of room for V-chip information
and other data. In all, the vertical
blanking interval occupies g 42-line
segment of the standard 525-line
NTSC picture. Twenty-four of the 42
vertical blanking interval lines are
available to carry V-chip data. Line 21
of field 2 has been specifically men-
tioned as the likely location for V-chip
information. {(The other 18 lines are
usid as a buffer.)

What's in a line

Some hints may be gleaned on how
best to implement V-chip technology
by reviewing important aspects of the
Extended Data Serviee (EDS) televi-
sion format approved last year by the
Federal Communications Commis-
sion (FCC). EDS signals sent by
means of the vertical blanking inter-
val can contain program information,
emergency alerts, weather advisories
and promotional messages to be de-
coded and displayed on screen.
Broadeasters expect to use EDS to
provide information on Motion Pie-

IS, GO0 CIRUARSLPNPERLAL STLIONCE, INC. PHICFICT

Industries Association’s Television
Data Systems subeommittee last vear
proposed a voluntary technical stand-
ard designated EIA Draft 608, Since
these EIA guidelines could well form
the engineering basis for V-chip tech-
nology, the major issues in hardware
and software development for V chips
have been tackled and appear well on
their way to becoming reality.

According to Draft 608, a V-chip-
coded data packet sent in the vertieal
blanking interval would consist of
non-ASCII information characters
containing the violence rating and/or
standard MPAA ratings. Three data
hits, designated r0 to r2, are used to
encode the motion picture rating. For
example, a PG-13 pieture is coded
1,1,0 for 0, rl and r2, respectively.
Similarly, a picture rated R is coded
0,0,1 for r0, r1 and r2, The bit coding
technique allows a distinetion to be
made between a rating that is not
available (all zeros for r0 to r2) and
one where a film is not rated, such
as 4 made-for-TV movie (all ones
for 0 to r2). Three other bits, ¢0 to
e2, are reserved for program content
advisories,

Adding information
To add more specific information, the
EIA proposal provides for a Detail
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Group containing key words deserib-
ing a TV program. Yet another packet
of information, defining the contents
of the main and secondary audio pro-
grams, may also be included.

While the program eensor is called
a V chip, the hardware to make it run
does not use a special chip at all. In-
stead, the V eoding sent as a data
packet in the vertical blanking inter-
val will automatically trigger circuitry
gimilar to that found in current TVs
with a channel lockout feature. How-
ever, design engineers note that tai-
loring the block-out mechanism to in-
dividual taste—like allowing V-rated
shows to be viewed only after 9 pm,
for example—would require a control
chip that TV owners would have to en-
code themselves.

TV politics

Evidence of coneern about violence on
television is everywhere in Wash-
ington, D.C. The proposed V chip is
being endorsed by Rep. Ed Markey,
D-Mass., chairman of the House
Energy and Commerce Committee's
subcommittee on telecommunications,
Markey wants to make V-chip tech-
nology mandatory. Ted Turner, presi-
dent and chairman of TBS, also sup-
ports the technology. Semiconductor
technology may help prevent children
from being exposed to violent pro-
grams and at a price most consumers
can afford—the chip set could cost as
little as $5 per set.

But before you jump in the car and
drive into town looking for a V-chip-
equipped TV, there's more to the
story: There is considerable resis-
tanee to the plan from network broad-
casters and some cable program sup-
pliers. The broadeast networks say
that while monitoring programs for
violent content may be an understand-
able goal, on-set electronic censorship
suggests government control that has
gotten out of hand.

internal debates
Even within the cable TV industry
there is significant resistance to V-
chip schemes. In a study conducted by
the Greene Marketing Group for
Crain's publication Electronic Media,
T4% of TV station general managers
polled said there was too much vio-
lence on TV and 65% of those sur-
veyed said basic cable was the worst
offender. Nevertheless, 74% of those
polled were against use of the V chip.
Broadcast and cable TV executives
also are concerned about how adop-
tion of the V chip could affect their
pocketbooks, as serambled program-
ming means a smaller audience for
advertisers. So it may be quite a while
before supporters of the V chip are able
to flash the “V for Victory” sign. ™
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AUTOMORBILES

Detroit Spy Report

BY JIM DUNNE, Detroit Editor

Bulging Ford Taurus
® Prototype models of Ford's next-
generation Taurus, like the one shown
above, have been sporting curious-
looking bulges in the doors. These
mysterious lumps surround the ex-
terior door handles, protruding about
an inch from the surface of the doors'
sheetmetal. Ford insiders say these
protrusions are not fully represents-
tive of the 1996 Taurus.

The Tauorus is

going to

Dodge finally Qe &
Diamond-Star coupe, the "95 Avenger.

get new doors that have a totally new
door-lock mechanizm, which is thicker
than the current variety. The new,
thicker lock mechanism is ready, but
the rest of the new doors is not.
Therefore, to save time, the thicker
mechanism is being tested on exist-
ing, thinner doors. Hence the bulge.

The Dodge Avenger

There was no way that Dodge was go-
ing to stay away from the personal
gporty coupe market for very long.
And with Chevrolet launching its new
Monte Carlo to compete with the Ford
Thunderbird, the Dodge boys have
been champin’ at the bit, knowing that
they have their Avenger waiting in

11

the wings. The Dodge Avenger is the
replacement for the Daytona and is
Dodge's share of & new Diamond-Star
model. The new ear will be different
from the new "85 Eagle Talon and its
near-twin, the Mitsubishi Eclipse.
Chrysler dealers will get a model sim-
ilar to the Avenger, which will be
called the Sebring. The front-drive
Avenger will offer a choice of engines
and will be priced at the friendly

end of the spectrum. The
base Avenger gets

power from a 2.0-liter Four, Options
will include a 2.4-liter Chrysler-built
Four and a 2.6-liter V6 from Mit-
subishi. The Avenger and Sebring will
be built at the Diamond-Star factory
in Illinpis. Dodge is aiming for a 1995
model-year introduction of the Avenger.
The Sebring should follow about six
months later., The Eagle Talon and
Mitsubishi Eclipse will be here sooner.

Baby Ram

Dodge plans to put a lot of itz widely
acclaimed Ram pickup into the Da-
kota pickup when that vehicle is com-
pletely restyled for 1997. Not sur-
prigingly, Dodge designers are using
the Ram as a styling theme for the
midsize Dakota. So despite the Dako-

———

ta's smaller size, you can look for the
same “hig truck” appearance in the
front styling and extra room for both
the driver and passenger. However,
the dimensions inside the Dakota's
cab will be about the same as the cur-
rent model, Faet is, if Dodge were to
add any more space inside the Dakota
it would no longer qualify as a midsize
pickup. It would eross over that all-
important line into the hotly contested
full-size category.

Flashing The Badge
Reaching back—way back—into its
history, Chrysler will start putting
its old badge on its new models,
The red, silver and blue seal-with-

il N _
After a 30-year hiatus, Chrysler's original
logo retums on the grille of the Clrmus.

ribbon will be seen on new Chrysler
models starting next fall with the
Cirrus sedan. The Chrysler badge
dates back T0 years to 1924, when the
erest became Chrysler Corp.'s official
logo. However, in 1962 the ribbon-and-
seal was retired and replaced with the
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Now In its final—and most revealed—
stages, the Lincoln Continental shows
some graceful new lines blending nicely
with some traditional Continental cues.

now-familiar pentastar, Chrysler's in-
tent for this rebirth is to reaffirm the
company’s T-decade-long styling and
engineering heritage, while agding
some nostalgia to the new Chrysler.

Close To Final

Prototype cars go through numerous
and varying stages of disguise before
they are finally unveiled to the public,
This Lincoln Continental prototype is
in its final stage of disgnise, with just
a flimsy bra in front and black paint
stripes across the body. Still, through
it all you can readily see that Linealn
plans major changes for the 1995
model. The new Continental's body
lines are more rounded, giving the car
a somewhat more massive appear-
ance, You can also see that the Conti-
nental’s trademark shovel nose is
more pronounced than before. The
designers have given the car some
added style by gracefully curving the
C-pillar. Incidentally, as the car con-
tinues its development, the auto-
makers begin to strip away its camou-
flage so the body panels are exposed
to road wear, making it easier to find
flaws before it goes into production.

Who Wants Them?

The nagging problem facing the
world's carmakers is that currently,
at least, not too many people are lin-
ing up with cash in hand to buy an
electric vehiele. In fact, given the
hoge investments required to build
the large numbers of electric vehicles
needed to improve the nation's air
quality, hardly anybody at all is seri-
ously interested in trading in their in-
ternal-combustion-driven vehicle for
an electrie. Understanding this poten-
tially huge sales problem, none of the
automotive sales divisions want to
carry the electries in their dealer-
ships, The latest to beg off is Lincoln-
Mereury Division. "Less than 1% of
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our customers express an interest in
electries,” reports one L-M official.
“And besides, our model lineup is com-
lete. We don't need another vehicle,”
imilar opinions are being heard
around the offices of the GM divisions.
From the various divisions' stand-
points at least, the bottom line is that
electrie cars figure to be more trouble
than they are worth. Automakers'
gales divisions are interested in high-
volume models, and there just are not
a great many prospects for electries.

The 3-Door Pickup

Both Ford and GM are probably going
to offer a new type of extended-cab
pickup truck in two years, These trucks
will have an extra door on the driver's
gide. This door is meant as a conve-
nience move to help drivers load light
gear into the rear of the truck's eab
without the hassle of pushing the seat
forward and squeezing past the door-
lock post. The rear-hinged doors will be
about half the normal size. These doors
are not designed for humans—satrictly
for eargo in the rear compartment.

More Airbags

The latest safety ideas continue to fo-
eus on airbags, specifically on more of
them. Even while the auto industry is
still trying to catch up to public de-
mand and equip its cars and trucks
with two front airbags, new locations
are being studied. The latest sugges-
tion from Ford is for a 3-airbag door.,
These doors would have one bag at
the passenger's hip level, another for
the shoulder and yet another above
the door to protect the head. It sounds
like great protection, but the costs are
enormous. Besides the cost of the
bags themselves and their inflaters,
the doors would have to be reinforced
to support the bags on the back side.
That means more steel, more weight
and a more complex door. P

TELECOMMUNICATIONS
{Crmitinued from page 55)

bugs should occur less frequently as
technology improves.

If you already own a cellular phone
that isn't NAMPS or digital, don't
worry about being left with an unus-
able phone. While the different cellu-
lar companies that operate across the
country are free to convert their sys-
tems to the new technology, they are
still required by law to support tradi-
tional AMPS cellular service. Also,
the new NAMPS and digital phones
are dual-mode, meaning they can au-
tomatically fall back on or default to
the universal AMPS standard.

While the cellular spectrum is used
primarily for phone ecalls, it can also
be used for wireless transfer of com-
puter files. In fact, cellular operators
think that data transmission will
eventually be a huge part of their
business. IBM and a group of cellular
operators announced a standard in
1992 for a transmission scheme called
Cellular Digital Packet Data (CDPD),
In the CDPD gystem, files are sent or
received over the air with a special
modem, which breaks up the data into
smaller packets. These chunks are
transmitted at a number of different
frequencies, as space in the g
becomes available, and reassembled
at the receiving end.

Non-CDPD modems already allow
people to transmit data over cellular
networks. But the new standard has
several advantages, say its backers.
One is speed: The data rate promised
for CDPD is a healthy 19.2 ]I!]::'-]‘:thrtea
per second. A second is security. A
third is space: CDPD transmission
doesn't require & full voice channel to
transmit information,

For people who need to transmit a
lot of brief data, the savings could be
tremendous. Because of cellular com-
panies' usual pricing structures, you
have to pay for a full minute of con-
nect time to transmit data on a con-
ventional cellular modem even if the
transfer takes only a second or two,
points out Andy Willett, director of
data for Sprint Cellular, Meanwhile,
he says, the company is looking at
Erices of 3 to 5 cents per 100 bytes for

DPD wireless data transmission.

Beeause CDPD could be employed
in many situations requiring wireless
data transmission, CDPIDVs useful-
ness is limited only by one’s imagina-
tion. Plugged into handheld PDAs,
CDPD modems eould be used to re-
ceive Dow Jones reports, send and re-
ceive electronic mail and connect to
other on-line services. A person could
make last-minute airline reservations
while they're in the back seat of a taxi.
A vending machine even could com-
mumnicate to a central computer that it's
out of Pepsi. That's a cool soda. ™M
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® “1t's really honking out there," says
John Wooldridge, a friend I en-
counter in the hallway of my hotel on
the island of St. Martin, John is a
fellow boat tester—one of the few,
brave, elite corps of journalists who
travel the globe to push the limits of
marine technology and, whenever
possible, corporate expense aecounts,
But what does he mean by honking? A
lost flock of geese? Caribbean grid-
lock? Before 1 ask, [ round the corner
and the wind nearly flattens me, John
just smiles.

Ah, the Windward [slands. Sounds
lovely doesn’t it? But why not eall
them something more benign? Some-
thing whimsical? Why not the Breezy
Islands? I'll tell you why.

First of all, who ean complain about
an assignment like this? A long week-
end at the luxurious Conrad Resort
Hotel testing Kawasaki Jet Skis in
the middle of the worst winter in liv-
ing memory. It sure beats the New
York National Boat Show and the
Detroit Anto Show, two recent
assignments.

But remember, St. Martin is
just north of the Windward Islands,
which are located on the receiving *
end of the same trade winds that
blew Christopher Columbus to the
New World in a boat without
an engine.

The good news is that our resort

1na

s facing north, and not the windward
Atlantie side. The bad news is that the
wind is coming out of the north, which
means that it's blowing right down
Marigot Bay, the loeation of our test-
ing headquarters. But we are the few,
brave and elite, aren’t we? So with
high fives all around, we buckle up our
vests and head out to shred some
churning surf.

To be perfectly honest, wave jump-
ing is my all-time favorite Jet Ski
sport. However, lawvers and water-
bike industry honehos hate seeing
this sentiment in print. They hate
even more to see it in photos. 1 can't
understand why, other than the fact
that it might have something to do
with a minor con-
cern like prod-
uct liability.

But the
point is,
on a day

r

when the wind is honking, how else

can you ride on Marigot Bay without
Jumping waves? You can't go around
or through them. You can only go over
them. And while you're at it, you
might as well let the good times roll,
as advised by the Kawasaki corporate
slogan.

So, after two full days of getting
serious air, and enduring several
spectacular wipeouts, here are my
tips for Jet Ski rough-water riding:

1. Gef a grip. If you remember
nothing else from
this eolumn, re-
member this:

Hold on to the
k. handlebars

The high-performance
Kawasakl Jet Ski XIR.
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no matter what happens. My hands
are calloused from various physical
activities, but after a couple of hours
of wave jumping, blisters started to
form. The solution? 1 bought riding
gloves—another good tip.

I learned about the importance of
getting a good grip from a Jet Ski ex-
pert who told me no matter how out of
shape you get, just hold on and your
Jjump will turn out right.

2, Don't be id to bail out. This
is a corollary to rule No. 1. 1 tried
both approaches and they work.
I've held on and pulled out ecrazy
jumps when every nerve in my body
was saying, "You're going to crash
and burn.” And I've also bailed out
when it felt as though I was midway
through a double gainer with a full
twist. Of course, this is the embar-
rassing route, but live to fight another
day, 1 alwuys =ay.

3. Stand and fight. Anyone who
tries wave jumping on a sit-down Jet
Ski and actually sits down is doing his
body a disservice. You can probably
sit at slow cruising speeds, but
your spine and butt will love you more
in the morning if you take weight off
these stress points.

4. Leg it oul. Use your legs as
shock absorbers, and make sure
you bend at the knees. Don't forget to
bend your arms, too.

3, Timing is everything. Not every
wave is an ideal jumper. Look for
waves with the most coneavity. Also,
make sure there's a large enough
trough between waves to allow you to
build up speed. Cruise at a moderate
throttle getting—not slow but not fast
enough to foree you to jump un-
intentionally. Then, when you see
the perfect wave, nail it. For light,
torquey waterbikes like the Kawasaki
Super Sport Xi, lean back on your
heels and at the last moment pull back
on the handlebars.

6. Safety, safety, safety. First, all
Jet 8ki riders and especially wave
jumpers must wear a flotation vest.
Second, attach the engine-stop lan-
yard to your wrist. Third, don't go
out in dangerous westher conditions.
Fourth, don't jump in shallow (6 ft. or
less) water. Fifth, jump far away from
other Jet Skiers, boaters and swim-
mers. Sixth, stay several hundred
yards from shore, docks, floats, an-
chored boats and so forth. Seventh,
know your limitations.

The purpose of my wave jumping
expedition in St. Martin, in addition to
visiting a clothing-optional beach and
a surprisingly generous casino, was to
witness the roll-out of the new Kawa-
saki XiR ($7989). This is a limited-
edition high-performance machine
based on the championship waterbike
that burned up the racing eircuit last
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year under the control of ace driver
John Stewart.

What differentiates the XiR from
last year's Super Sport Xi is a tweaked
engine that generates 84 hp (9 hp
more than the Xi) and pumps out 675
pounds of thrust (50 pounds more).

Aside from the engine, which is
moved back 8 in. to keep the pump
hooked up in turns, a big change is
evident on the hull. Two chines or
strakes have been added to improve
cornering and handling, The change it
produces is dramatie.

Despite the lack of flat water, 1
took the XiR for several spins around

the slalom course and compared it
with the Super Sport Xi. All it took
were slight flicks of the handlebars to
enable the XiR to whip around the
course. Even more amazing: Re-
sponse time was instantaneous, even
in lumpy water. The familiar lag time
hetween input and execution is entire-
ly eliminated.

As Jet Ski fans already know, the
booming waterbike industry is in the
midst of a performance war, and the
Kawasaki Jet Ski XiR clearly esca-
lates the rider-pleasing conflict. Now
if only Kawasaki could do tmmeﬂung
about all that honking,

Arnold
Palmer

back problems wears.
Sometimes [ coulidn’t Iﬁrdmm,
couldn’t stand Hp, contldi’t sit
dowon. Then 1 found the

BACKTECH back machine...”

r

Arnold Palmer on the
BACKTECH back machine;

“The BACKTECH
back muctvine Ints e
e He st prinn refief
"o fuand i ppiars,”™

After more than five years of clinical
testing by doctors, chiropractors, and physical
therapists, the BACKTECH back machine
hias bevn shown to be safe and effective for
relieving many tvpes of chronic back and
neck pain

The BACKTECH back machine combines
sevveral well-establishod |1rin.:i.|1h=-- of back
pain relief into o single effective therapy:

Massage — Soft rollers gently massage
muscles to increase circulation and reduce
tension.

Stretching — Muscles and ligaments are
passively stretched, increasing fexibility and
reducing back and neck pain.

Traction — Increases mobility and
removes pressure from discs, reducing pain

Call now for a FREE video and report.

[f vou suffer from chronic back pain, call
for information including a free video and a
report on the results of several clinical studies
with the BACKTECH back machine. We also
offer a 60-day money-back trial period

_ Call for FREE_
Information and Video

ACK
TECHNOLOGIES
INCORFPORATED

535 West Canng Rioaad,
Everett, WA #5204
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Video Servers

BY GEORGE MANNES

® The technology behind pay-per-
view movies will change radically in
certain communities around the United
States this year. In areas such as
Orlando, Florida; Castro Valley, Cali-
fornia; and Omaha, Nebraska, cable
subscribers or telephone customers
will enjoy the debut of full-fledged
video-on-demand. If they want to
watch a recent movie, they won'’t have
to wait for its starting time to roll
around on a pay-per-view channel—
they'll be able to begin watching
whatever movie they want, the mo-
ment they sit down.

At the heart of video-on-demand
(VOD) is an essential piece of equip-
ment: a computer known as a video
server (or alternately, an interactive
video server or media server). Tied
into the local cable or telephone sys-
tem, these servers will operate as
communal movie- dpiaybmk devices,
allowing thousands of families in a
community to watch any movie they
choose. Each household will be able to
start, stop and rewind the movie—
cum lut.el:.r independent of the hun-

s or thousands of other house-
hoids that may be tuned in to that
movie at the same time.

Movies won't be all. With the help
of a server, according to companies
that are making or installing them,
you'll be able to watch TV shows
whenever von have time for them—
without having to tape their sched-
uled broadeast. Yuu be ahle to re-
trieve educational programming. And
you'll be able to shop at home h_].r tak-
ing a self-guided video tour of a de-

partment store,

What's a server?

