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Standard With Ford Ran

It's no wonder Ranger owners

el

always feel so comfortable. They drive

a solid value. And Ford is determined to

g =

“F— make it a lascding value.

Ford Trucks.

-

The Best Never Rest.

People who build Rangers never
forget that people who drive Rangers
just won't tolerate imprecise sheetmetal

fits, blemishes in the paint finish—

unsatisfactory workmanship of any kind.
And even though Ford is already the

. — S e— i — i — N 0 S "
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best-built line of American trucks}* we
never stop asking: Can we build them
tougher? Could a fit be even thousandths
of an inch tighter?

Because we never rest, Ranger’s sales
lead over the competition just keeps

growing wider**

THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS
Buclde up-together we can save lives. ARE BUILT FORD TOUGH.

This Ona
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Stand Up, Stand Out.
Protecting freedom takes hard work. Dedication. And sometimes sacrifice.

But the rewards are great.
Knowing that you're doing something important for rlow country.

Feeling a sense of resgunsihility and uccomglls ment.
Doing something you believe in. Stand Up, Stand Out.
For more information on how you can serve your country, contact your local
military recruiter today.

U.S. ARMED FORCES
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23 Special Report: Imports 91
A big dose of luxury and performance pushes
the imports upscale.

29 Inside The imports
High-tech engineering even at entry level.

62 Detroit
the first Taurus redesign, the next-generation
Chewy Suburban, and more.

&6 Car Clinlc Answers to your questions.

I2 Freewheeling Chevrolet’s ubiquitous 454
big-block makes a comeback.

94 Drive Report: Consuller GTP It looks like a

29

kit car, but acts like a real car.
Mechanic What to do when your
car uses too much oil,

PHOTOGRAPHY

Spy Report The 1992 Cadillac Seville,

34 Comparison Test: 35mm Zoom Cameras
Five of the newest radically designed point and
shoot SLRs.
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38 10 Gifts You Won't Be Getting
For Christmas

Neat things you can buy in Japan, but not here.
78 Electronics The newest TVs turn your home
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HOME IMPROVEMENT

45 Home And Shop Journal
Build a Christmas sled that's sure to become an
heirloom. Plus: 14 new tools for your shop; hints
from readers; tool tests; and tricks from the pros
on hanging wallpaper.

54 Appliance Clinic More answers [0 gquestions,

56 Homeowners Clinic Still more G&A

74 Oid House Restoration Bob Vila on making
clapboard siding look like new.

SCIENCE/TECHNOLOGY

15 Tech Update Japan's jumbo jet-freighter of the
future; the ion-thruster alternative to chemical
rockets; a satellite telephone service; and more.

31 Fast Ferry
A new-design catamaran will give this huge car-
and-passenger ferry 50-mph speed.

The FAA's billion-dollar plan to make air travel
safer through the use of new technology.

OUTDOORS
84 Outdoors Winching for serious off-roading.
90 Snowmoblles 100-mph Formula One racing
sleds compete in the Indy of the North.
DEPARTMENTS
4 Editor’s Notes

10 Time Machine
Hotlines

into a theater,
87 Audio Sizing up the best space-saving tabletop
stereo systems.
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P PHOITO BY BRLL ASHE

EDITOR'S
NOTES

® When we wrote about the project to build a tunnel under the English
Channel (“England's French Connection," Sept. 1986), we envisioned the
high-speed train being the main link between Great Britain and continental
Euruﬁe. Now, a company called Hoverspeed has thrown a monkey wrench
intot plans. With the introduction of a regular high-speed ferry service
between Britain and the Continent, those traveling between the European
Community and Britain will have a choice. The ferry is already in service.
The Channel Tunnel is on the verge of being completed. Both the tunnel and
the ferry (“Fast
Ferry,” page 31)
utilize break-
through technol- §
ogy to solve §
problems and
reach objectives. §
Our Science/
Technology Edi- §
tor, Abe Dane,
found the hull de-
sign of the ferry
especially inter-
esting, combining
gruund-effect ley of In-Cat Designs. Great Britain bullder,

theory with a gigantic catamaran shape. 1 think you'll find his report inter-
esting even if you never intend to cross the Englizsh Channel. . . . This issue
also contains our third and final report on the new "91 cars, You'll remember
that our first report on early bloomers appeared in the April issue. The bal-
ance of what's new from Detroit dominated our October issue. Now here's
everything you wanted to know about "91 imported cars. Automotive Editor
Tony Swan again went the extra mile in researching our import report. In
fact, he went several extra mil r hour over the speed limit on at least
one occasion while gathering material for this issue. Swan's not talking, but
we hear he talked
his way out of &
130-in-a-55 stop
in Arizona while
wringing out a
new Acura NSX,
His plea? Guilty
with an explana-
| tion. . . . Soon,

fear of flying
may be a thing of
the past. New ac-
cvident avoidance
systems may,
mercifully, bring
an end to a rash of aviation accidents that have cost too much in human terms
in recent years. Read "Happy Landings” starting on page 41 for the whole

story, Till next time,

Oldham

Swan: guilty with an explanation.

ine Caron

Asst. to the Editor A, Novak

Editorlal Offices
224 West 57 Bt.,
New York, NY 10019
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CIGARETTES

Full rich flavor, not full price.

Available in Kings & Kings Lights.

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

& Phillip Mofris e, 1950
Mir's. suggested retail price.

Kings Lights: 11 mg ""tar;" 0.7 mg nicotine —Kings: 14 mg
“tar;" 1.0 mg nicofine av. per cigareite by FTC method.



Thank you for the article
“The Hydrogen Age.” We
have to replace fossil fuels
within not too many decades.
Broadly, we have two alter-
natives: the nuclear-electric
future and the solar-hydro-
gen future. 1 am convineed
that the solar-hydrogen
route is better, for reasons of
cost, environment and con-
trol of nuclear weapons. But
nuelear-electric still has its
believers, including notably
your major competitor, Pop-
wlar Science. We have to get
the word out that solar-hy-
drogen is a truly practical,
here-and-now choice. Thank
you for your efforts,
JOHN B. HODGES
BLACKSBURG, VA

Popular Science? Are those
guys still around?

Clearly as the fuel driving
our solar system, and very
likely our universe, hydro-
gen is most likely to be the
fuel to solve our energy prob-
lems here on Earth. As your
article indirectly pointed out,
the only way we could elee-
trolvze water without using
other fuels to produce need-
ed energy in quantities larg-
erthan could be reclaimed by
burning the hydrogen pro-
duced would be through the
use of solar energy. I was,
however, stunned by the
problem of needing that
much solar electrical genera-
tion. The statement made
was: "According to a study
by Joan H. Ogden and Rob-
ert H. Williams of Princeton
University, electricity from
a 244-mile-diameter array of
photovoltaic cells in New
Mexico could electrolyze wa-
ter into enough hydrogen
{and oxygen) to satisfy the
energy needs of the entire
U.58." A 244-mile-diameter

LETTERS

Power To The People
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miles or nearly 40 percent of
the state of New Mexico.
What do those people have
against people who live in
New Mexico? Seen in anoth-
er way, that array would con-
stitute more than 1.3 percent
of the entire United States!
For every 10 ft. = 10-ft. area
in this country, we would
need, on average, a PV cell of
12 % 16 in.! How about using
this as a springboard to look

at PV cell technology?
BARTON W. HENDRIX
DENAIR, CA

It was bournd to happen soon-
er or later, right? The first,
and who knows maybe the
final, oil war in the Middle
East. Are we doomed to spill
our children's guts on battle-
field after battlefield until we
inevitably run out of oil, or
blast purselves into eternity
by going nuclear?

There are alternate tech-
nologies available to us that

might just help pull us out of |

our rut forever and allow us
to wave bye-bye to the
OPEC nations and our de-
pendency on them. One tech-
nology with a great deal of
promise is the production of
hydrogen gas from ordinary
water via golar-electrie hy-
drolysis. The source of this
power is eternal—just pure

array’ That's over 46,000 sq.
&

sunlight and water, forever!
Hydrogen is no more or
less dangerous than many
fuels in u=e today, but some
people are scared of it, It's
important to inform the pub-
lic that hydrogen production
by this method has absolute-
ly nothing to do with hydro-
gen bombs or hydrogen
fusion, With careful han-
dling, hydrogen gas is no
more difficult to manage than
propane, and in many ways

safer when vented properly.
In my humble opinion, this
technology may be our best if
not totally perfect solution to
many of our problems, I can-
not tolerute the idea that we,
like junkies, are doomed end-
lessly to kill off each other for
a poisonous black fix. If the
public generally were to
learn of the benefits of free-
ing ourselves from OPEC
control over our oil supplies,
not to mention all the other
advantages, maybe they
would support changing our
ways and insist that we pre-
pare for a safer and saner fu-

ture.

JUOHN MURBRAY

VANCOUVER, CANADA

Highway Patrol

Let's get real! The only rea-
son anyone would spend $250
to $400 for a radar detector is
so they could break the speed
limit with impunity. Holy
cow! No one unintentionally
finds himself driving at 80
mph. Can we expect an arti-

cle comparing burglar tools
in the future? PAULTENSER
SPRHINGVILLE, NY

I cannot help but be in-
trigued by your “Sign Of The
Times'" article from yvour
Aug. 1915 izsue in Time Ma-
chine. The sign urged motor-
ists to voluntarily drive
within a 20-mile-per-hour
gpeed limit so that speed cops
would not be needed to en-
force the same. You conclud-
eil the piece by wondering
what became of the idea of
an honor system regarding
speeding, then on the facing
page ran a full page ad for a
radar detector. I believe if |
you have not answered your
own guestion, you have cer-
tainly provided a clue.
DAVIDR. DENNY
JOHNSON CITY, TN

Rack 'Em Up

I am the owner of a company
named Wooden Luxuries.
We do custom kitchens,
baths, specialized furniture
and so on. Even with my 12
years of experience, your
pool table project (page 74,
Dec. '89) was a challenge. Al-
though the plan called for
mahogany, 1 built my table
out of cherry wood, And with
the exception of how [ routed
the edges using different
bits, it is identical to yours. 1
hope to see more projects

like this one in the future.
DOUGLAST, STEWART
ASHEVILLE, NC
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sz Old Timer knives

<=5 | Are like good friends.
== s | After 40 or 30 years,
T=EE | you're d1ust getfing to

Presicent & Chief Exscutive Cificer Our palen'[ed Sealed-
FNOCLI A MM Pin Construction™ makes|
GILBEAT G MAURER | 'l Schrade® pocket knives
& Chisf Operating Officer the slmngea.t in [h.e world. Which is one reason we back them
with a lifetime warranty. So while
friendships don't always last,
good-lookin®, great-handlin’
Grou Pubiiahieg Droctor Old Timer® knives do. _

RICHARD E. DEEMS
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In a side-by-side comparison between the Honda Accord and the Plymouth Acclaim, the
differences are clear. The Acclaim has more interior room, mnrel::assengermommm
available seating for six, greater power with available V-6 and turbo, standard driver’s-side
air bag and our exclusive 7 year or 70,000 mile powertrain warranty.* All told, the Acclaim

GLEARLY, THERE'S

Honda Accord.

*Proiects engine, powertrain and covers outerbody mst-through. See limited warmnty at dealer, Restricbons apply.
+Base sticker price comparison. Std. equip, mmﬂﬂ:whﬂrlﬁhrmuhmum



hasmrerSOstandardfeaturesandapncetagthatsmrﬂ' ;

$1500 less than the Accord; Sojust call 1-800-Pryvouti A4 (<1 Advantage: Plymouth
for purchase or 1 information. Or visit your local Chrysler-Plymouth dealer for a test
drive. The Plyrnnu cclaim. When you consider all its advantages, nothing compares.

NO GOMPARISON.

More room.

More available
seating.

il

Available V-6.

Standard driver'’s-
side air bag.

Over $1500 less.

Plymouth Acclaim.



‘TIME MACHINE

75 YEARS AGO: DECEMBER 1915

Stage Fright
The 20th century was taming
the wild, wild West, but bad
guys still stalked the moun-
tains of Colorado, To counter
their depredations, one mo-
torized stagecoach operator
outfitted his vehicle with a
wire-mesh cage for mail and
passenger’s valuables. The
time and effort needed to
break into the cage, he rea-
soned, would deter robbery.
Incase the stage ran into real
desperadoes, however, he
advised supplanting the cage
with a steel pillbox housing
several well-armed gunmen.

Mountain Climber
In another example of
technology taming the
West, electricity was
overtaking steam as
the driving foree along
the railroads of the
Rockies. Steep in-
elines tended to tax
steam engines, which
often choked passen-
gers with sulfurous
fumes. So the Chica-
go, Milwaukee and St. Paul
Railway eleetrified a 440-
mile route through Montana
and marshaled 42 of the
world's biggest electric loco-

50 YEARS AGO: DECEMBER 1940

WUNTING THE SECREL QF LIFE

§ POPULAR |
SFCHANICS

Frnp Tracks

Before the birth of the Inter-
state Highway system, rail-
roads offered dead-straight

rights of way that inspired 2

vigions of transportation uto-
pia. Our cover story pro-
posed replacing tracks with
b-lane highways, Prop-driv-
en vehicles would race down
the inner lanes at 200 mph,
balanced on a single line of
rubber wheels, Meanwhile,
serpentine, articulated
freight trucks would domi-
nate the middle lanes. The
outer lanes would be re-
served for passenger cars,

25 YEARS AGO: DECEMBER 1965

| Kamikaze Robots

Although television was an
infant science, teleoperated
weapons were already on the
drawing board. Two Chicago
engineers outlined a remote-

motives. The trains, which
used the new technigue of re-
generative braking, soaked
up 3000-valts DC from near-
by hydroelectric plants.

bomber that sought out its
target with the aid of a TV
camera. Flocks of the
drones, shepherded by a con-
trol plane, could carry out

| earpet-bombing missions.

Do-It-Yourself Xmas
Ho-ho-ho home-shop proj-
ects were our theme, We
gave you plans for moving
yard displays animated by
pulleys, connecting rods and
small direct-drive motors,
Toy ideas included spring-
driven boxing puppets, sure
to be a knockout with the

bays, and a doll's house based
on your own home. To bring
our plans to life you clipped
patterns from the magazine,
soaked them in vegetable oil,
mounted them on slides and
projected the images onto
plywood,

Surface Effects

The "60s saw the evolution of
the hovercraft from nautical
novelty to workhorse of the
English Channel, In 1965,
California commuters expe-
rienced the United States’
first commercial air-cushion
serviee. A 60-mph British

model churned across the
San Franciseo Bay right up
onto the runways of Oakland
International Airport.
Meanwhile, naval architects
were developing second-
generation craft, from 2-man
sport models to 500-passen-
ger behemoths. P

control miniature dive- |

POPULAR MECHAMICS ® DECEMBER 1590




You won't need backpacks or hiking boots to
accomplish this feat, as long as you're smart enough
to take along your I@—the super slim [Q Zoom 700.
This incredibly compact camera offers a full range
of automatic features that are simple to operate, So
voul can concentrate on enjoyving the scenery instead
of worrying about how to capture it.
j“s I B I The pushbutton ease of this camera even has such unconventional
features as a multi-exposure mode, and the self-timer lets vou capture
yourself as King of the Hill, twice, with
only one setting,
See how easy it is to reach the peak
of picture-taking? Just be smart enough
. to use vour [Q.

The power zoom lens, first introduced by Pentax,
lets vou choose any focal length between 35mm and
RS | PENTAX
e - My
T 102000700

T0mm, plus a macro setting for close, detailed images.
O 1D PINTAR COMP

The 1Q Zoom 700 has many other features that lift picture-taking
to new heights, Built-in auto flash, backlight compensation, daylight
sync and slow-shutier speed syne assure beautifully exposed photos
from dawn to dark, outdoors or in.

-

\
- - i TORTH '}
aches its peak o - x
Zocrming re S =
N L o 7 f e SE—

PEN A TAF
102..7% g

a2 ]

King of the Hill af %5mm Revped im by micern e All pietures taken with the 1Q Zoom 700 and Kodak Extar film.



The answers to your insurance

Or s

Insurance terminology can often be confusing. Which is why a Prudential agent will answer as man
you can understand. So you can get your insurance needs off the ground.
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mple.

questions as you have, as many times as you want, in everyday words

Your piece of the Rock. We won't let you get it, until you've got it. Theprmentlal @
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After 6 weeks
in a hoom box,
how much power is

left in this battery?

The answer is at your fingertips.

The Copper Top™ Tester tells you instantly

if o battery is good or if it needs to be reploced.
Sa you need never get stuck with o boom box
that won't work.

Ifrou'mnmumhowmdipumnbun?'
s left— just pop it in the tester. Its part
the pockage. It's absolutely free. And it's only
=/ from Durocell.
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TOKYO, JAPAN—Japan's
principal shipbuilders have
joined forces with govern-
ment researchers to create a
high-speed superfreighter
that will leave existing cargo
ships in its wake.

The Techno-Superliner is
expected to be 330 ft. long,
and carry more than 1000
tons of cargo at 50 knots.

Two versions are under
consideration. Mitsubishi
and Mitsui are examining a
surface-effect variant, es-
sentially a big hovereraft.
Meanwhile, Kawasaki, THI,
NEE, Sumitomo and Hitachi
are looking into a small-
waterplane-area twin-hull
(SWATH) design to lift the
hull above 6-ft. waves,

To meet its performance

goals, the cargo ship will run
on 25,000-hp gas-turbine
powerplants featuring ce-
ramics and other advanced
materials. The engines, four
per ship, should boast 60 per-
eent thermal efficiency and
need a third the maintenance
of conventional engines.

At full throttle, the Super-
liner's speed will be 21 times
the average speed of conven-
tional container vessels.
That pace will allow the ship
to make the Tokyo-to-Tai-
wan run, normally a 3-day
trip, in less than 24 hours.
Travel time to the U.5.
would be eut to three days.
Editor Abe Dane
Assistant Editor; Greg Pope
Contributors: Alexander Bagley,

Yepharne Denman, Mie Fillon
Dl Fudtz

| ing Superliner by 2000,

TECH U-DAIE

News Of Tomorrow's Technology Today

Japan’s Jumbo Jet-Freighter Of The Future

The researchers aim to turn | Four gas-turbine-powered
the project over toashipbuild- | waterjets propel SWATH
er in 1993 and have a work- | version of Japan’s Techno-

| Superliner to 50 knots.

Highlights
W Splash Landing—.Jet-powered seabird
may be the mightiest plane yet

B Person To Person—Satellites and handheld
phones link any two points on Earth.

B Electric Dreams—NASA has an eye on
the ion engine.

B Sky Surfers—Hypersonic planes ride their
own shockwaves for better lift

M Space Regatta—Solar wind carries
interplanetary sailcraft to Mars.

B Now You See Me—A\agellan Venus

prabe stops playing hard to get

This Month
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A ILLUSTRATICON BY EID VALKGEURSKY

COLLEGE PARK, MD—
A future hypersonic aircraft
may surf on the shockwave
produced by its blistering
passage through the air.

On such a vehicle, called a
waverider, the shockwave
clings to the leading edge,
confining the high-pressure

Shockwave Surfers

gone behind it to the plane's
underside. The waverider
thus enjoys a lift-to-drag ra-
tio 10 times that projected
for conventional hypersonie
planes,

Under a NASA design
program, Ohio State engi-
neers have developed specs

for several waverider vehi-
cles, including a hypersonie-
engine testbed and a Mach-6
business or spy jet.
Meanwhile, University of
Maryland researchers pro-
pose a Mars mission using a
waverider that carries out an
aerogravity assist flying up-
gide down through Venus's
atmosphere. The wave-

Waverlders include Ohlo State’s

Stingray business jet [left and
right] and unmanned hyper-
sonic engine testbed |center).
rider's high lift-to-drag valoe
would work in reverse, pull-
ing the craft down into the at-
mosphere, so that when it
slingshots off toward Mars, it
gains the maximum boost
from Venus's momentum,

LONG BEACH, CA—A hy-
brid aircraft with tilting
props mounted midwing may
offer a low-cost, high-per-
formance alternative to the
V-22 Osprey tilt-rotor. The
Patriot, under development
at Ameriean Aircraft Corp.,
will dash at more than 4356
knots and have an operation-
al ceiling near 45,000 1t

Engines lie above the rear

PR ILLLUSTRATION BY DEAN ELLS

Tilt-Prop Alternative

fuselage, not at the wingtips
as on the Osprey, Their posi-
tion reduces wing-loading,
which adds to maneuverabil-
ity and gives the aireraft a
stall speed of between 30 and
60 knots, The props them-
selves are far simpler than
the V-22's, sacrificing hover-
mode maneuverability for
light weight and economy. A

ducted fan in the aireraft’s
nose provides extra stability
in vertical flight.

AAC has designed three
variants: an ordnance-laden
gunship, a troop-lift version
and a commuter shuttle. The
company revealed a nonfly-
ing prototype at last sum-
mer's Dayton Air Show.

Patriot can cary up to 48
troops or pack masshve

firepower, arrayed anound
3&0°, for shock assault.

-

X marks the spot where chip-
etching X-rays emerge.

Cheap X-Rays

ITHACA, NY—Instead of
dropping megabucks for par-
ticle aecelerators (see Tech
Update, page 19, June "80},
electronies firms could make
chip-etching X-rayvs much
more cheaply, say Cornell
University physicistz.
They've erossed two mag-
nesium wires between elec-
trodes on a pulsed power
generator. Pulses packing
800,000 amps vaporize the
wires, Where the wires
eross, radiation erupts, in-
cluding X-rays suitable to
write ultrafine cireuits,

(More Tech Update on page 17)

CORNELL UNVERSITY PHITO
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THE
SIMPSONS
T-SHIRTS

\ Lat everyone know who
your favorite family ist Full
| color design on easy-Care
¥ shirts. Available in kids'
sizes, from Infant 1o 20,
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GENESIS
SYSTEM

Amazing 16-bit technology
brings the graphics and
game play of the arcade
into your home. Includes
control pad, awesome
Altered Beast game.
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GAME BOY

NINTENDO GAME BOY

Unique portable video game

system with quality graphics

brings the power of Nintendo

to the palm of your hand!

Includes stereo earphones,

Video Link for simultaneous

2-person play, Tetris Game

Also availabls

GAME BOY RECHARGEABLE

BELTERY PRALK. . .. o8 i s o muanebvwoms

GAME BOY NYLON e
CARRYING CASE ......... ooiveesveinnas

Pak and batteries.

NINTENDO
ACTION SET

Popular video game
system with control
deck, controllers,

Zapper light gun,
and Duck Hunt/
Super Mario Bros.

Action Pak.

Also available:

NES FOURSCORE.......... m
MNES ADVANTAGE w
JOYSTICK . ......cccivenes 3

{Thiase games sald separmlely |




ATARI LYNX
Portable game system
with AC adaptor,
California Games
cartridge, ComLynx
cable which lets you
play with upto 8
other Lynxes.

17998

GAUNTLET © o ovvos oo 3999
AN 3798
BLUE LIGHTNING .. ... ... 3489
SLIME WORLD . ......... 3499

= commodore B4 =
—

COMMODORE
64C TEST PILOT

Complete compuler systam with
1541 disk drive, joystick, AF

=I'II|
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modulator, plus FIVE action simula- 99
tion programs, like "“Advanced Tac-
tical Fighter'' and ““Tomahawk'' r

1084S STEREO COLOR MONITOR

RGEB Composite color to maximize
the video capabilities of your Com-

modore computer; 13" monitor,

1541-1l DISK DRIVE
Extarnal 5" floppy disk drive for
CB4 and C128; storage capacity of
170 kilobytes, small footprint




TABLE TENNIS

FisherePrice

FISHER-PRICE
TOURNAMENT TABLE

The 3-in-1 game center! Offers three action-
packed games the entire family will enjoy. Fast
and easy to change from game to game, plus all
game pmcss and surfacas atora right in the table.
Ages 7-up. (

-I:. - ._ "' ;
99 1 EASY STORAGE / ' 2
SOME PRICES MAY BE .
LOWER IN STORE. /
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NIKKO’S RADIO CONTROL
BLACK THUNDER

Loud and proud, the Black Thunder sounds as
tough as it looks! Featuring real engine sounds,
screeching tires and a working horn, this
macho pickup also works in two forward
speeds plus reverse. Includes oversized
air-filled off-road tireg, and a full-function pistol
grip transmitter. Ages 6-up.

(o battary, T2V battery pack nol ncluded)




NIKKO’S RADIO .
CONTROL CESSNA o

Get the holidays off to a flying

start! 1/15 scale Cessna flies at .
your command with precise s
rudder control, automatic motor g

cut-off, charger. Ages 10-up.
{Six D, alght AA batteries nol iInchudad)
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A. MICRO LIGHTS
SPECIAL OFFER! Free Micro Lights

vehicles with purchasa of 2-Pack. 3”
Details at store. Pk

B. ELECTRONIC CITY PLAYSETS
Choose Combal or Emerge

City.
It's Micro action with electran Iiglgln
and sounds. Ages S-up.
Esch

(Wehicle, two AA balteries nod inclsded)

C. SUPER MICRO LIGHTS ”
Working head and taillights, plus G
Ench

light-up interlors. Ages 5-up.

D. BLAZE & ROAR VEHICLES

Each features mﬂnﬂalinm. s two w
differant sounds and its own buiiding!

Apes 5-up. Each

SOME PRICES MAY BE
LOWER IN STORE.




MARVEL SUPER HEROES
Choose from 8 of your all-time
favorite comic boo

-

heroes, each with /

accessories and fully .
Ench

articulated. Ages 5-up. +
.
A

MARVEL SUPER HEROES
TRAINING CENTER

Spacially designed features comple-
men! the unigue power

and action of each ss
figure. Ages 5-up.

(Figures sold meparaialy)

CAPTAIN AMERICA'S
TURBO ROADSTER

Fres-whesling vehicle with ramming
shield and getaway

glider wing. Opening
roof. Ages 5-up. 99

{Fagure sold saparatety)

y
A

SPIDERMAN’'S ROADSTER \
Mulli-purpose, ree-wheeling vehicle
with hinged canopy

exiension cable spider- ™
web: Ages S-up. 17!3 &

[Figaie soéd separminly)
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CLIONEL

GEOFFREY GIRAFFE 99
HEAVY IRON TRAIN SET
o,

_—

Six-unit electric set with die-cast smoking loc
Geoffrey boxcar. 45x27"" layout. Ages B-up.



HOLLEFI DERBY ROLLERS

We promise you'll really rock in these
Rollers. The hottest roller skates 1o hit
the streets in years, each leatures
urathane wheels and loe stops, sealed
bearings, lightweight chassis and
double-action aluminum trucks. Men's
sizes 6-10 or women's 6-9.

MICHAEL JORDAN
ELEC'I'FIONIC OOUNTDOWN BASKETBALL

The seconds are counting down, MJ has the ball
and he passes to you for a a-puintar at the
buzzer. You let fly with a fadeaway and it hits! So
now you can do it every night with Countdown

Basketball. Electronic shot clock and scoreboard
let you play with up to 4 players at once. Also in-
cludes two balls, 7* adjustable pole, baskat, nat
and detachable ball-return net. Ages 5-up.

{Four A batieries nat included)

:
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ENCORE

Song-filled party game that tests
each team's knowledge u;éyrics,
racing against the clock. Adults.

CLAIM TO FAME

The new party game in which you
can do anything to win. . . but
you've only 60 seconds! Adults.

TRIVIAL PURSUIT
DISNEY EDITION

Separate question/answer cards
for adults and kids, so the whole
family can play. Ages 7-up.

TRIVIAL PURSUIT

1980°S MASTER GAME
The decade’s only a year gone,
but how well do you remember
names and events? Ages 13-up.

TRIVIAL PURSUIT

1960°’S MASTER GAME
Wear your Nehru if you really
want to do well; tests headlines,
sports, more, Ages 13-up.

SOME PRICES MAY BE
LOWER IN STORE.
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CROSSFIRE
Biast the pucks...

see them spin 2290

and ralll
Apges B-up.
SCATTERGORIES
How many categories
can you match
using words that
begin with tha
same lelter?

ELECTRONIC

Jenga

/N
N
N

JENGA

OVER 450 TO¥S "R US
STORES COAST TO COAST
CHECK YOUR PHOME BOOK
FOR THE STORE NEAREST
Your

18%

Can you keep the

tottering tower 1m

Ages 12-adult.

from toppling?
Ages -up.

ELECTRONIC
TALKING
BATTLESHIP

Hits and sinkings are
nnnuu;nadl

... 30999
nol ineludsed)

SOME PRICES MAY BE
LOWER IN STORE.

= AL ABAMA = COMNECTICUT Fairmaw Hsights
Bermingham Danbusry SoEal
Hogwar Hartlord Widine
Hunisyie Watarbury Pooria
L] Rockiord
Whantgarmary = DISTRICT OF COLUMBLA Springlisid
s Washinglon Warmoen Hilla
. ZHA Wioodr
Piradiss Valley * FLORIDA i
Phoanis Hoca Aaton ¥ INDIANA
Tucsan Fart Laudardais Ewanswile
Fart Myars FL Wayne
« ARKANSAS LeTi T ] Indianapois
Fort Smith Jacksanvilla Latayatia
Morin Lifte Fiock ~ Laksiand Morrbville
Winsmi South Band
= CALIFORMLA Crlando Temme Hite
Banershiold Pansacods
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Fadrlisid Stuart Ciedar Aapids
Fresns Takahanme Dizn Mairnes
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Bacramanta Euuuura Wichlts
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Zan Bemarding Macon Bowling Graem
San Diego Savannah Lasxigon
San Francisco « IDAHO Losuigvills
San Joae B
Santa Basbara i » LOUISIAMA
Thousand Caks » HAWAI Baton Aouga
Viciorilie Honohily Latuysita
Manimes
= COLDRADO = ILLINCIS Mew Orisans
Boulder Aurorm Shravepoi
Colorado Springs Bigomingion
Danvar Chizags

" TALKING BATTLESHIP

MAINE
Bangor
Parland

MARYLAND
Battimone
Frisfarich
Sahstiury

MASSACHUBETTE
Boston

Sptng ikl
Worceshar
MICHIGAN

Dwtroit

Flint

Grand Aapids
Lansing

Saginme

MINHESOTA
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Maplesood
Minmsapolis
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MISSISSIPP
Bl
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MISSOUR:
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Global Remote
Phone Service

SCHAUMBURG, 1L—The
most ambitious use of the
coming generation of low-
cost, lightweight satellites
yvet proposed is a worldwide
telecommunications system
orgunized by Motorola, The
network, called Iridium,
would allow callers to com-
municate from anywhere,
without knowing the location
of the dialed party.
Seventy-seven satellites,
each weighing only 700
pounds, would cirele the
globe pule-to-pole in low
Earth orbit, ensuring that
every point on the planet
would be in line of sight with
a spacecraft. Each satellite
wonld project a 350-mile-dia.

coverage “cell" that sweeps
geross the surface as the
spacecraft orbits,

Motorela hopes to begin

launching the satellites on

winged boosters.

Iridium lightsat takes call from

lon-Thruster Space Engines

TULLAHOMA, TN—Seek-
ing alternatives to chemieal
rockets, NASA and other
Epace agencies are eyeing
weight-saving electrie pro-
pulsion systems. One front- |
runner is Lthe jon thruster, |
whieh has the potential to eat
a Mars mission round-trip |
time to nine months.

Inanion thruster, a gas
such as xenon is fired into an
ionization chamber, where it
meets & shower of electrici-
ty—electrons racing from a
rathode to an anede. The

electrons strip other elec-
trons from the gas atoms,
converting the atoms into
charged fons.

Charged gruds located be-
hind the chamber accelerate
the ions into a thrust beam.
Beyond the grids, a second
cathode restores neutrality,

Small-scale European and

Japanese ion thrusters will

be launched on test satellites
in 1992, Meanwhile, NASA is
probing durable grid materi-
als with an eye to scaling up
for & Mars mission.

p‘_.;] |"11'||E“hh: T"H'LH‘I:- i]'|_ I HHEI m h!l'll:l‘.l-l."t, -I'_htf_kj billll'lg
possibly using Pegasus- via ground station, and relays
. call via sister satellites,
ANCDE SCREEN ACCELERATOR

MAGNETS

GAS INLET

CATHDDE,

ELECTRIC pfe -

POAVER

MAGNET

& ELECTROMNS
G PROPELLANT ATOMS
@ PROPELLANT iM%

GRID

GRID

"NELITRALIZER
CATHODE

Inside lonization chamber, magnetic field [yellow) keeps lons and

"

NASA's Green Machine

MOUNTAIN VYIEW, CA
—When astronauts return
from missions, they're sick of
frecze-dried rations and of-
ten crave fresh produce. To
zatisfy that desire in space,
NASA's Ames Research

| electrons away from walls to improve engine efficiency.

Center is developing a hy-
droponic garden to fit a
standard equipment rack on
Spuace Station Freedom,
Inside the salad machine,
lettuce, carrots, tomatoes
and other vegetahles will

Space plants In slide-out chambers [left)] can sprout upside-down in
microgravity. Working model [above| has grown lettuce.

| Space Station.

grow in soilless nutrient salu-
tions. Output requirements:
three salads per person per |
week for g erew of four,

Water transpired by the
plants will reeyele into the
nutrient delivery system and
may ultimately supply pota- |
ble water for erew consump- |
tion. In addition, the plantz
will add oxveen to and re-
move carbon dioxide from
the michine's air, which can
be furnished to the cubin en-
vironment as part of a bio-
regeneriative life-support
system.

Ames eurrently has u
waorking model and aims for
an operational rack system
by the launch date of the

POPULAR MECHANICS » DECEMBER 1990
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PARIS, FRANCE—A gi-
gantic S-engine cargo plane
would operate strietly from
the seas, under a proposal
dired by a study group here,
The plane, desipnated Hy-
iheo 2000, would have o maxi-
mum takeoff weipht of 2.2

Super Cargo Seaplane

million pounds, outlifting the
eurrent world heavyweight
champion—the Russian
An-225 Mriyva—hy a million
potnds.

The Hydro 2000 group
sugpests maritime shipping
outfits that have heavy-lift

machinery and container fa-
eilities in place could operate
the aireraft. This would keep
the behemoth from pummel-
ing runways and adding to
conpested reight-terminal
girspace, The plane would
have no landing gear,

The group = carrently =o-
liciting interest in feasibility

The 330-ft.-long cargo seaplane
will be world's biggest, stron-
gest alrcrafe, if French backers

win support from planemalkers.
studies from U, 5., Soviet
ind Japanese aerospace com-
panies, giming ultimately to
assemble a multinational
consortium to build the
cargo plane.

PASBADENA, CA—Contin-
uing the quest for 4 foolproof
Mars rover, enginesrs at
NASA's Jet Propulsion Lab-
aratory (JPL) have tackled
thiz question: What happens
if the unmanned explorer ac-
cldentally fips over?

A pair of auxiliary wheels,
linked to the front wheels by
twin levers, would enable a
capsized rover to right itself,
‘ as well us negotiate steep

slopes and ledges. Wheels
and levers on the unmanned

Rover That Rolls Over

vehicle would be indepen-
dently powered.

Should the rover land on
its back, the auxiliary wheels
would swing forward and un-
der the front wheels, raising
the front of the articulated
vehicle, The rear wheels,
mounted on movable arms,
wotld then elimb over the
auxiliary wheels and front
wheels until the rover turns
ver,

The extra wheels would
ilso act as outriggers to sta-

In top three frames, extra wheels move under flipped rover. Bottom
frames show rear wheels rolling over other wheels to right rover.

bilize the vehicle on uneven | rover up Martian hills as
terrain and help drive the

steep us 407,

LEADER
GLIIE

LIGHT-ENMITTING
CHEXDE

Fiberoptics' Latest Angle

| deep-sea shrimp, squid and

LONG BEACH, CA—Gamae
fish that feed at great ocean
depths often ignore conven-
tional lures because surface
light doesn't penetrate far
enough to make them visible,

A California inventor may
have overcome the problem
by developing an electrically
powered deep-sea lure that
mimics bisluminescence, the
firefly-like light given ofi by

Artificial bleluminescent squid
uses the fMash of fiberoptics to
fool preying fish.

The lure’s body resists deep-

some small fish. Tuna, marlin
and shark often dive deep to
prey on these bioluminescent
OFERnisms,

Light-emitting diodes feed
optical fibers, which distrib-
ute & deceptive glow through
the mock-squid's tentacles.

water pressures and has a
flashlight-stvle depressible-
plastic on/off switch. |
Inventor Mark Treon has
patented the device and is |
testing protolypes. |

i More Tech Update on page 201
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BUMPER TO BUMPER PLUS

160 horsepower. Shift-on-thefly InstaTrac.
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Chevy S-10 Baja 4x4, 4.3L V6. The biggest engine in a compact pickup. 1t's another
reason more truck owners switched to Chevy last year than to any other truck? Chevy S-10 Baja
4x4. Winning the hearts and minds of bona fide off-road enthusiasts. With more standard
horsepower than Ford. More standard torque. Anytime you buckle in, it's a rush.

w theat

-—""_----_-
More People Are Winning With /:'.3? of America. TODAY’S TRUCK IS CHEVROLET."
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Solar-Wind
Sailcraft

WASHINGTON, D.C.—
Five hundred vears after Co-
lumbus made his voyage of
discovery, ab-country flotilla
of solar sails will ree aeross
the void between Earth and
Mirs, if current plans hold
The solar sailz are sheets
of aluminized plastie, some as
broad as & city block, They
would unfurl from canisters
rocketed into a high Earth
arhit, Solar wind, consisting
of particles streaming out
from the Sun, would propel
them pist the Moon and to
Mirs in one to five veurs.
Three .8, design teams
have submitted entries
Johns Hopkins University
affers ¢ iir-l'--'ull'.:]lu'l| sunflow

Micro-Powerplants
MOBRISTOWN, NJ—Per- |

haps the smallest electro-
chemical devices ever maide,
tiny fuel cells built right onto
microchips cowld power elec-
tronic equipment without
butteries. Prototypes of such
fuiel cells, less than 20 mil
lionths of an mceh thick, have
been developed at Bell Com-
munizitions Research

The device generates pow-
er when a mixture of wr aml
fuel pas, such as hydrogen,
ix blown over its surface

-—-r 2 M
Launched via Pegasus booster, Johns Hoplkins University's solar sall unfurls in space. The disc-shaped sun-
flower sail would carry a scientific-instrument package to Mars,

P ILLLISTRATIONS By ADOUPH E BROTMAN

To launeh the vehicles will
require at least $10 million up
front, funds that race orga-

or sail made of thin, triangu-
lar petals. The World Space
Foundation has designed a
huge square-rigged entry,
while an 8-armed, rotating

“heliogyro” comes from the
Massachusetts Institute of
Technology. Italy, England,
China and the Soviet Union
Irl:l.'l-!' il.]:‘-I X ||-'."'.:H'|:I!'1|E ."-Hl]:‘-

nizers are currently trying to
Feil=e

Micro fuel cell consists of two
thin electrodes separated by
gas-permeable electrolyte.

. FLIEL GAS

QXIDANT

"-t.'l:l"tl]'l[: IR ||"|||‘Ii|'.:“[|-|'4'|||]|'-
tion reaction that creates an ~
external low of electricity.

The Bellcore resenrchers
believe the cells could be
printed on continuous plastic
sheelz, which could then be
rolled into open spirals
through which the fuel ras
could he ||:I..~u:'-1'li. ']'|:I1-_'l.' are
also investigating how to
depaosit the cells rnght onto
microchips, to supply power
tis tightly packed high-speed
awitches.

. FLUEL-OXIDAMNT
MIXTLIRE

P ILLLISTRATICN HY HANK IKEN: BELLCORE PHOTO
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Magellan Starts M;inng

PASADENA, CA—After
teasing NASA's Jet Propul-
sion Laboratory with tempo-
rary communications lnsses,
Magellan has settled down

ing its solar panels toward
the sun and pulling the an-
tenna off-line with Earth.
JPL controllers regained
contact, Jost it again, then re-

Mageliar's radar mapper has re-
turned an Iimage of a 12-mile
swath of Venusian landscape
[right}, featuring lava-filled val-

leys and mountain ridges.

to begmin mapping Venus and
has already returned images
of sturtling elarity,

Both the muin and backup
attitude-control computers
on board the probe went hay-
wire, and the spaceeraft
shifted into safe mode, turn-

20

established a Iinkup with the
probe. They then radived in
structions to override the
fault-protection system and
keep the antenna pointed at
Earth.

Meanwhile, tests revealed -

that the synthetic-aperture
radar is working flawlessly,
cutting through cloud cover
to resolve details spaced as
finely as 130 vards apart. Ge-
ologists are surprised at the
seale of wrinkling on the
planet’s face, which suggests
a violent past. LTI}

POPULAR MECHANICS ® DECEMBER 1990



’ When the view
is priceless...

make sure you've packed a Pentax. Pentax
binoculars deliver unsurpassed clarity,
ruggedness, and design at a price that won't
break your back! Pictured (top to bottormn)
Models 10x24 UCF, 7x20 DCF, and 7x35 PCE

Manulacivners ol Binacularg «Monoculars = Camaras « Lansas « Video
35 Inverness Dirive East - Englewood. Colorado BO112
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FLASH AND DASH

This year's import crop emphasizes sexier styling, more power

® We hate to be the ones to say this,
but we're going to anyway, The "T0s
and "80s were pretty dull as far as
imported cars go. Sure, there were
exceptions. There always are. But
onee you get past a handful of
cars—the Ferraris, the Z-cars, the
Porsches—what did we really get
from foreign shores? Mainly econo-
boxes. Long gray lines of small
sedans that did a yeoman job of
transporting several people from
point A to point B. And all of them
were as reliable as a tooth filling,
And about as exeiting to drive.

But now here we are into the '90s,
and things are definitely heating up.
If you like cars for more than merely

POPULAR MECHANICS ® DECEMEER 1950

and new standards in luxury.
BY RICK TITUS, West Coast Editor

their utilitarian value, then this is
going to be your decade. Yes, there
will be the usual and necessary sta-
ble of point-A-to-point-B hardware
(most of which is quite good). But
for the automotive romantic, some
seriously hot performers are on the
boards.

What makes this news even bet-
ter than usual is that we're talking
about performance cars with excit-
ing styling and luxurious comfort,
yet aimed at the real world middle-
market. Cars that, despite their
glick looks and fantastic accelera-
tion numbers, sell for figures attain-
able by mere mortals. And that is
something to get excited about.

P PHOTO BY MIKE GASPAR

ACURA NSX

Alfa Romeo
Since its takeover by Fiat nearly
two years ago, Alfa Romeo has been
busy introdueing its all-new 164
gports sedan and refining its aging
Alfa Spider.

The new 4-door 164 is the result of
a 4-year joint development effort
between Saab and Alfa Romeo on a
sports/luxury sedan platform for
shared use. The outcome is a prod-
uct of outstanding handling, per-
formance and comfort. A car that
should give Alfa Romeo a far great-
er presence in the American market
in 1981,

As for the Alfa Spider, driving
comfort was the principal focus in

43




P PHICITE BY MIKE ALLEM

ACURA LEGEND COUPE LS

its updates. Interior trim and finish
levels are refined with new seats,
door panels and center console.
Standard power steering and now an
poptional automatic transmission
speak volumes about Alfa's intention
to take the old Spiderupseale. And re-
finements made to the Spider’s 2.0-
liter, 120-horsepower, 4-cylinder en-
gine go a long way toward improving
ita driveability.

Last, but eertainly not least, are a
number of external cosmetic changes,
There's a new bumper, w ith an en-
closed grille, which serves to give the
Spider a lower, sleeker, more aerody-
namic look. New side skirts and new
rounded trunk and fender lines witha
smooth-edged full-width taillight
bring the Spider’s styling well into the
"G0s, Intotal, these small adjustments

SPOTLIGHT

ACURA LEGEND L

add up to a very refreshing—and
much needed—Tfacelift on a timeless
Sports car.

Acura

Although the superb NSX sports car
iz soaking up most of the attention,

Mitsubishi 3000GT VR-4

® Sporting every conceivable high-per-
formance gadget known to an engineer,
the 3000GT VR-4 is Mitsubishi's way of
serving notice to the motoring world that
they're here—with a vengeance. With
24 valves, four cams, two turbos, two
intercoolers and 307 hp, the 3-liter V&
propels the 3800-pound 242 to 13.7-
second quarter miles and 160-plus mph
top speeds. Shod with 24545 R-17 rub-
ber on all four corners, there's plenty of
4wd traction, and enormous 4-wheel

discs to haul it down as well. There's 4-
wheel steering, an airdam and spoiler
that deploy electrically at higher speeds
and retract in town. Even the muffler has
adashboard switch to alternate between
performance and quiet modes.

With styling guaranteed to attract ev-
ary copwithin miles, tha Mitsu will readily
leave an L98 Corvette behind—and still
have room for a couple of short people or
some suitcases.

—Mike Allen

Honda's Acura division has also been
working overtime on its real bread-
winner, the Legend series, The result
is brand-new replacements for the
popular Legend coupe and sedan, re-
designed, in the Honda tradition,
from the ground up.

The Legend story starts with a re-
engineered version of the car's 24-
valve sohe alominum-alloy V6 engine,
bumped up to 3.2 liters (from 2.7) and
a robust 200 hp (from 161 hp), in re-
sponse to eriticisms of rather ordinary
performance in the original car. A re-
designed valvetrain reduces recipro-

cating mass by 15 percent, which
improves throttle response and

ps overall operating smoothness.

Honda has mounted the redesigned
V6 longitudinally, rather than trans-
versely, improving front/rear weight
distribution to 60/40 from 62/38 in the
original.

The chassis has alzo had its share of
attention, with a general stiffening to
improve handling, and the double
wishbone all-independent suspension
has alzo been revised.

The new Legends are slightly larg-
erthan their predecessors in every di-
mension, and are also a tad heavier,
As you'd expect, there are new bends
in the sheetmetal to go with all this
engineering. What you might not ex-
pect is that the new Legends aren't

uite as aerodynamically efficient as
the originals,

However, it seems certain that this
small step backward will be more than
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INFINITI G20

offset by the Legend’s many
other improvements, as well as
itz new-found musele.

BMW

Floor traffic in BMW dealers’
showrooms in 1991 should prove
an interesting mix of personal- |
ities and economic profiles,
With a lineup of mouth-water- |
ing products ranging in price
from $20,000 all the way to near- =
ly $80,000, BMW sales person-
nel are going to have to quickly
decide if they're talking with
rich people or their servants.

The new 318i is based on the old 320
platform, which, with a slightly de-
contented appointment list and a
smaller (but tguruughly potent) 16-
valve, 1.8-liter, 134-hp, 4-cylinder en-
gine, brings the old 320 body back to
affordability. In execution, the pack-
age works quite well. Still a satisfy-
ingly snappy performer if driven hard
enough, the new 318i is light and pre-
cise to the touch, yet provides plenty
of comfort, quality and that good old
BMW mystique.

As for the economic high-rollers,
BMW's new dream machine is likely
to be the all-new 850i coupe. And who
could blame them? Built as the re-
placement for the long-loved and still
gorgeous 635CSi, the new 850 is total-
ly state-of-the-art in terms of engi-
neering, styling and manufacturing.

Powered by the same 300-hp 612
that propels the sumptuous T50iL se-
dan, this super aero luxury sports
coupe isn't likely totake any prisoners
in its market segment, where it goes
head-to-head with the new Mercedes-
Benz SL 2-seaters.

Honda

With the station wagon market about
to stage a significant comeback,
Honda is positioning itself to capital-
ize on this trend with the introduction
of its new Aeccord wagon. It will be
built on the eurrent sedan platform,
beginning in late winter.
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TOYOTA MR2

Already manufactured and sold in
Japan, the new American market ver-
sion will be assembled at Honda's

Marysville, Ohio, plant, with little
likelihood of export to any other mar-
kets in the short term.

SPOTLIGHT

@ Already selling at $3000 or $4000
over lisl, it looks like the Mercury Capriis
this year's Miata. Imporied from Ford of
Australia, tha little 2+ 2 roadster is avail-
able in two levels of trim and with a
choice of two engines. The base power-
plant is a 1.6-liter, 4-cylinder with 16
valves and multiport fuel injection. Out-
put is 100 hp. The upscale XR2 adds a
urbocharger and an air-to-air intercool-
er, giving the XR2 132 hp.

Driving the Capri confirms one suspi-
cion immediately. This is a sports car for

the masses—a no-hassle, trouble-free,
easy-to-use, top-down sporister with the
mainstream automotive type in mind.
Long doors make it easy 1o getinto, pow-
er sleering is light and precise and the
transmission is clean shifting.

In its fully loaded XR2 trim, with op-
tional hardtop, fog lamps, air condition-
ing, cruise control, power door locks,
cassetie player, rear spoiler and fancy
alloy wheels—all things we've come o
expect today—the Capri is by all meas-
ure a "90s sports car. —Rick Titus
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PRAPHCITC B MIKE ALLEMN

Hyundai
Hyundai is one of the fastest-growing
car companies in North Ameriea, but
up to now, its lineup has lacked a sexy
model to attract the younger, image-
congeious buyvers into its showrooms,
Hyundai's newly unveiled 2-door
Seoupe sportster should do just that.
Designed as a 2+2, the sleekly styled
Scoupe fleshes out Hyundai's lineup,
which now embraces three different
nameplates.

Powered by a 1.5-liter, electroni-
cally fuel-injected, single overhead
cam, 4-cylinder engine, the new
Scoupe ean be ordered with either a 5-
speed manual or 4-speed automatic
transmission. The Scoupe is offered in
several trim levels with base prici
starting around $8400 and a ful]I;' ln}aﬁi’:
ed model at just under $11,500, mak-
ing it one of the most affordable sports
coupes on the market.

Infiniti

If in fact the 1990s is the decade of
more practical thinking, then the all-
new Infiniti G20is the right car, at the
right time for the right price. The G20
is targeted at the entry-level image-
conscious buyer. Its 2.0-liter, 16-
valve, 140-hp 4-cylinder engine pulls
smartly, and its front-wheel-drive
chassis displays surprising balance
and cornering power.

The G20 has the feel, both in terms
of comfort, general roominess, pre-
cise handling and power of several
makes costing twice as much. Its ap-
pearance is a bit understated for a car
with luxury aspirations, but its price
of under $21,000 will make it the per-
fect third model for Infiniti dealers.

Infiniti's flagship, the Q45, is out-
wardly unchanged for '91, but the
world’s first production active sus-
pengion system comes aboard as a
$5000 option. At first glance, the price
may drive some buyers away from the
handling and comfort advantages of
an active suspension system, but a
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ISUZU STYLUS

TOYOTA TERCEL LE
foul weather, bad-road demo ride may
very well drive them back.

Isuzu
For '91, [suzu brings to market some

small cars with big technology. After
the reintroduction of the Impulse line
in late spring of 1990, Isuzu follows
with the Impulse RS.

Mot a mere case of fancy label work,

SPOTLIGHT
Acura NSX
® A great deal has already been written
about this new 2-seater from Honda, in-
cluding our own initial impressions (see
Drive Report, page 106, Sepl. '90). And
in all this verblage, you'd have to look
hard to find a single criticism. Honda's
first foray into the world of world-class
sporis cars is about as close to perfect
as any manufacturer ever gets.
Although there are cars in this price
class—about $58,000—1hat are quicker
in a straight line, the NSX's all-around
blend of speed (0-60 mph, about 5.5
seconds, lop speed 160 mph), Nlawless

handling and superb road manners is
unique. The 270-hp dohc 24-valve alu-
minum V6 is spirited, without being
quirky. The aluminum-alloy chassisis as
flex-free as a railroad trestle. And the
leather-lined cockpit is exactly what
you'd expect of a supercar—or maybe
even a Learjet.

The NSX goes beyond being an out-
standing first efiori from a company re-
nowned for iis first efforts. It's one of
those rare cars, sports or othenwise, that
sends all the other guys scurrying back
to their drawing boards. —Tony Swan

PR PHOTO BY MIE GASPAR
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the RS has a Lotus-tuned suspension
system and the sure-footed traction

of full-time all-wheel drive. Mated a

to its turbocharged and intercooled
160-hp, 16-valve, 1.6-liter, 4-cylinder
engine and 5-speed transmizsion, this
little terror is a 2+2 sports car
with big-buck technology at under
220,000 fully loaded, including sun-
roof.

Another new produet, conceived to
assist in Isuzu's march back into the
mainstream car market—the compa-
ny's already become a sales leader in

the sport/utility segment—is the all-
new Lsuzn Stylus.

A d-door, front-wheel-drive chassis
designed for the entry-level subcom-
pact class, a crowded segment of the
market now shared by some 50 mod-

SPOTLIGHT

T

® One year after the introduction of the
current Celica, Toyola is once again of-
fering a convartible version, And once
again, the new ragtop is an improvement
on its predecessor.

Like previous Celica convertibles, the
new GT is subcontracted by ASC, in
Michigan, a company that gets high
marks for its conversions. The new GT
convert has respectable punch—130
hp—in its 2.2-liter 16-valve dohc 4-cylin-
der engine, and buyers can choose be-

Celica GT Convertible

tween 5-speed manual (standard) and
4-speead automatic ransmissions.

The Cambria cloth soft-top is power-
operaled, stowing neatly beneath a rigid
tonneau cover, and the engineering ef-
forts of ASC and Toyota have produced
a much stiffer chassis, which pays ofi
with improved handling.

As the photo Iindicates, the Celica
lakes well 1o toplessness. And for afford-
able 4-seat fresh-air fun, the GT convert-
ible is worth a testdrive. —Tony Swan

POPULAR MECHANICS ® DECEMBER 1990

els, the Stylus is available in three
models, with two engine offerings.
The top-of-the-line X8 has a Lotus-
tuned suspension system and a 1.6-
liter, twin-cam, 16-valve, 130-horse-
power, 4-eylinder engine that pulls
the car quite well.

Performance capabilities notwith-
standing, interior space and styling
are the Stylus's best marketing weap-
ons. The interior is very well laid out
and offers a surprising degree of com-
fort for a car of this class,

From any angle but the front, the
Isuzu Stylus draws no particular at-
tention toitself. However, its nose, or
maore specifically, its grille and lower
valance, have a strong European fla-
vor and give the car a purposeful
stance,

Mercedes-Benz

Mercedes-Benz is just about standing
pat for 1991, with only two model
changes planned. Both are content
changes to current platforms. The
IWE, powered by a 2.3-liter 4-cylin-
der engine, is back.

Last sold here in 1988, the new 190
looks the same as the current 190
models, and lacks only the 2.6-liter 6-
evlinder engine and electric seats to
be identical. The 190E 2.3-liter is de-
signed to be the entry-level Mer-
cedes-Benz and is priced under
$30,000—the only Mercedes-Benz
that can make that claim.

The other new Mercedes model is
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an S-class 350 turbo diesel. A direct
successor to the 3005D, the diesel-
powered S-class model will not be sold
in California.

The resurrection of the 4-cylinder
190 and the addition of the 350 turbo
diesel gives Mercedes-Benz 18 cars in
its model lineup—its largest line ever
in North America.

The 2408X has been a real record set-
ter for Nissan, and though it goes
largely unchanged for 1991, it does
get several welcome updates. For
starters, the car gets a facelift or,
more accurately, a nose job. Smooth-
er, and more aerodynamic, the fresh

sheetmetal gives the 1991 2405X a
maore current look. Engine and sus-
pension are the other two areas of re-
finement. The 2.4-liter, 16-valve, 4-
cylinder now makes 155 horsepower,
which gives the 24058X one of the best
power-to-weight ratios in its class.

The 2405X fastback is available
with Super HICAS 4-wheel steering
as an option. This package is based on
the same system used on the current
J0ZX.

Slicker looks, smoother power and
better handling, all added to a car that
was already a sales success story,
ghould make for some heavy traffie on
the floors of Nissan dealer showrooms
in1991.

SPOTLIGHT

Nissan Sentra

@ This latest redesign of Nissan's solid-
selling subcompact marks an imporiant
turning point in its history. Asof 1891, the
Sentra becomes a car people will covet,
as distinct from the kind of car people
buy to get from Ao B as economically as
possible.

Part of this will come from the subdued
but tasteful styling, very much in the
Maxima/Stanza school, and improved
quality inside the car.

But the more compelling reasons are
hiddan by the new sheatmetal. Although
the new Sentra’s dimensions are virtual-
ly identical with the old, the chassis has
been given a thorough overhaul, includ-

HONDA ACCORD EX WAGON

Toyota

Toyota enters 1991 with the strongest
and widest-ranging product lineup in
the import market. From pickup
trucks to sports cars to sport/utility
vehieles to luxury touring sedans to
econoboxes, Toyota has it all.

The coveted Land Cruiser gets only
better for the new year. Fresh styl-
ing, roomier interior, improved com-
fort, full-time 4-wheel drive and
numerous luxury options will likely
make this vear's hardest-to-get new
vehiele even harder to find on a deal-
er's showroom floor in 1991, But for
those who hang in, the wait will surely
be worth it.

For all its size, the Land Cruiser is
fully off-road capable, with good
ground clearance and a supple zus-
pension system—just the thing for
hig families with lots of camping gear,
[t'a not the best choiee for familieaina
hurry, though. The straight-Six en-

% gine, though smooth and torquey,

ing a new frant subframe and increased
front tread. Other suspension elements
have been retuned to produce better
handling and a marked improvement in
ride quality, which now ranks with the
best in this car's class.

There's also more muscle, with two
new engines. The standard powerplant
is a 1.6-lter dohc 16-valve 4-cylinder rat-
ed at 110 hp—20 hp more than the previ-
ous model—with solid fuel economy
ratings lo boot: 30 mpg city, 39 highway.
If you want more go, the optional 2.0-liter
dohc 16-valve 4-cylinder makes 140 hp,
giving you the hottest subcompact on
your block —Tony Swan
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makes only modest power for a vehi-
¢le this big.

The all-new Toyota Tercel is one
of the few subcompacts to add more
comfort and luxury for '91. Available
in either a 2- or 4-door model, the Ter-
cel is powered by a 1.5-liter, sohe 12-
valve d-cylinder engine that produces
52 hp and 90 ft.-Ib. of torque. For an
entry-level product, the car is pack-
aged with plenty of options, which in-
clude everything from three types of
transmissions to three levels of trim
and six different exterior colors—
choices not often found on this level
of car.

Introduced as a '91 last spring, the
Z-geater MR2 adds bright yellow as a
color choice. This little exotic contin-
ues to please with its low, sleek,
expensive looks, its race-car-like
handling, its flexible and willing
powertrain (with either the 130-hp
2.2-liter, or the turbocharged 200-h
2.0-liter), and its amazingly H.fﬁ:ll'tﬂ
able price. It's the working class Fer-
rari, and for that it gets high marks
from us. ™
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INSIDE THE IMPORTS

Engineering leads the way to the changing imported car landscape.

CLUTCH PLATE

FLLID INLET FROM PLIMP
E SOLENCID VALVE

DIFFERENTIAL RING GEAR -

® The highest tech on 91 imports pre-
dictably is found at the high-end, but
there's engineering action at entry-
level, too.

Variable valve timing
The $60,000 midengine Acura NSX
features a new approach to variable
valve timing, worth 20 horses on its
270-horsepower 24-valve 3.0-liter V6.
The camshafts have groups of three
lobes for each pair of valves, with one
wide lobe in the center shaped for
more lift and different open/elose
gchedules at high speed. All three
actuate rocker arms, but at lower
speeds, only the outer lobes' rockers
operate the valves.

At 5800 rpm, a solenoid valve opens
and pressurized engine oil flows
through the rocker shaft to a piston in
an outer rocker, pushing it partly into
the center rocker. This forces the
center rocker's piston partly into the
other outer rocker, Ineﬂing the three
rockers together. The valves now
open according to the more aggres-
sive shape of the center lobe pushing
against the center rocker. Close the
solenoid valve, a spring pushes back
the pistons in the rockers and it's back
to normal valve timing. The advan-
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tage here is better low-end torque and
emigesions, and no choking off of the
high-end breathing.

The "91 Nissan Sentra gets the
variable valve timing system intro-
duced in "90 on Infiniti and 300ZX. It's
not as sophisticated as on the NSX,
but it brings high-tech down to an en-
try-level 1.6-liter 4-cylinder that de-
velops an impressive 110 horsepower
(69 per liter). Sentra's computer also
controls a solenoid valve, through
which pressurized engine oil flows
into a chamber in a 2-piece hub in the
camshaft sprocket. When the com-
puter closes the valve, oil pressure
builds and pushes a geared piston that
turns the camshaft relative to the
sprocket, advancing valve timing,
though valve lift and overlap are the
same, The result is smoother idling
and improved emissions.

Drive-by-wire

Is all-wheel drive already becoming
yester-tech? For maximum traction
and no wheelspin on foot-to-the-floor
acceleration, a computer-controlled
throttle (“drive-by-wire"”) iz a must,
even though an opened-throttle fail-

ﬂ.'