What exaetly is a server? It's simple,
gays Kevin Gorey, product manager
for video servers at Silicon Graphies,
which is supplying servers to Time
Warner for a high-profile test of
interactive televigion in Orlando. Any
computer that performs a task at the
eommand of another computer is a
server, The computer that makes the
command is called a client.

“By the strictest definition,” says
Gorey, “any server that transmits
video data from itself out to a client is
a video server. But in the popular ter-
minology, a video server is really some-
thing that's doing interactive televi-
sion. And your client is a set-top box.™
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Supplying Video On Demand

FUILL FADTION
VIDED

FIEI'EMADHNIFI'RHJEE
VIDED SERVER

A central computer or server sends the same movie to numerous homes at varying tmes.

As you might expect, a computer
that can handle thousands of simulta-
neous users is a lot bigger and more
powerful than the one that sits on
your desk. For starters, an Neube
computer that can supply a 1000-
movie library to 10,000 households
would contain 512 processors similar
to the single 486 chip that's the heart
of a desktop machine, accordin
Chriz Marino, director of product
marketing for the computer company
Neube. (Neube is supplying a media
server for Stargazer, a VOD service
that the phone company Bell Atlantic
plans to launch in northern Virginia.)
Total random-access memory would
be 16,000 megabytes (that's 16 giga-
tgtes or 16 billion bytes)—dwarfing

4 megabytes you might find in a
desktop computer.

Movies and other programming will
be stored in the computer in the form
of computer bits, How many bits each
movie takes depends on the degree of
data compression a phone or cable
systemn chooses to employ. Using the

MPEG 1 compression standard, which
Bell Atlantic plans to employ in its
Stargazer system, a %-minute movie
requires 1 gigabyte of data. That's
1000 megabytes. By comparison, your
home computer’s hard drive probably
eontains from 20 to 200 vtes.
Meanwhile, Time Warner is planning
to use the higher-quality MPEG 2
protocol for its experimental cable
system, slated to launch later this vear
in Orlando. The same movie would re-
quire more than 2 gigabytes of data.
Multiply 1 or 2 gigabytes h:,r, Bay, &
thousand movies in a server’s library,
and you end up needing terabytes of
storage capacity—trillions of bytes.

One second, please

While servers operating in cable and
telephone systems Wﬂ? be powerful
cpmput.er;;atgmr strengths are not {Ij?-
signed to numher-cnmnhmi. “It'a
not a computationally intense problem,”
Marino says. “The real challenges
oceur when you want to have 10,000
users all accessing “Terminator 2° one
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second apart from one another.”

As part of meeting that challenge,
companies marketing video servers
are putting a lot of thought into the
most efficient and economical ways to
store programming libraries. Neube's
1000-movie server, for example, would
require 500 hard drives holding 2
gigabytes of data apiece. But you
wouldn't want to store a popular movie
such as “Terminator 2" all on one
disk, because only a handful of house-
holds could watch it at the same time,
Instead, companies plan to use a tech-
nique called disk striping—putting
one gecond of a movie on one hard
drive, the next second on another, the
next on another and so on. This way
the system could handle numerous
households watching different parts
of the movie at the same time by feed-
ing the different viewers from differ-
ent dizsks.

Especially popular movies—per-
haps 20 hours warth—eould be loaded
into more expensive semiconductor-
based storage devices, says Hope Jur-
gensen, IBM's interactive video server
market manager for AT&T Network
Systems, which is supplying server
technology to Viacom's experimental
cable system in Castro Valley, “You
have to weigh when a title should
be in a more expensive [storage]
medium, and when a title should be
kept down in an inexpensive medium,"
she says.

Balancing acts

Of course, not every household in a
neighborhood will want video-on-
demand at every moment of the day.
That's why, says Marino, a server that
can accommodate one-third of the
users of a wired community at a time
should be sufficient. Put another way,
a server that can field 10,000 video
streams simultaneously should suffice
for a community of about 30,000
households.

Servers are only one part of a large
and complex system that will deliver
interactive entertainment to thou-
gands of people at the touch of a but-
ton on a remote control.

One of the other significant chal-
lenges is to build a communications
link between the server and the home,
A movie destined for a particular
household might exit the server as a
fraction of a 1556 megabytes-per-sec-
ond digital stream combining feeds to
many households. Eventually, that par-
ticular signal has to be routed to the
proper household and converted into
a conventional analog TV signal that's
viewable on a standard television.

To make that transition, “There's a
lot of breakdown equipment that's re-
quired from point to point,” says Jur-
gensen. “It's not a simple deal. The
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end results look simple to the end
users, but the providers have to invest
a lot of time and money to get their
networks prepared to handle this.”

into the unknown
The companies that are taking
servers out of the computing environ-
ment and putting them into cable and
telephone systems are venturing into
unknown territory,
“As we move into large-scale de-
E]uymenl....theae things have never
een done before,” says Barry Will-
ner, project manager for large-seale
multimedia and interactive television

for IBM's research division. An IBM
server will be used in an interactive
TV test run by Cox Cable Communi-
cations in Omaha. “As you start to
spread it out to thousands of people,
vou're going to learn things that you
didn't know before.”

The pace of development is tremen-
dous. At Necube, work on video
servers began in earnest only about a
year ago, says a spokesman. “Engi-
neers are pulling out their hair,” says
Jurgensen—an engineer herself, “We
are working at Mach 3, and the indus-
try wanted it yesterday. And it's just
not all figured out.” ™

As heard on Paul Harvey News & Commentary

* [magine a mattress that cradles
you in ultimate comfort. It feels
as if it were made just for you.

* Select Comfort's air cushion
design conforms precisely to
your body's contours. Perfect
for back pain sufferers.

Does Your Mattress

Pass This Comfort Comparison?

c‘:ﬁfﬂ Sealy Simmons Serta
Adjustable # [ 0 !
Firmness
EachSide ® O O O
Adjusts
Separately
MoSprings ¥ & | o
or Pressure
Points
90 Night ¥ O 0O 0O
Risk-Free Trial
20 Year i O O O
Warranty

= rrrfie

Get The Best Night's
Sleep Ever
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Only Select Comfort’s unique air cushion design
allows you to select different firmness levels
for each side of the bed.

» You adjust the firmness to meet
your own body's specific needs.

= Each side of the mattress can
be adjusted independently.

* 20 Year Limited Warranty.

FREE VIDEO And Brochure

can 1-800-831-1211
L1 'YES! piease rusn

me your Sleep Better On
Air information kit plus
Information on your 20 year
warranty and RISK-FREE 90 Night Trial!
Name

Address

Citwy State___ Zip
Evening Phone ( )

SELECT COMFORT"

CORPORATION
9301 75th Ave, M.

Minneapolis, MN 55428-1003
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FREE!
260 PAGE CATALDG OF COMPUTER

\I’:-.v..?a CL SUPPLIES AND ACCESSORIES
.1,::.;'.-'=!Eil,_._l..”. With over SO0 Produces !
AL R RS, i

We will gladly add yoa to our mailing list |
for one year—in which time you will receive
four catalogs from the maost unique company
in the computer mdustry. Simply utilize our
Reader Service Number or call, write or fax

Wl Al TR

TR e Pl AT BN e

s for vour FREE catalog.

Lyben Compuber Sysems
5545 Bridgewood
Sterling His, MI 48310

Phone (B101268-8100 Fax (&10)268-8899

BLACK ARMOR FLOOR LINER
HIGHLAND offers this custom-fit floor
liner—a tough, seratch resistant liner
designed 1o protect and keep cargo areas
showroom clean. This liner has an erginal
equipment look snd nstalls and removes
easily in seconds with no tools required. |
Highland Group Industries, 3 1200 Solon
Road #1, Solon, OH 44139, FREE |

FREE STUFF FROM UNCLE SAM
Every vear our government hands out
billions of dollars worth of free smiT,
loans, swhsidies, scholarships, prants, ete.
This G4-page book tells you exacily
wihere to wrile or call to get your share. [t
also tells you where 10 buy government
surplus items (such as cars, boats,
cameras, eic.} for "peamus.” §3.00

EVERYTHING FOR CORVETTES! |
MID AMERICA DESIGMS, the leading

merchandiser of GM licensed products |
for Corvenizs, has an impressive color

catalog with thousands of products for |
Corvette restomtion, performance, styling
and mainienance, plus a fascinating army
of sporty apparel end gifite! Send £5.00
for & 1 year subscription and $100 warth

| of valushle coupons,

| SURPLUS CENTER'S

| catalog Bives you wide selections of

| 6d-page

savings on hydroulic components such as
cylinders, pumps and valves. Plus eleciric

| molors of all sizes |nr|udin¥ gear

reduction models. Winehes, waler purgs,
surveying instnuments, air compressors
anad alarm syslems for home or businesses
sre also highlighted, FREE

BODY PARTS & ACCESSORIES for
Pick Ups & Vans at Wholesale Prices.
Fenders, Doors, Hoods, Bed Sides, Floor
Supports, Cab Mounts, Bumpers, Grilles,
Tail Gates, Rocker Panels, Carpets, Floor
Repair Panels, Molded Rubber Mats &
Much More. PARKER METAL
PRODUCTS, RR 42, Hox 168, Tarentum,
PA 15084, 412-224-2472, FREE

i
AMERICA'S FINEST WORK
& SERVICE SHOES!

Experience the comioe, durability & fine
quality of KNAPP SHOES. Handerafied
leather uppers, cushioned insoles and
durable outsoles. Work, service, dress,
casual, putdoor, athletic & safety styles
available. Give your feet o comfior break
today! Color Sale Catalog, FREE

NEWEST WAY TD WATCH THE
WEATHER! Perception 11 displaye in-
door lemperature and barometnic pressure,
Wizard 11-5 reads indoor/outdoor
temperniune, wind speed and wind chill
Wizard [I sdds wind direction and large
read-out display, Menitar [ combines all

feabwres on other models and adds outside |

humidity and dew point. Optional Rainfall
and PC interface. Davis Instrumenis,

DSCOVER THE SAVINGS! Don't miss
oul on the savings mside our bigger-than-
ever wholesale billinrd and dart supply
catalog. You'll find one of the largest
selections of custom cues, cases, dans, gifts
& clothing, all a1 wholesale prices! Shop

| today and save! MUELLER SPORTING

GOODS. 4823 5, 16ah, Lincoln, NE 68312,
1-800-627-B888. FREE

|

|

|

| That's right, send an ad for any wsed

| Race, Mostalgin, Muscle, Strect Rod,

| cur, part of equipment either For Sale or

| Wanied and we'll run it in the next issue. |

| (Single item or vehicle only) You can't
Iose on this and there’s & good chanee |

| of buying or selling what you're after.
More than | itemT NO PROBLEM!

| Additional ads are only $5. Catalog 52

o

ZIP POWER PARTS,; INC,

I Spring & Summer Sale Catalog
REFLACEMENT PARTS for most

outdoor power egquipment including

chiin saws, lawn mowers, trimmers,

ATVE, snowhblowers, mnd snowmobiles,

FREE CATALOG for do-it-yourselfers

mnal & wholesale catlog Tor full- or part-
| time small-engine mechanics.

R

| GCREAT IDEA! ROLL-TOP COVER™
"This has to be the mosi atiractive and
pracrical way ver fo cover a pick-up
bed. " A key locked roll-up hard cover
that's weather-tight. PACE EDWARDS
COMPANY, 100 Commercial Si.,
Centralin, WA 98531, FREE brochure

The Latest High Tech
Professional Electronic Devices

Our latest catalog is PACKED with a
HUGE selection of surveillance, counter-
surveillance/privacy devices, including:
covert video equipment, transmitter kils,
tebephane recording systems, touch tone
decoders, scanners, telephone tap
detecions, bug detectors, voice disguisers,
telephone scramblers, tape recorder
detection, locksmithing tools and more.
EAVESDROPPING DETECTION
EQUIPMENT, 2480 Niagarn Falls Bled .,
Buffale, MY 14150, Catalog $5.00

The Everything Automotive Catmlog since
1915, Subscribe today for n full yesr of
L. Whilney. Save on thousands of paris
and sccessories for Amerscan cans, pickup
trucks, RV's, vans, and matorcycles. Each
issue bringy you all of the katest in 1ools,
audio, ehectroncs, parts, accessories, car
covers, hard o find tops, and steel body
panels. Order your FREE catalog iodsy!

1-800-338-3697,

DO-IT-YOURSELF
| LEGAL MANUALS
Save thousands of dollers in taxes and
‘ altorney's fees, and put your financial
affairs in order, protect your children,
home and other asaeis. The caialog
explaing different Do-Ti-Yoorself
| manunls, such ax The Family Will Kit,
Durable Power of Anorney, The Living
Trust Kit {with PC sofiware), The Legal

Forms Kil & more. 52,04 I
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"M CATALOG MART

For your home shopping convenience, send for these informative catalogs today!

FROTECTION NEVER LOOKED
50 GOOD! Are you tired of the same
old look in SPLASH GUARDS?
Highland has an anractive altemative—
8 cistom molded gusrd with universal
application for all ol oday's cars and light
trucks. Available in 7 coordinaied OLE.
color. Highland Group Industries, 3 1204
Solon Rond, ¥1, Solon, OH 44139, FREE

CRUTCHFIELD—the complete source
of information and advice on quality
slereps for your car and home, plus
computers, video, telephones and
securty. Over 140 pages of detailed
descriptions, exclusive compansom charis
and installation guides. Discount prices
on major brands like Sony, Kenwood,
Pioneer, Carver, Bose, Advent, Infinity

for automobiles

FREE SHOCK

This freg guice fram
TOKICD (LISAj INC.
ligls a wide range of
applicatians for
domeslic, import,
and perfarmance
orignted cars
TORICD premium
parformance shock
absorbers = well as
externaly ad|isiable
shock absorbers
imprave handiing,
slabdiey and salaty.

THIITTEIINE

for trucks

TOKICD (LISA) INC. has
premium perlormance
shock ahsoribers for a
wide range of Light
trucis and vans. Spart
LHiliteas, 4WD, and
WD trucis all benefit
from the improved
steering response, bel-
ter handling, and
reduced wind wander
TOKICO can provide.
All of this is accom-
plished without
dEsEmying Nde quanty.

O

M caraLoc MarT

will appear again in our Ogtober 1994
issue. IT you would like to feature your
catalog, brochure or product informa-
tion in thiz section, pleate send for
details and rates today. The closing
date 15 July 15th. The October issue
goes on sale September 13th. FREE

POPULAR MECHANICS
224 W, 5Tth Street
New York, NY 10019
Phone: 1-800-669-1151
Fax: 212-584-5562

Bargain 9
Books

Save up to 50% on publishers
overstocks, remainders, imports—
America's biggest selection of bargain
books. choose from thousands of titles
in over 40 subject areas: Do-It-
Yoursell, Science, Sports, Photog-
raphy. Biography, History, many
more. Prices start st $1.95, with
moneyback guaraniee. From Edward
R. Hamilton, Bookseller. FREE
Catalog

BRIGADE QUARTERMASTER
Duidoor Action Gear™ {3 the source book
for all your outdoor geas. Tested & proven
products from all over the world for
hunting, adventuring, survival, law
enforcement, military, or just roughing it
1-800-318-4327; Fax: |-B00-892-2999.
Brigade CQuartermaster, 1025-12G Cobb
Int1 Biwil, Kennesaw, GA 10144, £1.00

THE EASTWOOD COMPANY
TOOLS. See tools you never knew
existed! Over | 50 full color pages! Leam
about specialty welders, sandblast
cabinets, buffing kits, paint & pinstriping
supplies, metal working oaly, books &
videos, transporistion collectables—lois
more! Call 1-806-345-1178. Catalog
FREE. Code PMN545

------------------------------------1
Popular Mechanics * Catalog Mart 5/94

This Coupon Expires July 29, 1994

Lrnu within 90 days.

I P.O. Box 1718, Sandusky, Ohio 44870
: Please see that | receive the items checked below:
| 1 O Free 7. OFree 13. [0%$5.00 19. [ Free Total money for priced item $
2. OFree 8. 0 %500 14. OFree 20. O Free Service Charge § _ $1.00
|
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|
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BUYER'S
GUIDE

FOR ADVERTISING RATES PLEASE CALL OR WRITE:
BARBARA JONES, MAIL ORDER MANAGER

224 W. 57TH STREET. NEW YORK. NY 10019

PHONE: 1-800-669-1251 OR 212-649-3136; FAX: 212-586-5562
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BUILD A BIKECAR

1 SEATER - 2 SEATER - PICKUP
BIKECAR - Tha Amazing Mini Car You
Buid With Bike Parts, Fast, Fun_ ES .’
To Builld| Complets 1 Saater

Plans $12.05, For 2 Sealer ,i =

or Pickup Plans Add $5.00 .l.\'

each or Crder All 3 For Only LR
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PARTS & ACCESSORIES
FOR CORVETTES!

Gal Mg America Dasigns’ 196 page color catsiog full of paris &
accaanorins for 1956-1553 Corvefing| Send 55 for a pears
aubscriplion & §100 worth of coupans!

Call Toll-Free 24 irs: 800-637-5533
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Effingham, IL 82401 ” ;\“
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GLASS SAFETY CHECKER

Protect children, pets and adults from
serious glass injuries. Make sure
welass is fully
tempered which
is four times
stronger than ordinary
glass and breaks into small

harmless gramiles.

* Ordinary glass breaks inte %% .
dangerous jagged shards. a2

* Use on doors, furniture and appliances
to identify home hazards,

Send a $3 check or money order,
self-addressed business-size
envelope and .52¢ postage.

=

Glass Tempering Association
3310 Harrison, Topeka, KS 66611-2279

SUBSCRIBE

TO THE MAGAZIINE THAT |

TRUCKS, TANKS &
Full listing of upcoming raflies.

MILITARY VEHICLES

LISA: 1 Yoor (6 ssues) 515 » 2 Yeory (12 sues) 525
Conodo | e 534 & 7 veaon B4 A3 Dinee: | Yeor 126 = 2 Veon fa

P.O, Box 1748-48 « Union, NJ 07083
THE MARKETPLACE
FOR MILITARY VEHICLES

P 7 7 7 o 7 ok Je i i 9 o e o i o e i

E?ﬂnver’ters & Descramblers

#lerrold ®54

®Zenith ®Morg

1-800-835-2330

POPULAR MECHANICS ® MAY [594




Let Us Help You Selesct
Youwr New Satellite TV
Entertainmeant Syalam

1-B00-334-6455

inlY PE-TIEEY  Pax 30-TI0-SATR

SKYVISION INC®

1030 FRONTIER DRANVE

FERGLS FALLS, W 55537

SEPTO A" =
Buy Factary Direet. Build it yoursell!
032248

33056+ 500124

800-888-4606

Train for exciting
career opportunities!

Get on & fast track o 3 pew -making
caregr. ICS can train you at homa lor

1 better pob in any of tast-

growing, good-paying felds!

You can even get a
Specialized Assaciate
Degres at home :
th ICS:

spondence Schook

Dept. APBSLAE, 925 Ouk Strest, Scranton, PA 18515
facts and color brochure on how | Gan Study at home for
| hizwe chosen. N obligasion, Check Ona Bax Onlyl
TE {N SPECIALLZED )

ggﬁggi

i

é
|

mgﬁmﬁngmm
Eﬁiggﬁ |

L
|

¢

Make *25t0*100 per hour
with ‘Badge A Minit

el s really postibe Oy Mg g
sy Brgt colarul ﬁlﬂql-b\"-ﬂll
%" pelrna Burinm ane proven
meney-marel o i, Ned mar
651 ConeemBont. 0r ampwhemn
TROpiE conpregate. They'ne

s nd ESy o mane with
Sape-2- M and inachensie!

Send Tor @ FREE 1ull ool

catmog of send fora
Sarier K2, only 82095
plus #4825 IL ‘:E;-

residents wad §1.87 )
Badge-A-Minit, Dept. PHSE4. Box 500, LaSadle, B 61301,
Phons 1-800-723-4102

POPULAR MECHANICS = pAY | 994

© CATALOG OF
; HISTORIC
SHIP MODEL

Discover the world's cldest and most re-
warding hobby... modal ship bullding!
Walch our 285-minute YHS video and leam
the secrats of bullding museum quality
woodan ship models. You'll see the finest
selaction of authentic ship models- superd
replicas you budld yoursell- closs up and in
incredible detail, Even il you'vwe nover bullt a
modal balore, you can creata a magnificent
keapsake 1o ba reasured for many genarn-
tiona. Send $5.00 for your video today! (Fa-
fundable with your first order.] Free with
your video! B2 page cofor catalog of ship
maodel kits and accessones.