‘ CLUTCH PLATE

Mercedes axle uses hydraullc
pressure to lock clutches in dif-
ferential to reduce wheelspin.

ure has obvious safety ramifications,
BMW and Mercedes-Benz take
the plunge in '91, dropping the con-
ventional throttle cable. The gas ped-
al instead moves a variable resistor,
signaling a ecomputer that in turn com-
mands motorized throttle butterflies.
These have variable-resistor feed-
back circuits, so the computer knows
where the throttles are, and can com-
are them with the gas pedal signal
or plausibility.

MW, which is using the system on
the 7601 and 850i, is “pure.” If the
computer detects a failure in the
throttle plate motors, it provides a
limp-home mode bazed on the gas
pedal signal. If the computer thinks
the gas pedal signal may be flawed, it
shuts down, Springs close the throttle
plates and the car won't move, Mer-
cedes, which offers the system on
Sixes and VBs with automatie trans-
miggion, has a backup cable from the
gas pedal to the throttle, permitting
? to about 40 percent of full-throttle
if the computer shuts down the throt-
tle motor. In either case, when the
system is operating properly, the

ttle smoothness on both accelera-
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VALVE OPEN ===
VALVE CLOSED ——f

SWITCH VALVE

Mitsubishi 3000GT VR-4 has remote-controlied

muffler valve. It closes off part of the exhaust
for lowered noise levels below 3000 rpm
and automatically opens above that for best

power. Hate your neighbors? Then leave it
wide open all the time—there’s a switch on

the dashboard,

tion or deceleration is spectacular.
And with logie from wheel-speed sen-
sors added to the mix, there's never
any wheelspin to boot.
Mercedes-Benz is offering a dual-

SWITCH VALVE

work of the 700 series) gets an all-
mechanical traction improvement, a
version of the Torsen torque-sensing

Turbos, torque and

horsepower
Turbos usually mean top-end torque
and horsepower improvement, and

'91 has its examples. But smaller,
quick-spin turbos are available, and
there's a pair of cars that set the turbo
blades and boost to provide lots of
torque benefit at low end.

The Subaru Legacy 2.2-liter 16-
vilve 4-cylinder, for example, gets a
turbo that has much of the boost in by
1750 rpm, and by 2800, the torque is at
peak—181 ft.-1b., compared with 127
at 4400 for the standard engine.
Horsepower rises from 130 at 5400 to
160 at 5600, a more modest gain.

Audi's 2.2-liter 20-valve b-cylinder
in the 200 Quattro is a long-stroke en-
gine (which normally gets lots of low-
end torgue) and does even better with
a turbo. Torque goes up from 177 ft.-
Ib. at 3000 rpm to 228 at only 1950
rpm. Horsepower rises from 162 at
5000 to nearly 100 hp per liter—217 at
5700 rpm.

Much attention was paid to the 200
Quattro Turbo cooling system—eool-
ant flow is across the cylinder head
to maintain even temperatures, and
there's a twin-radiator design for ade-
guxl;e cooling in operation. Inad-

ition, if the coolant is hot, an electric
pump turns on when the engine is
turned off, circulating coolant briefly
to cool the turbo's sensitive center

g
Mitsubishi's 3000GT sports coupe,
with its all-wheel drive, 4-whee]

traction enhancement on
Fours, plus Sixes with man-
ual transmission: a rear axle
with both mechanical and
electronic-mechanical lock-
ups. Like BMW, Mercedes
usges wheel-speed sensors to
sense a slipping wheel, and
then clamp the brakes on the
offender. At the same time,
throttle opening is closed by
the engine computer to re-
duce horsepower until the
tire regains traction. This
system is operating full-
time, at any speed. The elee-
tronic system disengages
above 15 mph, when it could
adversely affect handling.
Butit's really intended to im-
prove starting from a stand-
still on slippery surfaces, It
uses a separate hydraulic
pump built into the power
steering pump to provide
hydraulic pressure. When
wheelspin is sensed, a valve
opens, clamping a pair of
cluteh packs and effentivgﬂl{
locking the rear differential,
without the harshness and
noise associated with full-

[ HEATER CORE

ADDITIONAL RADIATOR

steering and such options as a
300-horse turbo 3.0-liter V&
antd eomputer-controlled auto-
matically deployed rear spoil-
er and front airdam, is
absolutely loaded with high-
tech. One of the more novel
features, however, is a dual-
mode muffler. Coupled with
the twin intercoolers and tur-
bos, center and rear differen-
tials with viscous-coupled
limited slips, 24 valves, four
camshafts, 4-wheel steering
and ABS, it"s a heavy but stun-
ning performer, able to leave
many more expensive cars in
the dust.

After a year's absence, the
turbo returns on the Porsche
911 3.3-liter Six, about the last
of the air-cooled breed,
Porsche has refined the air-in-
take and exhaust systems,
added a larger turbo intercool-
er and rewritten the computer
ignition timing map to produce
inereases throughout the
range, with the pefk numbers
showing up at higher rpm,
Turbo engine horsepower and
torque go from 282 at 5500 and

time limited-slip.
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: Audi 5-cylinder has crossflow cooling for reducing hot spots, two
Volvo's new 940 series (a radiators for ample cooling and an electrically run coolant pump to
mildly aero rear-body re- provide after-shutdown cooling for turbocharger bearings.

288 ft.-1b. at 4000 to 320 horses
at 5750 and 332 ft..-1b. at 4500.
{Please turn to page 76)
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FAST FERRY

A new breed of cat breaks the transatlantic record,
and enters service as a 50-mph car-and-passenger ferry.

BY ABE DANE, Science/Technology Editor

® Shortly after dawn on the peaceful waters of Massa-
chusetts’ Taunton River, seafarers looked up from their
labors to behold a bizarre sight. Gliding past still-sleep-
ing villages on a pair of razor-thin pontoons, a towering
white vessel made its way quietly inland. Jutting down
from its underside was a sharp, hollow-ground wedge
that skimmed a few feet above the water, a keenly
honed cutting implement intended to slice through
rough seas at high speeds.

Phones were soon ringing at local newspapers and
TV stations as baffled mariners sought to learn what
brought this pecaliar conglomeration of sharp edges
and acute angles to these normally predictable waters,

It turned out that what they had glimpsed was an un-
intended preview of the future of high-speed water
transgport. The craft, christened Hoverspeed Great
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Britain, was scheduled to make its formal debut a few
days laterin New York Harbor. Afraid that leaks would
undercut the fanfare they had planned, the owners
stayed mum.

But POPULAR MECHANICS had been following the
progress of the vessel since its beginnings at the Inter-
national Catamarans shipyard in the distant town of
Hobart, Tasmania. Commissioned by Hoverspeed of
England, the all-aluminum 243-ft. craft had been built
to bolster the company’s hovercraft fleet in anticipation
of competition from the coming tunnel under the En-
glish Channel, scheduled for completion in 1993, Ableto
continue high-speed running through seas that would
shut down hovereraft operations, the wave-piercing
catamaran, it was hoped, could save the trans-
channel car-and-passenger ferry industry.

SEA CONTAINERS PHOTD




FAST FERRY

But the toughest test of the Great
Britain's speed and seakeeping would
come a few days later, when it set out
to challenge a 38-year-old record for
the fastest crossing of the Atlantic by
a passenger vessel (see "To The Vie-
tor Goes The Hales," below). Toget to
know the craft, 1 accompanied the
erew on an overnight voyage from
New York to Gladding-Hearn Ship-
building in Somerset, Massachusetts,
where it underwent last-minute fitting
out before embarking for England.

On the bridge

Arraved below a eurved windscreen
running nearly the full 86-ft. width of
the vessel, computerized nav instru-
ments give the darkened bridge the
appearance of a quiet video arcade.

John Lloyd, the ship’s master, is test-
ing controls that direct thrust from
two massive, [talian-built waterjets
mounted at the rear of each pontoon.
Each maneuvering jet is paired witha
nonsteerable boost jet that cuts in for
high-speed running.

Lioyd twiddles two joysticks used
to control the jets’ steering and re-
versing buckets in low-speed maneu-
vers, Ceiling-mounted dials indicate
the response to his inputs. At first,
one of tﬁe jets won't steer, but within
a few minutes the problem is traced to
a circuit breaker and set right. Word
comes from the engine room that the
maneuvering engines are ready, and
we cast off.

Backing the vessel gingerly out of
its downtown Manhattan slip, Robert

Clifford, managing director of Inter- -

national Catamarans, stands in the
starboard bridge wing, working a du-
plicate set of joysticks. Clear of the
wharf, the flip of a switch cuts in a
computer that coordinates the move-
ments of the steering buckets with
those of a small, stainless-steel steer-
ing wheel at the center of the bridge.
“This is wild,"” exults the harbor pilot.

As we pass the Statue of Liberty,
twoof the four engines ticking over la-
zily are enough to push the slender
hulls through the water at 10 knots,
Clifford, watching the engine rooms
on a video monitor, orders the engi-
neers below to start the boost engines.

Gathering speed, we head toward
the Verrazano Narrows Bridge, its
lights casting a glowing white curtain

To The Victor

IGoes‘l'heHales

@ By averaging 36.966 knols aver
3000 miles, the Hoverspeed Greal-
Britain shaved 2 hours and 45 min-
utes off a transatiantic record that
had stood since 1952. She also
sparked some controversy by claim-
ing the coveted Hales Trophy, a 4-fi.,
gilt silver bit of hardware held for 38 |
years by the now-retired 55 Unifed
Sitates. m

Considered by many 1o represent |
the pinnacie of & golden era in ship
design, the 990-1t., 240,000-horse-
power United Stales bested such
seagoing greyhounds as tha Quean
Mary and the Normandie. According
to Frank Braynard, curator of the
U.5. Merchant Marine Academy Mu-
seum, where the Hales Trophy now
rasts, a relatively light craft such as
the Graat Britain is not a fitting suc-
cessor to the great ocean liners of
{he past.

But the trustess of the trophy saw

34,11 KNOTS

it differently, and in July of this year,
ordered that the cup be sent back 1o
Britain. —A. 0

Record runs of the magnificent United States [top left) and challenger Grear Britain are
compared |above]. At stake was the Hales Trophy [top right].
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Great Britain holds 80 vehicles
on Its car deck. and 450 passengers
In airline-style seats above.

across the dark waterway. All four
engines are now at 600 rpm, well
short of their 774-rev maximum. At
22 knots, the vessel seems to move as
effortlessly as it had at 10—one ad-
van of burying the noise of the en-
gines far below in the pontoons.

The mouth of the harbor approach-
es, and swells increase to 6 ft. With
our speed creeping up past 39 knots,
white shavings of spray curl back
from the tips of the pontoons as they
spear through the waves. On the
bridge, the wave motions can be felt
now. But there is no pitching or roll-
ing to speak of, just small, well-
damped movements that feel like
turbulence in an airplane. Stephen
Quigley, project manager for IN-
CAT, the Australian company that
designed the Great Britain, ex-
plained that one of the main strengths
of wave-piercing vessels is that it
doesn't get much worse than this.
Even in far rougher waters, the ship

will continue to bore through, rather
than ride over the waves.
Into the

With the ship on course for Somerset,
things settle down on the bridge, and
William Perkins, head engineer,
offers to take me below to see the
pu'i\i'erﬁlants. On the way down, we
pass through the main passenger
space. Empty of seats that will even-
tually hold 450, it looks like a vast,
g?eted ballroom. Off-duty erewmen

down in sleeping bags in the cor-
ners, since the short-haul ferry lacks
sleeping quarters.

Access to each engine room is
through a companionway atop the
rear of each pontoon. Perkins opens a
hateh and a truly painful blast of noise
strikes my earsgefure he ean hand me
a set of ear protectors,

Below, staggered one behind the
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Great Britain, welcomed by fireboats in New York [top). has a race-car-size helm [above
ieft]. Mlanked on right by radar and throttles for 1&-cylinder diesels [above right].

other to fit into the narrow pontoon,
two shiny new 16-cylinder Ruston
diesels deliver 5000 hp each to shafis
driving the jet impellers directly
through sealed thrust bearings. The
engines’ low operating speed elimi-
nates the need for gearboxes. Stick-
ing up batween the eylinder banks are
immense turbochargers, which foree-
feed air and a little over 5 gallons of
fuel to each engine every mile at cruis-
ing speed. &ﬁ;nugh heavier than
some other propulsion options, the
turbodiesels are strong on reliability
and fuel efficiency.

The racket reverberating within
the aluminum-walled chamber is so
intense that Perkins and I can com-
municate only by written notes. For-
tunately for the engineers, an
elaborate electronic engine-monitor-

ing system lets them keep an eye on
every imaginable operating parame-
ter from the bridge, rather than lin-
gering below,

Up from the infernal depths, I step
into the quiet of the deserted bar and
settle back on the virgin cushions of a
banquette, imagining the crowds of
convivial holiday-makers that will
soon inhabit this space. A total of 10 of
these wave-piercing craft will make
their way from Tasmania to the En-
glish Channel over the next few
years. There, they will eventually re-
place the slightly faster, but far less
seaworthy and efficient, hovercraft
altogether. But before this bar serves
ite firet drink, the Hoverspeed Great
Britain has the Atlantic Ocean to
eross. It's too bad I'm getting off at
Somerset. ™
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. @ Combine many of the features of a modern 35mm single lens

reflex (SLR) eamera with the auto-everything operation of a
- compact point and shoot 35mm and you've got the latest in pic-
ture-taking: the compact, lens/shutter 35mm zoom.

Zoom is the operative word here, These new hreed cameras
~ all sport an integral power zoom lens, covering focal lengths in
the moderately wide to telephoto range between 35- and
105mm. Touch a button and the lens flies in and out of the cam-
era body, bringing distant subjects closer or offering a wider
view of the world. The five cameras evaluated here have the
biggest zoom lenses in the ﬂuint and shoot category.

%‘fuugh these cameras all fall in the 35mm lens/shutter cate-
ﬁw' they offer much more than ordinary snapshot cameras,

ey have auto-everything operation (load, wind, rewind, fo-
cus and exposure included), plus enough overrides and options
to make them attractive to the most avid photo fun. The prices
an these cameras also separate them from the simple point and
shoot models—most have a suggested retail of around $500,
though some judicions shopping will land one for less.

The zoom lenses are integral to the body designs of the cam-
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eras. Unlike an SLR, they cannot be in-
te for other lenses. You don't see
focus shift when you zoom, just the framing
of the picture. The autofocus systems con-
firm sharp focus by some form of “focus OK”
signal, The thinking behind these cameras is
that the lens range is sufficient to muat
picture-taking needs .
The cameras were covering here are |
the current crop—more will probably fol-
low. To see how these cameras stack up
against one another, PM decided to put
[gn em through a series of tests, Along with
general handling, PM tested flash cover-
T%'E lens resolution and red-eye effeet.
g are home-grown tests, ones you can
try yourself with ﬁpmticallr any camers sys-
tem (see “Tests You Can Do" on page 37). Fi-
nally, we compared them on a feature-to-
feature basis. Some have
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POINT AND SHOO'I' SHOWDOWN

operating systems, compliments of
the microcomputers and intelligent
programming of their internal works.

The lineup
The zoom compact erop includes the
Canon Photura ($500), Fuji Discov-
ery 2000 ($420), Minolta Freedom
Zoom 1056i ($512), Olympus Su Z]:u:r—
Zoom 330 ($610) and the Pentax
105 Super ($438). The hallmark of this
Eruup 18 bold new body design—the
tax and Fuji are the most conven-
tionally styled, while the Canon entry
is the most avant garde.

The lens and focusing systems are
at the heart of these cameras. Most fo-
cus automatically as close as 2.3 ft.,
though some rely on “macro” (close-
up) switches to get that close, or can
only focus as close as about 4 ft. with
the lens at telephoto position, The
same goes with the flash coverage
range. All can cover subjects about 15
ft. away with the lens at the wide-
angle setting and IS0 100 film in the

{ wide to telephoto.

camera, but in almost every case,
this falls off to about 10 ft. when
the lens is at tele range. Why is
b this?
If you check the lens specs,
you'll notice that the maxi-
mum aperture (the f-num-
ber) shifts as you go from
e lower the
number, the wider the opening in
the lens diaph —thus, more
light gets in. This shift occurs on
many SLR zoom lenses as well. It's
a price you pay for making complex,
compact lenses.
But the aperture shift in SLR
zooms is nothing like you see in some
cameras here. For example, the Fuji

Discovery 2000 zoom camera shifts
from £/3.9 to £/9.5 when you go from
wide to tele, and the flash coverage
distance is almost cut in half. This
characteristic is shared by all cameras
in this class, except the Canon Pho-
tura. Though the maximum aperture

CAMERA SPECIFICATIONS AND DIMENSIONS

Olympus SuperZoom 330
The lens cap of this camera doubles as an
Infrared control, 50 you can get yourself
Into the picture more easily.

does change, the Photura keys flash
output to focal length and offers a con-

stant 20-ft. merag]';e throughout the
ent:re range. All the cameras have
?enuatmg flashes, but the Pho-
s the only one that doesn't drop

uff dranmtlcall in tele range.

This dropoff can be disconcerting.
One of the reasons you'd use a tele set-
ting is to get closer to distant sub-
jects. However, if that subject is
more than 10 ft. away, it won't be
well-exposed if you use flash in a dim-
lighting situation. Fortunately, there
are two solutions to this problem. One
is to load your camera with a faster |
film, such as an IS0 400 speed. This |
brings all of these systems to the 20-
ft. flash-coverage range. Another op-
tion, available with the Fuji model, is

Mincita

CAMERA Canon Photura Fraadom 1050
AF ZONES 188 |48 N/A (CCD Sansor) 200 | 24
FOCUS RAMGE 2.8 f-anfinity 4.3 it ~infindy 2.3 fi.-infinity 2.8 i.-infinity P 4 fL-infinlty; 2.5-4. 4 fi.

(1,801 wiace. macra (2.6-4.31.) {4 M min. w/ADEmm) (4.3 h. man, w105mm) | (macro); 1.5 0. (super-macr)
LENS 35-105mm I/2.8-8.8 | #40-105mm 13.8-8.5 35-105mm 1/4-8.7 38-105mm 14-5.8 | 38-105mm 1/4-7 8

. — 1 — ]
FLASH RAMGE (150 100) | 2.6-19.7 f1. | 2.6-20 1. (wida), 2.3-18 1. wiasmm; 2.6-15.4 . wE38mm |d_d-16.5 . (wide), 4.4-10 1.
4.3-11.61 (tela) 3.8-108 1 w1 O5mm (lele); 2.5-4 4 i (macno),
| 1.5 [supar-macro)

IS0 AANGE 25-3200 ] 50-1600 25-3200 25-3200 | 25-3200
WARNINGS Too close, shake, fiash | Too closa, flash Too ciose, flash Too close, flash I Too chose, flash
WEIGHT/SIZE 2130z 2 5" | 1T /B0 333" | 194750822 3%" |21 50x/B4 31 =30 (1650286 x32=27
PRICE 500 8500 $512 (3462 black) 5810 | 8507
SPECIAL FEATURES Eye-level finder; 3- Aunassur!,r'llash siow | TTL auinh;ﬂ:uslng Portrait and closeup | Step and continuous

point AF (wide AF synch llash Advancad Program oom modes; spat | zoom; intarval timer; 1-60

dataction zona) sman Zoom; Pradictive AF; matasing; remate control | second shiutter speeds;

Iraiveing, CAMCORThEr- wida AF dataclion zone; | Buped-macro; multiframe

lie grip | Eye-start operation | salf-timer
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to mount an auxiliary, more power-
ful flash on the camera.

Programmable options
All of these cameras are “user-
programmable,’ that is, you
have some degree of control |
over exposure and/or creative
shooting techniques. For example,
you can choose to have the flash on all
the time (useful outdoors when your

can defeat the flash (for available light
shots indoors when the flash ordinari-
ly kicks on automatically). And in

“glow synchro flash,” this comes in
handy with night or interior shots
when you want to have both the fore-
ground and the background detail in
the picture. The Olympus and Pentax

els also allow you to override ex-
posure, known in the trade as expo-
sure compensation. This means you

subject is backlit or in the shade), You | Minolta

some cases, you can have the flash go |
off during a long exposure. Called |

Freedom
Zoom 105i
The 105] begins
working
automatically as
300N a5 you bring
the camera up to
your eye.

can add or subtract exposure time
manually, This comes in handy when
you want to bracket exposures, im-
portant if you want to shoot slides or

e ;

Tests You Can Do

® PM designed its tests so thal each camera
could be judged on performance rather than
on how it makes a needle jump or a gauge
fluctuate. Also, our tests can be performed
easily by you at home and can be apphed 1o
almost any camera, llash and lens system. To
testflash coverage, PM set up each camera 2
meters from a white board in a darkened room
and sel off the flash at the minimum, max-
mum and haliway point in the zoom range

Megatives wera then inspected for flash fallolf
al the edges of the frame.

To test lens sharpness, PM set up a news-
paper &l the same 2 meters and shot picturas
at the same focal length ranges as the flash
test. We then anlarged the negatives 1o B =
10in. and visually inspacted the prints

To test red-eye effect, PM photographad a
young child in a darkened room at 2 meters al
the thres focal length ranges. if a camera has
a red-eye reduction mode, we used that far
the test. Prints ware made of the exposures.

These tests were made with one camara
from each of our models. Naturally, some
manufacturing leeway should be allowed for
and considered when judging these tests.
Here's what we found.

Our sharpness test indicated thal all cam-
eras deliver acceptably sharp pictures at all
seftings, a fact borme oul by field shooting lat-

Children can sometimes look devilish [left). but red-eye reduction makes them look angelic.

er. Though images do not have the crispness
delivered by the best 35mm SLR lenses, they
rank among the best with cameras in the lens/
shutter class

According to our tests, flash falloff at the
wide-angle selting was endemic to all cam-
gras, This maans that the center received
maore light than the edges of the picture frame
In no case was falloll severe. (Keep in mind
that falloff also occurs with some mounted
flashes on SLAs as well. ) Fallol becomes vir-
tually unnoticeable al other than wide-angle
settings

Our tests show that the red-eye reduction
systems in the Canon, Minoita and Qlympus
modaols work. Red-aye was prasaent with the
Pentax and Fuji cameras. [t should be notec
that red-eye was present in the normal auto-
flash mode with the Olympus camera—you
have to anticipate red-eye and switch to the
red-aye reduction moda 1o aliminate it, With
the Canon and Minolta camearas, the red-aye
reduction systems came on automatically.

Both the Olympus and Minolia red-eye sys-
tems work with a pre-flash system. This
means you have to prap subjects to hold their
pose—something kids seem baffled by, The
Canon bulb/'spotlight system didnt causa this
kind of confusion.

—G.5
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want to get the best results in high- |
contrast shooting conditions. Olym- |
pus, Pentax and Fuji offer multiple |
exposure on one frame for special ef- |
fects. Pentax offers an interval timer
for sequence shooting, and almost all
have motorized consecutive shooting
for action events.

A eommon problem in point and
shoot 358 has been red-eye, those
glowing cireles of red that surround
subject’s pupils in flash-exposed pic-
tures. This occurs because the flash is
mounted too close to the lens on com-
pact camera bodies. Three of the cam-
eras in our group have new red-eye
reduction systems, all based on the
premise that the pupil will constrict if
exposed to a bright light prior to the
actual flash picture being made.

Smart features

Some of the built-in features on these
cameras are downright amazing,
though some of the buzzwords need
explaining. For example, the Pentax
Zoom 1056 Super has both continuous
and “step” zoom operation. The step
zoom moves at set intervals. Hit the
continuous option and you speed
along until you take pressure off the
zoom control,

The Minolta Freedom Zoom 105i
has an Advanced Program Zoom, a
compositional tool that actually picks
what it considers the best framing for
subject matter. Don't agree with the
camera? Override it by activating the
zoom control to a framing of your lik-

ing. Photura has a similar system
called Smart Framing, while the
Olympus has an automatic framing
feature that you programin.

The Minolta Zoom 105i also has an
Eye Start program. Once you turn on

{ Please turn to page §3) |
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...unless your Santa lives in
Japan. Here’'s a look at some
neat items you can buy
there, but not here.

BY BRYAN HARRELL

Translator Pen

Epson’s TRAN PRO-1000 Cyber Translator ($230) can recognize 30,889 English Wireless
words in Gothlc type between 8 and 20 points In size. Scanned words are Fr'“tl
shown on the screen for confirmation, then transiated into Japanese at the I'Ig

touch of a button. Also doubles as an English to Japanese electronic dictionary. Nao more computer wiring headaches! Just

Whether Epson develops other pen transiators remains to be seen. But Just connect the PC module | 5500) of Nippon
imagine being able to scan a restaurant menu in Paris. You won't have to Denshin Kogyo's SKIP-LINK wireless printer
consult a walter. I'll skip the frog legs, interface to your laptop computer and the

thanks just the same. printer module | $570) to your printer, and
prirt the files quickly and easily.

Robot Vacuum
Cleaner

Palm-Sized

Panasonic's Home Cleaning Robot

vacuums your house automatically at
any time. |t moves unobtrusively Faﬂcnpler
around furniture and other obstacles, Scan any document with

Fujl Xerox's FAX Sharaku

| 5640). then set it in the fax
base and fax the document

to any G3 machine. If you're sending to

another FAX Sharaku, the printout can be In

one of 18 different user-selected colors. It can enlarge

a document to 200 percent or reduce to 50 percent.

and almost silently vacuums about

a foot a second. When the Robot
encounters extremely dirty areas. its
“fuzzy logic™ [artificial intelligence)
tells it to work the area thoroughly
until the job Is done. Cleans for 20

minutes on a charge.
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Sony's new WM-805 Wireless
Walkman | $260) not only defivers
the music without the wires, but
also features wireless remote
control of tape functions from the  ©
tiny LCD-equipped recelver unit.
The Walkman, meanwhilie. stays
out of sight in a pocket or bag.
Tramamissions are done using a
radia [RF) signal.

ATV To Sleep By

Clamp the gooseneck of the tiny
Selko LVD-503 alarm/color
television | $430| to your bedpost
and doze off while watching the
late movie. The LCD TV wakes you
up with computer graphics full of
birds and the morning sun. When
you're not watching TV, the screen
can be set to show the time.

Books On Disc

Sony's DD-1 DATA Discman | $415] let’s you listen
to books recorded on 3-in. compact discs. Each
disc can hold up to 200 megabytes of data, which
makes for quite a lot of reading. Current software
is of the reference variety, such as dictionaries,
music CD catalogs. medical guides for the home
and a businessman’s guide to North America.
More titles are expected.

Cordless
Listening

Listening to music with head-

phones Is enjoyable but the

cord connected to the stereo o
system limits your mobility.

Hitachi's FX-99 model | $850) sends a radio signal to the remote control
supplied with the system. The headphones plug into the remote control
for maximum mobllity. Since the
signal to the remote Is RF, you're
able to wander around the house
with no wires encumbering you—
the umbiiical cord Is cut.

i
= . Computer Pen
Imagine how blg a keyboard ‘d
Electronic Car Navigation s, oo dnfees Sl i
Avallable as an optlon | 32150) on Its high-end characters used In Japanese. Sony
domestic models, Nissan's Multl A7V System englneers didn't care to think

incorporates a navigation system that uses an
electronic compass and sensors on all four wheels
to keep track of a car's location. Maps of Japan
are stored on CD-ROM and shown on the system's
&-In. color monitor. Map scaie |s variable.

Also provided is a full-blown stereo system to
enjoy along the way. TV reception Is also possible,

but only when stopped.

about It too much, so Instead, they
came up with the PalmTop PCT-500
[ 51400). This computer recognizes
up to 3500 characters hand-written
on the unit's pad with a special
pen. The internal 320 KB RAM
holds over 100 pages of
data, PM

19
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BEL CREATES A LEGEND

BEL LEGEND 3
Minde] 966
Ariual Size

Revolutionary New 3 Band
Radar Detection

BEL-TRONICS, the pioneer of 3 band technology,
introduces LEGEND 3: a new radar detector offering
unsurpassed detection range for X, K, and Ka band radar.

LEGEND 3's revolutionary performance is achieved
through a patented design called FMT* (Fundamental

. Mixer Technology). FMT® redefines how a detector pro-
FMT*: Unequaled Sensitivily cesses X, K vand radar. With FMT® LEGEND 3
provides a level of sensitivity never before achieved.

Toduplicate LEGEND 3's X, K, and Ka sensitivity LEGEND 3 also breaks new ground in terms of
levels, existing technology would require three separate -““2'-"-'-":_!_”': |_|:f!-- An ii'-]f'li'il'lﬂt-' signal processing W'I:I]'Il'llﬂl-lf _kﬂ!]'l"'l'l
radar detectors, each specifically designed to receive only as RSV* (Radar Signal Verification) automatically eliminates

one radar freguency Intermediate Frequency (IF) interference — the most com-
mon source of false alerts. With RSV®, LEGEND 3 sets a
7 m new standard for selectivity.
i A o Unmatched in sensitivity and selectivity, LEGEND 3
reflects a commitment to detail, quality and innovative
- thinking. And LEGEND 3's refined and convenient features
T R RO R ORI e
Cuorrent radar delector deugns e o Far maximum sensitvy, LEGEND 3
harmonic of ihe lendamental mixer detects X, K, and Ka hand radar
1o detect K and Ka basd radae. This using a fundamenial mixer nespodse
significantly reduces sensilivity on foer each of these radar Mreguencies I-Hﬂ{]Hl-I __.“]1 LI"; "I. I-H{Il}-’ﬁH-W‘H ( .-'Iniliiﬂ. - I .

Ihese radar (requences.

Join RADAR and protect your right 1o use a radar detector.
For more information call (513) 667-5472

" Regsered rademark of HEL TRONILS LIMTTEL

BEL-TRONICS LIMITED
The Intelligent Choice



TECHNOLOGY

® August 2, 1985, Delta Flight 191
was on its final approach to Dallas/
Fort Worth Airport. As the flight
crew settled in for landing, the wide-
bodied jet entered a strong head wind
and began to rise out of its glide path.
Reacting as trained, the pilot cut pow-
er to keep on course. Suddenly, the
head wind disappeared, a downdraft
struck, and the plane dropped sharp-
ly. The pilot desperately hit the
throttle. But by the time the engines
spooled up, the downdraft had turned
intoa tail wind. The erew was helpless
as airspeed plummeted, lift evaporat-
ed, and the aircraft plunged into the
ground. One hundred and thirty-sev-
en people died.

Adding an ironic twist to the trage-
dy is the fact that technology exists
that could have prevented it. But it's
hardly a quick fix. Working improve-
ments into the aging and labyrin-
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With our aging and over-
loaded air traffic control
system near the breaking
point, the race is on to
bring in new technology.

BY WALTER SORRELLS

thine, albeit remarkably reliable,
gvstem, which has evolved to guide
air traffic from place to place, isa huge
and delicate task.

The Federal Aviation Administra-
tion's response to the challenge is a
multidecade initiative known as the
National Airspace Plan (NASPlan).
Begun in 1981, NASPlan consists of
about 100 separate projects with a to-
tal cost of $15.8 hillion.

The overall aim is to upgrade air
traffic control facilities, improve air-

SUPER STOCK PHOTD

.....

craft avionies and generally prepare
our commercial aviation system for
the century to come. In the following

ages, we'll highlight the key NAS-
F‘Ian projects.

What happened to

Flight 1917

Why did an experienced pilot with a
healthy airplane fly into the ground?
The answer has little to do with either
pilot or plane. Flight 191 had the bad
luck to run across a peculiar meteoro-
logical phenomenon called a miero-
burst.

Microbursts are the most deadly
form of wind shear—which, broadly
apeaking, is simply a sudden shift in
the direction of wind. Microbursts are
unusually strong downdrafts, gener-
ally no more than a few miles in diame-
ter. They are also the biggest killers
in our skies. An estimated 30 acci-

4]
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TOWR alerts tower to microburst on glide
path, so controller can warm pilot away.

dents have been caused by wind shear
gince 1964, with several of the crashes
resulting in more than 100 deaths.

But a solution is on the way. Over
the next few years, a high-resolution
radar system that will allow air traffic
controllers to identify deadly micro-
bursts with great accuracy will be in-
stalled in major airports throughout
the country.

Built by Raytheon, the Terminal
Doppler Weather Radar will be in-
stalled by the FAA in 47 locations
across the 11,5, by late 1984,

TDWR works by sending out 5-
band radio frequency pulses at 1-mi-
crosecond intervals. These bounce off
of rain, or even wind-borne dust and
insects. By measuring the Doppler ef-
fect (slight shifts in the frequency of
the returning signal), the deter-
mines not only the relative distance of
a target, but also its movement to-
ward or away from the receiver. Com-
puters scrutinize the patterns of the
wind, revealing the location of wind
shear, Monitors in the control tower
display the information, which is then
passed on to pilots.

Raytheon expects to have
a prototype up and running
by late this year. I TDWR
]ﬁlrfurms as expected, says

omas McDonagh, Rayth- |
eon's program manager for
the project, “Things like
[Flight 191] shouldn’t hap-
pen anymore.” |

Advanced |
automation

The core of the FAA's NAS-
Plan is a massive project to
replace the guts of the air
traffic control system—the
go-called Advanced Automa-

tion System—with all-new High-resolution consoles form the heart of the FAA's Advanced
Automation System. Raytheon will install more than 5000 of them.

hardware and software.

42
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The tragedy of Flight 191 spurred research
Into microburst detection.

With 20 en-route centers and hun-
dreds of tower control centers to
overhaul without a minute’s interrup-
tion in service, it's a project that one
former FAA manager likened to
changing the tires on a moving truck.
The program will cost a tidy 3.5 bil-
lion dollars, but Charles Stith, man-
ager of the FAA's Air Traffie Control
Automation Division, justifies it this
way: “We were running on 15- to 20-
year-old technology. It was becoming
very difficult to provide logistics sup-
port. [The system] was running out of
capacity.” The IBM 9020 mainframe

computers that drove the 20 en-route
air traffic control centers were built in
the late '60s and, in many respects,
had performance levels below those of
current personal computers, Inshort,
system reliability was quick-march-
ing toward the brink.

The FAA blueprint calls for a 5-
stage solution: First, get rid of the old
9020 mainframes, This stage is al-
ready complete. IBM, the prime con-
tractor for the AAS program, has
replaced the 9020s with IBM 3083
“host” systems—newer, faster com-

ters that employ the old software.
E:?hy no new software? Because the
FAA wants to avoid procedural
changes that might lead to dangerous
mixups in the tower.

Next, IBM will replace the geriat-
ric interfaces, some of which still
employ vacuum tubes. These new
programmable interfaces connect
tower computers to external sys-
tems, such as radars, and will make it
easier to update radar and other pe-
ripheral equipment without having to
tear out tower equipment.

The third phase of the AAS pro-

am will be to put in new terminal

isplays. These displays will be engi-
neered with the latest graphie tech-
nology, including raster imaging,
color and windowing. A prominent
feature of the new displays will be
their ability to replace paper flight
strips, which controllers currently
slide around on racks to keep tabs on
aircraft locations.

The fourth step in AAS will require
updating the aging ATC software and
replacing the host platforms with
fresh gear. Finally, and roughly con-
currently with step four, the FAA
will consolidate its en-route and ter-
minal air traffic control operations,
which are run separately.

TCAS: Trafficl Trafficl

As a result of occasional equipment
problems, air traffic controllers are
. not always able to spot small

private planes on their ra-
dar. These blind spots can be
fatal. In 1986, for instance,
an Aeromexico DC-9
- slammed into a Piper War-
rior over Cerritos, Califor-
nia, killing everyone aboard.
Controllers never even saw
the Piper.

In order to head off this
kind of tragedy, the FAA has
pushed development of the
Traffic Alert and Collision
Avoidance System (TCAS),
which provides a cockpit
readout of nearby air traffic.

The mainstay of the eolli-
sion avoidance program,
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TCAS-II, has been mandated for in-
stallation on all commercial aireraft
with 30 or more seats by the end of
1992. TCAS-1I relies on information
from transponders aboard other air-
eraft to map out their locations in the
nearby airspace. Mode 5 transpon-
ders required on every commercial
aircraft will transmit information on
the altitude, name and type of aireraft
they are attached to. TCAS-II uses
this information to calculate the rela-
tive bearing and velocity of the planes
around it.

TCAS-1I not only shows the loca-
tion of surrounding aireraft,
it also caleulates trajectories
of the aircraft it is tracking,
warning the erew of poten-
tial collisions, Inits first level
of notification, TCAS-11
causes the color of the target
aircraft to change on the
cockpit radar sereen while
the message Traffic! Traf-
fie! bursts out over the audio
system. If the conflict is not
resolved, the target turns
red on the sereen and the
message Climb! Climb! or
Descend! Descend! fills the
cockpit.

TCAS-ll-equipped alrcraft entering sphere defined by trarsponder signal aboard alrcraft at center responds by
Interrogating for altitude, name and type ol aircraft. Relative bearing and velocity appear on screen [right ).

sage, there would have been a near
miss, a bump for the passengers, a
few more gray hairs for the flight
erew—Dbut no tragedy,

Clouds over MLS

Another important FAA program,
the Microwave Landing System
(MLS), guides aircraft to the runway
when clouds of rain prevent safe, vis-
ual landing approaches. The MLS will
probably replace the current Instru-
ment Landing System (ILS) at most
major airports. Why abandon the [LS
in favor of the new MLS?

First, the ILS iz indanger of hitting
acapacity wall. Insome areas, such as
New York, Philadelphia and Hous-
ton, the system is on the verge of us-
ing up all of the radio channels allotted
for its operation. MLS will allow 200
channels, as opposed to ILS's 40. Not
only that, ILS is a little finicky. Re-
flections from buildings and ohjects
on the ground interfere with trans-
mission and reception, leading to
dropouts and _:{:u-h?ed gignals. Final-
Iy, 1LS frequencies begin at 108.1
MHz—unsettling close to FM bands
—subjecting ILS channels to inter-
ference from extremely pow-
erful commercial radio
transmitters. Sometimes
you get ILS approach guid-
ance, sometimes you get
Merle Haggard,

Another touted advantage
of the MLS is its ability to
guide aireraft through
curved approaches to the
runway. ILS requires long,
steady, straight approaches,
making it tricky to get air-
craft vectored into queue.
According to the FAA's
MLS program manager
Richard Arnold, MLS would

If the Aeromexico flight Microwave Landing System can guide in aircraft on curved approach-  allow airports such as JFKin

crew had heard that mes- es. allowing more planes to use the runway without crowding them.
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When you're by yourself, you enjoy
the company.

You like people. You also like your
privacy: You believe there should be
room in life for both, And, you're right.

The 2-door Explorer from Ford is
just what you had in mind. lls
versatility means real independence.
Its spaciousness holds lots
of friends and cargo. The engine’s a
big 4.0L EFI V-6,

With Ford's exclusive Touch Drive
system, you can shift from 2WD to
4WD High and back, on the fly.
at the push of a button. With a
long list of amenities, you can
really express your individuality:

Sound perfect for you?

You're in good company;
Explorer is today s best-selfing
compact utility”

= Basnd o dam daciunrs | Aeporiod' Reiad Debvenos, bay 1| 15850 fo coie

Buckle up — together we can save lives,

%
Have you driven a Ford... lately? Your Explorer Is reudy-




® A Christmas sled is a prized posses-
sion, especially one that's handmade.
Long after we've outgrown it, we
cherish the memory of receiving it
while looking forward to the day when
wie can hand it down to another happy
child. That's why when we decided to
build our gled we chose red oak, a
wood noted for its strength and dura-
bility. Like any good sled, this one is
sure to become an heirloom,

At 30 in. long, this petite coaster is
designed as a child's l%lj:est sled, one for
sliding on gentle slopes. Its handle is
gsecurely anchored to the body for
towing, and a railing helps keep the

SHOP PROJECT

WINTER WONDER

A Christmas present sure to become an heirloom.

BY ROSARIO CAPOTOSTO, Contributing Editor

occupant safely aboard. Assembled
with water-resistant glue and fin-
ished with exterior-grade polyure-
thane, it will take winter rigors in
stride.

Runners/Crossmembers

Begin by drawing the pattern of the
runners onto thin cardboard. To do
this, either buy 1-in. grid paper at an
art supply store or simply draw a grid
pattern on a piece of paper. Copy the
ghape of the runners, drawing free-
hand, on the pattern. Cut out the pat-
tern then trace it onto the runner
stock. Be sure to tack or tape the pat-

tern in place so it won't move. Poke an
awl through the pattern, into the
stock, to center mark for the holes
that are bored to form the cutouts in
the runners (Photo 1).

Next, make stopped cuts on the
tahle saw to establish the straight
portions of the upper edges of the run-
ners (Photo 2). To avoid cutting into
the eurved section of the runner,
mark the table zaw bed and the run-
ner with a piece of tape, eorrespond-

Color photos: | £ Rou

How-to photas: Gosano Capatosn
Technical ant: Eugene Thompaon
Photo stylist: Gabe Hemck
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1 Tape arunner pattern to the stock. Mark
the hole centers for the cutouts by poking
an awl through the pattern.

4 Using a router, cut the dadoes
in the runners that house the cross-
members. Guide cut with a scrap block.

ing to where to stop the straight cut.
Stick the tape on the table saw bed so
its edge is even with where the ti
the blade’s teeth meet the stock.
is important sinee this portion of I.he
blade will be buried in the cut and will
not be visible. Mark the runner with
E’?’Ee where the straight cut ends.
en the two pieces of tape line up,
stop the cut. Turn off the saw and wait
for the blade to stop spinning, then
pivot the runner off the saw blade.

The apparatus ahead of the saw
blade (Photo 2) is a kerf “splitter.” It
prevents the offeut side of the work-
piece from flexing toward the saw
blade and pinching it. This not only
makes for easier cutting, but also re-
duces kickback.

Cut the curved ends of the runners
with the band or seroll saw using a Yi-
in.-wide blade,

Next, use the drill press with %-
and 1-in.-dia. bits to bore the holes for
the curved runner cutouts. Draw con-
necting lines from hole to hole, then
use the seroll saw or a handheld sabre
saw to drop out the waste (Photo 3).
Use a moderately course 10 tpi (teeth

straight-line cutting.

ni"

per inch) blade, which is ideal for

Mark the dadoes for the cross-
members in the side runners, includ-
ing the dadoes for the heavy

2 Make straight cuts on runner with the
table saw. Attach tape to the workpiece
and saw table to mark the end of the cut.

5 U-shaped plywood guides router to
make the cutout for the front crossmember.
Chisel the ends of the cutout square.

crossmember in the front. Use a rout-
er, with a straight mortising bit, to
eut the stopped dadoes in the runners.
Tack a straight board to the work-
piece to guide the router for the side
dadoes (Photo 4). To guide the router
forthe wider front-end receszes, usea
simple C-shaped guide cut from serap
plywood, 8in. wide x 10in. long.
Regariless of the router bit diame-
ter and the router’'s base diameter,
the formula for determining the width
of the guide’s opening is dE follows:
Measure from the cutting edge of the
bit to the cutside of the Ense Double
this figure and add the desired width
of the recess. Mark the widthon a
gler_'e of pllywnud and eut it to shape.
e careful to cut the sides of the U-
shaped opening smooth and parallel.
Any irregularity in the cutout will be
transferred to the router eut and will
need to be straightened afterward.
Tack the guide to the workpiece,
and align it with a spacing block (Pho-
to 5). The block's width is equal to the
dimension from the cutting edge of
the bit to the outside of the router’s
base. After routing, chisel the ends of
the slots square.
Cut the erossmembers to size and
dry fit them in place. Mark the pro-

jecting part of the front member prior

to trimming it to fit the runner profile

¥ Bore holes in the runners to start the cut-
outs. 5aw between holes with a scroll or
sabre saw to drop out the waste.

& Fit crossmembers to runners without
glue. Mark the runner radius on the front
crossmember and plane down to the line.

{(Photo 6). Hold the piece in a vise and
shape it with a hand plane.

Simply attach a pair of small blocks
to the top edge of the center and rear
crossmember to provide a notch in
which to seat the deck slats.

Use a */,4-in.-rad. rounding-over
bit in the router to ease all exposed
corners (Photo 7). Prevent tearout
while routing over the notches for the
front crossmember by inserting a pair
of filler blocks in the notches. Make
them so they fit snugly in the notches,

MATERIALS LIST—0AK SLED
Key No. SBize and deseription (use)

A 2 Hix6x 30 oak (runmer)

i} 2 ¥ix2%x 1T oak (erossmember)

C 4 Wx¥ix 1W ok (block)

1] 1 1% 1% x 12 ol {front

crossmenmiber )

E 2 Wox 2V x 27" oak (slat)

F 2 % x BV x 004" oalk (lat)

[ I ¥ix 3 x 107" ook (bower rear Fudl)
H I ¥ioxdx 13V oak reur ruil)

| 2 ¥ x1¥x 17 oal (bower side rail)
dJ 2 ¥x 1% x 157 oak (up) lid-l!r.li]]

%-E 1 t; :ﬁ:ﬂ-ﬂt rusl)

1 { x 6° maphe (post )

M 3 %dia. x 65 maple (post)

N I % x% x 11" adonmrmom (heedbe)

0 2 bex ¥ 2 2% plumingm (hracket )
Mise.: 1, Y200 = 14 hoxhead boalt and mat; 1,
V-0 x 1% hex!midhnllaminut.ﬂ Wi" wash-
ers; 6, 1% (h serews: 2, 17 hend stuinless-
gteel serewe: 16, 1° No, 8 wval-hoad stainles
stee| screws; 4, ¥ No. 15 escutcheon pins,
from Garrett Wade, 161 Avenue of the Ameri-
%}Er; ‘l'nrﬂm!ii‘j' Krylmrrl'm;'l.:l{: n;nngl

n eherry Apray L L] o
Polyurethane Exicrior Varnish.
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then rout over them. Reposition the
clamp as necessary to finish routing
the runner edges.

Glue and clamp the two runners to
the three crossmembers. Apply pres-
sure with pipe or bar clamps, using
clamping pads of serapwood to dis-
tribute I.Ee ressure and to keep from
mﬂring the wurl;:'i Note that tﬁl:
c are positioned in pairs, one
low n[.:lﬂd unep‘;ﬂhuve the J:E;r:memher.
This prevents uneven pressure on the
joint, assuring that, when dry, it will

e as strong as possible. Measure
diagonally across the assembly for

10 e—

7 Ease corners with rounding-over bit.
Place blocks in crossmember cutouts to pre-

8 Using water-resistant glue, clamp the
crossmembers to the runners. Measure the

¥4-in.-thick stock with a band saw or
table saw (Photo 9). Sand or plane out
the saw marks. Cut the curved back
rails to shape with a band saw or sabre
saw and sand them smooth.

Bore the dowel holes in the side
rails, clamp the rails on the runners
and then bore the pilot holes (Photo
10} for the screws that attach the rails
to the runners.

Most dowels are less than their

9 Resaw the Ye-in.-thick deck siats from %s-
In.-thick stock. Smooth away the saw
marks by planing or sanding.

I grind a ¥%-in.-wide spade bit to
match the dowel diameter.

Cut the deck slats to size, then bore
the countersunk holes for the oval-
head serews that attach them. Coun-
tersink the holes slightly deeper for
the two serews under the lower
curved railing. When countersunk,
oval serewheads project above their
surroundings. The two screws would
otherwise prevent the lower rail from

10 Bore post holes In lower ralls, and
clamp ralls to runners. Bore pllot holes for
screws that attach rails to runners.

squareness (Photo B). Let glue set., vent tearout as bit moves over edge. diagonals to check assembly for square.
Rail/Deck stated diameter, so the dowels may fit | being firmly seated on the deck slats.
Resaw the %-in.-thick deck slats from | loosely in their holes. To prevent this, Cut the dowels to size and dry fit

the parts to check for fit (Photo 11).
Fin the rear posts where they project
through the upper rails with a brass
escutcheon pin (see Misc. section of
Materials List on page 46). Bore pilot
holes and drive the pins. We used No.

15 pins, but No. 14 (a bit larger) and
No. 16 (a bit smaller) will also work.
Offset the pins so they won't meet.
Attach the side rails and posts, then
add the rear post and rail,

= i

171 First assemble ralls and dowels with-
out glue to test fit the parts. Rear and side
dowels are pinned to top raill.

Hardware/Finish

The handle and bracket are made
from Y-in.-thick x %-in.-wide alumi-
num flat stock. To form the brackets,
cut the stock to size, then bend each
piece in a vise, applying pressure with
a stout piece of wood.

The handle is formed with a simple
jig consisting of two dowel posts and
two backup blocks. Clamp an 11-in.-
long piece of aluminum to the block,
and bend the legs of the bar around
the posts (Photo 12). Nail a block cen-
tered on the jig, perpendicular to the
backup block. Finish bending the han-
dle using a parallel jaw elamp (Photo
13).

We applied a coat of Krylon metal

dle and the bracket. The wood por-
tions of the sled received three coats
of MeCloskey's Gloss Polyurethane
Exterior Varnish. We sanded be-

12 Clamp aluminum flat stock to |lg. Stock

tween the coats with 220-grit sandpa-
per, wiping off the dust with a tack
cloth before applying the next coat of
exterior varnish, ™

13 Nail biock tojig and compiete bend us-

primer and sprayed on two light coats | should be centered to produce a symmetri- | Ingparallel jaw clamp. Sand or file off sharp
of cherry red enamel to finish the han- | cal handle, then bent to shape. edges, prime and paint handle.
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NEW TOOLS

SHOP WORKERS

14 tools to help get the job done.

BY ROY BERENDSOHN, Assistant Home Improvernent Editor

Keyless
No key Is required to tighten the chuck on
this 3s-in., reversing, variable-speed drill.
Simply twist its rubberized chuck ring to lodk
In the bit. According to the manufacturer,
the chuck Increases the tightening torgue
applied to the bit by 25 reducing
slippage. This Black & Decker drill is powered

bya3.5-ampmotorandincudesa 2-waylev: |
el to plumb the drill whiie boring, The drill f

comes with a 2-year warranty and will be
avallable in January 1991. it will cost about
$87 at hardware stores and home centers.
For more Information, write to Black & Deck-
er, Communications Dept.. 10 N. Park Dr.,
Hunt Valiey, MD 21030,

POPULAR MECHANICS ® DECEMBER 1590

Packs A Punch

Punch through gasket material, rubber, can-
vas, cardboard, plastic and soft sheetmetal
with this kit. It Includes nine heat-treated, al-
loy-steel punches that cut holes from Y in. to
1 in. in diameter and a spring-loaded, sell-

steel mandrel. Thread the appro-
priate punch on the mandrel, place the
mandrel’s pin on the mark and strike it with
a hammer. It costs 537 at hardware stores.
For detalls, write General Hardware Manu-
facturing Co., Inc., B0 White S5t.. New York,
NY 10013,

Let Go

Unlilkke mast locking pliers that require two
hands to uniock, these require only one. Just
flip the lever that projects out the end of the
lower handle. The pliers come in 5-, 7- and
10-in.-long curved, straight jaw and narrow
nose models. All of them are available in
nickel-plated finish or a flat black corrosion-
resistant finish. The pllers range In cost from
$8 to 512 at most hardware stores and home
centers. For more information, write to Cres-
cent Locking Pliers, P.O. Box 728, Apex, NC
27502,

A Bit Faster

Vermont American says its Sidewinder drill
bit bores three times faster and lasts three
times longer than standard high-speed steel
bits because its fluting removes chips more
quickiy and keeps the tip cooler. The compa-
iy says the Sidewinder drill bit is designed to
be selif-centering, also increasing speed, and
drilis steel without lubricant. A 7-plece kit
["f34In. to Vain.] costs about 511 at hardware
stores. For more Information, write to Ver-
mont American, P.O. Box 340, Lincolnton,
NC 28093-0340.




Production Class

Porter-Cable’s lour new production-quality
rowiters. all in the $400 range. are deslgned
for the professional or serious hobbyist,
Shown is plunge Model 7538, with a 3V.-
horsepower, 15-amp motar. Another 3%-
horsepower nonplunge model is avatlabie,
a3 are two 2'-horsepower models. Porter-
Cable says improvements to the routers in-
clude a turbine motor fan that improves
cooling and a redesigned armature shaft
that deflects less under load and delivers a
smoother cut. They are sald at hardware
stores and industrial suppliers. Contact Por-
ter-Cable, 4825 Hwy. 45 North, P.O. Box
21468, Jackson, TN 38302-2468.

Scrolling Along

Built of die-cast aluminwem and cast iron. this
13- seroll saw is Dremel s latest addition to
its popular line of benchtop power tooli. A

ol
' o
L ]
-

JOURNAL

In The Swing

Stanley’s Deckmaster hammer (5 as well suit-
ed for general carpentry a2 it is for building
decks. The 21-punce hammer has a drop-
forged. rim-tempered head with an
extra-large face diameter and a
straight ripping claw for heavy |
demolition prying. For In-
creased durability, the head is mounted to
the 16-in.-long hickory handle with a cross-
wedged ax eye [oint (two wedges. one par-
allel to the head slong axis, another perpen-
dicular to it). The Deckmaster hammer costs
about 520 at hardware stores and home cen-
ters. For information, write to Stanley Toals.
500 Myrtle 5L, New Britain, CT 06050.

scaled-down version of the 14-In. model, this
saw has a 10-in.-dia. steel table that tips from
0" to 45" to handle a range of cutting jobs. It
accepts pin-end or plain-end blades which
can be mounted for front or side cutting. The
blade tension adjustment is located on the
front of the pivot arm for easy access, and the
clear plastic blade guard s
self tensioning. It's powered
by a .9-amp, ["/,.-hp| direct-
drive motor. It costs about
$1B80 at hardware stores
and hame centers. For
more information, contact
Dremel. 4915 215t 5t., Ra-
clne, W1 53406-9%89.

Quiet Driver

This drywall screvwdriver operates with-
out the usual screech, 5ays its manufactur-
e, because the alrflow through its drive
mechanism has been redirected, and its
clutch mechanism has been redesigned to re-
duce nolse. The drill s powered by a 5.2-amp
maotor, activated by an oversized, variable-
speed, dustproof trigger switch, It costs 5145
at hardware stores and industrial suppliers.
For more iInformation, write to Hitachl Pow-
er Tools U.5.A., Ltd., 4487 E. Park Dr., Nor-
cross, GA 30093,

Splinter Puller
We tried these tweezers and found them ef-
fective, rugged and compact. Their protec-
tive plastic case keeps them clean while
stored |n your toolbox or Kitchen drawer.
Made of 301 hardened stainless steel, they
have a unique pincerlike point with a tiny
burr to increase their grip. They are sold at
hardware stores or from the manufacturer.
The tweezers cost $4.49 postpald and 55.564

as part of amini first-aid kit. They're
avallable from Miracle Paint, P.O, Box 71,
Crystal Lake, IL 60014-0071.

POPULAR MECHANICS ® DECEMBER 1990



New Angle

You can tip this saw’s blade past the standard
45°, all the way to &0°, for making difficult
bevel cuts on rafters and deck framing. The
13-amp, 8%e-in. savw cuts to nearty 3 in. deep
with the blade at 30°, and 1V in. deep with
the blade at 60°. Raise the blade guard with a
remote lever near the handie. The saw has a
bullt-in pushbutton spindle lock, a blade-
wrench storage compartment, quick-release
bevel controls and a 10-ft.-long rubber cord.
It costs about 5215, and is available at hard-
ware stores and home centers. For more
information, contact Skil Corp., 4300 W.
Peterson Ave., Chicago, IL 60646,

st‘.ﬂﬂ&: \
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Odd Fellow

Just a glance at this Ya-sheet sander tells you
it’s different. Its handle carries a bullt-in, de-
tachable dust container. With the dust con-
tainer removed, you can hook up a vacuum
hose to the back of the sander. The sander
picks up dust through the platen [a sandpa-
per punching kit is included]. A compact
hand grip and motor/drive housing allow for
flush sanding against objects on the front
and sides. The tander weighs 4.4 pounds and
is powered by a Z-amp motor that drives the
sander at 10,000 orbits per minute, It costs
about 560 at hardware stores and home cen-
ters. Write to Ryobl America Corp.. 1424
Pearman Dairy Rd.. Anderson, 5C 29625,

JOURNAL

Lighten Up
This 2-speed, 12-volt cordless drill
has a detachable work light. It
has 10 clutch settings, and
It's reversible. Unsnap
Its chuck and the
end of its drive -

shaft accepts Y-In. hex

shank bits. It comes with a

steel carrying case, battery pack

and a charger that accepts 1.2-, 7.2- and 9.6-

voit battery packs. The drill weighs 4.4

with the standard battery [a larger

battery is available, 5164 extra). The ABSE 15

costs about 5400 at Industrial suppliers. Con-
tact AEG Power Tool Corp., 3 Shaw's Cove,

P.0O. Bax 6003, New London, CT 06320-

1777.

Take It Away

Weighing 68 pounds, you can move
this planer around the shop or take it
out of the shop. Powered by a 120-
volt, 15-amp motor, it surfaces stock
fram Ve in. to 6 In. thick. s ball bear-
Ing-mounted, Z-knife cutterhead
rides on four steel columns for stabli-
Ity under load. its two knives project
only 065 in. above the cutterhead to
reduce noise and kickback. Its table
platen Is stainless steel, and its table
extenslons are detachable.
The planer costs about 5600
at hardware stores and

home centers. For more in-

formation, contact Delta Interna-
tional Machinery Corp., 246 Alpha Dr., |

Pittsburgh. PA 15238, |

Thumbprint

Lufkin pasitioned this tape ruler's latch so
you can reach it easily with your thumb
while you're using It It comes In 12-fL.-, 16-
fi.- and 25-ft.-long slzes. The tape Is tem-
pered spring steel finished with a wear-
resistant coating. Each tape Is Inspected for
accuracy s manufacturer ays. To ensure du-

rability. its end hook s triple riveted to the
tape. The 3-in.-dia, tape housing fits inside
most tape holders and Is made of chrome-
plated, impact-resistant plastic. The 25-ft.-
long tape shown costs about 523 at most
hardware stores and home centers. For more
information, write to Lufikin 2000, P.O. Box
728, Apex, NC 27502, ™
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HINTS
FROM
READERS

Sanding With Sole

If you use a belt or disc sander, you
know that abrasive cleaning sticks are
available to remove the clogged saw-
dust that reduces cutting effective-
ness and shortens abrasive life. Well,
if vour erepe-soled shoes are a little
down at the heel, you can extend their
usefulness along with your abrasives,
Simply holding the crepe sole against
the moving belt or dise unclogs and re-
vitalizes the abrasive for continued

| use, —August Capotosto

Lawnchair Repair
Most of the lawnchair repair kits that
I have seen use screws forced th.muﬁ
the plastic webbing to hold the w
bing to the aluminum chair frame. Be-
cause the webbing soon tears around
the serews, it's no wonder that so
many repaired lawnchairs are thrown
away. My solution uses No. 0 grom-
mets to reinforce the screwhole. 1
first burn the hole in the webbing us-
ing a soldering iron with a %-in.-dia.
tip. Then [ install the grommet halves
and fasten the webbing to the frame. 1
found that an ordinary vise, carefully
used, is effective for squeezing the
grommet halves together and ean be
used in place of a special tool.
—ArthurC. Erdman

JOURNAL

Sunvisor Fix

I had a terrible time keeping the
sunvisor of my car in the up position.
Tosolve the Erohlem 1 glued strips of
Velero to the sunvisor and to the
headliner. Now the sunvisor stays
put, even with the weight of my auto-
matic garage-door opener.
—Georgel, Thompson

Extra-Large Compass

Laying out an extra-large circle ex-
actly to size or transferring dimen-
sions from a full-size drawing to your
work is no problem if you have divid-
ers, a pair of C-clamps and a wood
strip. First, clamp a pencil to one end

of the wood. strip. Then, elamp the di-
viders to the other end so the distance
between the free point and the pencil
is close to the desired radius. Adjust
the radius by fine tuning the dividers
with the adjustment screw.

—Frank LaSaracina

Magnetl: !meper

The best way to pick up nails, screws

and other small steel objects—and

leave everything else behind—is with

amagmt However, instead of crawl-

ing around with a magnet mi"uur
evice

hand, try this simple 's a
strong magnet mounted on a block of
wood. A broom handle is secured to
the top of the block, and the entire as-
sembly is mounted on wheels. Now, a
simple walk around the shop does the
job. It's also great for removing
dropped nails from the driveway and

worksite.
—Walter E. Burton

Removing Screws

If you have a roundhead serew that |
can't be budged or the slot has worn,
file two sides of the head flat and par-
allel. Then, use an adjustable wrench
to turn the screw. —Lane Olinghouse

Border Guards
After replacing the decks on two
porches, | was left with a pile of 114 x
a%e x 12-in. seraps of pressure-treat-
ed decking lumber. Determined that
nothing should go to waste, | came up
with this idea for a
flexible garden border
system.