MDOEL EXPD, e Dopl PLSS
—

P.O. Box 1000, ML Pocono Endusirial Park
Tobyhinna, PA 1846G-1000

Enclosnd is 35 00 10 ba mafurded with my firgt gedar

Slale Iip
Rem Mo, 55TH00C
Mode! Expa, Inc. 1893

NOW! Getin on the
PROFTS in

c‘m"

!
=

S
REPAIR! %4
- -

Work part time, full time -
right at homea - we halp
you every step of the way.

No doubi about It. . . as a small enging pro, yau can cash
in on the huge damand for qualilsed men in one of Amer-
iCa's fastest growing Mdusings. You'll be able to command
{op hourly rates of from $25.00 to $30.00 per hour — and
1hal'séus1 for labor. A simpla tune-up earns a5 much as
$49.95 for bess than an hours waork, and parts, engines
and accessories will aod sven more o (he profits

Plenty of business waiting for qualified men.
65,000,000 Small Engines Are In Use Today!

Thals the officsal count from the Engine Serace Assn
and ane-milllon new engines are being buidt each month
With fully accredsted Foley-Betsaw training, you can soon
hawe the skills ang knowledge 1o make lop monay ser-
viting these engines. Peaple will seek you out and pay
you well 10 service their lawnmowers. tillers, edgers
powes rakes, garden Iractors. chan saws. minibikes
snowmobiles, generators, go-Caris, painl sprayers
snawiiowers the list is almast endless

Protessional Tools and Equipment, PLUS 4 H.P. Engine
ALL YOURS TO KEEP, . . All sl Mo Exira Cast.
NO EXPERIENCE MECESSARY!

You don't nead 10 be @ ‘Dom mechani’ o have any prior
ENperience. You Can mastar thes prolitable trade right at home
in your spaetme. Lessons &g bully illushaisd S0 chaar you
can’l go wiong. and with ow famous leam:by-oaing’ methed
you [El grachcal ‘hands-on’ experience We also show you
haw 10 gee business, what 10 c . Whare [0 g8l Suppees
wholesale. . all the msade tncks of the frade you meed fo
as5ure success nght from (he start

Send for FREE Facts — Do It TODAY!

NO Obligation—MNQ Salesman Calls!
Your risk nevthfirie b accepiing this affer o see how
easily yon can learn the shills vou need o ine reese
weir tcvme 1o highpeafin hiesimeds of vogr dive
Just fill in and maill coupon below (or send povicard
with mame gnd address) o receive full information
by return il —

RUSH COUPON TODAY
Inatitn
oo Al

Kavaan Coy, Mo, W12 T ———
--—------------‘

I FoLEYSEIW MeTTUTE ;
[ ] l—ﬁ.ll.ll# [ ]
b ves please sand me the FREE bookles that gives i
] lEuu dmaF;IEE mﬂmsatﬂmmm oW t;ﬁmess in aml |
rigine Fepair retand there i No Obligation
: that No Sakesman will call o0 me :
I NAME |
| 1
ADDRE

| 1
ety 1

|
[ L1 e | e |



CABLE TV
DWN A MAchE SHUP H MITEH PRESRAMEL Bas
vith a SAVE MONEY! DWN YOUR EQUIPMENT
et Indulge 4 [ ¥ou now have @ choice 10 own
FIX T vuunsm! iy F | G Sament
- [ | access all and bisic
Y Save N '|Dr1i"" having Ih& m!ﬂ. | ) | names including Zanith
Save Time! “Homewaier 75" § _ N | derold Sagnifc Atienia
3 fiorn - S - l atom, end Pionesr
7 pslowas§1085 | | | CR e B el oy tril period and 1 year warranty. S0, o e tred o
o and more from floor 10 fooe at e (uch of & button the resing cost of Cabie TV
For mors information, write ioday. CALL FOR YOUR FREE CATALOG TODAY.
&dd-on Cabie Company
For FREE Fact Kit INCLI OR BE00/234a4-B4475
Gall: Smithy Degt. P COMPANY OF AMERICA
1-800-345-6342 e Dept. 42, Bou 1557
(Ask for operaior PM) Tha Dalies. 06 47058 Harvigburg. PA 171051557 [717) Z34-8065

FLUSH UP TOIL
CABLE TV DESCRAMBLERS NIt 9«**“*

No Digging Up Fleors
Writs McPherson, Inc., Dapl. 16
ok ONE YEAR WARRANTY ON ALL PRoDUCTS [N WRITING [ Box 15133, Tampa, Florida 33684

oF Buy 2 sAVE 10% ON SECOND LINIT.
ok EASY TO INSTALL INSTRUCTION BOOKX WITH EVERY ORDER. TELEPHONE LISTENING DEVICE

WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A 30-Day % e Yo B o e

No Risk TriaL Periob., s & manotn Sogs WeveY nw

ew. i pases i g

T : P ?
FOR A FREE CATALOG OR QUESTIONS CALL et

X | 800-729-1776 | 8. =

e LS g, PO Ban

ienerrs. FiL EFOD SO0 0K

(Gl &30 TH- |06 o aenad IS + 01 00

i
!
i
]
"
H
E
g
o

CONVERTERS
DESCRAMBLERS
TEST MODULES
RADAR DETECTORS

SCANNERS

CALL F.r‘--" ORY DIRECT FOR
.,:,'\l AL

Start Your Own Steel Framed Homes Business N.499.
i vl 1 300 422 2640
# Unmatched Protection from High Winds, Fire,

Termites and even Earthquakes
# %" Thick (R-30) Insulation for BIG Energy Sovings

TECH SE

& Framing that won't Warp, Creep or Rot
« Environmentally-fiendly Material (6% Recycled) TS
# 100 Models or Custorn Designs  « Clearspan Interiors and much more

Distributors Wanted

We've helped peapie all over the world fo develop their own business.

+ Low, Refundable Investiment 1994 Tri-Sleel ONE-DAY SEMINARS
+ Simple Bol-together Construction Balfimers, M0  Dollos 11 Los Angales, CA

I Hour “How To™ Videa
MOLD MAKING & CASTING

& Make and sof your pan prosucisl

& Laamiutter modimatng and casing
b cement, nesing, metals and more!

+ Hands-On Construction Training crfrags -t i
| Seoffls, WL Los Vegas. N Los Angeles, CA ")
+ No Franchise Fees ) pron prfepee SATELLITE TV
+ Unmatched Distibutor Support F30 pwv porson, AW Bt ol for resarvations. AT WHOLESALE PRICES

& Mo Exparience

e (ol b i Ovder 519,95 VIDED or FREE I Packst
essary -i')- (718) 7457210

& 18 year Industry l 'Boo'TRFSTEEl IEII:Ei‘.-._

Leader (000 KT4-TUNY  GEITYART-TOT0 Faw: (01T) 4RT-T400 R P e s B o

W e e —
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L]

CRAMBLERS

BOC 1 3-938E
FREE CATALOG

GUARANTEED BEST PRICES - IMMEDIATE SHIPPING
APPLE ELEFtIFEPﬂICS

BUSINESS COMPUTING — gel into it amnd escel... 4
Want b standount, maks good money, work at hame? 1 'bail
& lucrative career waing the informaton la my peids. This

in m pubde for bullding compating skills Companies need !

TO ORDER send $12.95 plis 52,00 shipging and handling,
Harold Erb Ine, PO Box 154 PM1, Yaphank N. Y. 11980
OR CALL | - 80024235314 & order by MC or Vi,
Monsy back if not mtafied.  DONT MISSOUT !

Fax: | 204) B81-D84]
— 0 BaE TS Pertlssd OR BT2ER

WE CARRY ALL BRANDS

Glant Inventary = Direcl frem Foclaory
Must Liguidote Dveisfocked Warehaudie
BELOW WHOLERALE PRICES

o ¥
(619 284-54600

CHAPARRAL CYCLING & SKATING

CABLE T.V. EQUIPMENT
10 Years Experience
Zenith, Jerrold Atianta

N . Sciantific
Planser, Tooom
20 S e ﬁgxoﬁ“‘"

ﬂm

POPULAR MECHANICS = pAY |994

Special offer for New Customers...

TWO SILVER CLASSICS
ACT NOW & SAVE OVER 70%

In 1916 a German immigrant named Adolph
Weinman designed two U.S. coins which
reflected the new American spirit. These coins —
the “Mercury” Dime and the Liberty Walking /£
Half Dolldr - were so beautiful they instantly
became Collector Favorites! ' .
Giant Savings For You
You can now own BOTH of these .900 Silver
Classics for only $2.95 — and save over 70% off our
regular catalog price of $10.95! You'll also receive our
fully-illustrated catalog, plus other offers on approval. This is a limited
introductory offer - please, three sets to a customer at
this great low price. Act now!
Littleton Coin Company
Friendly Service to Collectors Since 1945

Mercury Dime & Liberty Walking Half
Regularly $10.95,... NOW ONLY $2.95 PER SET (limit 3)

L

Senil enupan with pavrnent fo:

i
]
i i
I I
: :
| Littleton Coin Co., Dept. LMH108, Littleton, NH 03561 Mo of sets 08255 |
E LY P et s Total enclosed § E
: Address 3 Check or Money Order Enclosed :
[ D VISA D MasterCard  Ameritun Express O Discover |
: City Card Mo S L ExpDate ¢ :
! State Lip _ - I . l | . 1
E' 43 Day Money-Back Guarantee of Satisfaction
........................................................... 4
Presenting...
°* FIELD and
The DR an
— the amazing walk-behind brush cutter that - So,
+ CLEARS & MAINTAINS meadows, e o
pastures, radsides, fences, wooded = FIV iR,
and rough non-lawn areas with ease. F:;;:flbrigj:r

Mows over 112 acre per hour!

» CUTS tall grass, weeds, brush,
brambles, sumac - even fough
mp.ri'irgs i b " k!

/ cutters that are
5o dangereus,

slow and tiring to
wse... OF with
sicklebar mowers
that shake unmerci-
fully and leave such
a langled mess?

Tocr FRree

+ Pl

CH“{}lps; [ (Eo)en3- 1T
MULE.HE..EmnmI PLEASE MAIL
SYSTYUNINGE Gt e COUPON for FREE
NO TANGLE of material 1o tn z
ower or to pick up like ham:l-hels DETAILS about the Amazing

DR® FIELD and BRUSH MOWER!

:-YESE Please rush complete FREE DETAILS of
the DR® FIELD and BRUSH MOWER including
V prices, specifications of Standard and PRO models, !
:a.ml “Ofi-Season™ Savings now in effect.

brushcutiers and sicklebar mowers.

* POWERFUL SHP Brggs & Stratton engine
with BIG 20" SELF-PROPELLED WHEELS!
Rolls through ditches, furrows, over bumps

and logs with ease. r
* Perfect for low-maintenance wildflower . ;
meadows . .. European-style woodlots free of | Adaress H
undergrowth... walking paths... any arcathat | City State IiP |
vou only want 10 mow once a month. .. or once I Ta: COUNTRY HOME PRODUCTS®, Dept 37405F 1
Aseason! U5 Gos Pushusen 08A Cowrssts sorsaras ) Ferry Road, Box 89, Charlotie, VT 05445
127



Build a SHOP OF YOUR OWN

¥

Wisiieh

o

1994 Ford XLT
% SuperCab or
15,000 Cash
to be raffled on July 16, 1984
$10 for 15 Tickets
Send Check or Money Order by July 1, 1994 to:
Alexander Volunteer Fire Dept.

GRAMND PRIZE = P.O. Box 152
Alexander, NY 14005

36x48
Value §12,145
NOW $6,220 I

46x72
Value $25,143

Other Sizes Available

P NMIRACLE 755"

1-800-843-8275
FAX 612-544-1835

Made In Amarica

Builkd the Worid's Most Energy Efficient
And Environmantally Safe Homa

Up i 70% energy savings, R-28 Doms Building Kits fnom
£7.060. Parisct or ths ownar-bullder. Build s any clmats
Fireprool, low maintenance concrate axanor, Uiimate
resistance o ermies, delericraiion, hurmcanes, sarthouakes,
& tomadoas. Choica ol plans. 471 103,171 8q. 1t

Frw brochurs or send £8 for & Pianning Kit

Amarican Ingenuity
500-E Hariock Rt Malboing FL 12904 d07-354-4234)

Don‘t Lose Your Head
Over High €

Owning your cable
equipment saves you
the high cost of monthly
rental charges and gives you
complete cantrol of your TV,

We have the Best in

CONVERTERS

and
DESCRAMBLERS

Everquest * Panasonic * Jerrold * Zenith = Pioneer
Scientific Atlanta = Oak » Eagle » Hamlin * Tocom

1 SOO 624-1150

MDD Ziionis—

B75 5. 72nd 5t. * Omaha, NE 68114 o prree!

\!rrnbt-' ||I
M Uiy
Caide Asancisinn

ble TV Bills!

S*MSK

The ﬂﬂgi'nﬂ'mm mu- Shup

. S Ll
Be puaty Dl ce
3 Kuis Pows'
Foad Avaintie

I THE FIRST 10 GET (& 0k THIS INDUSTHY GREAE THRDUGEI

. TOOLS "wi~

OWVER 1560

ITEMS YOui |:|u| mms stclm
ORDER YOUR CATALOG TODAY - L B‘l"]‘
WEND CHECH D8 COTERA WANUF ACTLRMG
Y (ADER

TFVE Gocnh Jones #1307
LAS VEGAS, MEVADS #9002 -1

3584 Kennebeo, Eagun, MM 55122
2% DAY TRIAL 1 YR, WARRANTY

ViS4 MC AMEX DISC CoO

BEST PRICES

-]
m
i
-
%
o
m
@

The Eums Traner

Top Bt eed by Beyoing s Buyees Gulde, 45
» Childran, Touring or Utility

» Brokes & Jogging Opftiors

FREE BROCHURE BDO/T47-2407

517 N. Link Lona
Fort Colira. O B0524

GAS REFRIGERATORS

Servel Z=

I Lenman's, Dgt. |HOG, Box 41 I
Kidron_ OH 44836 [218) 857-5441

T AU TR0 | Moot You Love To Be Tan!
Suneyes
= \‘-H TANAING DEns

1 FREE
W

18004629197

- ﬁuuu— Dl
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SAVE! SAVE!
CABLE TV DESCRAMBLERS

JERROLD « OAK « HAMLIN - ZENITH

"P‘L""H"r‘l

PIONEER = SCIENTIFIC ATLANTA
READY-TO -SHIP!

6 MONTH WARRANTY | ABSOLUTELY
LOWEST WHOLESALE / RETAIL PRICES!
MASTER CARD - VISA - AMEX - C.O.D

FREE COLOR CATALOG!

1 (800) 950-9145

. l 1470 GLD COURTRY ROAD, STE-218
TW ] [ = ] = =) PLAKVIEW, HY 11523
WO WY SALES - FUl

SECURITY & CONVENIENCE

_REMOTE {?{WTR{H GATE ﬂPEEATﬂn

IOPERATES :.LL LIN-IEIH mﬁ.LlHG G-‘-TES DF .I.N"r' EFI-N
w1.'.I:HF1.rlt :-‘:':E $21.00 SAH mﬂulmm |
O Fufly Bnraimd A Oetaed AL B T Dl
PLANS Spoosd fpoogay TS -lzz.aswsrr:nxu_

BELLING-AM, ‘WA W20
For infmmmaiion Cak (S04) PIO0TE  mamss aitow # - § ‘et Wiy Caslvary

Concrefe lnmr: Iill ‘.l{SﬂH}ﬁI?_S.-ﬂlﬂlI

Binsalithic o rall 5 aleT
'-|-I aly, TH Fhs o Widen
1%

PLD Bow 47

Builid

e i I P RITE

hame, shexd, calsn
ndal Lmit, arrythany
Cowd Ermiigy EHliieni

= T RS e
Tmmn.?mmu s s s
St i’ N Benatiung nrm-mr |
2 B wam | Tae youT Inafess

CABLE l CHANNELS I
IR,
|

|

source for onisie
“BUY WHERE THE DEALERS BUY.~

TV Cabie Dsadrsmbbars

At Lazt @ New Amesingly Simple
GAS TURBINE

JET ENGINE

.II lid ﬂ‘lm m Pallowr

fl-h “ BT, WL, I-I (™
L n; '-'m".:n " dswalaps 20 H :_nl‘-ui-.l ErE|EEl toe

uti nauwin

-l :'ull:n. iathe wlln mibiling

aais, midget cars

r ol -ul eritical dimanrsions
1400 Mo COD

BANTA moNICA. GALIF, Boase
POPLULAR MECHANICS & MAY | 994
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SAVOY SCIENTIFIC

Now you k
do some
about

the weather

ur ULTIMETER* I1 Weather
Station helps you plan your
day, safeguard vour [amily and
property by alerting you to focal
comditions that often vary from distant forecasts,
Tells you to: Warn loved ones when wind ehill
threatens frosthite, secure outside belongings
against sudden gusts, protect plants against
weather extremes. Over 20 weather functions:

* Wind Speed

and Direction

OABlE LV,
CONVERTERS

WHY PAY A HIGH
MONTHLY RENTAL FEE?

All Jerrold, Oak. Hamlin, Zenith,
Sciantific Atlanta, Pioneer and sll

specialized cable equipment avall- (DR cable) o
able for shipment within 24 hours. FT“EW:E?E
For fast service MC/VISA or C.0.D. R
talephone orders accepted. 30 DH; ‘-.Ln.:ms-Hluhs'
Guarantee (Quantity Discounts) lows/times/
AM. to 5§ PM, C.5T. Manday

> aoy it dates » Metric/
ACTUAL kN 1%° ¥ 8%

through Friday.

Send self-addressed stamped en-
velope (60¢ posiage) lor FREE
ATALOG
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i English = Op-
i tional self-emptying rain gauge » 30-day money hack
E guarantee = One-year warranty

i HOME WEATHER STATION ......Only §179.00
i Add a Second Keyboard Tisplay Unit.. Onby 888,00

i NEW! Add our PC DATA LOGGER ... Only $68.00
| Diel. fn 1=, add B35 shippéng & fnsurance. K res. add 7 fax
|

L]

|

:

(]

1I

1

For Information ar to order with VISAMC:
TOLL-FREE 1-800-USA-FEET (872-T338)
FAX orders: 108-51T-0669
(Or send ehick, m.o. or eredit card no. and exp. date to:

PEET BROS. COMPANY 5014064 Woodland fid.

W, Allenhars 5 07711
0 Peet B l:-u_)

MIDWEST
[Q.ECT RONICS INC.

INFORMATION/ORDERS (800) 472-1110

Nola Decodsrs and Descrambheds mudl nol be
uSEd WwilhDu! Bulhaniibion I;|r youwr locai cabile

Gm‘ Brochure COur i5th Year

Revolutionary

TRIMMER ON WHEELS!

SO MUCH EASIER to use than hand-held
trimmers! Also MOWS everything from whole lawns
(even wet, without clogging!) to tough, waist-high grass
and weeds with incredible ease! Rocks, etc. do it no
harm because it has no steel blade to bend, break or
dull. Perfect for use with riding mowers for finish-up
B'Immmg and mowing... and for ALL trimming and
mowing around vacation homes, hunting camps, etc

“Your machine is all vou say ir is. 75% guicker than a hand-held

trimmer because of the extra power heavier cord that enables me
to wade right thru heavy grass and weeds. There iz no load 1o
swing back and forth riring vour drms and shoulders. It weed

wacking ‘duck soup’t ©
- Tom Lawrence, Somerville, NJ

So, WHY HASSLE with

hand-held trimmers or small-
wheels mowers? Please mail
coupon below TODAY for
FREEDETAILS about the
Revolutionary DR*

YES! Please rush complete FREE

| DETALLS of the Revolutionary DR®  Nama

|
| TRIMMER/MOWER including prices xg £
} and specifications of Manual and i
Elum'h:—ﬁurdng Models, and
| "Off-Season” Savings now in effect. To: COUNTRY HOME PRODUCTS®, Dept. 37405 l
LS. Oov Puchasers GSA Conmac s s507-oraa | Ferry Road, Box 89, Charloue, VT 03445 _
129



much as $30.00 an hour!

It's easy! It's fun! Get a FREE CAREER KIT
on becoming a professional locksmith
and home security expert! We train you
quickly, at home in your spare time. No
obligation, no salesman will visit.
CALL NOW, TOLL FREE

1-800-595-5505 Ext. 3899

CALL ANYTIME—24 howrs & day, 7 days 8 weak.