Each piece of wood
was ripped in half and
chamfers were cut on
the corners. Then, I
made a number of 3-
piece sandwich units
(right). Each unit isat- |2
tached to the next with 3
l6d galvanized com-
mon nails that pass
through oversized
holes in the top of one
umnit and in the midsec-
tion of the adjoining
unit. The nails driven
tightly into the bottom
section of the first unit
act as hinge pins to
create a flexible link of

two units. The sections can be assem-
bled in any le for use around gar-
den plots, walkways, trees and any
other outdoor areas that require a

border,
—Robert H. LeSage
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Peg-Board Shelves

+++++

" £ 1 T. ) 4 - . - .| i
Peg-Board, a mainstay for utility
storage, becomes even more useful
with this hint. You can use Peg-Board

to mount narrow shelving for holding |

jars and other small objects that can't
e hung from a hook. And, because
the shelves are hung on the Peg-
Board, they're completely adjustab
or can be removed to hang equipment
in the normal manner,
It takes 4 ft. of wall space to mount
a standard Yi-in.-thick sheet of Peg-
Board, and the shelves can be made
out of 4-ft.-long 1 x 4s supported by
modified Peg-Board hooks. To re-
shape the standard hook that's de-
signed for hanging, first secureitina
metalworking vise. Then, use a ham-
mer to tap open the hook so that it's
bent at 90° and projects horizontally
when installed in the Peg-Board (see
below). Next, bore two holes in the
back edge of each shelf in which the
hooks will be mounted. Bore these 1'%
in. deep using a '¥g-in. bit. This size
will provide a tight fit for the hooks.
For a 4-ft.-long shelf, locate the
hooks about 6% in. in from each end.
For narrower shelf units, measure

the distance between Peg-Board -

holes that are a few inches in from
each edge of the panel. Use a hammer
to secure the hooks in the shelf holes,
and install the shelves.

Holding Tapered Stock

If you've ever had to hold tapered
work in an ordinary vise that has par-
allel jaws, you know that an additional
filler piece is necessary. Instead of
cutting a custom filler block to suit
each particular tapered piece, make a
half-round stock holder as shown
(right). This half-round shape fits be-
tween the tapered stock and one vise
jaw, and automatically adjusts to a
wide range of tapered angles.
—Federico Strasser

. SHOP
JOURNAL

HALFROUND
STOCK HOLDER

Polishing Screwheads

If your interests lie in restoring an-
tique elocks or guns, or if you simply
want every part of a classic door latch-
set to gleam like new, then don't over-
look the details. Polishing the
screwheads will add the final touch to
the job. It's easier if you group the
serews in a plate with holes such as a
steel drill gauge. Then, scrub the
heads with a metal-bristle, suede-
shoe brush. If you don't have a drill
gauge, then bore holes in a piece of

wood. —Walter E. Burton

| Like many homeowners, I've had my

ghare of ice dam troubles—a layer of
melting snow on the roof that collects
and refreezes in the gutter causin

water to seep under the shingles anﬁ
leak through the roof. So 1 came up
with a simple solution. I drilled Y-in.
holes spaced about 6 in. apart through
the underside of the gutter. During
the snow season, the water weeps
through these holes and doesn't back
up onto the roof. When spring ar-
rives, I simply insert stainless-steel
serews into the holes for normal gut-
ter operation. —ArthurR. Mullen

Beach Float Apron

Old plastic air mattresses make great
all-purpose aprons. They're impervi-
ous to water, oil grease, and are
perfect for working on the car. [ made
mine by first cutting an old beach float
to length. The top corners are cut off
go the apron fits under your arms. In-
stall a neck and two back tie ropes
through holes that are reinforced with
grommets, —Charles A. Fish

Tailgate Pad |
Climbing in and out 4"
of the back of a Efcl:-
up truck can be hard
on the knees. We at-
tached a Ys-in.-thick
sheet of plywood to
the inside of the tail-
gate and covered it
with indoor/outdoor
carpet. This also
Fmter:ts the tailgate
rom normal wear-
and-tear. The ply-
wood panel can be
attached with stain-
less-steel self-tap-
ping screws. Panel
adhesive applied
with a caulking gun
does the job when

attaching w}—?el
—Dorothy Herbert
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APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Tub Rocks

I have a 1'4-year-old Norge automatic
washer model No. LWF912924, serial
No. Axllﬁlaﬂﬂﬂl;;:'dhen the washer
into high-g spin with a nor-
Elu:iﬂluad, the tub ruc]ilts so badly it
sounds as if it's hitting the sides. It
does not do this in low spin.
Can you help?
ROBERT E. GENTRY
HAUBSTADT, IN

First, check that the machine is level
andon a solid floor. Placea 2-fi.-long
level on its top. Check for level front to
back and side to side.

Next, raise the lid and look at the
agitator. Notice if it is centered in the
opening in the top. If it's off-center,
one of the suspension springs that
holds the mechanical assembly to the
snubber assembly on the base of the
machine may be too tight or loose.
This can usually be corrected by ad-
Justing the J-bolts that attach the
suspension springs to the base.

Next, unplug the washer and re-
maove the front access panel, Check
around the base inside the cabinet for
pieces of the nylon snubber pad. If the
pad iz broken or worn, it may cause
the machine to spin out of balance. In
this case, you need to call a servicer.

If after checking these areas you
find nothing wrong, call an autho-
rized Norge servicer. You may have
an internal problem in the transmis-
sion, and the servicer will need todoa
torque test on it. To locate an autho-
rized Norge servicer in your area, call
(800 ) 447-8371.

Gurgling Fridge
Our Whirlpool limited series refriger-
ator model No. ETISNKXSWO3,
serial No. 75115290, has a gurgling
noise when the unit stops running af-
ter completing a cycle. The instrue-
tion bmﬂlet gays it may be caused by
defrost water draining into the de-
frosting pan or something loose at the
rear that rattles. There is nothing
loose at the rear for this noise to oc-
cur. [ hope you will be able to explain
the problem. J.L. LUND
PECKVILLE, PA

The gurgling noise youare hearing is

the sound of the high-pressure refrig-

i
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Fd JBOLT
Check washer for level and measure around — -
the agitator to check that it's centered. S
Adjust the suspension springs below the =
washer If It Is necessary. ALULSTING NUIF =5—~>—
erant in the sealed system boiling or | ment and will not defrost. Food imme-
equalizing in the evaporator, diately thaws out and, if not caught,
You will usually hear the noise for | spoils, The frost must be manually re-

aperiod of time until the pressure set-
tles down in the system. This isa nor-
mal sound in any refrigerator and
usually will not go away.

No Parts

I have a natural gas tankless water
heater by the Tankless Water Heater
Corporation/Thorn EMI Domestic
Appliances, model No. TL200, serial
No. 105404890. I saw this water heat-
er advertised in your magazine and
have been very satisfied with it. Now
I need parts, but cannot find a parts
source. The original address is no
longer correct.
JOHN DEVINE
CHICKASAW, AL

Thorn EMI, which manufactured a
tankless water heater for Tankless
Water Heater Corp. was bought out
by Myson, Inc., about three years ago.
Myson still has parts for both gasand
electric water heaters and shouwld be
able to supply you with the parts for
your el heater. Write to Myson,
Inc., P.O. Box 7789, Fredricksburg,
VA 22404, Attn: Parts Dept,

Frostless It's Not

We own a General Electric frostless
refrigerator model No. TBF-16D.
Lately, frost has built up around the
freezing coils in the freezer compart-

moved by thawing with an electric

blow dryer. Once defrosted, it will

work again for a time and then the

problem comes back. Do you have any
suggestions?

FREANKLOVELY

W. LEBANON, NH

There are a number of things that
can cause your problem, including a

defective defrost timer, an open de-
frost heater and open contacts on a
defrost thermostat. The list goes on
from there.

Because there are so many possi-
bilities, I suggest you pick up o GE
Step-By-Step Repair Manual for re-
frigerators and freezers. Check the
heading "Evaporator Fails To De-
frost” in the manual's diagnostic
chart, It lists the causes of this, and
the rest of the manual explains test
and repair procedures.

The GE manual is part No.
WXI10X100 and costs about $7. To
locate a GE parts distributor in your
area, call the company's 24-hour-a-
day consumer service line at (800)
626-2000. 2]

Eﬂ 'ﬂ-’ mvgﬂ gﬁﬂﬂn PROBLEM?
gl Steve a . YOLr I‘.'-Ill'ﬂﬂ-ﬂ- ﬂhﬂ
with the model and serial numbers, to Appli

Clinic, Popular Mechanics, 224 West g;m St.,
New York, NY 10019. While letters cannot be an-

uwhémmdmh:'h' ool
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TOOL TEST

NEW FLEX
SHAFT
TOOL

TEXT AND PHOTOS
BY ROSARIO CAPOTQOSTO
Contributing Editor

® It was quite a revelation for me to
test the Dremel Heavy-Duty Flex
Shaft Carving Kit. My only similar
experience had been to use a flexible
shaft chucked in an electrie drill. This
is a far more capable tool than a drill/
flex shaft combination. Its Y;-horse-
power motor is capable of driving ro-
tary tools at up to 20,000 rpm with
plenty of torque.

You adjust its speed by pressing its
foot pedal. This allows you to better
handle the tool, as you suit the speed
to the job, whether it be slow enough
to cut plastics without melting them
or at top speed to hog off hardwood.

Without discernible vibration in
the handpiece, I found it easy to do
fine carving while holding the tool like
it was a pen. [ was impressed that it

Flex Shaft Carving Kit includes motor, shaft, foot pedal control and bit assortment.

To test its torque, I chucked ina
structured-tooth carbide cutter and
went all out echewing up chunks of
hard maple in an attempt to stall the
motor. At slow to moderate speed,
there was oceasional hesitation. But
at top speed, the motor just kept
buzzing,

The Dremel 7390 Hea\r}--[]u:‘f Flex

[

Model 732 flex shaft and motor, Model
221 foot speed control, handpiece, Y-
in. and Y-in. collets, cutters, sanding
drums and grindstones. The kit costs
about #8410 at hardware stores and
hobbyist suppliers. An accessory
hanger stand, Model 2222, costs about
$35, and any component is available
separately. Contact Dremel, 4915

was quiet and smooth. Shaft Carving Kit, which includes the | 21st St., Racine, W1 53406-0989. M
< \ad % .
@ e |
0 .

|| =
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To change bits, insert pin to lock the motor
shaft. Unlock collet nut with the wrench pro-
vided, insert new bit and tighten.

The variable-speed foot control permits low-
speed cutting,. a necessary feature to prevent
burning when cutting plastics.

The tool carves delicate details using only a
light touch. It derives Its cutting power from
speed, not pressure.

Even with large structured-tooth carblde
cutter, turning at full speed, the tool Is easily
and precisely controlled while carving.

-

Polishing metal is a snap with the brush
wheel loaded with polishing compound.
Light pressure easily removes tarnish.

The sanding drum makes short work out of
deburring even hard-to-grind metals. Here,
the coarse drum deburrs cast iron.
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HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

P 1L LR TRAT ICING B ELY LIFINGK

Electrical Interference
I have a 1-year-old house with a 200-
amp service panel grounded with two
grounds, one at the water pipe and an-
other to a rod in the bacﬁyard. The
roblem is that there is severe inter-
‘erence on the TVs in the house when
wall switches are used, the door bell is
rung, the bathroom fan is switched on
or if an electric shaver is used. This
happens even though the branch cir-
cuits are unrelated. Any suggestions?
GLENN MAJEA
CARY, IL

This type of problem is aften caused
by a loose neutral line, possibly at the
pole, the meter pan or in the main
breaker panel. Call the local utility
company and have them check the
connections at these points. The utili-
ty company may complete its in-
spection, but ask that a licensed elec-
trician check the connection at the
breaker panel.

Covering Turbine
Ventilators

While installing a new roof, the in-
staller recommended two large spin-
ners that would turn in the wind for
ventilating the attic. My question is
whether to cover them in the winter
or leave themopen.  ERNESTBAYS

COLUMBUS, OH

The only reason that I know of for

covering the turbine vents is if you

live in an area where the winter
snowfall is great enough to cover the
vents. In this case, when the snow
melts, water will leak into the attic
through the openings between the
vent vanes.

If the attic’s ventilation is depen-
dent on the turbine’s free air opening,
you must provide alternative venti-
lation during the winter when the
turbines are covered.

As has been discussed in previous
columns, the unobstructed vent

ning should be f_gw of the attic
fﬁor area when there is a vapor bar-
rier on the underside of the insula-
tion, and 5, of the attic floor when
there is no vapor barrier,

Antifreeze In Pipes

I have a second home in upstate New
York and plan to put in an cil-fired hot
water eentral heating system. Sinee [
am not there all the time and the wa-
ter pipes are all drained and traps
filled with nontoxic antifreeze, I was
wondering if [ could protect the hot
water heating pipes by using the
proper mixture of nontoxic antifreeze
and water. Can you think of any prob-
lems that may oceur?
JOHN A. WHITE
UNIONDALE, NY

There are a few things you should do
before adding antifreeze to the
house's plumbing system. First, ifthe
house doesn’t have onealready, add a

| _HOME:ZSHOP S

SERVICE — | 1
HEAD
SERVICE __ | GROUND WIRES
DROF % i
o i NEUTRAL WIRE |—H
i HAVE UTILITY COMPANY
CHECK NEUTRAL WIRE
AT EXTERIOR
CONNECTIONS
METER PAN e :
oo
| ||l &
L 1 e
)
BREAKER PANEL
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A loose neutral wire outside of the house or In the
service panel can cause severe Interference on televisions in the house. Have an electriclan or
| juruﬂl@'mdﬂﬂummﬂralmm

back-flow preventer on the water feed
line. This prevents the antifreeze
from contaminating the house's po-
table water supply.

Nexit, determine how much anti-
freeze to add to the system. To do this,
estimate the volume of water in the
house’s pipes, then add the correct ra-
tio of antifreeze. A free 4-page booklet
by the Hydronics Institute infor-
mation to help you determine the
pipes’ volume and other useful tips.
Send a letter with a self-addressed
stamped envelope to: The Hydronics
Institute, 35 Russo Place, Berkeley
Heights, NJ 07922, Ask for “Techni-
cal Topics No. 2A."

Winterized Hose Bib

The water pipes that run to the hose
bibs on the outside of my house are in-
accessible, Should I replace my hose
bibs with those that shut off the water
inside the house (freezeproof hose
hibs)? WALTER SKJEI

GRANDFORKS, ND

Replacing the hose bibs with freeze-
proof models would be one approach.
The other would be to install an inte-
rior shut-off valve that is accessible
so the hose bib can be drained.

Service Tip
When repairing a cedar wood shin-
gle or shake roof, the new shi
will genernlly not match the
iugmf. Tt ety
can A -
Wﬂ‘;-gﬂ‘ ﬂfﬁ ‘sdme
m!nras thm nmr.mri it. Thepru-
cm ean be accelerated by
the new shingles ;Pr th a
mﬁtﬁmmmnwndedbr the Tex-
a5 Forest Products Laboratory in
Lufkin, Texas,
Bpfaﬂhe ne:u} sllﬂngtenﬁth a
simple solution -pound baking
m‘: dissolved in a gallon of warm

Pll(ﬁ! the sprayed s in the
sunlight. In about 4 to 5 hours,
they turn a weathered-gray color.
Wash off the powdered residue.
Unlike at.nms. which nuidmlur
over time, this
nent and remﬂt.u from a r.'.hunﬂml-
reaction. P

" DO YOUHAVE A HOME-MAINTENANCE

BERI!PMIIFHDBLEH"
Just ask Norman
Homeowners Clinic, .F'u Inr echanica, 224
West 57th St., New York, 10019, While letters
cannot be answered mdwid'unﬂy ﬁm&tmar#u
po "i.i"‘”z._,uw““” it o e g
maore home- maintenance help, get PM's
Home Care pﬁ?ﬂd’ Send your or-
der(s) o Papular a:hmm ax 1014, Rﬂdlnﬂ‘lb'
Station, New York, NY 10101,

ur question fo
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HANGING
WALLPAPER

BY GENE & KATIE HAMILTON
PM lllustrations by
George Retseck

@ If you can survive scanning endless
pages of wallpaper books and find a
pattern that suits your decor, color
scheme and budget, hanging the pa-
per will come easy.

For your first job, choose a wallpa-
per that is easy to install, such as an
inexpensive (less than $20 a roll) pre-
trimmed vinyl paper. Vinyl walleov-
erings come paper-backed and fabric-
backed, and both go up nicely. These
papers don't streteh out of shape,
even if you reposition them several
times on the wall. Fabric-backed pa-
pers are more expensive and well
guited for bathrooms and kitchens,
where humidity ean be a problem.
Fabrie-backed vinyls can be scrubbed
and easily stripped off the walls at a
later date.

You can choose between prepasted
wallpaper and those requiring adhe-
sive, Ekr:‘i:aated paper only needs to
be du or soaked in warm water to
activate the paste impregnated in its
back. Other wallcoverings are hung
on the wall with an adhesive applied
with a roller. If you use one a[Pt ese
papers, ask your wallpaper dealer for
an appropriate adhesive.

Look for a paper with a pattern re-
peat or drop of 10 in. or less. Pattern
drop or repeat refers to a pattern's
length (a repeat or drop of 10in. isa
pattern that repeats itself every 10
in. ). The larger the drop, the more pa-
per is wasted getting the pattern to
align between pieces.

You'll find the pattern repeat on the
back of each pattern in your wallpaper
sample books and on the roll's wrap-
ping. By choosing a pattern with a
small repeat for your first project,

you can avoid excessive waste,

Build success into your first at-
tempt by choosing a simple bedroom,
Don't try a bathroom, kitehen or 2-
story hallway at first.

1 First, measure wall helght. A. Now
measure wall length, B. Multiply A x B and
subtract door and window areas.

& Use a level or chalkline to make a verti-
cal layout line on the wall. Align the first
strip of paper with this line.

3 Unroll paper and measure the length of
strip allowing for pattern drop and trim-
ming. Mark with a small scissor cut.
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#& Fold the roll back on the paper you just
measured. Crease the paper at the small cut
and use it as a cutting guide.

Estimating paper and

wall s rat

First, look in the back of the wallpa-
per book for a notice that tells you the
area of each roll. Most rolls of Ameri-
can wallpaper contain about 36 sq. ft.
of material. Allowing for waste due to
the pattern drop and trimming, the
roll covers about 30 8q. ft. A roll of Eu-
ropean (metric) wﬂ llpaper contains
about 28sq. ft. and covers about 23 sq.
ft. of wall (these are based on wallpa-
per with a drop under 18in.).

To calculate how much paper you
need, first find the wall area. Add the
length of each wall, and multiply this
total by the ceiling height (Fig. 1).
Multiply the height of each door and
window by its width. Add the door
and window areas and subtract this
from the wall area. This gives you the
surface area to be papered. Add about
20 percent to the total papered areato
allow for the few bad cuts yvou'll make
{(inevitable on your first job).

Divide this number by the area that
your wallpaper roll covers, and that's
the number of rolls you need.

Make sure the paper is from the

§ Apply wallpaper paste using a paint
roller or a wallpaper brush. Spread paste

evenly over paper's back and edges.

same lot or batch. The batch number
is stamped on each roll, and all the
rolls should have the same number. If
you run short and have to order extra
p&dper later, you m1gh’£r%let a roll from

ifferent bateh run. The color or re-
peat pattern might not match exactly,
even if you order the same pattern
from the same store,

Clean the walls thoroughly and re-
pair holes, eracks or dents. Wash or
paint the room's woodwork and trim.

Unless the woodwork is natural or its |

paint is in good shape, it will probably
look dingy next to the new paper. It's
easier to paint it now than after the

paﬁml_la in place,
off the electrieity to the room,
and remove the light switch and out-

let covers. You could hit an outlet or
switch wire with your razor knife
while trimming the paper and get a
shock, so leave off the power while pa-
pering. Light the room with a lamp on
an extension cord plugged into an out-
let outside the room.

Next, size the walls. Sizing makes
it easier to slide the paper around
without tearing while you align the |

10 When working with small patterns,
check alignment between strips using a
level. This assures pattern stays even.

11 Push broad knife tight into corner at
celling [or molding). Run razor knife along
broad knife to cleanly sever scrap.

& To prevent paste from getting ali over
when you handie the strips, fold the paper
back over itself |pasted sides together],

pattern. Beecause it seals the wall, siz-
ing makes paper easier to remove at 4
later date.

Premixed sizing is easier to use, but
more expensive than the type you
mix. Either is simple to apply. Use a
paint roller and pan to spread the
somewhat watery solution. When it’s

dry, the wall is ready for papering.
When hanging a wallpaper with a
light-colored background on a dark
wall, you may be able to see the wall
where there's minute misalignment
between seams. Prime dark walls
| with a coat of inexpensive white latex
primer or use a combination primer/
| sizing.

Layout: Getting started
Begin your paper layout by establish-
ing vertical guidelines to help you po-
sition the paper. Even with guidelines
there's sure to be some misalignment
between the first and last strip of pa-
per you hang. To conceal this, lay out
yuurjnh g0 you start and finish in an
incongpicuous spot, such as over a
| door, a window or on the least con-
spmu:}us v.al]

ﬁm)}

1Z Make diagonal relief cut from corner
of window or door trim to paper’s edge.
This lets you work around projection.

£8
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7 Align first strip with vertical layout line.
Smooth strip with wallpaper brush, work-
Ing out from lts center to the edges.

Hold up a roll of paper where you
want to begin, Mnﬂe a pencil mark
equal to the paper’s width minus % in.
Use a carpenter’s level or a chalkline
to make a vertical plumb line through
mhmw& ol pous St A
ge of your strip
be parallel and about ' in. inside this
layout line. This prevents the line
from showing through the seam, but

keeps the pagr‘a close enough
for accurate alignment.
Don't cut the first strip by measur-
ing it. Take the roll over to the wall
and unroll enough to reach from
the floor to the ceiling. Hold the paper
in place at the ceiling and move it up
down s0 you have a lete pat-
tern at the top (if your paper’s pattern
- , )

a light penei on the pa-
per at the ceiling. Remove the paper,
and place it on a flat surface. the

2 in. above the mark you made
at the ceiling. Then, measure down
from the ceiling, and mark the dis-
tance that the wall is high. Add 2in. to
this measurement for trim at the bot-
tom. Make a small cut with a pair of

13 Guide cut around window and door
trim using broad knife. Trim away scrap be-
fore hanglng next strip of paper.

8 I you work carefully. you can smooth
paper with a broad knife. Pull knife gently
across paper to avold tearing it.

scissors, fold across the paper at the
cut, then use the fold as a guideline to
:.Il:its the strip (Figs. 3 and 4). Test fit

To cut the second strip, unroll the

per and lay it next to the first strip.

ove up the paper until the pattern
matches (the wasted paper should al-
ways be located at the top of the roll).
Cut the %per soit's 2 in. at the
bottom, leaving some paper to trim at
both ceiling and baseboard. Avoid
cutting a large batch of strips until
you've tested a few pieces of paper to
see how the pattern is lining up.

Hanging paper
Ifym':’remnga prepasted wallcover-
ing, use an inexpensive plastic con-

tainer called a water box or trough.
Fill this about half-full with warm wa-
ter and place it on a plastic garbage
covered by old towels to blot up

water. Let the strips of pa

goak for the amount of time i
by its manufacturer (usually less than
a minute). Keep the paper rolled
loosely from bottom to top and rotate
it in the water.

14 Hang strip on an Inside corner with
about 2 In. of scrap on adjacent wall.
Smooth paper toward corner and to seam.

9 Slide next plece of paper Into position
while adhesive Is still moist. Smooth paper
after pattern is aligned.

Follow the manufacturer's advice
for wallpaper that requires adhesive.
A vinyl paste is usually a choice
because it resists mildew. If you have
had a mildew E&mhlem in the room,
buy a mildewcide additive and mix it
in the paste.

Smooth the onto the r's
back with a ]imm roller or wallpaper
brush (Fig. 5). Spread the even-

ly, ine g the edges. To keep the
Fa.ut.e from g&t.t:':ag over evuytﬁﬁ
old the ide of the paper

on itself (Fig. 6). This also prevents
the adhesive from drying out. Work
ahead and paste up a le of strips
80 one strip can soak while you work
with the other,
Wait at least 5 minutes after brush-
ing adhesive onto a strip of wall
for it to set, or “wet out” as it's called,
before you hang it. Wallpaper ex-
ands when wet and contracts as it
ita. , 80 this wettinguutl;tsitreanh
maximum expansion an ents
bubbles from forming umnm pa-
peronce it's hﬂg.
Have your ladder in place and your
tools at hand before bringing the fold-

18 Trim paper flush with broad
knife and razor. This leaves a small bit of pa-
per overlapping In the corner.
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16 Start next paper strip with an overiap.
Match the pattern and plumb the strip. Cut
through top strip to remove overlap.

ed and pasted strip to your starting
point. Unfold the top section and posi-
tion the strip so it lines up with the

lumb line. lgon’t forget tEat you al-
owed for an extra 2 in, at the top of
the piece. Hold the top in place and
unfold the bottom section so it
drops to the floor. Work your way
down the strip checking alignment
with the plumb line.

Press the strip firmly against the
wall. Work whi'u fr«:;lm the center of utﬁ
stri a brush or sponge to p

Euhhle.a or wrinkles to the edges
(Fig. 7). If you are very careful, you
can use a broad knife (a B-in.-wide

r, also called a flat knife) to do
this also (Fig. 8). Wipe off excess glue
that mmthe mﬁnﬁiﬂ; edge of the ntnp

ne.

tern by eye or with a level [Engﬂ Ba.nd
10). Use a seam roller to press the
edge in place and again after each
strip is hung to prevent the seams
from opening.

Trim the paper at the top and bot-
tom after you've hung several strips.
This is best done using a broad knife
and a razor knife. Press the knife into
the corner where the wall meets the
ceiling, and draw the razor along it
(Fig. 11). Move the knife over as the
razor reaches its end, then repeat the
cut, Trim the paper at the floor the
same way.

You have to negotiate around
doors, windows, cabinets and other
projections. To get the paper to lie flat
next to these protrusions, use a pair of
small pointed scissors or a razor to
make relief cuts.

We'll use a window frame as an ex-
ample. Carefully align the strip soit's
plumb and its pattern matches the
piece next to it. Smooth out the paper
as much as possible. Make a 45° refi:f
cut starting at the corner of the win-
dow trim, extending into the waste

17 Overlap around outside corner should
be under 1 in. Next strip should cover over-
lap. Then, trim strip flush to cormer,

Papel' tFiEl 12}! ThEﬂ.. ﬁ-n-i-ﬂ'h Mth'
ing the paper, and work out remain-
ing wri and air bubbles, Trim the
paper flush against the edge of the
opening the same way you trimmed

up against the ceiling (Fig. 13).

mM outside/

There's a E'reat temptation to wrap a
strip of walleovering around an inside
or outside corner, then continue on by
butting the next piece of paper to it.
This oﬁen results in a sloppy looking
job. Corners are seldom square, and
wrapping the paper around the corner
will cause the pattern to run out of
plumh. For best results, use a lap
Joint or double cut the seams.

To make & lap joint in an inside cor-
ner, trim the last strip so it's up to the
corner and overlaps the adjoining wall
b;,' a couple of inches (Fig. 14), Push

knife into the corner and cut
uff the paper that overlaﬂghon to the
adjoining wall (Fig. 15). This leaves
about ¥ in., or less, paper overlap-

ping.
rfnke a plumb line on the new wall
to align the first adjoining strip. This
first strip on the new wall should wrap
around the corner and overlap an inch
or 50 into the wall you just papered.
Carefully match the patterns of the
mrerln ping paper in the corner and
new strip for plumb,
'Ihm the new strip flush in the cor-
ner. Use a light touch and a sha
hlademthe razor knife to cut th
I:Uﬁastnp only { . 16). This over-
ut % in. an mverann;}r p
hetween the new strip and the wall.
Next, add more adhesive to the
joint by peeling the strip you just
trimmed back and app] ng the ad-
hesive with an artist's grll'ush Then
smooth out the joint and sponge away
excess adhesive.

19 The overlap falls away, but you must
peel back the top strip and remove the cut-
off section. Then, roll the joint tight.

Wrap the paper around an outside
corner and trim it back so % in. of pa-
per rounds the corner (Fig. 17). Mark
lumb layout line on the unpapered
m:Em:ent. wall. Align the first stri
with the layout line and trim it flus
with the corner,

The inside and outside corner
described here overlap. Some
papers will show a lump at the joint,
and other vinyl papers do not stick
well to one another. In these cases,
and anywhere you want a joint that
butts perfectly, you can use the dou-
ble-cut method

Overlap the Btﬂpﬁ- where you want
the joint, then cut both strips
with a sharp razor guided by your
broad knife. The trimmed piece will
fall away from the top strip, but you
have to peel back the tug:tnp to re-
move the trimmed m under it
(Figs. 18and 19). Smmt.hthe top strip
back into place.

While the paste is still soft, apnnﬁe
away excess paste from the wall-
paper’s face and woodwork. Go back
several times with a clean sponge to
be sure you get it all. ™

Ls

&0
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THE OFFICIAL MILITARY ISSUE
GENUINE LEATHER A-2 FLYING JACKET

A Plece of American History.
The A-2 Leather Flying Jacket is one of the most famous
picces of battle gear in history. During World War [1, the
brave pilots of the US, Army Air Forces relied on the A-2 for
protection and comfort. Worn by the daring “Flying Tigers”
who fought over China in their P-40 Warhawks. And Jimmy
Doaolittle’s B-25 bomber squadron that hit Tokyo ina
daring carrier-launched raid. Lightweight and com-
fortable yet “tough as nails” the A-2 identified
its wearer as one of an elite, brave breed of

fighting men.

Genuine Military Issue,
Not a Commercial Reproduction.
Cooper Sportswear was an original supplier

of the A-2's worn by America’s World War I1
fiving heroes, Now, after a 45-vear retirement
from active duty, the
LS. Air Porce has
recommissioned the
= A-2 and selected
|| Cooper as the official

Government contract
'i" manufacturer. Now, you
can own the very same jacket
issued to LS. Air Force pilots.
Not a reproduction — this is the genuine article!

Proudly Made in the U.S.A.

The Cooper A-2 is made in the U.S.A. using materials
and production methods specified by the ULS. Air Force.
Premium hand stitched goatskin ensures PMADIE I
ruggedness and greart looks. Knitted cuffs and
waist band and a spun cotton-blend lining
ensure drafi-free comfort. Details include S—

regulation snap-down collar, shoulder T
epaulets, and roomy snap-close pockets. Ll . A
You'll also receive a certificate of authenticity stating that
yours is tbe U5, Air Force A-2. Battle-proven and built for

long life, the Cooper A-2 actually gets better-looking Bl £ - L i
with age. The actual jacket supplied
Payable in Convenient Montbly Installmenis. to the United States Air Force
The Cooper A-2 Leather Flying Jacket can be yours for just L ited States Air Force

$249 (plus $7.50 shipping and handling) payable in six Order today. Available in even sizes 34-52 regular and
convenient monthly installments of $42.75 charged o your long. Call about larger sizes {to 60) available for £50
credit card. Satisfaction guaranteed. If you are not delighted more. ( For best fit, order one size larger than your normal
with your jacket, simply return it in original condition jacket size. )
within 30 days for exchange or refund. wearmal detivery on phone ordiers 48 business days

CALL TOLL-FREE: 1-800-331-1858 & 1990 B

—————
Willabee & Ward ; J Satisfaction
47 Richards Avenue m Guaranteed
Norwalk, Conn. 06857
CALL TOLL-FREE: 1-800-331-1858 Name TR
Address
Please send me____ Cooper A-2 Genuine Leather Flying Jackets. City/State/Zip
Size (Even sizes 34523 [] Regular [] Long
Signamre
™ kLS CRDSERS SUNIBCT T Al CEFTRMCE L
ﬂlamﬁmdﬁmazlhnﬂmalﬁz.i'i mln:l:rmdllmd_ 01 PRI ¢ et wit] vy
Mastercard VISA Discoves Ames. Express Enclosed is my check for §249 plus §7.50 shipping/
handling, a total of §256.50%,

Credit Card # Exp. Date *Any applicable sales tax will be billed with shipment 606=304




- AUTOMOBILES

DETROIT SPY REPORT

BY JIM DUNNME, Detroit Editor

Cadillac Unveiling

® Look to the Cadillac Seville to be
among the future cars on display at
the Detroit Auto Show in January, at
least a full six months before it goeson
sale. Seville for 1992 will be all new
in appearance, with a larger body,
smoother, more rounded lines on the
outside and equipped with Cadillac's
| new Northstar V8 engine under its
hood. Cadillac plans to ship Sevilles to
dealers beginning in June, but rich
folks will get the first glimpse at the
Detroit, and probably the Los Ange-
les and Chicago auto shows,

Taurus, 1992

Look for smaller headlights and a low-
er hoodling in the newest Taurus set
for its first public appearance early in
1991. The smaller hghts and longer
wraparound turn lamps change the
front end to a strong painted look. At
| the rear, taillights are altered, and
contain round lenses for brake and
running lights. A change in the trunk
lid lowers the load height.

_—

&

Due for "92, first Taurus redesign will be minor facelift.

Turbo Lag
Automakers may deny it, but turbo-
chargers are dropping out of the per-
formance scene on newer cars. Early
designs of turbos that resulted in
shaft burnup are still giving the
booster a bad name among
repeat customers. .-’l
Pontiac is out of the
turbo business alto- Z
gether with the can-
cellation of the Turbo
(Grand Prix and tur-
bo-powered Sunhbird
models. At Chrysler,
turbos are still in the
lineup, but V6 en-
gines are playing a
bigger part in per-
formanee models, like
the Daytona. Howev-
er, in smaller cars,
turbos remain the best bet for boost-
ing overall performance.

Saturn Plastic

Saturn officials say that plastic panels
were designed for
the body of their
car to have an
advantage over
Japanese competi-
tors. Sure, they go
through the litany
of plastic features
like dent-resis-
tant, no-rust and
lighter weight.
But the plastic
fenders, doors and
quarter panels on
the Saturn have
set it apart from

i
e

Toyota, Nissan, Honda, and others.
In Japan, steel is the least expensive
material available for car bodies, so
that the practice of building plastie-
free bodies is likely to continue.

Next-generation Suburban will wear current pickup front end.

GMC Jimmy

A major styling change is in store for
GMC’s full-size sport/utility 2-door
next summer. Up front, the Jimmy
will take on the appearance of the full-
size pickup truck and feature more
rounded front and flush glass in the
windshield. At the side, larger win-
dows for rear-seat passengers are
featured.

The restyling of the 1992 Jimmy
along with the revised Crew Cab pick-
up and Suburban will complete the
C/K truck redo at GMC,

Thicker Glass

Glass is heavy. So one of the ways the
automakers cut weight in recent
yvears was to make door glass and
windshields thinner, They figured

{ Please furn to page 64)
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PASSPORT

Nowr s $1060 ow BOSPORT, sinmer of
filme mwiaapar congfuirian fests

“ Aterrific radar detector "

Ciir mind Defeer

Gi?c The Very Best
Remember those few times when
vou came up with the perfect gifi?
The recipient was so overwhelmed
he kept asking how you knew...
That's the effect our radar detec-
tors have on drivers, because drivers
know what the expens say about
radar detectors.
Car and Driver called us the “class
act” in mdar detection, And Road &
Track has mted us “the leader in
AL detector technology.”
We've been over-
whelming drivers for over
12 years. Forthe driveron
your list, no other gift
is as sure to please.

’ﬂ:u: Exclusive Source

We designed ESCORT, SOLO, and
PASSPORT, we make them in our
factory in Cincinnati, and we only sell
directly 10 you. Not through stores.,

Owr direct connection to you
assures fast response on orders, on
guestions, and on repairs. We take
care of everything.

And by dealing with our knowl-
edgeable staff, you're assured of
muking the right choice, They'll help
you select the radar detector thar will
be best for your favorite driver.

Ty ecliusive sueroe: our beaokpusartirs i Chacimmant, (e,

Overwhels

ESCORT

Newe ESCORT nmes D8P fechnmdogy for
ingreaible warming disfance

** Nothing else even comes close *

B Kriande!

Iﬂct':d.lbl'f Easy Shopping

Just call toll-free (1-B00-543-1608),
You'll avoid traffic jams, parking
hassles, pushy crowds, and unbear-
ably long lines.

Call toll-free
1-800-543-1608

Instead you'll find a friendly radar
expert who can answer any ques
tions you mey have. Just pick up the
phone. We're here 24 hours a day.

Order before 6:00 PM eastern time
Monday through Friday and we'll
ship your package the same day. A
gift box is available at no charge.

Y::m Can Have It Tomorrow

We know that sometimes the
holidays can sneak up, and waiting
even a few days for the UPS truck is
waiting oo long. But we've got the
perfect solution,

Through a special armangement
with Federal Express we cain offer
their owernight delivery for only
$14.50. Jusi call us anytime before
B:00 PM and your package will arrive
the pext day (except Sun-
days). If you're a "
last-minute shop- p— O
per, vou've come --ﬂ'-"’ @
to the right place. 1_ 7, 154,

Chverneigid sledivery by
Finkeran! Egprosy o omly $14. 50

m your favorite driver
with the world’s best radar detectors

SOLO

SOMED ix fiber oy resediar dfoctor tht
nerer el of foner cored

“ We fell in love at first beep *
AnferlWenk

Slthﬁﬂion Guaranteed

Here's the best parnt of all: your
gift is puaranteed to please. Quite
simply, if for any reason you're not
totally satisfied within the first 30
clays, just retum your purchase.

We'll immediately refund all vour
money and all your retum shipping
costs. There are no hidden charges.
Wou are also covered by a full one
vear limited warranry.

We've been delivering on
these promises for over
ten years. Call now
and see how easy
gift-giving can be

Order todiy — Call toll-free

1-800-543-1608
Call 24 honirs, T ey week
Majoe Credit Cards Accepled

SOLO" self-Powered Radar Receiver
$345

ESCORT" e Performance Leader
$295

PASSPORT"™ tver Ome Million Sold
$195

(hiis residents add 5 5% . Prics higher in Canada,
Seapedard shipping and hariling is $4.50
o owerm | ght debivery b avallable for §14 50
Cincinnati Microwme
P Department GOG800
(e Microwave Mazm
Cincinnati, Dhio 45249
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PM HOTLINES

We're trying our best to make it
easier for you o Communicate with us
Here are four ways you can do it

HOTLINE PHONE NUMBERS

Special telephone numibers here at Popular
Mechanics allow you to call our editos
directly and easily, Theyme acinvated once a
week, on Wednesdays, fom 3 0 5 pm
Eastem time. All the editoral staff hotline
phone numbers are lsted here. If an editor &
not available, phease ry agan the following
week

HOME IMPROVEMENT
Steven Willson, editor  [212) 265-7538
Tom Klenchk, asoc editor  [21.2) 265-7570
Roy Berendsohn, asst editor

[212) 255-7572
[building, home remodedng, shop design,
ooy, husniture making and deson|

BOATINGOUTDOORS
Joe Skorupa, editof

AUTOMOTIVE
Tony Swan, sditor

[new cars, motorsport)
Mikce Allen, asst ecitor  (212) 265-7536

{techrical and design, care and maintenance|
SCIENCETECHNOLOGY

(212) 265-75%6

[212) 265-7526

Abe Dane, cditor [Z212) 265-TT40
ELECTRONICS/PHOTOGRAPHY
Frank Vizard, cditor [212] 345-7581
GENERAL
Joe Oldham, editor-in-chief

[212) 2657503
Debarah Frank. editor

(212} 265-7518

READER SERVICE EUREAU

We have a Reader Infarmatson Bureau that
is operational five days 3 week during regular
business hours, Our Reader Senvice Buveau
numiber s (212) 549-3127. Flease call our
Reader Service Bureau, nof ow edinovs fov
infarmatan on back issues, repring of aricles,
subscription inguines, plars affers and so on.
It wll save us all time.

ELECTRONIC MAIL

You can call the PM computer any day
between & pm and 8 am [only) Eastem Gime.
The number is [212) 582-8369. Once you're
on line, you can leave messages for specific
edimys, or diredt inguines and comments o a
specific department. The departrment bulletin
board aiso allows you o share your thoughts
with other readers who call in.

Neww users will get an identification num-
beer and password that allow them o access
he systerm. Simply et your Communications
software 10 8 bits, no panty and one Stop Dl
[B-M=1], and =et the baud at 300 or 1200, i
you're askeng a4 spedific question, allow a
week belore calling back for our arswer

FAX MACHINE

You can fax written mail to us if you have
access o a fax machine. Owr fax number =
{212] 586-5562. available 24 hours a day

DETROIT SPY REPORT ( Coutinued from page 62)

mayhe a couple of
millimeters thin-
ner, a change so
slight that the
vehicle owners
wouldn't notice.

But now that
trend is being re-
versed. Glass is
getting thicker.
Carmakers and
owners found
that the thicker
glass is a good
sound barrier. [t
keeps the passenger compartment
quiet, isolated from outside noise. So
the glass on the 1991 GM-10 cars
—Grand Prix, Cutlass Supreme, Re-
gal and Lumina—is now bmm thick in-
stead of 4. The improvement, a 25
percent inerease, helps make the cars
quieter on the road and seem more
luxurious to owners.

1991 Eildorado

A blacked-out grille and unusual paint
pattern are designed to disguise this
1992 Cadillac Eldorado prototype.

Captured during ride and handling
development work at the GM proving

round, the next-generation Eldo

ooks to be longer and wider than the
current edition—a change that can be
traced to the switch to GM’s C-Bod
(Cadillac DeVille, Olds 98, Buick Par
Avenue) platform. The current Eldo
is an E-Body.

The new Eldo will reportedly use
Cadillac’s new 200-hp dohe 32-valve
Northstar V8 engine.

Whitewalls

Look for whitewall tires to be around
for a long time even though some eriti-
cize them for being tacky or old-fash-
ioned, You will continue to see them
on American-made sedans in the mid-
price and luxury ranges, Olds, Buick,
Cadillae, Lincoln, Ford, Mercury,
Chrysler, Dodge and some Chevy
cars are among the 1991 models that
favor whitewalls.

Wider and lower for "92, Cadillac Eldorado rides C-Body platform.

However, virtually all the imports
and smaller cars are sticking with
black-wall designs. It isironic that the
most affected of the white tire de-
signs—white lettering—is still the
choice of muscle car and 4-wheel-
drive vehicle buyers,

Toronado's 25th

Olds' Toronado is 25 years old this
year, and that anniversary is a good
time to recall just how revolutionary
the car was when new. Toronado was
the first American car in the modern
age (post WWII) to offer front-wheel
drive, It caused immense interest at
the time since front drive was poo-
pooed as a system that caused heavy
understeer, one that lost traction go-
ing up hills and was, after all, too ex-
pensive for the average buyer.

In its original design, the Olds 425-
cu.-in., 385-hp V8 engine wassetina
north-south position directly over the
front axle line. Prototype designs of
the driveline had the right-side half-
shaft located in a tunnefthrnugh the
engine's oil pan. At production, a
hump was built into the bottom of the
pan to allow the shaft to pass under-
neath the engine.

The engineer behind the Toronado,
Bob Stempel, became chairman of
General Motors last August.

Subtile Sable

Like their contemporaries at Ford di-
vision, the Mercur}r product planners
don't seem to be
anxious to take
chances with their
mainstream se-
dan, the Sable.
The zsheetmetal
| changes for 1992
are subtle. Sable

will retain its dis-
tinetive light bar
across the front of
the car, although
the height of the
bar has been re-
duced to give a

"92 Mercury Sable will retain distincthve light panel across front.

! steeper fall-away
to the hoodline. M

&4
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The Pnce of Home

Now you don't need a
$1500 professionally-installed
home security system to keep out
a professional.

Introducing Schlage
Keepsafer.® America's best sell-
ing wireless electronic home 3
security system. Keepsafer gives
you the same kind of reliable |
protection of a professionally-
installed system. But at a frac-
tion of the cost. Because you &

install it your- §

the Keepsafer gives your family the
edge in protection.

in .
about an A\
hour or two, 5=

The “What Have You Got
To Lose Sale.”
ow is the time o invest in the

security of the Keepsafer during our
nationwide sale. Look at all you get
for the low base price of §199: i[gj We've been keeping families
» Control Console Schlage-Safe“since 1926,
» 2 Transmitters
» Security Window Stickers
* Fully-Expandable System

Capabilities
* 90-Day Money Back

Guaraniee

There’s more. Most homeowner's
insurance policies recognize the
security benefits of the Keepsafer and
offer users a reduction in
premiums,

ct}

ity of Keepsafer is the same
company that has been protect-
ing families with the most
secure door locks made.
There is no safer securiry
combination than to be
Schlage-Safe with Schlage locks
| and the Keepsafer Security System,

One of four homes will be
burglarized this year.

Today, you are three times more
likely to be a victim of a break-in than
just ten years ago. Which is why the

Call 1-800-84ALERT

security, reliability and affordability of

Standing behind the reliabil-

SCHLAGE
KEEPSAFER

Jor 1be Schlage Keepsafer Dealer nearest you,

Security is on Sale.

You can install Keepsafer with an
ordinary screwdriver and save
hundreds of dollars,
Over 97% of Keepsafer
. owners agree their installa-
tion was “quick and simple.”

.. This easy installation, plus

. the tremendous value of our
v .E offer, will literally save you
s hundreds over an “installed
system.”
§— | You will be installing
. —— wireless, electronic transmit-
== | ters with sensor sets that trig-
» ger the alarm on the Control
Console the instant a moni-
tored door or window is
opened.

In addition, there is a full-
range of accessories which allow you
to custom-tailor the system to your
needs, Keepsafer can
peform virtually
every function of
a professionally-
installed system.

Atonly $199, and a
90-Day Money Back Guarantee,
what have you got to lose?

The Schlage Keepsafer is all you
need to protect the people you love,
and the things you like. And to keep
from losing either one. And at our
special price and guarantee, right now
is the the time to purchase your
Keepsafer during Schlage's nationwide
“What Have You Got To Lose Sale."

Call 1-800-B4ALERT for
the dealer nearest you, or
find Keepsafer at better
~ home centers and
hardware stores
nationwide.




AUTOMORBILES

CAR CLINIC

BY MIKE ALLEN, Assistant Auto Editor

Suspenders And Belts
I would really like to know how to
check the automatic seatbelt mecha-
nism in my 16-year-old car, It's sup-
posed to lock up when you run inte
something, but I don't really trust
it—and no one seems to know how it
works or how to fix it, or even to be
able to tell me if it will work when it's
needed.
AMY DEVONE
CHRISTOPHER, WY

Seatbelt retractors are considered o
nonfield serviceable item by car man-
ufacturers—which is warrantyspeak
for: “If it's broken, you can’t fix it. It
has to be replaced.” But how do you
tell ifit’s broken?

There are basically two kinds of
mechanisms used. The simplest is
mechanically related to a window
blin ull the belt out really fast,
and it locks up. Test this kind by
grabbing the belt and yanking.

The second uses a pendulum lo tip
apawl into a ratchet whenever the ve-
hicle is rapidly slowing down (or
speeding up)—before the belt starts to
unreel. To check ane of these, find a

COLOR FADMNG

BCRUVED WEBBING

deserted stretch of road, check for
traffic and hit the brakes fairly hard.
You should not be able to pull the belt
out of the retractor until the car stops
and you've released tension on the
seatbelt.

If this doesn’t work, you might take
out the retractor mechanism and
check for obuvious defects, like under-
coating gumming up the works or
some other foreign object preventing
proper operation. If that’s easily rec-
tified, fine. Otherwise, buy a new one.

Ofequal concern is the condition of
the belt material itself, especially in
older cars. Check for these problem
conditions:
® Pulled threads—Obuviously, if the
stitching at the buckle is coming
apart, the belt may not be strong
enough.
® Damaged webbing—Leaving the
belt material dragging along the
ground for a few miles or cutting it
on a sharp edge of a door frame or
child seat will compromise the
strength of the belt.
® Color fading—A more subtle dam-
age is from the ultraviolet in the sun,
solvents or chemicals. Anytime

there's a noticeable change in the
color of the webbing nylon, the belt |
should be replaced.
® Bowed webbing—If the webbing is
no longer straight, it's because the
longer edge has stretched—and
should no longer be trusted.
Faortunately, any good trim shop
should be able to reweb your belts for
a mg:onabiﬁ cost. If H}e retraﬁtﬂ; is
not functioning properly, you'll have
to replace the entire assembly.

An Arresting Problem

My Cutlass has some sort of metal and
metal mesh filter inside the replace-
able air-cleaner housing. It seems to
be EIFCL There's no mention in the
manual of this element or how often
it should be serviced. It's pretty
plugged I.'If]]—-l:l]:f car seems to be
strangling for air. And a replacement
part is more than $100. Do I really
have to replace it?
JOHN BADNYE
POUGHEEEPSIE, NY

No, you don’t have to replace it. It’s
not a filter, really. It's a flame arres-
tor, intended to keep an occasional
backfire from setting the paper air-
cleaner element on fire.

Remove the air-cleaner housing
from the car. Soak the housing in sol-
vent, and brush away the grunge.
You may need to use compressed air
and a certain amount of patience,

And that flame arrestor is inside of |
the paper filter, where the air passing
through it is supposed to be clean.
When you're reinstalling it, find out
where that grunge is getting in, and
plug the leak(s). You're digesting a
lot of things with your engine that
aren't good for it

Remainders

When I change the oil in my Camry,
I'm eareful to be sure the vehicle is
level. But even so, there are 8 to 10
punces of oil remaining in the pan
after it finishes draining. I know this
becanse I made a J-shaped tube to si-
phon out the last little bit. This seems
like too much dirty oil to leave inside
the en%lne. Or am [ just being too par-
ticular? JOSEFH RANSIL
BARATOGA, CA

(Please turn to page 88)
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TWO HUNDRED FIFTY THOUSAND MILES
OR TEN YEARS.

Use Quaker State exclusively in your new car, and our
limited guarantee will cover lubricated engine parts for
250,000 miles or ten years, whichever comes first.

How tough is today’s Quaker State?

Tough encugh to make this promise: Use only Quaker
State in your new car's engine, and if any lubricated
engine part nol covered by the manufacturer’s warranty
or extended-service cantract suffers an oil-related break-
down during its first 250,000 miles or ten years, Quaker
State will pay for the repair.

We'll guarantee lubricated parts in engines of all
sizes—domestic or i|'|1|:|nm'l'ec‘,.‘:I

Qluaker State’s limited guarantee covers lubricated
parts in engines of every single imported and domestic
car or light truck sold in the United States. It even
covers the deductible on any extended warranty you
might have purchased from your new-car dealer.
Enrollment is obsolutely free
See a copy of lubrication limited warranty and
enroliment details at participating service centers.

Complete details and enroliment forms for the Quaker
State 230,000-mile or ten-year guarantes are ovailoble o

The Big () is One Tough Motor Oil.

participating Quaker Stale service centers. These
include many new-car dealers, automotive service
centfers and tast lubes nationwide.

To participate in the guarantee program, enroll your
new car at a participating service center within six
months or 6,000 miles of purchase. Use anly Quakei
State Motor Qil, and have your oil and filter changed
ot o service center according to manutacturer’s
instructions for severe driving conditions but nal 1o
exceed 4,000 miles or four manths between changes.
Save your receipls

How can Quaker State make o guarantee
this tough?

Today's Quaoker State hos
proven its toughness over and
over again in the mas! rigorous
tests that the world's auto makers
have thrown at it, The resuli
Quaoker State actually
exceeds lubrication speci-
fications for every single
car sold in the United
States. It takes a tough oil
to offer a guarantee this
tough. But Quaker Siate
s Cg]ne Tough Mator Qil

£
’ f

Quaker

State

L= - :
F E |
.

SuperBlernd
1OW-30
MOTOR OIL

© 1990 Cunkar Seare Corparinie

DOM'T POLLUTE. PLEASE DISPOSE OF USED MOTOR OIL PROPERLY.
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CAR CLINIC ( Continued from page 66)

In an ideal world, all of the oil would
drain out of the oil pan, obviously.
But packaging considerations and
other auto design limitations some-
times mean that the little hole in the
oil pan can't be at the exact low point
in the pan, leaving a few ounces of oil
behind.

If you can't block the car up safely
at an angle to eliminate this, then |
think your Toyota will probably do
Just fine if you drain what you can
—especially if yvou change the filter
every time as well,

Welcome Home

I just arrived home after a 3-week
trip, and all three of my Hondas had
the same weird problem. The rear
brakes were frozen.

One of them was so tight that I had
to remove the brake drum, which had
rusted so badly that the brake shoes
were glued to them.

The other two ears I rocked back
and forth and got to break loose. The
brakes sounded a bit rough for a
while, but were soon fine.

Have you ever heard of this prob-
lem before?

Iz it peculiar to Hondas?

JAMESEBY
PENNINGTON, NJ

Thanks to Chevy Lumina APV's modular seatisg@ption. it can carry a band

Nuts To You

@ You've been driving around for a month now with a
rattling noise from the back end of your car. Finally,
you manage to sneak it into the shop for a quick diag-
nosis, and your worst fears are confirmed—big
bucks. The mounting stud for the rear shock has
come adrift. Wall, replacing the rear shocks was
overdue anyway, so that's no big deal. A new pair of
dampers go on and your wallet is somewhat lighter.
Unfortunately, that noise was the loose
stud enlarging the hole beyond the ability of
the hardware to stay tight. And two days lat-
er, it's back. The shop's service manag-
er says it's your fault for waiting
solong, and . . . he's right.
He can fix it, of course. He'll
have to weld something over
the hole. The guy who does the
welding is on vacation, and oh-
by-the-way-no-warranty. If you
want a warranty, they'll have to
replace the axle housing—mu-
cho dinero.
Try the coward's way out. A
lug nut just happens to have
the same Ye-in. threads. With
its chamfered face, it'll usually
find a home in that egg-shaped
hole, snugging up tight and
staying that way.

SHOCK ABSORBER

of 7, 6. 5. ar aduet in prrii'rt Armony.

PR ILLLSTRATION BY ADCLPH E. BROTRAN




It's not a problem peculiar to Hondas. |

Any car with drum brakes will do the
same thing when the conditions are
right.

Apparently, it was hot and hemid
enough to really make the rust in
your cast-iron brake drums accumu-
late rapidly. I've expertenced the
same phenomenon myself with a
number of cars, although, generally,
it's taken considerably longer than
three weeks.

I'd be a trifle concerned about out-
of-round conditions cropping up in
the near future on these cars—the pits
left by the rust will wear at a different
rate than smooth metal. You may
need to have the drums lightly turned
if vou experience any pulsating under
braking.

I'd also suggest leaving the cars
with the handbrake not sot if there's
Foing to be any further extended peri-
ods of disuse.

Hummer

There's a humming noise coming from
the bottom of my "87 Thunderbird. It
does this whether the car i moving or
sitting—but only when the engine is
running, not when just the key is on.
The noise is not coming from the

| stereospeakers,

What is it?
away!

How can | make it go
RONNIE DAINES
SALINA, Kb

It's the electric in-tank fuel pump.
This pump comes on when you furn
on the key. If the engine isn’t run-
ning, it shuts off itself in a few sec-
onds, partly to keep from running
down the battery, but mostly to keep
fram feeding a fire in case of a burst
fuel line or aceident.

Some humming noise is normal
It's a simple test of the electrical cir-
cuits to the pump and the fuel injec-
tion—turn on the kev, and the hum
should start and then shid off

Ifthe humming noise is getting
louder, then it's possible that the
pump is on its last legs. Sometimes,
the rubber mounts inside the fuel
tank will shift, letting the pump
touch the mounts or tank wall, mak-
ing adifferent, louder noise, But usu-
ally, it means the bearings in the
pump are wearing ot

Premature wear can be a problem
if you're in the habit of running
around with next to no gas in the
tank. These submersible pumps de-
pend on gasoline on the bearing
surfaces for lubrication. If yvou con-
stantly run with very little gas, they'll

Itsaturmn forthe

suck air and wear very rapidly

So—fill 'er up when you get gas,
don't just add a couple of bucks
worth, And if that noise is getting
progressively louder, think about re-
placing the pump before it dies some
dark, rainy night. Be warned—this
piece has a 3-figure price, so shop
arotnd.

Puddle-Jumping
I recently drove my 1989 Cougar XR7
through a puddle on a rainy day, and
the engine blew a rod. Ford is in the
process of replacing the engine, but T
do not believe that this will solve the
problem. Could this be a manufactur-
ing defect?
BOR CHEISTIAN]
BRONK, NY

When you say “blew” a rod, I assume
you mean it broke the rod itself, rath.
er than just spun the bearing. Also,

you say Ford is replacing the entire

engine, not just rebuilding it. If that's
frue, then it's not @ manufacturing
defect.

You went through enough water
fast enough to splash water into the
air intake in the grille—lots of water,
This water went into the engine

!|r"rI."| §

Frl fio ilige o' f

It maneuvers into and out of tight spaces. [is proven lront-wheel drive puli's you thmugh
turn after turn. Chevy Lumina APV, One very easyway to get around.




CAR CLINIC (Continued fromn page 63 )

l

quickly enough that one eylinder had
more volume of water in it than the
minimum volume of the combustion
chamber at Top Dead Center. And
when the piston came up there, the
incompressible water had no place fo
gg, The weak point was the rod—

ng.

And after taking that big of a shot,
I wouldn't give a plugged nickel for
| the crankshaft either. Dollars to
| doughnuts, the crankshaft is twisted
orcracked. So be glad that you're get-
ting a fresh motor.

Find that hard to believe? I once
saw a fellow ride a motorcycle into a
stream that was a little deeper than
he figured—the same phenomenon
blew the bike's cylinder and head
clean off the studs and a good 50 fi.
into the air.

Slow down going through those
puddles.

Runnin’ On Empty

For many years | have changed my
own oil. I run the engine for 2-5 sec-
onds after the drained oil stream sub-
sides to void the oil pump and pipes. [
now have an "86 Cadillac De Ville,
Any problems with this procedure?

D HAWKLEY

DOWNAL, VA

I have big problems.

You're deliberately making the oil
pump lose its prime—all in order to
purge a few ounces of oil out of the
crankcase. This means that the pum,
will have to spin much longer to fill
the oil filter and oil galleries after you
refill the engine and start it up.

If you're changing your oil regu-
larly, there’s no harm being done by
the small amount of used oil left in
the system. But the wear caused by
running dry, even for a few seconds,
can potentially cause premature
bearing failure.

If it's possible, I even recommend
prefilling the oil filter with fresh oil
before screwing it on. Obviously, this
only works if the filter is vertical or
closetoit.

Just be really careful not to intro-
duceany dirt or grunge into the filter.
The last thing you want to do is force
any dirt directly into the pressure
side of the oiling system.

Some people like to disconnect the
electrics and spin the motor with the
starter until oil pressure comes up.
Aside from the fact that on some
modern cars that's a good way to fry
the ignition module, it doesn't help.
The bearings are still running dry,
and the zystem iz still full of air for

the same number of crankshaft revo-
lutions.

On some engines, it's possible to
pre-oil the system by removing the
distributor and using an old distrib-
utor shaft and a drill to spin the
pump until oil pressure comes up. [
usually do that for a freshly rebuilt
engine. But it's overkill for an ordi-
nary oil change.

Just drain the pan, replace the fil-
ter, add fresh oil and start the engine.

Tired

I have a 1989 Ford Escort with
175/TOR 14 radial tires. It's hard to

| find this size of tire. Would it be possi-

ble to substitute a 185/70R 147
Would this affect the speedometer
readings? Would I get a better ride or
better handling? T.R. ROUND
KELLANING, PA

I just looked through three tire cata-
logs here in my office—your size
wasn't even listed. A Ford dealer
would have that size—but the price
would be dear,

A 185/70R14 tire would actually |
fit onto your rims and clear the
wheelwells of your Escort, so it's me- |
chanically possible to substitute for
the smaller tire,

Ttsa qu1ck change artlst

Thatd

how easily its modular seats come o, Arranse and rear: lnl'l"
so they re definitely userfriendly

One, Two. Three

Ihey cach weigh just 34 pounds




But there are larger issues here.
First off, your suspicions are correct
—if will affect the speedo/odometer
calibration. The 185/70R14 will be a
few percent larger in diameter, mak-
ing your speedo read lower than your
actual speed. The overall gearing
change will affect acceleration as
well, costing you a second or fwo in
passing situations.

Also, the minimum recommended
rim width fora 185/70R 14 is just 5
in.—which is what you have, This
will make the sidewalls more compli-
ant, improving ride at the cost of pre-
cise handling.

A better substitute would be a
185/65R14 or 185/60R 14, These are
closer to the original diameter. Un-
fortunately, these lower profile sizes
are considered high-performance
—and the tires available are more
EXpEnsive.