School of Locksmithing !
Dept. APBO44S '
925 Ok Street, Scranton, PA 18515

1
]
1
1
1
1
1
1
[}
1
1
1
1
1
1
1
1
1
L

Marme Age i
Adidress I
City i

I
State Zip :

I
Phone( ===l

To be raffiad off Father's Day, June 18th,
1834, al 10 p.m. by tha Statiord Voluntear
Fire Departmeant al the culmination of our
annual carmival:

In ealebration of our 25th camival at the
presani location—we are raMfiing off a “Silver
Beauty”. This iz an absolutely perect body-
oft restorad, Mo. 1 condition, 1863 Corvette
Split Window Coupe, 327/360 hp, “Fually,” 4
spead, numbars match, Sabring Silver with
dark blue interior, AM/FM radio wilth an
appraised value of $68,000. The car was
purchasad from Pro-Team Corvetie Sales of

MNapaleon, Ohio.

Winner's option—take the car or $25,000
cash. Winnar need notl ba prasant, but It
presant al drawing, the winner will recsive an
additional $2,000 cash. If not present, the
$2.000 will ba donated to Marcy Flight.

The winner ol las! yeaar's 19681 Corvalla
Roadster was Lynn Schroeder of Holgate,
Ohio—Tickat No. 206545,

Send $10.00 chack or monay order far aach
book of 15 tickelts—LU.5. Funds Onlyl Make
check payable 1o the Staflond Voluntser Fire
Departmant and nclede your nama, sddress
and phong number, and your tickets will be
ratumed 1o you balora the drawing.

Send to: Stafford Vol. Fire Eu.

WATER WELL
"DRILL KIT

Thousands of happy
gardeners and homeowners
have discovered the Hydra-

Drill secret. They drilled
their own wells and their
gardens prove it! You
can, to0. Call or write us
today and we'll send you
a big, free package of
information about
drilling your
own well
with the
Hydra-Drill,

Call Toll Free
1-800-333.7762

Also, ask about owr “How To...™

O Clip Coupen snd Mail Today!
' N _§ 5§ & B 5 5 N |
7515 Anderson Road
| Opalika, AL 35802

[ YES! Send o FREE INFORMATION PACKAGE. and tha
isstrated quics HOW TO DAILL YOUR OWN WA TER WELL

L":“:""" i o

Look io ihe Future

Cable Corwériar
__~ & Descrambler!

S

1-800-228-7404

NU-TEK
ELECTRONICS

150 Hatch Rdl Suite 1 C
Cisdar Pork, TX 7RSI

ks
B X o
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Chonl skl iy GF Sour Gpace fasie: el poa gas or
FROTE wA PRI QR O3 GO B0 egnes P AND
reai wier, 0 i yomad in a0 SAEmOon weh ey

ROPEABEN ENTERPRISES
RS BSH 1T, BESOTS, TREAS Tk )

MEGABUCKS IN YOUR MAIL BOX!

You can bacams & Mail Order Milionaine the lazy wiyl Al hame!
Would you like & crack a1 §1000 & day? An smaring new bum-key
Mall Oter Syster called THE INSTANT MAIL ORDER KIT
DFOMESa8 10 Qv you & dk-rabiil head sian ol home in yous spans
time e oasies! business on This planet. Interested? Send lor
FRAEE report o OPFPORTUNITY BOOK 0O, DEPT. PRl

PO BOX VR WALLNL, H 85r0

EQUIPMENT
Why Pay High Rental Fees?

Paplacamants §ll mogein. 80 dey ungon:
ditionsl meney back guarsaniss. Low Prices
Gnip wethin 2 houre STAE tor ires calieog
Ve MC COD L& our axperients work For

1-800-243-3987

BXYLIME SYSTEME INC.
el ] *

CABLE TV

Fully accredited with ower 150,000 %
l world-wide graduates. Founded in 1934,  “ews e l
Sand for Free Home-Study Course Catalog.
l Cievedand Institute of Elecironics, Dept. AZRD1, l
1776 East 17th 51, Cleveland, OH 44114-3578

rKITES

lmﬂmm -

| crocse from over 200 exciting kites. W
® Many unusual & innovative designs.

lm!mmfurmaubgmdaﬁ

| Into The Wind » (s00) s4+-03m

|/408-M Pearl St.. Boulder, CO 80302

ACCREDITED DEGREES
MINISTERIAL LICENSE
PROFESSIONAL DIPLOMAS
Psychic * Hypnosis = Counseling = & More!
Rush Name & Address To
PULLC. = BOX

PN = SACRAMENTO. CA 35827

= 5alo in hours

« Safe. covy 10 My

* Fully Assembled

& Mot & kin

Call far;

= Infoemanon

* [ealership
pponunitics

* Mearesr bocal
irairt

PARAPLANE INTERMNATIONAL CORP,
809 - 361 1234
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WATER BALLOON LAUNCHER
4 DONE or THREE-PERSON
Trrea
80 yard - §18.68
L 140 yard - 81408
Craar - £08
B b o b e e
C. X BLASTER CO., INC.

W18 Jaamica Dr., !th_ FL 30808 "“m""“?

WOOD HEAT

I

:I'#
GH!HD H‘-I-HIH MM BET4L

ENVIROLET.

Call 1-218-J28-8TBE or Wrile
Composting Toilet Systems

Advanced HIII:IHI & Low Water Models
The environmental, samitary, odar-free answer for cottages,
cabins, homes & industry, Gall for free information

SANCOR*

14{-30 Miings & Scarborough, Ontario, Camaga M15 373

1-800-387-5126

CAMNADA1-800-387-5245

GIANT
HEAVY DUTY

PORTABLE ARACE

6x8x8.......5206
1ﬂx313,.u._$219
16x8x48..... S267
20x10x8....5326
30x12x10..5458
A5x%12x12..8577

As a part of &n advertising 1est, Unired Pacitic will send
any of the above size Heavy Duly Instant Garages fo
snyone who reads and responds to this test before the
nend 30 days Each garage s construcied of extra
fough, 100% waterproaf, high density fabric and has
refniorced, doubbe-lockad stitchad hems, electronically
weided seams, supported by a4 reinforced haavy duly
rusiproot mefal frame and Ouick Lock™ Anchaors. for
exfra stability in the strongest winds. INSTANT HEAVY
DUTY PROTECTION; specifically designed for cars,
trucks, bodts, RV's, tractors, workshops, paint booths,
docks, pools, povernment znd indusirial contracts,
amparary sheltérs, vaalloways, mot tubs, extra heavy
miachinery or any equipment for industrial of private
use. Withstands hgh winds, sun, sap, rain and snow,
Perfect for hol or sub freezing weatner. Each portatie
garage is accompanied with a LIFETIME GUARANTEE
fhat i must perform 100% or it will ba replaced free.
LIMIT {3) any size per address. f your order is received
within the next 10 days you will receive FREE, a 62
ﬁ-|lﬂl American and meirlc lool chesi. Add 319
andling and craling for gach garage requesied. Prices
shown do not include shipping or applicable sales tax
Send approprate sum fogether wilh your name and
address to: Depl. G-435 18135 Leadwell 5t Van Huﬁs
CA 91406. Or for fasiest service from any part of the
country:

CALL FREE

T Days 8 Week, Fd Wours a Day

1-800-637-6013
AT cinn Seu

WivE vauw TAQF Wil WE
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CABLE TV

DESCRAMBLERS

WE’LL BEAT
ANY PRICE!

CALL TOLL-FREE
1-800-284-8432
« JERROLD » TOCOM » ZENITH +

* OAK * PIONEER « HAMLIN

» SCIENTIFIC ATLANTA «

24 HOUR SHIPMENTS!
QUANTITY DISCOUNTS!

30 DAY MONEY BACK GUARANTEE!
FREE CATALOG & INFORMATION

Mastercard » Americon Express » Visa « 00,
HAVE WAKE AKD MODEL NUMEER OF EGUIPVENT LSED I YOLR AREA
1 1-800-284-8432

¥
| For technical & cusiomer seroice: 305-749-3122 |
B iy el ey

CABLE WAR EHOUSE

N ———— ————————— -

10117 WEST OAKLARD PARR BLYT
NiD Fi

Searching for
New Products?
HONG KONG

HONG KONG ===,

*0iver 450 companies offering more than 8000
products. * Every company listed provides
descriptions (in English) and photographs of its
products;Company address, Tel. #, Fax ¥, and
Telex #. * Every product imaginsble including
many new and unigue products not yet available
in the North American market. * Buy below
wholesale directly from overseas manufaciurers
* 30 day Money back guuranice,

Thensanes of leu.ru
*FCALCULATORS * CLOCKS = CLOTHING ® GARMENTS
* ELECTRICAL AFPLIANUES * ELECTRONICS * ELICTRON
ERAMES = HANMOGRAD * HARDW ARE = IEWELRY
* EIMTCHENWARE * LIGHTERS * OPFTRCAL OOODS * PENS.
* PLASTICK * SPORTY GOODS * STATIONARY * STERE(S
* rm-mt-aﬁnunwm\'s M.mm+£n:

N ONLY $19.95

(plus 52,50 shipping)

I_Inhiumnlmﬂzlmtm e ™ = T ""]
1300 Maln 51., Box 1148, Springfleld, MA 01101

I Flessr sened me & copy of The 1994 Hong Komg Exporien I
Directory. Enclosed is o check'money arder for 51995 plus
12 50 shigming

2 B INTERNATIONAL
BUSINESS

* DIRECTORIES

I M

I Arkh

| City, State. Fip
MA onders plesse add 3% wales 1un

[ 5400 Shigping io Canade 5500 to st seher coumiries

‘Northern

L Where the Pros and Handymen Shop

EMHEMH Sprayer
Holds up ta cilicans, Basy
igver action pu-n" gives you

Pretsurd CharnDb!
tlaal ntemal vighies Sthong
polvester carmying straps

!“- s.“ sqgn #3633

" Trash Pump
H,u 34" snkdy 71
GPH with o 334 Iiff.
Mo-foot max, 19ial heod:
.':‘3-" fastion EH 1.=I-ﬂ-
Max 2 ket and outie!

#1096 i 5

Roll-About
Paint Pro® m

tl:! y 15 usa
Easy cleanup
Reconditoned
to parfaem

likly ruas
#158559

.-II" - .

- = -]
t\\;} oy
'- -|rrr

pocks! o -l ]

own lsathar

L DSt EnE i

' #18818

LEATHEMa

sale "4 2"
15-Gallen
Spot Sprayer
Far ATV of Iorwm
troctor. Shoots a
stream 20 feat high

F2681 i '149“

4000

Continuous
_Wait Generator
=4 DETIEH |

at 2

& HE Tecumsen engine, IS

16425

#ﬁ' 1500 P5I
J Pressure Washer
3.5 HF Briggs ond Bhatton
angine Pump dalivens 2.2
GPAA ot 1500 P51 High
pressure 25-food

§ NGl WOl

#15T158

includes Radio Fence
dahixe rangrmiter o up
1o 100 acres, ong recarves
wiih pal collar and battery,
500 feat of insuisbed
BourdRRY Wire, yard sign
50 boundary Trainng”

flage 115 Vot AC
37 sare *249%

Shipping nat inciuded

Sand or call for your FREE Discount Catalog.
' ORDER TOLL FREE

1-800-533-5545

Fax: 1-612-894-0083

Koy #3636
Mal
K [
|A|:Idrﬂﬁ'. — = == 1
1 - 1
1 City State Zip 1
] FIA3Ed ZEND TO:- NORTHERN, 1
Fo 1219, Bumsvia, MN 553370318

L---Hﬂ---hﬂ_----J
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BREAKTHROUGH (755
WALK-BEHIND

| 6DAY! |

CHIPPER/SHREDDER! 5

Introducing the TROY-BILT*® Chipper/Vac™...a

revolutionary self-propelled design that Is easler

to use than any ordinary Chipper/Shredder!

The TROY-BILT* Chipper/Nac ends raking &

bagging! This breakthrough yard dean-up

machine chips, shreds, reduces & bags
debris...automatically!

* Powerful Vacuum Shredder - 20"
wide vacuum draws debris into the
shredding chamber...as you walk! .=

* Auto-Feeding Chipper - Simply
drop branches into the chute: the
machine does the rest!

FREE CATALOG! CALL TOLL-FREE:

1-800-257-6464 5%

4338
Dept. AR3I38 Name
102nd Street and 9th Avenue

phcﬁr

. Rmurr'ﬁ _,1.'—..' dm"r 5 .u-r.':- !

= Revycles yord debris into vaiwable,
aitroctive andscope & gorden muich!

576

Troy, New York 12180 Address
O YES! Piease send me your FREE Cit
Chipper/Vac Catalog including details on all ¥
Maodels, Special Sale Prices.. PLUS your StateiZin

TROY-BILT® Easy Payment Plan

Alia Avallable in Canada E1 888 Cardes Wiy I

i
I
I
I
|
|
I
!
|
|
|
|
<

CABLE TV

DESCRAMBLERS
Best Prices in the U.S.A.!
Guaranteed to Work!

WE WILL BEAT ANY PRICE!

1984 CONVERSION VAN

JERROLD PANASONIC
SCIENTIFIC ATLANTA PIONEER

The Newest & the Latest

DMTE-A - all Jerrold Impulse &
Stlarcom series

SA3-DFA -all Scientific Atlantas
incl. B536, 8536+, B5B0,
Drop-field

- all Pioneer systems

ALSO
FTB3, SA3, TZPC145G

FAST SHIPMENTS
30 DAY MONEY BACK GUARANTEE
FREE CATALOG & INFORMATION

1-800-772-6244

M-F. 8.5 EST
U.5. Cable TV, Inc., Dept.: KPM054
4100 N. Poweerline Rd, Bidg, F-4 Pompano Beach FL 23073
NO FLORIDA SALES!

To be raflled off August 21, 1954 by the Aftica
Fire Dept. @ the culmination of our Annual Car
Show.

This 3 three foned Maroon and Silver Van is
esquipped with TV, V.C.P., Cruisa Cantral, Air
Conditioning, Power Locks/Windows, AN/FM
Cassatte Starao and Walnut trim.

Wan was purchased from Colton Autg, Inc.,
North Tonawanda, N.Y,

Delivery of van can be arranged should you
Wi
[ Winner has option of Van or $18,000.00 cash

The winner of last year's 1983 Comversion Van
was John Cavanaugh, Attica, M.Y.

PN-3A

Send $10.00 chack ar monay ofdar for aach
book of 15 fickets - L1.5. Funds only| Make your
chack payable o tha Attica Fire Dept. and include
your name, address and (alaphong number. and
your tickels will be returnad fo you balore the
drawing

Send to: Attica Fire Depl.
oo Bl HarloH
25 Jefferson 5t.
Attica, NL.Y. 14011

Homesur HELICOPTER

e il JNID-ERg SRR AR Srereyedt |

+ Carniat bRd painds » Biota il dapwbare
Fowerad Ty Go-Eart arginss o Licaans Yan

G-1 Canaiructian Prinks
L 2]

CABLE TV
DESCRAMBLERS
CONVERTERS
ACCESSORIES

: SAVE 555 DON'T RENT :

30 DAY MONEY BACK GUARANTEE
PANASONIC, OAK, JERROLD,
ZENITH, SCIENTIFIC ATLANTA

PLUS MORE!!! LOWEST PRICESIN
AA Electronies

CALL 1-(B00) 258-9512

BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER

max:;: ATV
P

'Am hibious &
2andd " Qe

| passenger
{ mude!s

No .Monuy Duwrr As low as §110 ma,

Call Toll-Free 1-800-255-2511

{Fram snywhere in the U.S. or Canada)
Recreatives Industries, Inc.
60 Depat Street, Buﬁaiu NY 14206

CABLE DIRECT
100 MOKEY BACK GUARANTEE! » 30 DAY FREE TRIAL!
Now you can tune-in to your
favorite cable TV programming
and SAVE 100's—EVEN $1000%
on premium

CABLE W EQUIPMENT

Comverters = Descrambla

MOD ERN ELECTRONICS

1-800-906-6664

2125 5. 156th CIRCLE « OMAMA, NE 68130

SANDBLASTERS

REMOVE RUST FAST

Leading manu

Incticrsr 23 yra

Prassure biast

% '8 Basy o

operaie & supas

fast. 8298 up

Enciosed cabi-

nats recycle abrasive contin
unily, E248up. Up 1o BR wade avad
abin b lasier way 1o cisan pans
FREE TiP Catalog. Call today,

1-800-321-9260. Fax 216-533-2876
TiP Sandblast Equipmant, Dept PM
7073 Rt &5, PO, Box 559, Canfiald, OH 42408

Dan't have unprofecied

@ DIVORCE!
% |

Gaf acwnsve aip  Seve 5355
Local mwyers 4 referaly, newainiier
MEN'S DEFENSE ASSOCTATION
I TES4 Lyons Forest Lake, MN 33023

* 5 1 bocks brings infhy <




ADVERTISEMENT

WORTH \\/K NG FOR

821 LITEMATE - THE ORIGINAL
VEHICLE-TO-TRAILER WIRING SYSTEM

The Litemats Advantage makes installation of wehi-
cle-to-trailer wiring weather-tight, plug in simple
and professional with no cutting of wires! All con-
nectors are Mads-in-the U.S. A, Free Brochurs

822 WOO0D BEAUTIFUL ™

From Minwax all new for 1994 —exciting, 36-page
magazine is filled with step-by-step home im-
provemsant projects, decorating ideas, and expart
tips and techniques designed to halp you bring the
beauty of wood into your own home. Free
Brochure

823 HOME GARAGE CAR

ETOPPING SYSTEM

The WALL EYE Block is the ultimate stopping Sys-
tam. WALL EYE protects you from crashing,
bumping or smashing into your equipment ar
walls. Simply drive onto the apron and stop at the
block. WALL EYE is made from 100% recycled ma-
terial. Free Brochure

824 OUTDOOR POWER

Homelite ® offers product information on over 100
outdoor power products, from walk mowers to
blowers, string trimmers, edgers, tillers, chain
saws, pumps, generators, préssure washers and
space heaters. Free Brochure

B25 KNIFE SHARPENER

Chet's Choice ® Diamond Hone & Knife Sharpen-
er Modal 110. Professional multistage electric
knife sharpener uses 100% diamond abrasive
sharpening system to create incredibly sharp, long
lasting triple-angle edge. Gentle resharpaning
helps presarve fine cutlery, Sharpens entire blade
edge. UL, listed. 2 year warranty. Free Brochure

B26 GLOCK ING.