Best solution of all would be to up-
grade to a 195/60R 15—a size avail-
able as original equipment on
Escorts. Get some used 15x6-in. Es-
cort rims from a salvage lot, and geta
different speedometer drive gear al

the Ford dealer to correct the speedo.
Tapped Out

Whenever I change my oil filter, I

first run a tap into the threads on the
filter. I do this because a few years
back, I purchased a filter with bad
threads. It tightened down onto the
engine, but not far enough for the gas-
ket to seal, and I had oil all over the
floor.
FRANK LABARACINA
WHITING, NJ

Don'tdo it

You're making fine shavings of
steel filter baseplate by the hundreds
and dropping them directly into the
filter. The large threaded hole in the
filter (the one you're tapping) is the
exit point for filtered oil back into the
engine. Any foreign objects go direci-
Iy to the bearings from there.

There's no way you could possibly
shake or blow all of the shavings out
of the pleats in the filter before in-
stalling it.

Inspect the threads on the filter vis-
ually before you install it. Always in-
spect the filter for leaks immediately
after you start the engine. ™M

DO YOU HAVE A CAR PROBLEM?
Just ask Mike aboul it Matl your guestion to Car
Climic, f"r_lpuﬁlr.ll'{'\r'mlr.lrr'\'_ P35 W ATA SL, New
York, NY 100018, Whkile letters, faxes or phone
ralls cannol be anneersd individually, problems
rjj"ymrm”:r:swxf sl bt dimeussed o the columin

SERVICETIPS
® Owners of California-spec Yugos
may not be aware that tuming off the
ignition isn't supposed to shut off the
engine immediately. The engine is
supposed to run for a few seconds, to
burn fuel in the float bowl and reduce
HC emissions. TSB 0-03
® According to the Automaotive En-
gine Aebuilders Association, don't
ever remove the lifter-carrier housing
from the valley of a 4.1-liter Cadillac
VB. The housing is machined for the
camshaft after it's bolted to the block,
and it will be plain impossible to re-
align it properly if it's shifted.
® Ford TSB B9-10-4 says tha C-11
power steering pumps used on many
larger Ford products use a new type
of quick-connect fitting for the 1990
and later model years. The new fitting
is not interchangeable with earlier fit-
tings—mixing types of fittings will
cause damage to the fittings and fluid
leakage. New replacement pumps
are being supplied with both kinds.
# Pontiac TSB 89-8-27 says that 2.8-
and 3.1-liter 6000s and Grand Prixs
with oil lights that flicker at idle when
temperatures are high may benefit
from a new vented oil pressure send-
er, PN10096199.

Chevy Lumina APV.
[t's somethingelse.

It drives like a dream. Holds stuff like a wagon. Looks like tomorrow. And its body panels will never rust.

Lumina APV. See for yoursell why more people are winning with The Heartbeat of America.
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THE i
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AUTOMOBILES

FREEWHEELING

BY CLIFF GROMER

® The big-block engine in passenger
cars is not dead, it's just in hiding
—and not in Argentina, either. Fat
cubes are already in showrooms, but
they're planted between the frame
rails of full-size pickup trucks—
Chevy's heartbeat 454-cubie-incher
and Ford's hoofbeat 460. But trucks
aren't ears, obviously, and you'd be
hard pressed to find something over
3650 cu.in. (5.7 liters) powering a fam-
ily coupe or sedan.

Looki For
Mr. Big Block

But if you look hard enough through
the fence at the General Motors prov-
ing grounds, you'll see a bright orange
'89 E:}c;'vette convertible, with hard-
top in place, fitted with the huge
Goodyear tires that normally hold up
the rear of 2 ZR1 Vette, If your eyes
are really sharp that day, you'll notice
that the power bulge in the center of
the hood is just a tad higher than it's
supposed to be. And, if the rear end of

72

the car isn't obscured by smoke from
expensive tires being incinerated by
massive torgue, you might be able to
make out the brass-colored ZR2
nameplate,

Corvette fans steeped in the lore
and legend of the marque will recog-
nize the ZR2 as a 1-year-only option
offered on the 1871 Corvette. It was
essentially a competition package
based on the 425-horsepower, 454-
cu.in. LS-6 engine. A total of 12 cars
were produced.

ZR2 logic
The ZR2 name is entirely logical when
you eongider that the late-model ZR1
Corvette, powered by an exotic 32-
valve 350-cu.-in. small block, carries
the same name as a factory racing
package, option-coded ZR1, that was
available on 1970-"712 Corvettes. The
"Ths ZR1s were based on the 350-cu.-
in., small-block L'T-1 engine, heavy-
duty 4-speed transmizsion, heavy-
duty power brakes, aluminum radia-
Sl . . tor and special
¥ suspension. Boule-
vard amenities,
including air con-
| ditioning, power
steering and a ra-
dio were not avail-
able.

= | Big-block

a !H\"IE

The ZR2Z proto-
type you see here
was a special proj-
ect handled by two
Corvette develop-
ment engineers,

ZR2 project—and badge—were created by
Corvette development engineers.

Secott Allman and Scott Leon, It
seems the technical folks at the Cor-
vette Works were getting queried by
late-model Corvette owners on how to
swap in a big-block engine and they
decided to try it themselves and find
out.

Using parts readily available to the
average enthusiast, the engineers |
gearfed up a 454-in. L§-5 engine
—actually an old boat motor that was |
laying around. Stock engine details
include 2-bolt main caps, hydraulie
cam, 9:1 compression and an output of
365 horsepower.

Hybrid exhaust
The exhaust system starts with mani-
folds from an early "70s smog motor.
The engineers removed the air-injec-
tion lines and plugged the holes with
bolte—a common performance modi-
fication of the day. No cat converters
are fitted, and the exhaust gas routes
through a pair of mufflers and then
out through square exhaust tips lifted
from ZR1 parts hins.

The intake system iz rather unusu-

PR PHIOTION BY CLIFF GROMER
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al. It may look like a port fuel-injec-
tion system at first glance, butit's a
custom-made setup a semihigh-
rige tunnel ram mnmt'mg (the reason |
for the increased height of the hood |
bulge) and twin inline throttle body
injectors. A standard Corvette on-
board computer, fitted with a custom-
burned chip, orchestrates the various
engine funections. The stock 6-speed
manual transmission and 3.08 rear are
strong enough to stand up to the big-
block torque, but it took some doing to
squeeze those humongous rear skins
under a stock L98 body. The engi-
neers machined down the brake cali-
pers 14mm to get the extra clearance
they needed.

Monster torque

Behind the wheel, the torque of this
monster takes you back to the musecle
heyday of the late "60s. Stomping on
the loud pedal flattens your spine into
the seatback and keeps it there. Quar-
ter-mile excursions clock in the low
13-second bracket. That's just a tick
behind a high 12-second time we've
recorded with the ZR1.

It would seem that a big bloek
would fill the gap nicely between the
current base L98 and optional L'T5
powerplants available in the Cor-
vette. But official Chevrolet sources
say no thanks, they prefer to keep
their project in hiding in Detroit.

Camaro big block

Meanwhile, ‘ay across the coun-
try, the Gale Banks House of Horse-
power is assembling a 454-powered
Camaro.

PM readers will be familiar with
Mr. Banks. His company, Banks En-
gineering, builds turbo kits for diesel
trucks and motorhomes. He also built
a twin-turbo Firebird that set a re-
cord (almost 300 mph) at Bonneville a
few years back—a stock-bodied Fire-
bird that carried POPULAR MECHAN-
108" sponsorship.

Banks remembers well the good-
old days of the big block, and he's built
a 454 Camaro, ostensibly as a re-
sea.rch test bed for future Banks En-
gineering projects. We know why he
really built this car, though.

He did it for the fun of it.

POPULAR MECHANICS » DECEMBER 1990

before OPEC, using carburetors the
gize of dinner plates. Banks' car, how-
ever, has fuel injection and gets in the

Banks says he's
geen 300 horse-
power at the rear
wheels of this car,
but he's not telling

much about
what's been
done to the en-
gine to achieve
that. The out-
put is pretty
close to what De-
troit was getting

neighborhood of 15 mpg when driven
sensibly, something which doesn't oe-
cur very often,

Externally, there's no tipoff about
the herd of buffalo living under the
hood. But sitting in the seat and tick-
ling the throttle immediately points
out the need for bigger tires, as gobs
of torque will easily light up the stock
rubber. The tach rapidly winds up to
about 1000 rpm over the redline be-
fore the trans shifts.

Gale Banks is definitely not taking
orders for copies of this car. But
wouldn't you like to be the only kid on
the block to have one? |

UNLEASH THE CLASSI

CLASSIC 427
1966 Cobra Reproduction

hy build a Classic Roadster? Because it's fun and
rewarding. Thousands of people, like you, have
built and are now driving their own Classic
Roadster. Our kits are engineered for easy assembly
and years of durability. And, quality is guaranteed.

Experience the thrill of assembling and driving your
own sports car today. Now with V-8 powerl

“Whether you're looking for a factory built roadster
or want to build your own from a first-class kit Classic
Roadsters is the way fo go."' — The Editors,

THE MARLENE. 36 Mermedes 500 K mpreduction
Also available; Jaguar, MG and

aﬁm r:'lmedas Kit Car World
Call For Videotape or BANK FINANCING NOW AVAILABLE
FREE Brochure: Call oday for details.

1-800-444-4446:::,
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International Export (701) 293-8868 froneer b e pebu AR
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DOMNMELL CLAPBOARD ML PHOTO

et —
OLD HOUSE RESTORATION

CLAPBOARDS

BY BOB VILA, Contributing Editor

® The exterior of every house tells a
story. As a sensitive restorer, the one
vou want yours to tell is that of a
properly executed and maintained
structure, rather than a tale of mod-
ernization gone awry.

Maintaining an old house’s original

wood clapboards is one of the major |

ecomponents of a successful restora-

tion. It's usually not a difficult thing to |
do. In most cases, you should be able |
| ing has remained a p:_]‘fu ar and quick

tc make spot repairs or replace dam-

aged boards for the end result of a uni- !

fied period exterior.

Understanding how a board is
milled and the importance of its grain
are the first steps in understanding
clapboards. A brief history of elap-
board-making in America is an inter-
esting place to start.

In the beginning

Up until the early 1800s, clapboards
were pried radially out of logs by
hand. Called riving, each piece of
wood was loosened by working with
its natural grain. The resultant
boards, rarely longer than 4 ft., were
extremely stable.

Contributi

Editor Bob Vila hosted public
felevizion's

his Old House” for 10 years.

Bince it followed the tree's natural
structure, the grain ran parallel to its
length and tangent across its edge,
This straight grain, which runs verti-
cal to the board, resists warping and
twisting. Hence, the term vertical
grain board was born.

The Industrial Revolution saw the
creation of elapboard mills. Now band
gaws could resaw rough lumber at a
biag, creating beveled mdlng Resaw-

way to make clapboards. In fact, most
of today’s mass-produced beveled
boards are made this way.

As its name implies, resawn wood
requires two operations. To get an
idea of how it works, it helps to pie-
ture a log going thruugh a machine
like a meat slicer. Now, see each
“slice” of that log cut on a bias, creat-
ing two boards that form right trian-
gles when viewed on ed e grnm
inmost of these beveled ggnrd
erally curved or horizontal, w ch
may cause the wood to warp or twist
over time. This type of wood is called
flat-grain resawn.

Quarter-sawing
The most long-lasting, stable type of
clapboards milled today are rift or

High-gquality dapboards are cut radially from
the log. This process, called riftsawing. yields
boards highly resistant to warpage.
quarter-sawn boards, Riftsawing is,
eagentially, riving done by machine,
Like resawing, riftsawing was a re-
sult of the industrialization of Ameri-
ea, and was developed at about the
same time. When riftsawing, logs are
suspended over a circular saw, and
when the log is rotated, beveled clap-
boards are cut around its eircumfer-
ence, like pieces of a pie.

These traditional New England
clapboards will last for generations,
even under some benign neglect. The
secret to their longevity and stability,
like that of the early rived clapboards,
lies in the board's perfectly cut verti-
cal or edge grain. When viewed on
end, a rift or quarter-sawn board
forms an isosceles triangle with a
sometimes fine-feathered top edge.
As you ean see, the way the grain runs
is important to the end produect’s
strength.

Riftsawing reached its zenith in the
late 1800z, but many mills existed into
this century. There are still some op-
erating today, turning out quarter-
sawn vertical grain clapboards. One
of these, Donnell's Clapboard Mill
(County Road, R.R. Box 1560, Sedg-
wick, ME 04676; (207) 359-2036), has
the only 8-ft. rift mill I know of. An-
other, Granville Manufacturing Com-
pany (Granville, VT 05747; (802) T67-
4747), turns out vertical grain
clapboards in 6-ft. lengths.

The types of wood used for clap-
board-m in the past depended on
what part of the country the mill was
located and what kind of wood was
available there. The following is a
brief rundown of some of the more
Egpular woods used in historie clap-

ard milling.

Different wood,
different wear
When it comes to species, the premier
wood used for clapboard-making in
my part of the country (New
gland) was No. 1 Eastern white pine.
You'll see clapboards made from this
material still functioning on houses
200 years old and older.

hen pine wasn't available, hem-

{Please turn fo page 76)
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HEATING YOUR HOME S OO IMPORTANT
TO SETTLE FOR SECOND BEST.

Discover the Carrier Infinity” gas ~ 30% to 40% in the annual operating

furnace. No other furnace is more cost of a typical gos furnace. Second,
efficient. Or quieter. No other provides  the Infinity uses 60% to 80% less
such consistent comfort. electridity in its operation than any other
Instead of constantly cycingon g furnace. Combined, these savings
and off like other furnaces, the Infinity make the Infinity the most energy-
continually adjusts its output to give efficent gas furnace ever developed.
you beautifully even, draft-free heat— The enly way to learn more
optimum comfort in every room of about the Infinity gas furnace is by
your home, calling your local Carrier dealer.
Energy savings are twolold. Call 1-800-CARRIER
First, by using naturalgas more . for complete
efficiently, the Infinity offers savings of details.

(8772210 2) We're Not Comfortable Until You Are.

& 1990 American Gas Association



OLD HOUSE RESTORATION | Continued from page 74 INSIDE THE IMPORTS
- {Comtinwed from page 50)
lock wae considered a close seeond, | up. It's still the preferred way to side
with spruce running a elose third. | today. The historie way the hand- I.uxur)r-car electronics

Both of these substitutes wore and
eroded faster than pine. Northeast-
ern cedar had perhaps the shortest
life of all, and, as far as I know, it was
never used for clapboards. It tended
to powder and flake as it weathered,
making it an unlikely eandidate for
beveled siding.

Other woods were popular in other
areas where they were plentiful. For
example, poplar and cypress were of-
ten used in the South. Many native
Western woods, like California pine
and Western red cedar, entered the
fray in the early 19005 when they
could be shipped by rail to other parts
of the country. Today, you'll find bev-
eled siding in various varieties of
woods, including redwood, cedar,
pine and spruce.

Repairing old boards

Asg you can imagine, the common
problem with lots of old clapboard is
that it tends to split and erack over
time, Usually, when this happens it's
not with No. 1 pine, but with a lesser
grade or different species of wood. If
the split or crack is small, often re-
storers simply glue the board back to-
gether again, without causing much
disturbance to the rest of the side.
Use a good waterproof glue, then
clamp t%ne split together until it dries.
You can do this by driving nails below
the lower edge of the dam boari,
turning them up so they brace the
pieces together. Small wood blocks
secured with a nail or two will do the
same thing. Be careful the nails don't
split the siding.

If you find boards that are damaged
beyond repair, spots where warping,
rot and the weather have taken their
toll on old wood, you can usually cut
out the bad piece and replace it witha
freshly milled clapboard.

Use a backsaw to cut out the dam-
aged section. Angle it carefully while
gzu waork to avoid cutting the siding

low. After the board is cut, a sharp
hammer and chisel is usually all that's
needed to remove pieces of the dam-
aged wood. Chances are the board is
nailed to the one above it. If the nail is
visible from the surface, try to pull it
out. If not, you'll have to insert small
wooden wedges or a serewdriver up
under the siding to pry it out slightly
to cut the nails with a hacksaw.

If you must start from scratch and
re-side an old (or new) house with
clapboard, the following installation
tips and techniques will guide you.

Bottoms up!
Traditionally, most beveled clap-
boards were layed from the bottom

rived boards were secured to the
structure is also the one that those
milling riftsawn elapboards today
recommend: nailing through two
courses. Spaced less than an inch
above the butt of the clapboard, the
nails also penetrate the top of the
board in the course below. Because of
vertical grain clapboards limited ex-
pansion and contraction, this is the
best way to install this type of siding.
I recommend 5d galvanized wire box
nails. Its thin shank, of course, pre-
vents the wood from splitting.

If you are working only on one side
of the house, then you should have the
exposure on your new clapboards
match that on the other sides of the
house. The exposure on a clapboard is
that part of the board that's visible af-
ter it's nailed down. Since a 1- to 1%
in. lap is necessary on most traditional
clapboards to keep them weather-
tight, you'll generally find about a 3-
in. exposure on 4%-in.-wide boards
and a 4-in. exﬂcsure on 5%e-in. ones.

Installing the boardsis not difficult,
especially if you're just working on a
gingle-story house. A couple of step
ladders and a helper on the other end
of each board should be all you'll need.
But if you're working on a wall that
goes higher, then you should rent a
sturdy scaffolding system. Good scaf-
folding not only makes the job go easi-
er and faster, but it also gives you a
margin of safety that working off an
extension ladder can't provide.

As always, the largest component
of safety is good common sense. Nev-
er work when it's raining, and be sure
to make all power saw cuts on the
ground. Use only a handsaw when
working on the scaffolding.

As far as finishing goes, be pre-
pared to use more paint on vertieal
grain boards. The smooth, edge-
grained face will really absorb it. If
you want to leaveit inits natural state
for a weatherbeaten look, a good
weathering oil or stain will help pre-
serve it and allow the wood to weath-
erevenly,

Don't be tempted to leave the wood
uncovered. Since different parts of
the house will weather and age differ-
ently, you're likely to end up with an
uneven look, And all wood, no matter
what the species or grade, benefits
from some sort of protection against
the elements.

So, vou can see the beauty of a elap-
hunrd-.%;:leﬁ huuse is rl*eally all ir;‘] the
grain. With good quality vertical or
edge—grmnedg beveled siding, the part
of your house that everyone sees firat
will reflect your commitment to the
sensitive restoration. ™

]

Electronies are being used for a lot
more than managing powertrains at
the high end. BMW's B50i is equipped
with multiplexed wiring, which
means many computers transmitting
many signals simultaneously across
just a couple of wires, eliminating fat,
troublesome harnesses. Sample bells
and whistles: Wipers can be preset to
run faster with increasing road speed,
The fresh air system progressively
strangles itself as the road speed in-
creases, giving you a flow of air
through the vents that remains con-
stant sitting in a traffic jam or blast-
ing along the autobahn. Open side
windows close themselves automati-
cally when you lock the car,

The 850 alzo gets a new electronic
hydroearhon sensor wired to a com-
puter programmed to recognize in-
creasing air pollution. If necessary, it
shuts off outside air to the passenger
compartment and just recirculates in-
gide air through a filter. Once you get
out of the city, the fresh air starts
again as soon as the outside has less
contaminants than inside.

Power steering may not be manda-
tory with a super-high-performance
midengine car, but the Acura NSX
has an all-electric option. A motor
wraps around the steering rack, con-
trolled by a computer Lo reduce assist
as road speed rises. This eliminates
the power-robbing pump and plenty
of messy hoses and belts, and makes it
simple for the computer to regulate
required steering effort.

Entry-level luxury

Toyota may have put most of its tech-
nical marbles in the Previa minivan
introduced early this year, with its
tilted midengine and a long driveshaft
to a cradle of belt-driven accessories
in front. However, it's given its '01
Tercel a couple of formerly high-tiek-
et passenger-car features. Une is a
fully counterweighted crankshaft, for
greater smoothness with the 1,5-liter
Four. Also, the entry-level Deluxe
and LE models get dash panels and
wheel housings with metal sandwich
panels separated by fiber shells to in-
sulate road and engine noise from the

passenger compartment.

Suzuki

Waondering what you might buy if the
availability of pazoline becomes a real
issue? A 1991 Suzuki Swift sedan,
which has a T0-horsepower 1.3-liter
fuel-injected engine, is an example of
what's available. It's 12 ft. lang,
weighs less than 1800 pounds and de-
livers 44 mpg with a 5-speed manual
transmission. ™
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CALL TOLL FREE 24 HRS.

¥ VAC 'N' BLO JR.™

leaning up just got easier

—with Vac ‘W' Blo Jr,
the heavy duty portable hand
vacuum. Lightweight, all steel
construction, this hand wvac
packs a one half HP mator for
powerful suction. Plus, Vac ‘N
Bla Jr.* doubles as a
high volume blower to
infiate or deflate poals boars
and other infiatables guickly
and easily. Includes: 110 voilt
power unit, hose axtensicn

wand, Pik-all nozzle, inflator adaptor, crevice tool dusting brush, strap and 5

bags $59.98 (55.000 #A1965

¥ NICHT TRACKER™

ight up your night! Might Tracker™

the cordless, rechargeable hand-held
spotlight packs a 500000 candlepower
beam to give you a light wheneyver, wher-
ever you need it. The beam is 10 times
brighter than your automobile headlights
and will carry over 1 mile Operates on re-
chargeable batteries or recharge It from
110 valt AC outlet or from ary 12 valt car
or boat outlet. Perfect for home, travel,
boating and camping, Made in the USA and
comes with a 90 day warranty Mow fea-
tured with amber and red lens attach-
ments §79.98 (5625 §41375

¥ INFRARED IMPROVEMENT

ome infrared heat treatments are an

increasingly popular form of natural
pain relief. Now the means of applying that
heat have been significantly improved.
Heating surface has been tripled, the larger
contour head comfortably angled for
reaching neck and back, Replaceable interi-
or infrared bulb is now 10w, giving 45%
maore heat Feaches deeper than heating
pads or hot water bottles. The new infra-
Iux has two heat settings: High and Low
(plus offl which allows you To experiment
and choose most comfortable setting. It
comes with its own Zippered viryl bag for
neat storage or packing for travel Ullisted.
£%0.098 (54 25) #41906

7 DAYS

1-800-456-2434

Y FOR ROADSIDE PROBLEMS

COMpPact carrying case with snap lock

comes completa with the most-wanted
emergency aids First, an up-to-date battery
charger that plugs into another car's clga-
rette lighter There's a powerful 12V spot-
light with lighter plug and red reflector,
plus two 15-minute safety flares (approved
in 50 states) — a 24"
50 distress flag & tank
to-tank gas siphon
pump a &gt bag for
carrying water. a roll
of plastic tape for
emergency repair of
hoses and wiring, a
coil of wire and 4
elastic trunk
tie-downs
complete the
kit $21.98
15400
#ABZEX

¥ DIVER'S WATCH

he Diver's Watch, priced under 550, is

rated waterproof to 5 atmospheres
(over 1501 The movable bezel, case and
band are all “black chrome” plated in a
rugged matte finish. Two sunken faces pro-
vide fully iIndependent digital and analcg
timekeeping, s0 you can set one face to
home time and one to travel time Date, day
and month display, alarm; 1100 second
chronograph with lap timer; chaice of hour-
Iy chime, 12 or 24-hour format. Precision
Japanese movement, 1-yr warranty
£39,98 (5500) #1490,

HOW
10

GALL TOLL EFREE
1-800-456-2434

ORDER

24 HOURS A DAY, 7 DAYS A WEEK

ABOVE NUMBER IS FOR ORDERING ONLY, CUSTOMER SERVICE
CALL 201-367-2900. WE HONOR MASTERCARD AND VISA,
50 DAY MONEY BACK CUARANTEE

If ordering by mail send remittance to
H.M. SPECIALTIES, Dept. PMJUG-120; PO.
Box 1574, Radio City Station, NY, NY 10001
fverm price is followed by shipping and
handling in { ). Be sure to add both
together to arrive at total price When
using credit card — include account
number expiration date, signature.
Sorry, no Canadian, foreign or COD
orders Allow 30 days for delivery
Magaiog Maronting Grown inc £ 1590

THE HEARST CORPORATION

ADVERTISEMENT

250 W 557 ST, MY, NY 100n3



L S—
ELECTRONICS

® Foralot of people, a television isn't

just a television anymore. It's the

foundation for a home theater system.

And if it's a home theater you want,

then it only makes sense that the

foundation block you're using be as
as possible.

While the 20-in. color television is
still a staple of the American viewing
diet, manufacturers are also offering
more larger-screen, direct-view tele-
visions that are real head-turners.

Among the more notable is the
RCA ColorTrak 2000 line of televi-
sions, This RCA line includes direct-
view screen sizes of 35, 31 and 27 in,
Secreen size is only part of the story,
however.

RCA uses arecently developed IN-
VAR Shadow Mask technology that's
used in the making of the picture
tube. The INVAR Shadow Mask isa
special thermally stable alloy that
maintains the tube's color purity and
white uniformity, even under high-
power conditions.

THEATER AT HOME

BY FRANK VIZARD, Electronics Editor

By using the
INVAR Shadow
Mask, RCA is able
to boost power to
the tube to 55
watts, up from the
40 watts that's
more commonly
used. This in-
crease in power
translates into a
picture that has
B more lifelike char-
acteristics.

RCA does not
rely on the INVAR
Shadow Mask for a bet-
ter picture. The new
ColorTrak 2000 line in-
cludes a digital comb fil-
ter that greatly reduces
the “edge erawls" and
other distortions caused
by detailed patterns,
such as those on plaid
suits or on striped
ties. There’s also
a dynamic gam-
ma correction eircuit
that increases the contrast by
extending the dynamie range of the
luminance signal. The luminance
signal, as opposed to the chrominance
signal, which governs color reprodue-
tion, determines the brightness.

Audio, of course, is as big a part of
the home theater as video. The RCA
ColorTrak 2000 models offer either 5
or 10 watts per channel of amplifier
power. All have some type of sur-
round-sound capability, while a few
alzo include Dolby decoding circuitry.
Many top movies use Dolby encoding
cireuitry for surround-sound effects.

RCA also offers you a degree of
flexibility with its VideoLink univer-
sal remote control. The VideoLink re-
mote is compatible with 56 different
VCR brands and 27 cable boxes.

Big direct-view televisions will put
you into the action in a dramatic way,
but the experience isn't chear‘ RCA's
36-in. G35300WK model lists for
$2899, while 31-in. models like the
3122258 list for $1649.

Other TV manufacturers, of |

course, are using or will be using the
same technologies available to RCA.
Whichever the manufacturer, how-

ever, the level of technology used for
big-screen direct-view models is
higher than anything seen before,

Much of the best that RCA has to
offer is being included in anew TV line
being offered by the company. Called
ProScan, the line includes six color
TVs in four sizes and a laser dise Iyla:f-
er. The RCA name appears only on
the back panel.

ProSean is fundamentally different
from standard RCA products in two
waysg, The cabinets are subtly curved
to highlight the screen itself, and the
cabinets have a textured-black finish.

The big difference, though, is the
use of the first no-glare/dust-free pic-
ture tube. The tube minimizes room
reflections to provide better contrast.
At the same time, the buildup of dust
on the tube is virtually eliminated.

The ProScan line is also notable for
the design of the external speakers in-
cluded on some models, These new
speakers can be placed vertically,
horizontally orat anangle, thanks toa
wedge-shaped design.

Prices for ProScan TVs range from
$499 for a 20-in. model te $2799 for a
35-in. eonsole model.

Big Zooms

One of the great things about cam-
corders is the zoom lens that lets us
get close to the action. Now you can
get closer still with two new cam-

corders from Chinon and Panasonie.
Chinon's CV-T124 model sports a
(Please turm to page 80)

NEC's game playerTV combination.
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ROAD PATROL XK-Ka

ia B

.ol XK-Ka® Tri-Band Radar Detector
False Alert Suppression Technology

Road Patrol XK-Ka is discreetly sized,
easy to install, and easy to remove for
safekeeping Or use in another vehicle.
Two power cords, visor clip, mounting

more you need
actor with our
three police ra-

fiode front end r
y design for tape, instructions and a carrying case are
sxclusive, full included. For wravel insurance” you can
sally reduces count on, think FAST and start driving

er radar detec- with tri-band protection, today. Ask for
nsitivity. #90.1626. Available at . . .
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help you make the smartest
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[ 12:1 zoom lens that operates as most
| others do, However, pressing the
DIGITAL Z0OM button on the side of
| the eameorder boosts magnification
| toeither 30:1 or 96:1
| Panasonie's PV_gg0 has the same
| capability, but the map ufacturer only
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feels comfortable claiming the 30 ca. aircraft. Ne,' ¢d @pp 9 Mitg unf
| pability. That's becausge the resoly.
| tion deteriorates noticeably beyond

i r,
creased withotCesg, ,':"':"*f'h, de.
[ At ane time, aloy 0 Mha; :
the 30:1 range. The picture is view- systems were plai: 2€t EE*:
| able, however. | Gen:ﬂg 5:::! £9 YOur subject is as easy as Accounting Of Ficu-f;-'"'fs in.
Both of these tameorders featyre | pushing ﬂmﬂmmmlbﬂﬂwlm f i the need & Hig
| other special effects, as wel]. Both of- | the Chinon "':""';Er I;D'f;"‘mffﬂ- e it Iore e need ¥ Figy
fer eleetronie image stabilization, | Honleaps to eit *10r96:1.