Hailed by police and sport shooters alike, find out
why the remarkable Glock pistols are setting new
standards for handgun simplicity, rellability, cost
effectivensss, and safety. Send for tha Glock semi-
automatic, safe-action pistols and accessorias cat-
alog and also receive ''The Basic Rules of Firearm
Safety' booklet. Frae Booklst

[ —————— -

I Popular Mechanics 5/94
Box 1718, Sandusky, Ohio 44871-1718

827 THE COMPLETE GUIDE TO

ROOF WINDOWS AND SKYLIGHTS

Full-color guide features complate line of VELUX
Roof Windows, Skylights, Flashing Systems, Sun-
sereening Accessories and Controls. Includes de-
sign ideas for creating light-filled, spacious interi-
ors for both residential and commercial design.
Also showcases new 1993 products including the
new Flat Roof Curb, fuil-function Electric Venetian
Blind and racantly introduced new sizes for design
fiaxibility. Frea Brochure

828 DIAGNOSE AUTO ENGINE

PRAOBLEMS AT HOME

Get back hands-on knowledge of your car's elsc-
tronic engine with high quaitiy, aordable tools
from Sunpro. The Code Scannar safely plugs into
the car's computer to identify trouble codas. Sen-
sor Tester Plus troubleshoots faulty sensors and
tests ignition modules. Both have Eng./Span. usar
manuals. Free Brochure

829 ELIMINATE BATHROM MILDEW

From Willlam Zinsser & Co., Inc., leam how your
bathroom can remain mildew free for up to 5 years,
Perma-White is a unique, high performance, wa-
ter-basad paint designed to withstand humid con-
ditions and prevent blistering and peeling. Pro-
vides a decorative, washabhe and scrubbabie finish
in satin or semi-gloss. Free Booklet

830 KEEF YOUR HOME ENERGY EFFICIENT

If you're thinking about remodeling or adding a
room in your home, a free brochure called “'Need
More Space™ offers tips on insulating and helping
o keep your new living space energy efficiant.
From Certainteed Corporation. Free Brochure

831 INSTANT CONCRETE

Nomix ™ PostSet Instant Post Hole Concrete takes
the time and mess out of working with all-day set-
ting concrete. This quick-setting concrete needs
no mixing and no tools, Brochure explains all. Free
Brochure

B32 STARTING YOUR ENGINE

Slick 50 Engine Formula, from Slick 50 Product
Corporation, protects car and light truck engines
apainst wear at start-up. A single application treats
metal surfaces of moving engine parts directly with

super-stippary FTFE. Independent lab tasts hawe
shown that Slick 50 reduces angine wear by up to
50 percent for 50,000 miles. Free Brochure

833 INFORMATION FOR THE DIVORCED
DIVORCE: Attorney and local group referrals, liter-
ature on finances, law citations, top writers, com-
man sense on all gender issues. Membership in-
formation and sampla newsletter from national
organization. $3.00

834 SCIENCE RESOURCE CATALODG

Edmund Scientific's 128 page catalog contains
over 5,000 products for the budding scientist, stu-
dent and educator - featuring microscopes, tele-
scopes, weather instrumants, fiber optics, solar
equipment, magnifiars, high-tech science tays,
pius many items designed for science fair projects.
Free Catalog

835 DO-IT-YOURSELF KITS

Choose from a large selection of grandfather, wall
and mantel clocks, as well as elegantty styled ac-
cent furniture pieces. Kits are made of solld ¥«
hardwood, primarily chemry, oak, and black wal-
nut. Buy direct from the factary and save. Send for
color catalog. Emperor Clock Company. $1.00

836 FREE STUFF FROM UNCLE SAM

Get your copy of this valuable book. Every year our
government hands out billions of dollars worth of
free stuff, ioans, subsidies, scholarships, grants,
ete. This 64 page book tells you exactly whers fo
write or call to get your share. It also tells you
where to buy government surplus items (such as
cars, boats, cameras, etc.) for 'peanuts.” $3.00

837 HOMEBUILT HELICOPTER CATALOG

Take off from your backyard to open-sky adven-
ture! Exciting, unique catalog from Vortech is filled
with photos, specs, prices, and fascinating infor-
mation on homebuilt helicopter and gyracopter
kits, parts, construction plans, videos, atc, The ro-
tocraft shown are easy to build and affordable!
Completa Catalog $10.00

g s ae s G

This Goupan Expires July 31, 1984

|
| I
| |

0 s [ 826 1 831 [ 836 $3.00 ;

| 0 822 0 827 7 832 O 837510.00 Total money for priced items $ I
| [ 823 O] 828 ] 833 $3.00 Service Charge § 1.50 I
| O 824 O 829 O 834 |
j [ 828 O 830 [J 835 $1.00 Total money enclosed $ |
| Total itams requested I
: Name {Flease Prim) :
I agdress |
| |
I Town State Zip Code l
] {Pisase send chack or money crder made ud 1o POPULAR MECHANICS. Ko stamps, please) |
| Note: Popular Mechanics requests for the above information and forwards these inquiries to the organization making the offer. Each company |
Lmlllllmllnﬂll directly. Your order will be on its way to you within 90 days. J
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CLASSIFIED

ERTIS

ENTS

Dorothy Nolan, Classified Manager

Rates: £11.65 per word. 10 word minimum.

Bold Face Type—$1.00 exira per word. (First word automatically set in Bold Face Type). Gray Background—Additional $54.00 par
advertisement. Centered Headlines (5 words or less}—$60.00 per line. Our JULY issue closes on MAY 5TH. (On sale date is JUNE 15TH).
All advertising is payable in advance by check, money order or credit card. Advertisers wishing to charge their MasterCard, Amarican
Express or Visa accounts, please be sure to include number and expiration date. Send order and remittance payable to: Popular Mechanics,
Classified Advertising, 224 West 57th Street, New York, NY 10018, Be sure to indicate classification under which advertisemant is to

appear.

Advertisers using a P.0. Box number must fumish complete name and street address for our records. To avoid delay in the publication
of your advertisement, please send samples and descriptive materials with your request If your advertisement does not state clearly what
is being offered. For additionsl advertising information call 1-212-648-3167 or FAX: 1-212-586-5562.

WE HAVE OVER 150 CLASSIFICATIONS.

YOU CAN CALLFAX'WRITE US FOR OUR ORDERFORM OR MEDIA KIT.

PUBLISHER 'S MART
BOOKS & PUBLICATIONS
I“

SECURITY - Save 5535 Dn Locks, Doors, Windaws,
guarantssd. For information . . . Dumn Loring
MFU Beom 143, Dumme.zﬁwT-mﬂ

“J0B BEARCH GUIDE" Excallent Step by Step info, Band
$14.85 Ashies Ent, 208 2723 37th Ave M.E. Calgary, AB T1Y
5A8, Canada

INFIMITE Compuler Mamaory Possible (Mo Joke) $1500
For Detalis. Tau Catl Publishing, 167 Mik 5t., Box #413,
Bosion, MA 21004315

STAATIMNG YOUR DWHN BUSINESS! This Stan-Up Gulde
Reveals How. Step-By-Siepl Acguiring Capal, Plannang
Parmits, Taxss Régulatons, & 50 Much Mare. Fres Detads
Empire; P.O. Box 44306-PM3. Glaveland, OH 44744

“AMARCHIST COOMBOOK" Availabla agein! 525, dediv-
amd. Barricada Books, Bow 1401-X, Secaucus. M 07008

BLACKJACK. Make 5100 - §1.000. 30 - day moneyback
guarames. $40.95, Jv), Box 385, Hackartsiown, M) 07840

FREE Eleciropiating Catmlog. Books, Kita, Chemicals.
Univarsity Pubng, Box 1077, Provo, UT 24803

BEST KEPT Small Engine Trace SECRETS. Free informa-
tion. SECRETE, 46154ind Awanue, Wataskmwin, Albaria
TaA-083

AMATING Simpla, Legal. INCREASE HORSEPOWER,
Mipapa, 18385-94 Models For Arpund §100.00. DO IT YOUR-
SELF nstructions §10- HT.C., P.O. Box J006, Sarasota, FL
A2

MAKE WOODEM TOYS! Whirligigs! Door Harpal Dok
houses! Banks! Music Boxes! Dosens of lun Wooden Toys
from our &Sy 1o LSS plans, parts and ki Al Skl Levels)
Catalog §1.00. Cherry Tree Toys, Box 368-310, Belmont, OH
4I71B. Phone Free. [B00) B48-4383 Ext. 310

CATALOG Dirsctary to 12000 Mail-Order Catalogs Every
Spacialty imagined, from Alrershfis to Zinc and morel Dis-
counted. Delails 52 REFUNMDABLE. To: Special Editions,
XS Crest, Union City, GA 34587

mm‘r Mmmﬂyhmlmu Valusble

Buy/Sell Used h

Eingﬁnmpmr ﬂml F‘H.'L F'EI 50:22131' Hlnnnpulh.

tion Crisis, Hell, Juﬁn-mu'l Cay, Restitution. Bitle
Standara{PM). P.O. Box 67, Chesier Springs, PA 19425

SELL your CAR TRUCK or VAN for MORE MOMEY 572.55
to: Bowen Books, PO, Box 590, Lumberion, NC 28358

BUPER-NINT/GENESIS . . . “Ovionial Secrets” - Yes, game
recording machinas exist| Incredibly, anyons worldwide can
acguine them, Many gamen in Asia spend under 51,00 lor
Ary gamal] Highly informative reading. §1500, Del World

Publications, 2390 Crenshaw Bivd., Dept, TOT-PM, Tomanca,
CA B0500

UNDERGROUND Sousmebook OF Forbidden Daevices | Knowl-
odga. Write: #365-X5, Penfinld, NY 145060068

“AMATIMG HYPHOSIE CASSETTES Catalog $200
REGEMISIS, P.O. Box 341PM, Millersvilla, MC 21108

“BMALL EMGIME PAATS" catalog §71 Smatn's. 510W
Spring., Wealtharfond, TX TE08E

EZ ETEER Fix hard steaning when cold. Simpls o install
kit restores normal stearing effort. §36.50 phes $5.00 Ship-
ping. Winie or call: ViKing Distributing, 8443 Woodviile Dr.,
Duayton, OH 45414 (513) L45-0041

Conp., P.0. Box 440055, Aurora, G0 040055, Send
Fos Brochure, Gas Savangs Chan And Insiruciions To Do
This Wiih Simple Bwiich.

"-‘r;!r.nﬁr DEALERSHIP RIP-OFFS7 The Bes! Trouble-
shooter 15 Your Cars Compuber. Easy. Quick. Inaxpansive

Mo Special Tools Or Expananca thulrld Complete Man-
ual. Bay Biale Publishing, S08-481-5280

ANTITHEFT ALARM STICKERS. Free Sample. 51 S&H
refundable. Sapphira, 315 Whirlpool, Suite 118E, Niagara
Falls, MY 14305

INTERESTED
B CLASSIFIED ADVERTISING?

READ POPULAR MECHAMICS Lstesi Ecition of “TIPS DN
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER-
TIBMNG™, This Informatie 24-Page Bookiot Will Show You
The Do's And Donta of Classified Advertising And Mow You
Cary Maks it Work For You. So Order Today. Dby $1.00 Plus
o'l Receive A $2.00 Cowpon Refundabis Wik Your First
Order. Sond To: POPULAR MECHAMICE CLASSIFIED, Depi
S0, 250 W, 55th Streed, New York, NY 10018

FRIGHTEMIMG, Describes Our Computer inweshigation
Senvice & Undergrownd Manuals. Frea Catalog. INFON,, 580
Grapevine Hwy,, Hurst, TX TBOS4

HOW TO BUY SURPLLE From The Go Cars,

5225 DALY “CHROME PLATING™ Auto Parts, Motoroy-
cles, inoxpansive, sasy. (Froa) information. Chnome Finish,
Bax 2785 Waldar!, Marylsnd 20604

Jawealry, Aesl Estate, §7.95. AM Publishing, 7130 Highway
A5, Siuite 160, Riverdala, GA 30374

BUILD YOUR DWH HOME
EXPERT Siep By Step Approach. Send 528, For Our Book
That Will Save You Thousands. Millennium Marketing. 1350
Powall Unit 30, Ayimar, P.O. Canada. JSH BWS

GOVERNMENT SEMED Vehiches from $100. Fords, Mar-
oodes Corvettes. Chevys. Surplus. Buyers Gulde (1) BO5-
DE2-A000 Ext S-20024.

VAPOR CARBURETOR TRIPLES MPG. Free inlarmation.
H&A, RZEJSP Bowling Green, MO G3334-3350

A MUST BOOK!! "GRAMODDAD'E TECHMIQUES FOR
SAFER, SMOOTHER DRIVIMG™: Send 3858 To: TORK
Pubdishers, P.O. Box 23213, Littie Rock, AR T2221

GET THAT DREAM JOB TaxtWorkbook inchudes: Ward-
roba, Speech. The Intarview, Sample Tests. Shortcuts 1o
improve your score. §17.95 + 53.50 plh. Caresr Waorkshop,
21 Naison. Dapl 33, Badiord, TX 76022

DALG AAID SECTURES: Buy Dirt Cheap! Cars, Trucks,
Boats, Compuiters. Saizures, Box 51488-AT, Oniario, GA
S1TE

HEW DEVICE incraases fual , reduces emissions,
guarantesd, Free infio. P.O, Box 216, Deammanyile, AL 38257
{205) 237-5352.

GUIDE TO SMART GIVING. Maks Sure Your Charity
Dodlars Raach The Meedy. $5.05. DB Creatve, Box 267,
Gresham, W1 54128

TAKE THE PAIN DUT OF MATH. Best Sali-Taugh! Math
Temi On The Market £3500 Includes P & H. Wyn-Jat
Entarprises, 80 Canadice St Shortsvilla, NY 14548
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CARLISLE All-Trisck Matonals Jume 24-28, Cariale, P&
Fairgrounds Showfield For All Makes And Models, Two
Typea Of Compatition. AR-Truck Fleamarket, Truck Corral
And Manutecturing Area. Monster Trucks Perlarming Daily.
THT- 243-TR58

SAVE 85% on Fuel. Send SASE LECI, P.O. Drawer
3549, Blaina, Waah G8231

MAKE BIGGER BUCKS, sefling of trading your aulg
Elmpl_r;}ﬁnlml. £10. Auto, P.0. Box TRODSE, Wichita,
K5 67278

AMATING PATENTS AND PLAMS For Tesla Turbina,
200MPG Carburetor, Many Othess. Brochure $5.00. Relund-
ablo With Ordar, SupsrTec, 2615 N 4th #5615, Cosur o' Alsns,
0 BEA4

MFORMATION On Auto Electronss Progucts, Tires, Gas
Miloage And Much More. Datails MT Marketing, P.0. Box
T34, Great Falls, MT 53408

HOW, YOU NEVER EVER HAVE TO REMOVE GAS CAP
FOR FUELING YOUR CAR. Just prick UNLEADED GAS
Mozzia Throwgh HIETECH GAS CAP lor FAST And MESS
FREE Fusling. Feplaces Raguler Gas Cap. Mo instaliation
Fsquired. Lilstime Gusranies. §159.95 And Your CanTruck
Make And Model To Symca, 40 Scuth Avenus, Fevene, MA
2151

ELECTRIC VEHICLES

ELECTRIC 3 WHEELED SCOOTER compars scoobers
costing §1,000's. 300 Capacity. portable. information $5.00,
Plans §£20.00. PS5, 4307 Bryant 125 Oklahoma City, QK
THIE

PUBLICATIONS, INMSTRUCTIONS, VIDEOS. KAYLORKIT,
POB1S50PM, BOULDER CREEK, CALIFORMNLA 95008-1550

ELECTRICKAR 50 MPH Hytwi Plana $17. info §3. Robert
Bucy, Box 28734, Dallas, Texas 75528

ALTERNATOR & STARTER REPAIR VIDEDS! §15.99 +
500 SAH RADsales, 7218 Ksichel, Comstock Park, M|
45303218535

{Cantinuad on next page|)



ALITO SUPPLEES & EQLEPMENT
Continued from

ALTERMATOR Genarsior Rebullding Book Details: HY
Technologies. 7505 Barkenting, Las Vegas, NV BEri28

12 VOLT PORTABLE AIR SUPPLY. Greal For Light Duty
Alr Toots hwiy From Home. Delalled Plans £2.00. Hones!
EMort, P.O. Box 2368, Ann Arbor, Mich, 48108

FREE! AUTOMOTIVE ENGINEER'S SECRETS THAT DOU-
BLE ENGINE LIFE AND GASOLINE SAVINGS. ALMOUIST,
MILFORD, PEMNSYLVANLA 18337

TRUCKS, PARTS & SUPPLIEES

DUMF KITS AND COMPOMENTS. Corvert Your Pick-ap
Flatbed Into A Dump Truck. Mo Welding Required. Rada
Equipmani, P.0. Box 555 Henrietta, Texas TE385, (817) 538-
SB01

BUY FACTORY DIRECT TO SBAVE DOLLARS!| Fold-A-
Way Ramp (5189 dalvered) aliménates back breaking jobs
loading hasvy equipmant up 1o 1,500 Ibs. into your pick-up.
Portabile 8 foot remps quickly fold out and attech to the truck
bad 10 load motorcycles, garden tractons, ATV's lawn mow-
s @nd much more] Hi-Lift Jack Co., Depl PM. P.O. Box 228,
Bloomiield, Indiana 47424, (B00) 233-2051

BICYCLES, SUPPLIES

CHROKDS HAMMER-ELECTRIC POWER ASSIST. Makes
cyeling wphill fun. Triphes your power. FREE Color Brochure
Call 1-800-354-8804 ¥4 fow.

MOTORCYCLES, MOTORSCOOTERS &
GO-MARTS

GO-MARTS Al pour'll naed to know. 200 pages, §10, KM,
Box 101, Whaaton, IL 80168

GO KARTS, Minibikes & ATV's. Assembled, Kits, Pars,
Engines. Discount Prices, Large Salaction. & Page Catalog
$3.00, 218-257-55808 Kart World, Dept. C., 1488 Montor Ava,
Prinagvilla, Ohin 44077

LOVE ATV'S & DIRTEENES? Your hobby can become &
succassiul ATV Resale Business! Proven money making
outling, offers no minimum imesimantiantry level format,
Virtually unexplored market! $8.95 1o JAT Press. P.O. Bowx
1136, Chardon, OH 44024

FREE WNFORMATION - Bl Lowman 305M FAiverbay,
Tampa, FL 33610, 8136215298

AVIATION, HANG GLIDING

PISTON Powared Roclke! Belt, Plans 52485 Tecknico,
Bax 28112, Gladstons, MO BA188-0112,

1844 GA Color prints “PE1 BLACKWIDOW SMARES
AXIS FLY" 1114 matted, rere. $14.00 Asrolmage, 14415
SE. Mill Plain 1058-110, Vancouver, WA RS54

HOMEBUILT AIRCRAFT — ILLUSTRATED SOURCE-
BOOK: 200 pages, Kits and Pians lor Every Type Alrcral plus
-mmmmmums:zmmﬂmm

1o: AERDCRAFTER, 540 Adams #G(5) Benicia, CA B510.
WTFMNWHPSTME

ARBOATS, Hovercraft, Airdrives, Propallers, Hulls, En-
gines Plans. Accessories, Cataiog $5.00. Arowprop, Box
106, Mogker, 0% T4I55

UNIOUE DIAGRAMS 1oF AMATING HEW 3 DIMENSIONAL
controliable ToyGame. Initial protolype test r.o-nu-_.- NASA
autronauts, Minlstus ap hip fhys
umbilicial controls over smulated lunar l.urlu E-JI;-
congtructed from madily svailable materials. Send $12.00
U5, No .00 s to: Lunaco Designs. P.0. Box T1, Okoboks,
Alberta, Can, TOL 1TO

HOVERCGRAFT plans, 3 to 180hp. Information, $8 {refund-
able). Seviec, Bou B48, Monros, WA GA2T2

INFORMATION About Deaterships. Mits, VW Plans,
E11.00 Neotenc, Box 2438, Melbouma, Australla, 3001

SHATEBOARD Hovercraft Plans Video §24.95. Tecknico,
Box 28112, Gladstona, MO 84188-0112

POLICE-FIRE SCANNERS. CB's. MARINE IWAY. AN-
TENMAS, HPR, BOX 18224PM, DENVER, CO 80218

CB MODIFICATIONS! Frequancios, sliden, Fil, -T-rphll-

{CABLE TV} De-scrambling Turn-on Chipsl (Video). Easy
To install in Your Corverter! NEW, No Soldening injector
Kits in Stock Now All Major Brands. Money Bach Guarantes
Call The Professionaks (1-800-800-8532). TAZ Electronics.

#rs, books, kits, repairs, h ul- L]
Catalog $3. CBCL, Box 31500M, Phoanix, AZ 85046

BECOME An Armpieur Radio Operador - HAM. information
How 53, DAS imtemational, P.O. Box 73560, Matairie, LA
TO033-3560.

SURVEILLANCE'COUNTERSPY, PROTECTION! Guar-
anteed Lowest Prices! Catalog's $5.00. Protecior. Bax
S20294-M, Salt Laka City, UT B4152 (801] 487-3823.

BUGGED? PHOMETAPPED? Frea Calalog Countar-Sur-
vaillance Equipmeant tells you Fast! 1-800-T32-5000

SURVEILLANCE - COUNTERSURVEILLANCE - WE
HAVE EVERYTHING! Catalogs $5.00. PEF, Box S30024-M
Moreroas, G 30083

ULTRACOVERT PINHOLE MICROVIDEOCAM! 10 Mily
Video Tranamilters, More| " Alordabie Microvideo™ Catalog.
$2.00, SUPERCIRCINTS, 13552 Research Blvd. #8-2, Austin,
TX 78750

FREE CATALOG-ON-DISK, 180 Compatible ShareWar
ASP Approved Vendor. Buster Software 1-800-598-7238

SATELLITE - TV

CABLE TV DESCRAMBLERS, CONVERTERS, COMBOS.
Call Mow We'll Baat The Competition. Universal Sales 1-800-
B4T-23T

DESCRAMELE CABLE With Radio Shack AL.F. Modulsior
Add Simple Circuit Instrictions $8.00. TELCOM, P.O.B.
BIS, Brusly, LA 70718

CABLE TV CONVERTERS! Jarrald, Oak. Zanith, Scientific
Atlenta, Pionesr... Exceflant Prices| Personabée Sarvice! 30
Day Mongy Back Guaraniss! INNOVATIVE ELECTRONICS
ING, BO0-493-5474. Ask for John or Bill,

CABLE TV CONVEATERS & DESCRAMBLERS, Whoda-
sales waicoma! Call ioday for free catalog!| PERFORMANCE
ELECTROMICS INC., 1-800-815-1512, 233 North 48th Suite
MBE, Lincaln, NE 65504-3812

CAMPING EQLEIPMENT & TENTS

e T I e e e
TENTERS: Hate Rain? How To Sleep DAY! §7. Lee Pyron,
13 Wikise, Saginaw, M| 48803

CAMPERS & TRALERS—NKITS, PLANS

172 TRAILER PLANS Molorcyele, Utility Car, Construc-
tion—Strong, Streamlined, Essily Bulll. Catalog $4.00. (Re-
fundatés). Tag-Along. Box 15107, Salem, OR 87309

BUILD YOUR OWN CAMPER - Trawal Trailer - Filth
‘Whaslar - Motorhoma - Pickup Cover. Plans - Patterns - Kils -
Catalog §1. Glen-l. 9152 Rosacrans, Box 1804V,
Balitiowsr, CA GOT0E

FREE Catalog - Lowes! prices world wide, SKYWISION,
1022 Frontier, Fergus Falls, MN 58537, 1-800-334-6455.

SUPER LOW PRICES. FREE LU.S-INTERMATIOMAL
CATALOG, SATMAN 800-4T72-8528,

FREE DETAILSI Saisliite systems, upgraces. program-
ming. ORBITEK, Box 284-M5, Bohamia, New York 11716
0264, 1-BO0-B80-4T28. 1-518-580-1202,

GET Sound For Vedsocipher 1, §18.85. Nassirian, Box 382
Rioknda, CA B56T3.

CABLE TV EQUEIPMENT

TV CABLESATELLITE ("GRAY" MARKET) DE-
SCRAMBLER EXPOSE. 180 pp., dlustrated. with vendor lists
for chips, pans. Law, couniermeasures, mech mone! 52378
+ %3 a'h. ChackMO 1o indax, 3368 Governar Dr., Ste 275-M,
San Owego, CA 82122 Credil cards only B00-546-6T06. Free
catalog of “insider” books on scanners. celiular, cedil
eavesdropping much mona,

CABLE DESCRAMBLERS! Busld your own Descrambles
for LESS than $12.00 in SEVEM EASY STEPS! RADD

Iinbprmation - Factory,
17506, For C.O0's 1-T13-022-3512 l'l'l'p"rll'l'llr

SAVE MONEY-Do i Yoursel! CABLE TWAntenna House
Wiring-EXTRA OUTLETE. Wire Ona VCR Or Descrambiar
To Al TV s-Plans £19.95 lo: ANSAT, 5680 Orchard Lake Rd,
#7318, West Bloomfield, Michigan £8322

- REVOLUTIOMARY Technology: Universal Box Works On
mmm
PREVENT DESCRAMBLER DAMAGE DON'T BITE THE

BULLET! Smooper Stopper Data Blocker $34.95 Video
Connections 1-800-325-8426

“BULLET™ BUSTER. Electronically shisld your cable box
§10.85 + 83 B&H, Eleciroman, (504) 482-3017.

CABLE Tast Chips. Puts cabla box into full senace mode!
£20.95 1o $50.95. T-800-452-T000, (310} G02-0841

CABLE TV DESCRAMBLERS MOBODY BEATS OUR
PRICE! Quaniity Discounts 24 Hour Shipping - All Brands
Call V.C1 1-800-67T-0321

“CABLE T.V. CONVERTERS™ Jarroki®, Zaniin, Pionaar,
Ouk, Scientific Atlants, And Many More, 12 Years Expari-
ence gives Us The ADVANTAGE. VESA/MC, AMEX. COD
Advaniage Elsctronics, Inc.  1-B00-852-30M8, 1125
Riverwood Dr., Burngvilke, MN 55337

CABLE TV CONVERTERS/DESCRAMBLERS. 7 yaur
warrantias an Jerrold, Zsnith, Tocom, Sclenidic Allanie We
service most convarters. Monay back guaranies. NATIOMAL
CABLE SERVICES (210) B35-4128

CABLE CONVEATERS, ACCESSORIES BELOW
WHOLESALE! Immediate delivery from glar siock! COOD
ordars only. 1-800-985-1748

CHE, RADIO & HAM EQUIPMENT

SECRET SCANNER FREQUENCIES! FEDERAL AGEN-
CIES, SURVEILLANCE, POLICE, MORE| FREE CATALOG!
CRE, BOX 58, COMMACK, NY 11725

CABLE TV CONYERTERS, DESCRAMBLERS. Scianiific
Atlgnta, Fanith, Jerrold, Plonses, Oak, Feplacerment For
Most Models. Quality. Price & Service. VisaMC - dealer
inguiries wvited. EAGLE Electronica, Inc,, 1-800-258-1187,
1307 Railhead Bivd., Naplea, FL 33863

TRAILER PARTS and Kits Wholesale Catalog with Hun-
drods of Products. §4.00 Refundable. Riggs, 2024 AL 54 20,
Seneca Falls, NY 13185

HNEED HELP Figuring the Cost of your Advortisernent 77

Hulh!ﬂhﬂﬂ“u;lﬂmm
-'Imaunim-ﬁh-m ¥

mmmﬂlﬁ.l

BOAT KITS - PLANS - PATTERANS - AMERICA'S LARG-
EST SELECTION - 670" - Powerioals - Sailboats - Trima-
rieng - Dinghies - Housaboats - Hydroplanes - Tunnethulls -
Duckboats - CanocesSirippens - Ka - Dores - DISCOVER
nodryrol spoxy boattusiding - H ILLUSTRATED CATA-
LOG §3.00 (Airmail $500), Book ~Amateur Boatbuiding”,
£5.00 Froa Epoxy'FibarglassSupplies Catalog -
CLARKCRAFT, 1646 Aqualana, Tonawanda, NY 14150

BOAT PLANS - PATTERNS - KITS - Unsurpassead selec-
tiesh - T*/55" - Gt - Kayaks - Hydroplanes - Fowingboats -
Duckboals - Dories - Powerboats - Saifboats - Houseboats.
Quick'simple Stibchenglue. Tremendous savings! 1
DESIGN BOOK - $4.00. Includes Free “Boatbuilding Sup-
plies” catalog “Epomy Manual® 32 GLEN-L, 152
Rosacrans, Box 1B0LPME, Ballliowar, CA S0708. 3103)-
6258,

MERCURY - FORCE - EVINRUDE — HEW 1992 Bargaina

Al Sizes | . .ﬂmr:lndllnn. - Boott MoCulloch parts . . .
Elsctra Marine, 610 Mermck Rosd, Lynmbrook, New York
11563, INFLATABLES.

HEW ON SHORE AMCHOR Will Hold Your Boat On Shore.
Ho More Loose Lings. Eagy To Lise, FREE BROCHURE, DA J
Anchor, Dept PM, 558 Pinewsll Drive, Clncinnati, Ohbo
45285

ALUMINUM Bont Lifts . .. Bargain Prices. 500 15s-8000 lbs
capacity, 2 year Warranty, Kalis Marine, T168-427-2141

SWIMMING POOL, 5PA &
POND EQLEPMENT
SWIMMING POOLS, sawe 5888's, informaiion on: do-it-
yoursall installation manual andior how bo subcontract
work, buying equipment lachony direct Detasls 55. Feesta
Poois, Dept. MAPM, P.O. Box 232, Ooliewsh. TN 37383,

BOOMERANGS . .. H-TECH DESIGNS! Incredible He-
burnes. Amaring Fun. FREE CATALOG. Boomeranghdan,
1808-1 N. Ird, Monros, LA 712014222

ENGINES. MOTORS
EMGINES - Bnggs, Kohler, Dthers - HUGE DISCOUNTS!
Catalog §2. Engine Mart, 2642 Newlound, Marritl istand, FL
292

SMALL ENGINES snd PARTS “GALORE™, Fantaslic Say-
ings. Briggs, Tecumsan. Kohlar, Othars. [llustrabed Catalog
$500 [Retundsble). Askland Small Enginas, Box 185PM,
Ashland, MO B5010.

PAINT Brush Cieaning Sysiem - U-Build Plans ingtruc-
fliona 300, L'SASE. EMM. Box 2564, Hazleton, FA 18301
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TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
WMEMMLWLMH
Box B85, Bristol, Wisconain 53104

MADHINERY, TOOLS & SUPPLEES

OME INCH BELT SAMDER. Bulld yours for under §15.00.
No special tools required. Send §7.00 to. Crafty Creations,
Box 222, Burlington, KS BER3D.

HOUSE PLANS for low cost homes. Catalog $3.50. EHP,
1223 Lawrenca Avenue, Eddystone, PA 19022

BAVE THOUSANDS Planning Your Dream-homa Or Buy-
ing A Lot? Be Your Own Gengral Contracior O Agent. Fres
Details. Gearge The Builder, 1254-A Siale Avenus #529
Marysvilla, WA BEZTD

CLOCK WORKS, beading supplies, rockhound supplies,
balt buckiss, cul sones. Whaolssals catalog $1.00 Elxite,
Bax 728, Wheatiand. ‘Wyaming 82201

CHICAGO 1542 Street Car Scene Color Lithogragh 23« 28
$19.55. Edward Mix, 13529 Edmbrock, L Mirada, CA S0638

NOVELTIEES

ROOFING

LATHES, Milling Machines, Supplees, Matals, Tools. Cata-
bog §1.00, Blue Ridge, Box 538V, Hurricane W 25826 800
BT2-5500.

FOLDING LEG BRACKETS, DROF DOWMN SHELF
BRACKES, Simpla, Sturdy, Foolproof. Call Ardor Mig. 1-800-
BS2-1708. Leave message for frae miiler

FOUNDRY SETS Supples, Brochurs $1.00. Pyramid
Products, B5357 American Canal Rd., Niland, CA 8&357.
(619} 3544265,

& METAL Cutting Latha §125.40. Taig, 12418 Nightingala,
Chandior, AZ 85249

TEST, Calibraia Torque Wrenches. Plans and information
$4.00. Praturn, Box 1001, Laramie, WY 82070
LUMBERJACK chain saw sawmills - power-feed, Bro-

churm $2.00, Brown Enginsaring. Box 40, West Point, CA
]

SOLAR COLLECTORS YOU CONSTRUCT. Send Siamp.
10808-8PM Hayvenhurst, Granada Hills, CA 91344

HEW! BUILD AMAZING LIQUID PISTOM ENGIME from
pipa fitlings. Easy plans, Fres information. ABCO), Box 306~
M5, Seminary, MS 38470

FREE EMERGY! Fuel-leas moloms and generators, HEA,
ZREPM, Bowling Green, MO S3334-5350

SOLAR EMERGY Basics To Building Collectors. Save
$100's & Houwrs O Research, $5.95. Allemate Energiea, P.O.
Box 339, Falrview, Utah 84820

HEATING, FLEL SAVERS

EAGLE WoodGas, Wood'Odl Combination Fumaces. UL
Listed. Factory Direct SAVE $35 (BOO) 258-0060

PLANS, BLLEPRINTS, PROJECTS

ELECTOMIC MOLE DETECTOR. 100°% EMective. Simpls
Construction Plans 85 Lewis, 238 Cherry Court, South
Haven, M| 42090

PLANS For Uinigue Sieel Barrsl BBO Grills 30Gal. or
550al. $10.00 Ea & $1.00 S Willla Grills. 165 Monwew,
Patsburgh, PA 15214

PLANS, DOG HOUSES, CAT COMDOS 5. Descriptions
$1, SASE (efundabls) Cleverplans, PO Bex 3233
Cuyshoga Falls, OH 44221

SPITBALL Gun Shoots Wet Cotton Balls. Plans 55.00
Design Service, P.O. Box 247, York New Salem,

PA 1TIT

STOPPING OLD AND NEW ROOF PROBLEMS SINCE
16T FIBERGLASS REINFORCED LIOWND ACRYLICS
WATERPROOFS ANY SURFACE, METAL, ASPHALT,
NEW SHEATHING, GEODDMES. POLAR BERL 1-800-343-
THEL

BOOMERAMGS Competiton Cuality and Performance
Guarantesd. $12.00 Plus §2.50 Shipping. Dersk Cox, 4970
Joal Jessup Road, Sasgrove, North Carolina 27341

MAGK TRICKS, JOKES,
VENTRLOOLESM

AT POPULAR MECHAMICS WE LIKE TO MAKE T EASY
FOR YOU, YOU CAN CALL OFf FAX IN YOUR ADVERTISE-
MENT AT AMY TIME. ALL WE MEED IS A CREINT CARD TO
CHARGE IT TO. ASK FOR DOROTHY NOLAMN. (212) 648
S167. FAX {212) 586-5582.

WATERPROOF YOUR OWN ROOF
DO It Yourssll For Less Essy To Apply. Versatile And
Fabric Aeinforced Liguid Plastic Waterprooling Meteriad
Ditt. Colors. it 52888 + Shipping. Covers Apprax. 30 Sgu.
Fi, MCVISA, Order Today: |-800-374-TTHE.

INDOOR FOUNTAIN BUILDING BOOK $4.95 DUTDOOR
FOUNTAIN BUILDING BOOK $8.85 Mo C.0.D. Richard
Edwards Products, 3829 East Logan, Decatur, IL B2528

WEEKENDER You Can Build! Complete Plans.
§5 #10 SASE Amarela Unlimited, Box 4128, Rock Hill, 50
297326126

PROFESSIONAL MAGIC Tricks, Books & Videos
§3.00. 1312} B3 -L806. Windsor Magic, P.O. Box 45067-PM,
Chicago, L B0645

FUN N Magic Catalog $2.00. phus
Broadwiy-PM, San Antonio, TX 78215

FREE! World's Lesding Nowelty Catsplog 1600 Jokes
Tricks, Sclencs, Sports, Hobbiss Johnson-Smith, F-D1,
Bradenton, FL 34208-5500

VENTRILOGUIST Supplies. Instruction.  Information
FREE] Dummy Catalog §2.00. Maher, Box 420-PM, Littision,
Colorade 80160

mmmm,i‘mm
Apache. 36" o 1 12" Assoried, 10 For 36.00.
Vernania Hwy., Scappoosa, OF GT056.

trick. Elbese Co. 520

Of The
Kaarian, 30083

HOUSE PAINTING lilusirated Systematic Manual $19.95
Bax 7404, Wantagh, NY 11783

PLASTICS
CASTOLITE Liquid Plastics. Crystal clear, colors. For

FLAGS
FIMALLY! An Affordable, Easity installed, Commencial
Quality, Tapered Alumingm Flagpole For Residential Use!
Fres Brochure 1-800-2T5-FLAG.

FLAGS: U5 intemational. historical. cusiom. Flagpoles.
Accessories. Catalog Browse 'n' Buy. 1-800-T88-3524

ANTIOUES, RELICS, ETC.

RUBBER, plastic compounds. ischnigques, sounces. Free
information: Casicratter. Box 18586 (AS). Mamphis, TH
38188-0588

REPAIR Your Window Air-Conditionar - STEP BY STEP
YIDEQH 515.95. Rolco Products - Bowfing Green Station,
PO, Bax 1951, MY.C., NY 10274,

SAVE 5% TO £07% ON SUMMER COOLUMNG COSTS Exier-
il wmﬂmmmum Mgt
Powar Factoeing. Detabed plans §18.35 Payne Research
2183 Buiongham Roed. Suite 217, Richandson, Tl?ﬁﬂ1

ADIROMDACK CHAIR PLAME $8.00. John Gilis. 218
Fisher. St Walpole, MA 02087

HANG YOUR OWNM VINYL SIDINGI Fres information:
Picklp-A, P.O. Box 280513, Columbia, 5C 262280513

PAPERBACK BOONCASES. Detailed plans, instruchons
§0.00. Pyscas, Box 200004, Austin, TX THT20-0004

FOLDING WOODEN SAWHORSE Send 5300 for Plans
Ligait Designs, P.O. Box TBO4, Mewark, DE 19714

DECK PLANS — Build Youwmself & Save. Easy To Follow
Insfructions & Material List, Send $6.95 To: Decks, P.O. Box
B5, Hanmitags, TH 370760065,

STILL - Build This Working Bartacun Fired Backyard Still
With Hardware Store Parts. Great Comversation Piece. Sand
$10.00 And SASE Now To: Les Publicationa, P.O. Box
44513PM. Phosnix, AZ BS064-4613

GLIDIMG-HORSE Plans - Like Rocking Horse But Battaer! ||
Frea Dedsils SASE. AG Laland, Dogt, PRAS, 126-B Williman
Street, Charlaston, 5C 29403

BUILD A WEATHER STATION Under $80.00 Wind Spaed,
Direction, Temp, Baromater. EASY PLAMNS, Prinis. Pholos
$10.00. Ron Like, 1710 indiana Ave., Vincennes, IN 47581

U-BUILD POOL TABLES six proven plan kits details
SASE. UMMUE POOL TABLES, 1433 M. Ben Maddox Way,
#3556, Visalis, Ca. 93292

WATER saving convenient combination asmior / sprayer
aasily aftaches to kitchen fauce, $59.95 To order or informa-
fion. Karslex, PO, Box 1354-P, Marth Kingsiown, Al 02852
1354
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MODERN ARROWHEAD Making. WHS 526095, 5+ £150
Commaons, Box 30M2-M, Central Point, OR 97502, (B0J) 664
1851,

FREE List to Serious Colleciors. 300,000 indian Antitacts,
Spears. Pota. 50,000 Minerals And Fossils. Caddo Trading,
Box B89, Murfieesbons, Arkinsss 71958

o

ENJOY siamp collecting more when you gei 3 FREE
sarmpdes of Stamp Collector Newapaper. Write: Bax 10, Dept
843, Albany, DR 97321

PROFIT From ‘YYour Stamps. Exciusrve Report Shows
How. $500. Conl Stamp, 2124-8 Gatewsy Drive #340,
Grand Forks, ND 56203

PENNY Stamp Approvals, Regardiess Calalog Klosisr,
16289 Bunny, Jamul, CA 82035

OLD U5 stamps on approval
Phiadedphia, PA 19111

Hll:lnmpbplmm JoMeries, 3480 Middisbalt,
Waat Bloomiieia, bl

., Sherman, Box 15355E.

B0 DIFFERENT Oid U5, botwsan 1861 and 1929 -
[Ed Foush, Box 3734, Mansfield, Ohio 44807

§1.00.

BELT BUCKLES lor coina. slones, jewelry mouniings, sut
stonas, clock works. Wholesale catalog §1.00 Eloxita, Bow
T20, Wheatland, Wyomang B30

AAIN GUTTER SCREENS thal work! Maks your own.
Instructions, drawings §5.00 SASE HMDS, PO Box TD423,
Eugens, OR 57401

FREE HOT WATER From Your Cantral Alr Conditionar
Call [1) B13-875-0704 Or Sand $4 1ac All Sassons, 1976 N,
Himes Ave., Tampa, FL 33607 For Detalis.

SEE ANY PHOTOGRAPH OR TV IN 3-D! INEXPENSIVE,
AMATING! COMPLETE INSTRUCTIONS, §5.00. HOPKINS,
1385 M. MAPLE, SUITE 2022, FRESNO, CA 83703

UMDERGROUND SPRINKLER Compilete de-
sign/instaflation manual Fres details Watersorks, 713 10th
Street East, Saskatoon, Sask. Canada 57H 0H2

TELEPHOMES, JACKS, WIAING - Complete installation
Handbook - Parts List §15 Dean Peitigres, X350 Santa Rosa
Ave., Sanis Rosa, CA S5407

Sample Ring, Brochure §1.00. Box 310,

BOTTLE-Cutting.
Cataract, Wi 54620
ARTS, CRAFTS, SUPPLES

“GETTING Started in Stained Glass.” §1.00. Whittemors,
Box 2085T. Hanover, Mass. 02339

ISRAEL 15 DiMerent 10¢ Approvals. Sam Chazen, Box
666, Dadray Baach, Florida 33447

FREE Worldwide Packel, Penny Approvals. Froshlich,
Box 17704, Pina River, Wi 54065

FREE Gold, Silver, Stamps Approvals Delor, 21127
Flestwond, Harper Woods, bl 48225

FREE! §7.95 ALBUM With Yaur Order For 500 Workdwids

Stamps $8.00 — 5200 Postage FREE CATALOG, BMG
MSCOUNTS. Limited, 510 Tevetaugh, Freedom, PA 150432

LEARN o re-upholsied] with videos, Tomlen, P.O. Box
930, Mayo, MD 21106 [410) 9564205,

ACCORDION Top Brands. Condovox. Bary Direct Tremen-
dous Discounts Trades accepied. Froe brochum PM,
Accordion-D-Rama, inc., 307 Tih Ave.. Mew York, NY 10001,
Phone 21 26759083,

ACCORDIONS, CONCERTINAS, Bution boxes, new,
ussd, repairs, trades, credil carda. Castiglions, Box 405,
Warren, Mi 45000, Catalogs 313-TE5-8050—800-325-1632

{Continusd on nen page)




MUSIC INSTRUCTIONS & INSTRUMENTS
— P PR e

INSTAUMENT Kits! Build Appalschisn and hammened
dulcimers, banjos, mandoling; even harps, harpaichorda

Frea Catalog. PM Hughes, 415 Wesd Colfax, Denver, CO
B4

SECRET REVEALED, Play Pano in § minutes/day. FREE
Faport (BO0) B25-8271

JOB HUNTINGT | brochure on resumes, siress,
maore! §3.85 1o L. Smelser. P.O. Box B51227T, Westiand, M|
A8187

INVENTORS: Best FREE sali-halp On patents, Product
Dyvelopment. Marketing, |deas. CALL 1-800-G55-5855
(Extonsion B04).

AR JOBS NGEST - World's Largast Avistion and Asro-
space Jobs Source. Enginesrs (All Désciplinas), Technicians,
Pilots, Mechanscs, Compular, AlPunm-ruLlnHrlmdmn
mm Cuartarty, 586.00 Yearly. Call 1800-AIR-JOBS, Ext

SELF - hypnoais tapss. Loss Weighl, Contral Stress, Qult
Smoking. $8.95 Each, Ann's, 1805 MNorth Old Aanch Rosd,
Tucson, AZ B5T4S

HOME Typists. PC users needed. £35000 potential. De-
tails. Call {1) 805 962-8000 Ext. B- 20024

TOP Payl Program Guarantesd| Assemble sasy products
81 home. 1-800-377-6000, Ext. 7030

HOW TO STOP SMOKING - Details Fres SASE. Lot Press,
5450 Etta Dwive, ML Olive, AL 35117

MNEED HELP Figuring the Cost of your Advertssemant 77
Call us at 2126493167 or sand us & FAX {21 2-586-5557) ana
witll FAX Back with a Price Quote,

EASY Work! Excelient Pay! Assembile Products Al Homa,
Toll Froe 1-800-467-5558 Ext. 5038

SX20.84 Weeily. Assambling Our Products Al Homa. Taoll
Free 1-{B00) 3332294

FREE VIDED External BA/BS, MEMBA, PhOLAW. Ac-
credited, financial aid, (B00) 688-3542 La Salle Unkversity,
Dapt #9617, Mondeville, LA T04T0-4000

PARALEGAL GRADED CURRICULUM. APPROVED
homae study. Affordable. 100 years experenca. Free catalog
BO0-826-0228. BLACKSTONE SCHOOL OF LAW, P.O. Box
AT1448, Dept. PM, Dallas, TX TEET

MNONRESIDENT UMIVERSITY Bachalor's,
Master's, Doctorates. Accrediled, inexpensive. fasi. Credit
for life axperience. Free siciesn page bookdet. Dr. John Bear
(BOC) BAF-E535

TERMPAPER assistance 18,278 papers availabla! 306-
pape catslog—rush $2.00. Research, 11322 ldaho, #206MBK,
Los Angeles B0025. Tol-iree Hotline: B00-351-0222 {or 310-
ATT-BZ26).

LOCKSMITHING, Universal School of Master, Correspan-
denca and Shop Training. Box 214852PM, Sacramenio, CA
B5a

INVESTIGATION CAREER. Quick homa study. Becomes &
professsonal. (800} 272-5680

BECOME A HOME MSPECTOR. Stant Your Own Busi-
nesa Approved Home Sludy, Free Career Lilerature
P.CDL Aanta, Georgia. BO0-352.707T0 Dopt. PF127.

WANT A FREE COLLEGE EDUCATION?

FOR SCHOLARSHIP KIT, send $5.00 order to:
Capital Enerprises, Scholarship Deptl-2, P.O. Bon 31247,
Washington, D.C. 20020.

ATTENTION Evarything fou Must Know About ANTHIXI-
DANTS, VITAMING and MINERALS, LIFE PROLONGING
INFORMATION, Send $4 o, G Rd? 2 Rosemont Ad
Monroe, NY 10850

OBEY Jesus. Free Tracts. Whitcomb, 1708 Fredericksbung
Ave., Lakeland, FL 23803

FULLY APPROVED UNIVERSITY DEQREES! Economi-
cal Homa Study for Bachelor's. Master's Doctorate, FULLY
APPROVED by California State Superirtendent of Public
Instruction, WFMWth

University, Dﬂplﬂ.'i 11151‘11“3! E!I.I'I Fatssl, CA B4801:
BOO-553-8570 or 415458-1650.

LEARM Landscagsng 8 home. Free Brochurs, Call B00-
326-9221 or writs Liletime Carssr Schools. Depl. PMO154,
101 Harmson Streat, Archibald, PA 18403

LEARM YOR REPAIR. Home Study. High-Profit Beapin
Without Major Tools. P.C DL, Atlanta, Georgla. Fres Carear
Lewrature. BO0-362-TOT0 Degd. VF127.

WELL Drilling. Waler Systerms Expart. Hands On Acceles-
ated Training. 1-800-851-T006

HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTH-
LY PAYMENTS. INFORMATION FREE. EST. 1887, CALL 1-
B00-228-5600 OR WRITE AMERICAM SCHOOL, DEPT.
#7345, B50 E. 58TH 5T, CHICAGO, IL 80837

DETECTIVE Home Shudy Coursa. Free Lapsl Pin, Cartifi-
cabe. Greal Fulure, Professional investigator School, Dept.
CP. P.O. Box 41256, Loa Angales, CA 00041

JOB-WINMING RESUMES By Prolessional Racruiters.
Trade, Technical, Managemen!. 24HRA information. 1-800-
44'1-5500.

REPAIR CONCRETE WALL CRACKS WITH EPOXY IN-
JECTION KIT. 1-800-255-0881

PATENT IT ECONOMICALL Y1 Fres detalls. Licanssd sincs
1958, Raner Associaies, 2008 Fondulsc, Richmond, VA
23228,

INVENTORS! Can you patent snd profit from your idea?
Call AMERICAN INVENTORS CORP. for frea information.
Sarving inveniors sinca 1975, 1-800-138-5658

Richard L. Miller, 12 Parkside Drive, Suite-M, Dix Hills, NY
TIT4B-LBTE. (516} 4904343

PATENT OFFICE—TOLL FREE FROM LS. AND CANADA
Phoone B00-2567-TTT4; FAX BOO-367-TT04 or wiite: MICHAEL 1.
KROLL Paiert Atomoy, US. Palenl fogestraton
#36,755; 171 Stitwed Lana, Syodset. Maw Yo 11781, Dutsda
USA (548} - 367-TTTT - FAX: [518) - B92-2787.

LEARM how 10 offer your invention for sale or llcensa.
Free booklet outlines procedures, royalty rabes, require-
mants. Kessler Sales Corporation, G-5-Fl-4, Fremont, Ohio
23400,

ACCUSEARCH Specislizes in Thorough, Prompt, bnae-
pansive Patent Searches. 1-800-069-546

FREE EVALUATION of product for TV promation. Joa T04-
J64-0718 Ext. 200

INVENTIONS Patants Guarantesd To Save Money, Grief!
Iinfarmation SASE. Imvenior, 1837 Linden, Memphis, TN
aEna

YOU CAN sall your idaa. The “Immntors Guide™ is your
roadmap. Prica $20.00. Engineering, 2307 Ashboro, Chay
Chasa, MD 20815

INVENTORS Don't Be Fooled - Call Qur Inventors Club
1-B00-658-17T81.

PATENT SEARCHERS, W/O REPORT 5195
UTILITY PATENT APPLICATIONS $1750
INFOTECH Dasign and Patent Professionsls. Call for

information (208) 2066035,

INVENTIONS DEVELOPED & MARKETED. Licenssd Pro-
fessiansl Patent Enginesr. U.S. Patent Offics Formes Exsm-
iner. Manulaciurers Repressntative. Paimart, Suite TO2PM,
Woolworth Bidg.. New York, NY 10278,

NEW PRODUCT DEVELOPMENT /| MANUFACTURING /
MARMETING. Flastic Specialists. FREE COMSULTING
BIAD, (818) 8464858,

FREE information Packet! Professional Patenting and
Marketing Services. New product ideas with prototype or
Schamatics Prelermed, But Not Required. Concept Natwork:
(B00] BI5-2248 Extonsion 197,

INPEX-Amarica's largest invenboninew product show!
Owor 500 sxchibits sxpacisd from more than 30 countries.
New product licensing'sales opportunilies! May 20-22, 1594
1-B00-422-08T1.

ARKANSAS - FREE CATALOO. NATURAL masuty. Low
taxes. The good life for families and rebremant. Filegerald-
Oisen Realtors, PO, Box 237-P, Boonaville, AR 72927, Call
lol-ires (BOO) 432-4505, Ex1. B41P.

COUNTRY REAL ESTATE CATALOG—LUnited Mational's
MEW catalog leatures over 200 pages of the basl couniry
real estate bargains across Americal Wildemess lands &
retraats, farma, ranches, historic homes, waterfront proper-
ties & more. Send $4.85 to. UNITED MATIOMAL REAL
ESTATE, 4T00-PM Balloview, Kansas City, MO 84112 Or call
1-800-995-1020, VisaMC acceplad.

“FATENTS 1o LICENSING Former Director Markeling Na- GOVERNMENT HOMES from §1 (U repair). Delinquent tax
tion's Largest Patent Law Firm FREE INFO 24 MRS, 200-656- | Property. Repossessions. Your ama (1) B05-952-8000 Ex.
e GH-20024 for cument repo lsL

SUCCESSFUL Inventors Have Written How To Books CALIFORMIA Land. 550 Down. $50 Monthly, PM, Box
Free info. Marmin, 21 Parsons, Hempstead, NY 11550-4712 | 35291, Lea Angeles, S0005

PATENT SEARCHES, FREE DETALLS.
PATENTFINDERS, SUWNTE 185-C, X220 N STREET, NW.,
WASHINGTON, D.C. 20007

HOW TO FIND AND PURCHASE GOOD COUNTRY
LAND-FREE Detalls- SASE Hummingbird Press, 5284
Seeven Couwr, M, Olive, AL 35117

INVENTIONS, deas, new products. We submit o indusiry.
Call 1-800-288-4DEA,

REGISTERED PATENT ATTORMEY. DA Wattlealrings
Fres Information. 1-800-866-T57T.

Located next o Patent Difice. Call B00-225-2482 for free
Informatson packed.

GOVERNMENT Land now mvallable for clam. Up to 160
. Free recordsd mesasge: (TOT) 448-1887.

(#HE)

BUY IT WHOLESALE

=

BELTS. Buckies, Hat Tacs, Jewsiry, Mose. Comphabe line

fast sallars. Big Profite. Complete dealer set up. Color

cataiog §1.00. Anchor, Bax 3858-PMA, Norh Providence, R
G B

27948 Products, Direct. .. TAIWAMN, PHILIPPINES,
HKONGI Samples. . Small Lois. Ecko-Ed, Shalimar, FL
A2ETHATIS

FREE heip for invenions| Mo charge for protection forms
and information kit Affiliated Immntons Foundation. 1-800-
E25-EARS.

INVENT SOMETHINGT ESI Inz. links unconnected indi-
viduals with decision-makers. Fres brochure supplied,
1-B00-547-TAE5.

INVENTORS: Wdiza The Logical Process™ 1o PROTEC-
TIOM And Potentisl PROFITE. FREE ADVICE, Your First
Siep = imporenl. We Have A Daishase OFf 7+ Miflion
Companes To CREATE OPPORTUMITIES FOR OUR CLI-
ENTS. APS1. Washington, DC 800-458-0552

PATENTIals INCORPORATED: SEARCHES, PATENTS,
DEVELOPS AND LICENSES INVENTIONS FOR A PER-
CENTAGE. BOQ/281-T487.

FACTORY Wholesale Sourcea. Low Prices. 10,000 Prod-
ucts. Write: MOSA, P.O. Box 42T87, Cincinnati, OH 45242

CLOSEQUTS, Wholesals, Buy cheap, FREE Repon!
LSASE. CNP, 1344 Madonna #2886, San Luis Obispo, CA
B405-8504

BUY CARPET snd cusiom rugs direcl. Savings to B0%.
We guole most major brands. Residentlal, commercial
Direct shipping, no minimums. Complats warranty, cash,
charge. Free quotes, sampées, brochune. 1-800-Z35-1079,
i, 405. Johnson's Carpets, Dalton, GA.
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RUBBER Stamp Makers, Lattarpress Printers Supply Cat-
mhog £2 00 Deductible. AcmaStar, 1720 Marshiieid, Chicago
B0GEE

TYPE for printing and stamps. Catalog $2 00 deductibis.
Quaker City Type, D 3, Box 134, Honeyhrook, PA 10344

PRINTING Preases. Type Supplies. Liat §1.00 Turnbaugh
Supply, Mechanicabung, PA 170585

BARCO Printers Typa Or Rubbar Starmp And Foil Stamp-

ing Catalog 5200 Each Refundable Box 1011P.
Bansonyille, 50108-8011

FREE Catalog Personaloed Gifts. Bargain House, P.O.
Box 85407, Philadelphia, PA 19155

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

REPLICA Swisz Walches 18XT Goldplated! Lowsst
Pricest 2 Warranty! (404) B82-D806.

MAKE homamade by baokists. Mine
e sarmad $406,097. Money never stops. Free informalon
Booklets, 507) Oak Drive, Friendswood, TK 77546

HYDRAULIC JACK REPAIR MANUAL, CATALDG
§10.00. HWYDRAULIC PARTS SUPPLY, BOX 4157,

| BROWNSVILLE, TEXAS TES20-4157

LEARM Sewing Machina Repairing. Men, Women
Lucrative Profits. Gresslin Comespondance School, Box
905, Alexandria, Ohio 43001,

$320,000 Yearty Selling Books by Mall. Recruiting Busi-
ness Associates. TPCF, Box 4113, Torrance, CA 90810

“FREE MOMEYMAKING SECRETS.” DISABLED MAN
EARNS §7,500 WEEKLY] GAIN, 26 KAMEO, MASTIC, NY

BiG MOMEY! Maks 51,000 & day sendcing flagpoles.
Unigua device costly iR equipment. You make all
the profitl Great fullpart-time bussness. 5§10 far information
kit: Flagpoles, Box 64, Longlnka, M| 45743

HEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PRAGFIT. Free information. Growbiz, Box 306-M5, Seminary,
M5 J4T3

MEW! HUGE PROFITS! EASY! COMPLETE HOME
PACKAGE! MLPM, Box TO4-PM2, Manchaster, CT 08045
OTEd.

MAILORDER Books. 1,000% Profit. Selectcn, Bax 1140,

Clearwatar, FL 34617

VENDING MACHINE SECRETS REVEALED. Gaf all the
facts. FREE newslatier. 800-221-5066

$500,00 FROM OME SACK CEMENT! FREE Picturs

Proof. BRINCO, Bow 401082-M, Hesperia, CA 62340

EXTRA INCOME Salling Magarns Subseriptions. Sharan
Enterprises, P.0O. Box 2 Oid Bethpage, MY 11804

$1.000'8 POSSIBLE, FREE. Siamped anvelops:
Progress, Box SG248-PM, Los Angelas, GA BOOSA.

HEW! 2000% PROFITS - in Mobdmki Frea
information. Castcrafter, Box 16586(MS). Mamphis, TN
36185-0588

RECYCLE METALS. NO, NOT BEER CANS| Easy $458
woakly| Free information. Recycler, Box B51804, Franklin,
TH 37DES-1804.

START Your Own High Profil Mallorder Business With
Lirhe Ov Mo Cash Detasded Guides Reveal Top Tips And
Insidar Secrets. Fres information. Warren Olson, P.O. Box
343, Grand Centre, Alberta, Canada TOA 1T0

FINANCIAL ENRICHMENT Mo Hemcesaary. Sull
‘Wholesale, Rptail. Part-time or Fullktime, You Make The
Decisions. Secure Your Fubuni now. Wi Grong Valley
Grand Jyncion, CO B1803.

BURIED TREASURE - Senaitive equipmen] allows local-
ing trom distance. Brochure free. Simmons, Box 10057-MA,

Wilmington, NC 28405

FREE information Starier & Alarnator Rebulbding, Box
422, Seymour, TN 37885

BUY COLLECTABLES s fiea markets, yardsales and
SELL TO ME. FREE Information. SASE: John, Box 589,

Bound Brook, New Jersey 08805

IMPORT-EXPORT opportunity, profitable world-wids,
mmail order business from horme, withou! capital. Wa ship
plan for no risk examination. Exparence unnecassary. Frea
Report. Mailinger, Dapt. C2706, Woodland Hills, Cakifornia
a13aT

$225 DAILY “CHROME PLATING" Auto Parts. Maolorey-
ches, iInexpenaive, sasy. (Free) information: Chroma Plating,
Boal Z285, Waldor!, II.I.I',Hﬂd 20804

LET Tha Government Finance your small business
Grants/ioans 1o $500,000. Free recorded message: 7O7-448-
BEO0. (KZ3)

UMIGUE business practically runs rself. PO Box 1400,
Goleta, CA 53118

mmﬁlﬂﬂmhmw
Your income, No Experience Mecessary Mase
mummmm:tnmu.m
G030

52,000 DAILY From Your Telaphone Ansearing Maching!
I've made ower §1.000,000 waing minel [303) 674-2210.
RAeconded Detalls

RECYCLE! (AMAZING PROFITS MADE} Reconditioning
Auomobile Battenies! (Fres) information! Batery Cutiat,
Bax 3300PM, Hickory, NC 28603-3300

§1,000's WEEKLY MAILING LETTERS. GUARANTEED!
Fres postage/supplies. Send SASE Genisis, Box 040215

PM, Brookhn, NY 11204

1504 MOMTHLY Buysell used cars (spare-tima) FREE
Details. Avtonet. 507 Oak Drive, Frisndswood, TX TTS4E

VINYL'E whara the money | Professionally repair,
recolor fumiture. Oulck. sasy. Two §20 jobs a day sams
you §1.000 & month. Homes, car. offices, restaurants.
Start eamning i & lew deye Details free. VIP, 2007 Mon-
trose, Chicago B0618.

DISTRIBUTE Unigue Eldctronic Producl Manubaciurer,
Box 28307, Kennath City, FL 33709

§1,000 WEEKLY AR TOOL REPAIRING. Froo Details,
Box 53, Wichita Falls, TX TEMT

BIG PROFITS! REPAIRING WINDSHIELDS and plate
glass. S70.000 yearhy. Call 1-800-241-4537 for FREE datalis,

Gilass Technology, inc.. Dapt 5P, 434 Tumar Dr.. Durango,
GO a1

$302.00 From Squans Foat Phywood. [HugeDemansd) $1.00
wr Woodwin-PM, POB 858, Bridgawater, Masa.

NEDM, COURSE WITH FREE VIDED! NEOMICS, BOX
4410, ARLINGTON, VIRGINIA 22204

MAKE MONEY Taking Pictures. Camers Ventunes, Box
771, Lamnar, GO B1052-0771.

FI000'S Possible Home Business Dirsclory. Frse Details.
Bax 1020-PM, NYC 10274

BUNKBEDS, Maks At Homa In Spars Tima, Clear $200Day
Easy. Bunks. 5525 Hansen, Depl PE, Minneapodis, MM 55438

JOIN HOME-WORKER "5 ASSOCIATION — Get “Guaran-
toad Lsgitimate” hama-employmant offars! (Many Choices!)
Write: Associafion - PMSGM, Alexandria Bay, Mew York
136070250

PLASTERACRAFT . . . Profitable Home Business 3000
Milds Availabla. Details. Lynnette. 6251C Menipark, Menior,
Oihin 44060

$40,000 ON Vs ACRE! Mew Hydropanics - inaxpansive,
plmasant, practicall Fres informathon. Roben’s, Box 681804,
Frankien, TH 37088-1804

5300.00 PER DAY for MAILING LETTERS! Details $1.00

(dodlar bill). Monsymakers’B, Box 32368, Palm Beach Gar-
dens, FL 23420

PLUAMND Tuning quickly lsamad with homa study courses.
Diploma granted Amarican Tuning School, 17050 Telher
Diviva, Morgan Hill, Calif. 85037,

EFFECTIVE Business Plan Guide/Pescurce List $9.95
Evares! Enferprises, P.0. Box 1264, Saco, ME 04072

MAILORDER Opporiunity: Stan profitable home busines
wilhout axpariance of capital inlormation free Mail Order
Associalions, Depl 448, Montvale, M 07645,

GET RICH 1M RETAILING . Secrats they can't tesch in
classrmoma. M| Reading For Beginning Fetailers.
Send 10000 To: J & L Resources, Retalling Secrets P, P.O.
Box 700488, Plymouth, Mi 481 T0-0648

START Buniniss 530000 - S500,000.00 plus.
Honesi business apporhunity coma trus. Send
E20.00 cash or money croer, shipping & handling inchuded, it
is probebly ihe best money pou will sver inves!. Diny Work
%umu.mm Snmtion A, Kelowna, B.O., Canada V1Y

25 Monay Making Reports. Full Reprint Rights. Fres
dotails. Friedl, 0586 Harves! Wiy, Lake Elsinore, Calif
SRSaT-BELY

MAKE monay at homa, full-tima/part-tima immadiata op-
portunities. Send for money making tacts Yellowstone
Distributing, 1567 Weaat 2000 South Rexburg, idaho E3440

EARN coctor's salary running FREE S00# BY MAIL!
Legitimats company guarsnisss results. Everybody canfl
Application - LSASE : J8EA[PRS) Nobla - #15, Cleveland, OH
-2

MMIMIIMWWWH'
vertisarmants from home Metrocars Box STBOR. Coral

Springs, FL 33075,

START YOUR OWHN HOME BUSINESS. Baginned s guides
gt you Eered. Fres inormation. OO Marksting, 3315 5W.
A5th Court, FL Lawderdale, FL 33312

MOBILE WHEEL REFINISHING FRANCHISE Rafinish alu-
minum, alloy. steel wheels on site. Service auto dealers and
rotail Exclusive terrilonies. $20.000.00 cash required Mr.
Hoorey - 1-800-283-2755.

START A-Million Dollar mail order business We drop-ship
2855 best selling products. Lowest below wholasale prices.
Immadiate defivery. Spectacular home business opportuns:
ty. Froa Book. SMC, 5401 Da Sofo Avenua, Dept. 20-85,
Chatmworth, CA S1311-4881, [B00) J45-45MC

BiG MONEY REPAIRING AUTD WINDSHIELDS.
end information. Grubbs Ghass Paich, P.O. Box 243,
Monticelio, AR T1855. 1-800-243-2213

GET RICH! Secrel law smashes debts—bringa Cash,
Creit!! Datwils §1.00 (dollar bill). WealihkitB, Box 32368,
PBG, FL 33420

#1 MOMEY Maker Spars Time! Mo sslling! Na inventany!
Publicly documenisd seven weak 519918 Incomal Fres
Budic cassefie and Raeport reveal everything. Real Monay,
IXL-PIM SW Sth Streed, Grants Pass, OR §7528

WHOLESALE BARGAINS, Freabies, Giveaweys by mail,
Write: Wholesale. Box 51488-A. Ontario, CA 81781,

£25.00 / POUMD PAID For Aluminum Scrap? (YES . .
Froe Regor!] Write: Ameriscrap - PMES4, Alexandria Bay,
MNew York 1368070127
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BE YOUR OWN BOSS. REPAIR CRACKED WIND-
SHIELDS. ' aagy. We'll imach you how to stirt and run your
wn Dusiness Kesp all the monoy you eam. Pabenbed
Eguipment. FREE valuabie report Call 1-800-321-2567,
Gias-Weld Systems, Inc, Box STS5-0, Band OR §7708

GET PAID Iaking easy snapshots! Photopro,
1811 Cranshaw #2350, Torrance, CA S0501, 310-500-0567
Ext M.

HOMEWORKERS DESPERATELY MEEDED! But donn
gol caught in the homework fraud trap! Hundreds of
legiimate companies want 1o amploy you now! Fres report|
Lomg SASE Ta: Consumar Network, Dapl. P2, Box B138, 51,

| Paul, MM 55708

51,000 WEEKLY Processing Mail &t Home. Send SASE
&WMW.THE. Lemnay A3-318, Fr Colling,
BOS24,

PROFIT in the growing fitness market. with our patenied
forearm eserciser. Flans 5200 Sample $20.00. Reid's
&"lﬂwﬁqﬂpﬂmt. P.0. Bon B33, London, Ontaria, Canada

1

MAILORDER BOOKS, Excellent profits. Mascor-Ph, Boa
B308, Silver Spring, MD 20907

PRIVATE INVESTIGATION TRAMING! BIG INCOME! OWN

BUY WHOLESALE! U S.A., Oriant. Write: Hey-Ways, Box
BEAS4-PMY, Portland, OR 97288

EXPLOSIVE D004 OPPORTUNITY! S15.000 MONTHLY
EARMING POTENTIAL Mo investmants Detalls: BCD, Bas
B20562-M, Vicksburg, MS 38152

NOWVICE can start wholesals food distributing compary on
shoestring. Free information. FAY Emerprises, Box 1081,
Amarican Fork, Utah 84003

51300000 IN 12 MONTHS! Froe Details! CJR, 532
DidMeriton, Suite 185-PM, Marton, K 080532075

GOVERMMENT GIFTS! You & Your business can recaive
$1.000°s! Wirite: UTC, 8488 Avondale, Okiahoma City. DK
TINE

[Continued on next page)



CREATE YOUR OWN PROFITABLE JOBI MAKE EXTRA
WONEY! Mew Raport shows you 150 WAYS guaraniesd! §7

MMEDIATE CASH LOANS| Borrow §1.000-575,000. Fe-
gardiess of credit or income-Mo Collateral Requined! SAME
DAY PROCESSING. Call Toll Fres 1-4{B00-452-5865.

VISAMC Pegardiess of Credii With Proal of Employmant
Apply By Phone. Fast Approvalll 1-B800-858-4572.

COLLEGE DEGREES, High Schaal Diplomas. Authentic
looking. Free Catalog. Dept. PM-151, National Gertificats,
126 13h St Brooklyn, NY 11215 (T1B] 768-6803 {24Haurs)
FAX 718-055-3400

postpaid. Order 1oday! Financial Opportunites, B51 M
Pisasani, Toronto, Cansda M4S IN2.

WINNMG MADE EABY, Gambling Instructions, Write
Sunflower, 1810-P3 West, Wichita, K5 67203

BAVE 52000 install your own vinyl siding and windows, o
start business. Small imvesiment. Send $20.00 10: Exterion,
Biox 581, N. Wilkesboro, NG 28659,

CRAPE. Win money conssianily. GUARANTEED!
Lessnau, 178 Ridgefield, Winchester, TH 37388

FREE INFORMATION. 1.000 profitable monaymaking op-
porfunities. Rush, LSASE C-310PM, 117 W, Hamson,
Chicago, IL BOBDS.

EXTRA MOMEY How To Turm Your Hobby into Money
Making Venturs. Don't Wisit! Send $4.00. Larmar, 388 Jodia
Lane, North Huntingdon, PA 15642

HOW | Alweys Win Al Casing Craps Free Inlo SASE
Winner, P.0. Box 4107. Los Angeles, Calil. 80051

$30,000 From One Acre! GROW GINSENG. LEE'S, Bax
BBITE-MP, Mew Augusts, Indisns 46268

EXTRA Money Making Report Send 52 00. G.HM. Assos,,
1273 Breses Ave., Pasadena, CA 91108

MALORDER Millionabre Revesls aking Secrets
Fres, suciting cassatis. Mal Powsrs, 12015 Sharman Road,
Mo, Hollywood, Caltomia 91605

FREE! REMAILERS LIST. AGENTS MEEDED, P3S, Box
Z9656, San Antonio. TX TE229

COMFIDENTIAL Address.  Forwarding  Worldwide,
WVolcsmad, Mallpost. 2421M Pratt, Chicago, B0845. (312) TE4-
0100 (B00) B80-3108

REMAILING. 51.00: A. Brewster, P.0. Box 855, New York,
KY 10023

'WANT Favorite Piciure Reproduced? Frameable 11217
Postar Made! §5.98. Send Photo. List Nebwork, Box 0220384,
Groat MNack, NY 11021

FREE DEGREES! COUNSELING! METAPHYSICS! HOLIS-
TIC HYPHOTHERAPY! MINISTERIAL LICENSE! PULC,
Box ITEE5-M, Sacramento, CA BSEIT.

AT POPULAR MECHAMICS WE LIKE TO MAKE [T EASY
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE-

MET. FAX (21X) 506-5562.

BUYING Tungsten Carbida, Moly, Tantalum, Gobd, Silver,
Filatinum 1-B00-321-6914.

FIRANCAL
BALDING
HOW TO BORAOW MOMEY FROM PRIVATE INDMD-
GROW Hair 4 Monthe. New Discovory| Box 1012-C Makatl | UALS Potential jenders. Mo credit check. Sand $3.00
1250, Philippines. Brochure $1.00. LSASE, Clemans Agency, &3 Eim, Tapsham, ME D4088-1424
HAIRPIECES FOR MEN FREE BOOKS, FREE TRAVEL, INEXPENSIVE REAL ES-

HAIRPMECES Save § Write Peery King. 2730 Ociavia 5t
San Francisco, CA §4123

TATE, FREE FURNITURE 42 informative Reports in alll For
only $800-Plus you recehve 2 free gifts. Send today to: D
Rispa, P.O. Box 34076, Baltimore, MD 21221

OF INTEREST TO ALL

FREE PRIVACY CATALOM. Cash income opporunities.
Secrel loans. New idantity, Eden, Box 8410-PC, Fountan
Valley, CA 02728 1-B00-I38-B4B4

GULF UFD's Video 1684, 2 hours - S50000. Jum, 50
Sleapyhollow, Miantic, CT 06357

SAVE STHOUSAMDE OM YOUR HOME MORTGAGE,
Wrila To: Computer Data Canter, 1413 Laks, Onslaska. Wi
S4650-Pil.

GET FREE CASHI Private grants. Foundaticn givaaways.
Loans. Millions available. Sources, Box S529-A. Diamond
Bar, CA 01785

OF INTEREST TO MEN

UNUSUAL TELEPHOMES — Fish, Motorcycles. Cam.
Golt, Call Now! BO0-301-9192.

PROSTATE EMLARGED Physicians Report. Easy, Ganiie,
Effective Options. §7.00 LuSASE Matursl Cholces. 5554
Nantucket Place, Minnetonka, MN 55345

GOVERNMENT SURPLLS
DAUG RAID SEITURES: Buy Dint Cheap! Cars, housas,
boats, computers. Seirures, Box 51488-A, Ontano, CA 81761
GOVERNMENT SEIZED PROPERTY - Below Wholesale,
Froe Details, Liberty, P.OUB. 31, King Geonge, Virginia 22485

GOVERWMENT SEITED Cara, Trucks, Boats, Computers,
Televisiona. Surplus Bargaina Galora! Your Anea. 1-800-801-

2212 Ex.5PT030

MEW Vaiid Credit File Guar, Fres Info: Call 213-368-8114
DEBT CONSOLIDATION

MCCS 1-800500- 7474,

VISAMASTERCARD. 8.5% interest rates! Honry, 3132-PM,
Aiviera Baach, FL 334155132

CASH NOW Borrow monay, Bad credil DK Learm how,
Details, LOGAM Co., Dept P, Fort Clark Esiates #12,
Benwood, WY 26031

CLEAN YOUR CREDIT— LEGALGUARANTEED— Total
§1655. TKH Enterprises. 200 Main Streat #104-17284,
Hunitingion Beach, CA 92648

INFORMATION. On anything. Ferguson FResearch
Specialists. 50-15 Woodside, Woodside, Maw York 11377,

GARDENING & LAWN CARE

FREE Wild Bird Watening Tips Pamphiet, Happy Bird,
Dopt. PM, Box BS, Weston, MA 02763, Manufacturer Of Solar
Sippar. 1-817-859-TH04

RECWPES, COOKING, ETC.

DRIGINAL Chocolats Dvop pnd Scrumgtious Pan Cookde
Aecipes From A Chocolate Lover's Kitchen Ta Youl Send
£1.00 To: Malwaorks inc, MC-A, P.O. Box BET, Pearl City. HI
BETE2

COOK BETTER!! Feal FREE in your kilchen!| Dazens of
Food Editor's ested Tips! 35 MOW 1o: T, Dscloman, 168
Lower SaltGpring Way. Sal-Spring Island, B.C. VOS1ED

CAJUN STYLE Snack Recipes 35.00 SASE. MOAT, 2026
Londandasry Dr. 217, Madison, Wi 53704

OLD-tashigned, moulh-wabering hamburgers. $3.00. Doc,
Box 1290, Laks Dallas, Texes 7065

BANTE FE cogking Chili Rellenos casserole. $3.00SA5E.
Fecipe, P.O. Box 23323, Albuguengue, NM 87162

i) Delicious Swedish Recipes, Easy Preparation $3.00/
SASE. Box 488, Palatine, IL G007,

PASTA Lowers - Fresh Homemade Pasta Recipe Collec-
tign $3.00, Hearttand, Box 985, Windsor, CA 55482

HOT Dog Sauce! Unigque Delicious $L00SASE. Pa Pa's
Fantry, P.0, Box 28, Ona, WV 25545

HOW To Maks Beaf Joriky. Complete Stap By Step Bookiat
$765. TAD Enderprises, 234 South 500 West #328-P,

Bountiul, UT B4010.

ENIOY Summar's Sweatness - Wondarful Barry Rscipes
$5.00, LSASE; EMK, P.O. Box 44PM, Briarcliff Manor, NY
10810

GAMEBAG COONBOOK New 20 page bookiet printed on
durable waler-proo! paper provides axci fish and gama
redipes for the traii. Send $5.95 to: JCR Publishing, P.O. Box
216, South Wakes, NY 14138-0216

SOUTHERM LOUISIAMA'S STUMP-HOLE CAKE. Craam
chesss |over's dream, $2.00 SASE. Stycom. P.O. Box 398,
Bush, LA 70431

"BEER Dvinkers Chili™ $¥SASE. Chili, P.0. Bex 8732
Evangvilla, IN 47718,

WINEMAKING, BEERMANING, ETC.

BREWHAHA - Fres catslog. Detailed Riecipes For Homa
'B-'mﬂhn. High Ouality, Low Priceal BO0-B40-BREW
FREE CATALDG Braw quality beer yoursall, Call Wing-
Rivar Brewing 1-800-266-HOPS.

BEGINMERS SPECIAL. Frea Catalog snd GREAT PRICES.

Call U-BREW 1-500-845-8441, North Myrtle Baach, 5C
20582,

WINEMAKERS - Baarmakers. Fres llusiraied Caislog Of
Sﬁlrplh Samplex, Box 11476P, Minneapolis. Minnesota
1

FREE BEERMAKING BOOK-Catalog. Finest Equipmant,
Ingredients. Fast Service! 1-800-852-G545.

FREL Homaboower's catalog Brewery, 1300 Ouinosy,
Minnaapois, MN 55413 BO0-347-4042

“QUICK CASH' No collaterall No credit chack! No up-
fromt fees! (310) 281-4758 Guaranised|

NEED-A-Loan S500-5100.000,00 Bad Credit Mo Problem
1-B00-441-3012

HEARING AIDS - QUARANTEED LOWEST PRICES] Mo
huge commisshons. Homse trial, terms. Al mskes. We'ra the
ocldest, biggest. best. Custom instrument speciaiists. Free
information, 1-800-323-1212. Lioyds-PMC.

SIGHATURE Loans Wust Have Checking Account &
Steady Job. 1-800-445-0680,

BORAOW $500-540,0001 Overnight” on Signalure. Keep
indafinitely! Action, Box 5439-A, Diamond Bar, CA 91765

FEDERAL LOANS for small business now avallable
1-800-TTT-6342 for fres details

BORAROW 55000 TO §75,000 - GUARANTEED! Plaass
Only People Owning Or Starting A Business Nead Inguins
1-800-228-9833

FREE Hsaring Ald Calalog. All Models. Huge savangs! Mo
saksarman will call. Ahodes. Depl. 1E. Brookpadt, IL 62810
1-B00-488-3100.

WINEMAKERS - BEERMANERS Fros lllusirated Calalog -
Fast Serace, Large Selection - VISAMasmercand - (818) 254-
0242 - Kraus, Box TES0-L, Independenca, Mssour) G054

WINE - Compleis Racipes, Apple. Blackbaerry, Chafry,
Paach, Raspberry. s List Postage Pald $4.00 to:
Wine, POB 4415, Brooklyn, OH 44144,

FREE Catalog. Sebastian Brewers, 7710 81 Avenua, Vero
Boach, Florida 32867, 1-800-7T60-5UD4S.

THE TROLLEY-AMERICA'S BEER CLUB America’s Baal
Microbears Delrwersd To Your Home. 1-800-638-2337.

WHOLESALE Contact Lensss. All Brands. Exsmple: Dis-
posables-§$17.00. Bausch & Lomb Softlers-§11.00. 1-800-
521-3511.

BORAOW §100 - §100.0001 Mo Collateral. Parsonal, Debt
Consclidation, Businass, Residontial - 1-800-444-5589

BORRAOW I “immediately” wilh signature
Keap Indefindely! Loans, Box 241-C, Goshan, OH 45122

TORACCD

CIGARS, Tobacco, Pipes, Chew. Fres Catalog. Erig
Tobaces Co., 1828 Euelid, Clevaland, Ohio 44115

BURGLAR ALARMS & HOME
PROTECTION

YOUrRE BEING WATCHED! “COUNTEFEIT' Vidso Sur-

vaillance Camerss Look Absolutely Peal. Easy Plans S8
Pictureman, 808 South Jdéth Avenus, Yaksma, WA 38902
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PREVIEW

WELCOME

Burg Your Home

With crime on the rise, home security is
on everyone’'s mind. Our cover story takes
the confusion out of selecting the right
protection system for your situation.

Mechanics Of A 3-Pointer

Mark Price might make it look easy, but
there’s a lot of science happening when he
sinks one from 25 ft. An NBA shooting coach
analyzes the technigues and physics involved
in shooting a 3-pointer, and his tips can
improve your own performance on the court.

Happy Landings

Here's an inside look at Denver’s new ultra-
high-tech airport, which has everything from
true all-weather operating capability to
automnated baggage handling.

..e:

A —-&—- e

Zap That Commercial!

Like to watch movies, but not commercials?
Call in the zapper. It lets you record your fa-
vorite programs, but automatically eliminates
those annoying commercials on playback.

Info Superhighway Turns North

A super-telecommunications system is about
to go on-line in Canada. Find out what it'll do
for you if you're in the UBI network.

Dodge Intrepid Owners Report

It's not just price that has the Intrepid out-
selling its LH cousins, the Chrysler Concorde
and Eagle Vision. Owners say it's simply a
tremendous value.

Editor's Note—Due fo changes in production schedules, an
article may not appear when originally planned. We apologize for
any inconvenience this may cause.
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Mo - 56000 s mﬂmuH ?b ver's 2
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A mid-size Dodge Dakota Club Cab pqcks an available 5.2 Magnum
V-8. It can pull trailers up to 6,400 Ibs. And it has plenty of room inside

for you and your friends. Compared to Dakota, compact club cabs like
Toyota, Ranger and S-10 aren't even on the map.

THE NEw DODGE

A DIVISHIN OF THE C| IIR‘I’HJ:I. mHP’I_"I.ﬁ.T.I{H‘{

DAakoTA CLUB CAB

L

IData hased o infrrmation available a time of pri ﬁdqm'ﬁmlmlmﬁﬂhﬁ-lhh'hhm‘h%‘ﬂ_ldm
= mm‘“id.mih:ﬁduhr. Mormal i ety il wesr bems excladed. Warranty provisiens vary by sdnafaciorer.
- Al wear your stai fbell.
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