Ing it into bureaucraty, ! iz o
| time being, the jir ’*"'fﬁra;
| which cuts down the jittery picture of. | | sehedule remains, we?,
len caused by handheld operation, |

| Another interesting featyre is the
| ability to create g mirror image of 5 ,
| cene being recorded.
The Chinon CV-T124 lists for
$2395, while the Panasonie PV-660)
| lists for $1590,

| Games And TV
NEC is joining Nintendo and Atari in
competing for the handhelg video-
game business. Called the Turhq-
| Express, NEC's machine has an edge |
| Over its eompetition i
"irst, you ean buy an optional tuner
pack that connects to the player,
Presto! The videogame pla Yer iz now
| aportable TV,
| Second, the existing library of |
games that are available on NEC's |
! TurboGrafyx home system can be | signs two o four new phone numbers
| used on the portable unit, With both | toan existing line which, when called,
intendo's Gameboy and Atar's Eenerates distinetjve rings, The
| Lynx machines, Separate game lj- RingDirector distinguishes the rings
| braries have to be hought, and routes them to the appropriate
rboExpress has a 2. 7.in. screen. | machine, necks in the by,
There's aisnammmunicatir:rns link for A Zline RingDirector lists for $59, 08t exciting, th
2-player games, The machine uses gjy while the 4-line mode| lists for 149,
| AA batteries for between3and 5 | |

i hancement (still jn de
SYIX is located in Lynnwood, Wash-
| hours o Ij.:laying time. TurboExpress ington; (206) 744-1582
)
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to help regulate the flow of incoming | dligit Security eode to com plete 1 eall,
! telephone calls fthey don't, Linemindey hangs up.
| From Lynx Automation comes = An on/off switch means Lineminder effort to cut down thae
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| You to run four different telecom- early Saturday morning when tele. volved in kee ing pla
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ACTUAL SIZE

Road Patrol XK:Ka® Tri-Band Radar Detector
With FAST False Alert Suppression Technology

The more you drive, the more you need Road Patrol XK-Ka is discreetly sized,
this high-performance detector with our easy to install, and easy to remove for
FAST system. It covers all three police ra-  safekeeping or use in another vehicle.
dar bands. It has a GaAs diode front end Two power cords, visor clip, mounting

and dual-superheterodyne design for tape, instructions and a carrying case are
extra-long range. And its exclusive, full included. For “travel insurance” you can
time FAST circuit dramatically reduces count on, think FAST and start driving
false alerts caused by other radar detec- with tri-band protection, today. Ask for
tors, without sacrificing sensitivity. #22-1626. Available at . . .

CREATING NEW STANDARDS Radie Shack
RELIABLE QUALITY —Ow EXPERIENCED SALES TEAM—
1500 engineers and lﬁchnic?;nﬂ. Knowledgeable and friendly to Amm's
develop, evaluate and tes! to our help you make the smartest mm
NOBODY COMPARES NOBODY COMPARES STORE"

Mot sold whire prohited. Lse may ke neguisied by st or loce Bw. Aadio Shack is 2 diveion of Tandy Corporation



ELECTRONICS (Continued from poge 74)

HAPPY LANDINGS

12:1 zoom lens that operates as most
others do. However, pressing the
DIGITAL ZOOM button on the side of
the camcorder boosts magnification
to either 30:1 or 96:1.

Panasonic's PV-660 hag the same
capability, but the manufacturer only
feels comfortable claiming the 30x ca-
pability. That's because the resolu-
tion deteriorates noticeably beyond
the 30:1 range. The picture is view-
able, however.

Both of these camcorders feature
other special effects, as well. Both of-
fer electronic image stabilization,
which cuts down thejittery picture of-
ten caused by handheld operation.
Another interesting feature is the
ability to create a mirror image of a
scene being recorded.
| The Chinon CV-T124 lists for

$2395, while the Panasonie PV-660
lists for §1599.

Games And TV

NEC is joining Nintendo and Atari in
competing for the handheld video-
game business. Called the Turbo-
Express, NE('s machine has an rdge
over its competition in two rega
First, you can buy an optional tuner
pack that connects to the player.
Presto! The videogame player is now
| aportable TV.

Second, the existing librar
ames that are available on N
urboGrafyx home system can he

used on the portable unit. With both
Nintendeo's Gameboy and Atari's
Lynx machines, separate game li-
braries have to be bought,

TurboExpress has a 2.7-in. screen.

There's also a communications link for
2-player games, The machine uses six
AA batteries for between3 and 5
hours of playing time. TurboExpress
will sell gr around $250, with the op-
tional tuner pack selling for around
$100, says the company.

Phone Managers

Two new products are now available
to help regulate the flow of incoming
telephone ealls.

From Lynx Automation comes
RingDirector, a product that allows
you to run four different telecom-

{:If

Radio Shack's electronic rolodex.

Getting close to your subject Is as easy as
pushing the DAL 2ooM button (below| on
the Chinon CV-T124 camcorder, Magnifica- |
tion leaps to either 30:1 or 96:1.

munications devices off a single tele-
phone line. You can, for example,
connect a fax machine, computer mo-
dem and telephone to the same line
rather than going to the expense of
adding a second line or more.

RingDirector utilizes a new tele-
phone company classification called
“distinctive ringing." This feature as-
sigms two or four new phone numbers
to an existing line which, when called,
generates distinetive rings. The
RingDirector distinguishes the rings
and routes them to the appropriate
machine.

A 2-line RingDirector lists for $89,
while the 4-line model lists for $149.
Lynx is located in Lynnwood, Wash-
ington; (206) T44-1582,

Unwanted ealls can be as much of a
problem as managing them, Line-
minder, made by LM Communica-
tions of Dayton, Ohio; (513) 439-2313,
i8 designed to sereen unwanted tele-
phone calls. Callers must enter a 4-
digit security code to complete a call.
If they don't, Lineminder hangs up.
An on/off switch means Lineminder
can be uzed just for certain hours, like
early Saturday morning when tele-
Ehune marketers call. List price for

ineminder is 380,

Organizing your telephone directo-
ry is a task willingly accepted by Ra-
dio Shack’s electronic rolodex. The
EC-340 can organize 500 business
cards alphabetically, Names and
numbers can alzo be organized into
seven filing categories. Data can be
transferred to a small portable unit.
Other features include a calendar,
currency exchanger and calculator,
List price is $150. M

(Continued from page 43)

New York, which have close parallel
runways, to bring aircraft into one
runway on a curved approach, de-
creasing stagger necessary to main-
tain a safe separation between
aircraft. Net result: Efficiency is in-
creased without corresponding risk.
At one time, as many as 1200 MLS
gystems were planned. The General
Aceounting Office, however, has
questioned the need for MLS, pitch-
ing it into bureaucratic limbo. For the
time being, the implementation

schedule remains, well, cloudy.
ATMS: Going with the flow
The Advanced Traffic Management

System, designed and operated for
the FAA by the DOT’s Transporta-
tion Systems Center in Cambridge,
Massachusetts, offers an intriguing
view of what the future may hold.

Strictly speaking, ATMS is for flow
control, rather than air traffic control,
meaning it regulates air traffic on a
national scale so that airports don’t
become overloaded during peak hours
or bad weather. The system ties to-
gether all the information on the com-
puters of all 20 en-route air traffic
control centers. The result: A map on
a video screen showing every aircraft
in flight in the U.S. The user can zoom
in or out, look at individual airports,
pull up ﬂlght plans on any plane and
display particular categories of air-
craft. ATMS also predicts traffic
overloads before they occur, allowing
flow managers to nip system bottle-
necks in the bud.

Most exciting, though, is an en-
hancement (still in development) that
uses artificial intelligence to work out
solutions to flow problems, minimiz-
ing the human interpretation work
necessary for traff}; managers to
keep planes flowing smoothly.

Flight into the future

In faet, if there's a common thread
holding together the 100-odd projects
being pursued under NASPlan, the
effort to cut down the mind-numbing
quantity of mental spade work in-
volved in keeping planes out of trou-
ble is probably it. From a techniecal
point of view, there's no reason com-
puters couldn't one day handle many
of the duties now performed by air
traffic controllers. Says Raytheon's
air traffic control marketing manag-
er, James Burkley, “The system s de-
gigned to evolve so that more and
more of the routine funetions are tak-
en over by the computer. So as part of
the automation process, the control-
ler becomes more a manager than a
manipulator of data.” M
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OUTDOORS

WILDERNESS WINCHING

BY JOE SKORUPA, Boating/Outdoors Editor

g

® Three teenagers—ripped jeans,
billed caps, spikey hair—come out of a
gas station at a rural erossroads in
Colorado. They eve my new dxd sport
ute. It's plain they think it's a never-
leaves-the-road yuppie mobile, But
just before hopping into their bat-
tered pickup, the boys notice a winch
mounted on my front bumper. Every-
thing changes. “Wow. Look at the
wineh," they say, nodding to each oth-
er, “This guy is serious,”

Yt"'. and no. I'm serious when nec-
es=ary, but prefer to find humor in
most situations. The above photo il-
lustrates this point. On the serious
side, I'm stuck in the mud. On the
lighter side, I'm there because |
helped a fellow off-roader out of a jam.
The fellow then puided me into a
diteh. He's just off-camera holding
the end of my winch cable, and if he's
smart, he'll stay that way.

Despite being stuck in the diteh, 1
felt certain that I'd soon be out of the
muck and happily bouncing down the
road, Poszessing a winch, as the three

B4

teenagers from Colorado pointed out,
meant that [ was serious about the se-
curity of my vehicle. A winch serves
as a precaution against the possibility
that I might serew up big time,

Know thy winch

Wilderness driving isn’t something
that should be taken lightly. Had [ not
arrived on the above scene, my stuck-
in-the-mud friend was facing a long,
cold night. I can safely assert that a
major goal of all off-roaders is drive
in, drive out. The other options are
undesirable. A winch helps ensure
that off-roaders will realize this poal.

With some difficulty, I freed my |
4x4 from the above ditch. But the ex-
perience taught me that I'd better |
bone up on winching. Here's what |
found.

A wineh is an electric-motor-driven |
drum that reels in steel cable, It's
generally used to pull a vehicle out of a
bad situation. Oecasionally, it's used
to drag logs or other unwieldy ob-
jects, Pulling capacities, for the most

common winches, range
from 4000 to 12,000
pounds.

Winches are mast of-
ten thought of as being
mounted on the front
bumper of a vehicle, but
there are other options,
Some winches are porta-
ble, and some can he
mounted to the rear
bumper,

Just as there are mul-
tiple ways to find trouble
in the outhack, there are
multiple ways to set upa
winch pull. The most
common one is the
straight-line pull. Here,
the winch cable is eon-
nected directly to a solid
anchor,

But what happens
when a vehicle is stuck
| that's heavier than the
pulling capacity of the
wineh or when you can't
position your vehiele di-
rectly in front of the ob-
Jjeet vou want to pull? To
- effectively double the
- lmllingimuw"fdumu_h
you can use a snatch hlock. Jost as ina
straight-line pull, run the winch cable
to a 2olid anchor, but instead of hook-
ing it there, run it through a snatch
block and double back to the vehicle.
This is called a double-line rig, It can
be effectively used for heavy vehicles
stuck in deep mud or for those that
need to be pulled up severe angles,

A third setup, which also requires a
snateh bloek, is called the 3-pomt pull
and it enables the winch to work from
a sharp angle. 1t's ideal when trees,
boulders or unsuitable ground pre-
vent you from positioning the wineh
directly in front of an object that
needs to be pulled. Position the winch

safely and set up a solid anchor near
the line you want to pull along, Then,
hook up the snatch block to the anchor
and run the cable through it to the ob-

ject being pulled. Once again, the

snateh block inereases the versatility
of your winch.

As you can see, winching isn't as
straightforward as it first appears.

[ .f'|'.- rrda Parn b petge A5 )
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TOYOTA GENUINE PARTS

Genuine Toyota Parts.
The best part
of doing 1t yourselt.

Your Toyota needs a tune-up.
You've got to change the oil, the spark
plugs, the brake pads. Piece of cake.
With your know-how and the right
parts. Genuine Toyota Parts.

The fact is, all parts are not cre-
ated equal. Take Genuine Toyota Oil
Filters. They not only last as long
or longer than other leading oil
filters, they also remove more
contaminants. And that’s just
one example, Genuine Toyota Parts are
also designed to maintain the overall

integrity of your Toyota.

cial factory speci-
fications and
manufactured to
the same high-
quality standards
as every Toyota
Car, Truck, and Van.

And because Toyota dealers

Tovota Parts Center

They're made to offi-

maintain a large inventory, you'll get
the right part right away. At a very
competitive price.

So the next time you need a part
for your Toyota, visit a Toyota Parts
counter or Toyota Parts Center.” Call
1-800-GOTOYOTA for more informa-
tion and the location of your nearest
dealer.

“I love what you do for me

& TOYOTA

Gt More From Life . . . Buckle Up!
. *At participating dealers.
S50 Tovota Motor Sales, TS A Inc.



OUTDOORS Continued from page 84)

Multiple techniques and accessories
play an important role, Accessories
are especially vital. A short list of ac-
cessories that are smart to have on
hand are gloves, a clevis shackle, a
tree-trunk protector, a snatch block
and a choker chain., These items are
packaged together in a handy Warn
Winching Accessory Kit from Warn
Industries, of Milwaulkie, Oregon,
which retails for about §127. It comes
in a rugged Cordura soft case that has
plenty of room for add-on items such
as a roller fairlead, a nylon recovery
strap and an extra tow hook. [ carried
this kit on a recent off-road trek and
put it to good use,

Basic tips
The first order of concern is inspect-
ing the cable, and the first thing to do
is put on gloves. Look for frayed
wires, kinks or loose connections.
Frayed wires and kinks can be caused
by running a cable over rocks or other
objects, which should always be
avoided, Problems with the cable can
lead to both winch failure and person-
al injury. So, even under the best of
circumstances, it's wise to keep all
spectators at a safe distance.

It's best to free spool cable off the
drum by hand, rather than using the

slow winch motor. This
saves time and battery
power.

Select an anchor
point carefully. Make
sure it can withstand
the intended load and
keep in mind that extra
pulling power is re-
quired when a vehicle
or object is stuck in the
mud. If another vehicle
serves as an anchor,
make sure it's heavier
than the object being

winched.

Most winching set-
ups typically involve using a hefty
tree as an anchor point. A solid tree
can make a perfect anchor, but the
process could do irreparable damage
to the trunk or to the cable. To pre-
vent this damage from occurring,
always use a tree-trunk protector
strap. Wrap the heavy-duty nylon
strap around the trunk and secure it
with a shackle. Then attach the cable
hook to the shackle. Never wrap the
cable around a tree trunk, or any ob-
ject, and hook it back on itself. This
could result in a severe kink, causing
permanent damage to the eable,

Here are some additional tips that

Warn Accessory Klit—everything needed for off-road winching.

When “razor sharp” isn’t good enough
you need the Diamond Hone™ Sharpener

longer than pmfeﬁnmf ad'.g'!s.

For a store near you call Edgecrait Corp., Wilm:, DE

800-342-3255 8 AM-5

PM Eastern Time Mon.-Fri

Chef'sChoice*
professional

110

Edgecraft

will help guarantee safety:

® Drape a blanket or floormat over
the midway point of the stretehed ca-
ble to prevent it from whipping back
onto the winching vehicle if the cable
breaks or comes loose.

® On hard pulls, stop winching every
minute or two to prevent the motor
from overheating.

® Don't touch the cable when it's un-
der tension or when someone else is at
the control switeh.

® Make sure at least five coils of cable
are around the drum to avoid the pos-
sibility that the line will come loose
from the drum under load.

® Pull as straight as possible to mini-
mize cable hu:%dup at only one end of
the drum.

® Take upany slack in the line by puls-
ing the switch to avoid shock loads
when the line becomes taut.

Selecting a winch

A good rule of thumb for off-roaders
looking to install a winch is to choose a
model with 1%; times the pulling pow-
er of the vehicle's gross weight. This
figure should be a combination of the
weight listed in the owner's manual
plus an estimate of the weight of car-
ried and add-on gear

During the off-road expedition
where I performed my ill-fated Sa-
maritan deed, I was driving a Ford
Explorer. It has a curb weight of 4336
pounds. A week’s worth of gear and
equipment easily pushed my gross ve-
hicle weight to around 5000 pounds. 1
could have gotten away with install-
ing a winch that has pulling power in
the 7500- to 8000-pound range, but I
played it safe and installed one with
an extra margin of power, The model
I used was the Warn XD9000 ($785),
which is rated for 9000 pounds. I
wanted to be ready for anything.

And 1 was, which is the point of
owning a winch. If you know what
you're doing, & winch can get you out
of any jam that you eould have avoid-
ed if you did everything right in the
first place.
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AUDIO

SIZING UP SHELF SYSTEMS

BY FRANK VIZARD, Electronics Editor

@ Putting a rack of electronic compo-
nents and a pair of large speakers into
a small apartment, dorm or upstairs
bedroom is obviously not the best use
of space. But being short on space
doesn't mean you have to be short on
sound.
| Many audio manufacturers now of-
fer space-saving tabletop audio sys-
tems for people who love musie but
don't love the amount of space a ster-
eo system requires. While not every
tabletop system is the musical equiva-
lent of a larger system, the best table-
top stereo systems narrow the gap
considerably.

Among the more notable is Ken-
wood's UD-T7 system. The UD-7 mer-
its high praise not only because of its
musicality, but also because it sports
a level of artificial intelligence that
makes operating the UD-7 extremely
oasy. A lot of the audio listening
chores once done by hand are now
done automatically.

Listing for $1200, the UD-7 is com-
prised of separate components that
include a 3B-watt-per-channel receiv-
er, a compact dise player, a dual-well
cassette player, a graphic equalizer
and a pair of speakers. The system is
also expandable in that there are in-
puts for surround-sound speakers, a
subwoofer and an additional electron-
ic component.

The artificial intelligence of the

,,,,,

UD-7 is most evident during CD play-
back. When vou press the AUTO Al
button on the remote control, the UD-
T electronically samples each track on
the CD. The music on the CD is com-
pared against an optimum playback
etting for musical genres, like classi-
cal, rock or jazz, stored in memory.
The data is then transferred to the
graphic equalizer where bass and tre-
le responge is adjusted accordingly.

The UD-T also has some other fea-
tures that make living with a stereo
system easier. If you want your tapes
specially equalized for car stereo or
headphone playback, the UD-T does
the job automatically. If yvou're listen-
ing at a low-volume level, the UD-7
boosts or cuts frequencies as neces-
sary to maintain musicality.

The UD-T also
has enough smarts
to figure out the
order in which
tracks should be
played so as to
minimize the

amount of tape wasted when you're
making a recording. Proper recording
levels are set automatically. And if
you need a wakeup call, the TTD-T will
do that too.

The UD-T7 features a set of factory-
set equalization curves designed to
get the best sound from a variety of
musical sources. The 10 preset curves
inelude ones for classical, jazz, heavy
metal and even movies.

Other tabletop systems offer the
same thing. Sharp’s Optonica CD-
U10 system is one example, A push of
the button puts you in a concert hall,
gitting either onstage or midhall. An-
other button puts you in an outdoor
stadium. ist

rice for the CD-
10is $1500.

What most of the
tabletop systems
have in common
{Turn to page 28)
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is a combination of electronic circuitry
and ported speakers that generate
more bass response than small speak-
ers normally deliver. In Yamaha's
Unity YST-C11 system, the company
uses matching and feedback circuitry
to create a relationship between the
speakers and the a.mpli%er that yields
aceurate and low bass response from
speakers less than 10 in. in height.

e electronics is optimized to work
with the system's speakers so substi-
tuting different speakers will cause a
dropoff in performance.

The YST-C11 bundles the amplifi-
er, tuner, CD player, equalizer and
dual-well cassette player into a single
chassis. List price 1s $1000.

Pricing varies among tabletop ster-
e0 systems mostly according to the

 features and power. Denon’s G-05
system offers 28 watts per channel
and Dolby B noise reduction for quiet-
ermt)?es at a list price of $800. Ken-

s UD-7 ups the power and adds
Dolby C, an even more snphisticated
noise-reduction system. Aiwa's NSX-
800, listing for $1100, is among the
more powerful eystems at 55 watts
per channel, but lacks Dolby C.

MusicBank

Compaet dise changers, machines ca-
pable of playing more than a single
CD, are convenient. A small draw-
back is that for many players you have
to load the disc into a cartridge for in-
sertion into the machine.

MNakamichi, however, has devel-
oped a CD changer which eliminates
the need for a cartridge. Called the
MusicBank system, these CD chang-
ers stock up to six dises internally.
Each disc is played on the same dise
tray. There's also a storage slot for an
additional dise, upping the number of
dises that can be handled to seven.

The MusicBank system is available
in two Nakamichi changers, the
CDPlayer 2 and CDPlayer 3, listing
for $649 and $499, respectively.

Mulitiroom Sound

If you've got two people with differ-
ent tastes in music living under the
same roof, two audio systems are al-
most inevitable. At least that's the
way it used to be. Now you can hear
music from the compact dise player in
one room and music from the tape
deck in another with just a single

| andio system,

Multiroom distribution of different
signal sources is a job for a receiver
like the new Pioneer VSX-DI18. All
you need to control the VSX-D18
from another room is an infrared
adapter. This adapter is wired to the
receiver as are a second set of Epea.k—
ers, Once the adapter is in place in the

Nakamichi’'s CD changer mechanism stores
six discs Imternally. not in a cartridge.

second room, you can control the re-
ceiver via the remote control.

The VSX-DIS lists for $1350. More
than multiroom sound distribution is
included in the price, of course. The
VSX-D18 also offers Dolby Pro Logic
surround sound and digital signal pro-
cessing (DSP). The DSP circuitry can
electronically duplicate the acoustic
interior of a theater, dance hall, jazz
club, concert hall or church.

The VSX-D18S also offers youa
choice regarding how the amplifier
power is distributed. One mode deliv-
ers 130 watts through the front chan-
nels. In a second mode, 70 watts is
distributed through the front and cen-
ter channels and 40 watts through the
rear channels. This lets you decide
how big a sonic boom you want with a
particular andio or video selection.

While the VBX-DI1S offers a quick
way of getting an audio/video signal to
another room, wiring every room in
the house remains a rather large un-
dertaking. Sony is making the task a
little easier with a new audio compo-
nent called the CXD-25028, which
acts asa si router.

The CX is basically a mas-
ter control center that converts the
audio signal into digital form before
sending it on its way to the desired
room. The digital conversion circum-
vents the degradation and distortion
that normally eomes with sending
sound over long distances via wires.
The digital signal is received by a
small decoder/amplifier that converts
the signal back to analog so it can be
reproduced by the speakers in the
room. Each satellite decoder/ampli-
fier offers 40 watts per channel, A
separate control panel, which can be
mounted in the wall, controls volume
and other features.

Coaxial cable is used in the installa-
tion since it offers better shielding
than conventional wire while also be-
ing inexpensive and readily available. |
By using coaxial cable, Sony is able to |
utilize the wiring from cable televi-
sion systems. This means that you can
dedicate an unused television channel |
to the delivery system for the audio/
video signal coming from the compo-
nents connected to the CXD-25025,

The CXD-25028 lists for §1000,
while each satellite decoder/amplifier
lists for $500. Additional remote con-
trols are $100 each. ™
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POINT AND SHOOT SHOWDOWN (ot ined from page 47

the camera, raising it to your eye (or
utting it down close to another ob-
Jject) starts the camera operation. The
105i also has predictive autofocus
(a feature shared with their SLR
Maxxum cousins), which tracks mov-
ing subjects and keeps them sharp.

All of these cameras have autofo-
cusing, and all but one use an active
(infrared beam) system for getting
pictures sharp. The focusing is not on
the actual subject but in “zones”
—ranges of discrete distances, or
blocks of space. Though there's much
dispute over how many zones are suf-
ficient for these complex zoom lenses
(some say the more zones the better
the chance for a sharper picture at all
distances), all of the cameras here de-
liver comparatively sharp pictures at
most camera-to-subject ranges.

The Minolta 105i offers something
new in a lens/shutter camera. Actual-
ly, it's something borrowed from the
Minolta Maxxum SLRs. Rather than
rely on an active infrared beam, the
foeusing system in the 105i is a
charged-couple device (CCD) chip,
known as a passive AF system. The
105i couples a predictive focus control
program (which focuses by measuring
the changes in a subject’s position pri-
or to shutter release) and a low-light
autofoeus illuminator (passive sys-
tems have a bit of trouble finding fo-
cus in very dim light), which works
just like those in conventional lens/
shutter autofocus cameras. The Min-
olta 105i may auger a new type of
CCD camera.

PM picks

The ease of loading film and unloading
film, how the camera feels in the
hand, how basie controls fall naturally
to the fingers, portability, clear view
(especially for someone wearing eye-
glasses) and the quickness with which
optional programming modes can be
set all go into making picture-taking a
difficult or pleasant experience.
While all of tf:eae cameras take good
pictures, we did develop some prefer-
ences,

1. Canon Photura—The design of
the Photura had people stopping us
everywhere we went—a real conver-
sation piece. With the grip in place,
the camera feels like a minicameorder
and can be easily carried with one
hand, though the size and shape is
hardly pocketable. Zoom and shutter
release buttons ean be worked with
one hand, and essgential controls fall
naturally to the fingers. Viewing is
comfortable, and the top-plate view-
finder option opens up additional
point-of-view opportunities. A flash
on the lens cap is a clever idea, but
when opened, we feared for its safety
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in a crowd, especially when we car-
ried it in a ready-to-shoot position by
our side. Optional controls are easy to
set.

2. Pentax Zoom 105 Super—I[t's the
most pocketable of the class, though
the righthand grip is smallish and
makes for difficult 1-handed carrying.
Zoom control and shutter release fall
naturally to fingers on the righthand
side. Viewfinder is bright and easy to
use, even with glasses. LCD panel
lights up with button and helps tre-
mendously in dark rooms. Superma-
cro closeup is aided by measuring
wire enclosed in a side panel. A myri-
ad of functions on this camera are easy
to program with a host of back panel
pushbuttons.

3. Olympus SuperZoom 330—
Largish body is unpocketable, but the
grip makes for comfortable 1-handed
carrying. Zoom controls sit on the left
side, with the shutter release on the
right, so 2-handed operation is prefer-
able. Viewfinder is bright and clear,
but placement on far right means that
your nose is flattened against camera
body when shooting. Funetions are
accessed through flip-back panel on
top plate. LCD i clearest to read of
this class, and all function displays are
well-marked. Separate lens cap dou-
bles as IR remote control, but be sure
to click it in or it can pop off.

4. Minoita Freedom Zoom 105i—A
newly released camera, so a produc-
tion model was not available at press
time; hands-on was only with prepro-
duction model. The 105i has a rectan-
gular, boxlike shape that is too big for
pocketability, but size gives a feeling
of stability. Slightly raised, con-
toured hand grip allows for 1-handed
shooting, though fingertip-small
zoom controls on left side of camera
foree use of left hand for full use of fea-
tures. Function buttons are limited to
flash modes and self-timer; buttons
are quite tiny on thig pre-produection
model. Intelligent features are most-
ly built-in, 80 no other buttons are
present on the body of this camera.
Onee you give in to the camera's opin-
ion on framing and other controls, the
105i performs admirably.

5. Fuji Discovery 2000—Similar in
design, but somewhat larger than the
Pentax model, the Discovery 2000 is a
conventionally comfortable camera,
Hand grip is large enough for 1-hand-
ed carrying, and all essential controls
(zoom, shutter release) fall naturally
to the fingers of one hand. Pocketable
in a sports jacket, if a bit heavy, Rub-
berized eyepiece is a nice touch that
prevents seratching of glasses, with
viewfinder bright and clear. Fune-
tions are easy to operate, with good
readout in top-panel LCD. P

THIS IS A CLEAR
OPPORTUNITY.

With a Novus wind-
shield repair franchise,
your opportunities are
unlimited.

Because as a Novus
franchisee, you can easily
repair broken and cracked
windshields to like-new
condition.

~ The fact is, mgtab ]
shield repair is a pro e
new growth industry. With
expansion opportunities.
Unlimited earnings poten-
tial. And the investment
1s modest.

For more informa-
tion on the world leader
in windshield ir, call
1-800-328-1117. In MN
call collect (612) 944-
8000. Or write: Novus,
10425 Hampshire S.,
Department PM120,
Mpls., MN 55438.
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SNOWMOBILES

100-MPH SNOW SCREAMER

BY CHARLES PLUEDDEMAN

® Twenty-thousand fans line the
solid-ice oval track. Clouds of frozen
breath hang in the subfreezing air.
Drivers mount 100-mph Formula One
twin-track racing sleds and stomp
down on the running boards to set
steel studs into the ice. They snap the
throttles of their snarling 2-stroke en-
gines to clear the ecarbs.

Engines roaring, the racers con-
centrate on the starting flag. When it
flashes, they pop the cluteh, With en-
gines revving to 6000 rpm, the sudden
acceleration nearly rips them off their
seats. Heading for the first turn, they

| bump bodywork and jockey for posi-

tion. Iee chips strafe their face shields
like machine-gun fire, and sleds fish-
tail through clouds of icy snow. At 100
mph for 25 laps, this is Eagle River,
home of the World Championship of
snowmaobile racing and the hottest
ride on ice,

Indy of the North

Twin-track racers, a unique concept
in snowmobiling, compete in the top
class of enowmobile racing, Formula
One, on the NKG/Ski-Doo Sport Se-
ries Circuit. Last season, the circuit
included 11 events in the U.S. and
Canada. The biggest event is the
World Championship Snowmobile
Derby, held each January for the past
27 years in Eagle River, Wisconsin.

The derby erowns world champions in
a dozen classes, but the main event is
the Formula One race. We traveled to
the 1990 derby to get a close look at
these high-tech screamers.

Class rules limit Formula One sleds
to 340 ce of engine displacement, a
minimum track length of 100 in. and a
minimum weight of 340 pounds. But
almost anything else goes, which
leaves a lot of room for creativity.

Single-track snowmobiles drift
sideways through the icy turns of a
fast oval course. A sled with twin
tracks, linked through a differential
and a driver positioned on the inside
of the chasgis, pins turns like a Penske
Indy car.

Ski-Doo, a division of Bombardier,
Inc., has been building twin-track
racing sleds, which were developed
by Gaetan Duval, since 1980. The
company produces a limited number
of twin-track racing sleds, just as
Mareh and Lola supply cars to the
Indy-car circuit, No other snowmo-
bile manufacturer currently builds
Formula One racers, although Pro 5,
a Minnesota-based Polaris tuner, is
rumored to be preparing one for the
1990-'91 season.

Compared to other motorsports,
competing at the top level of snowmo-
bile racing is relatively affordable.
The Ski-Doo Formula One sled costs

%0

$12,500, including engine. Another
$10,000 in spare parts and tuning will
probably be enough to field a competi-
tive team, Travel, support vehicles,
entry fees and other racing expenses
come after that. First plnce in the

World Championship paid $10,000 in
1990, but purses at other events are
cunsideratly smaller. Nobody gets
rich racing snowmobiles.

In the pits

The pits at Eagle River echo with the
snarl and whine of unmuffled, 2-
stroke engines. Savvy fans wear
hearing protection. One of the better
U.5. teams is Goodwin Racing, of
Zion, Illinois, which features the driv-
ing skills of brothers Jeff and Gre
Goodwin. The Goodwins let us |ﬂﬂ§

under their racer's trick bodywark.
The engine is a liquid-cooled, twin-
cylinder, 2-stroke that displaces 339

ce. It's produced by the Austrian
engine builder Rotax, which is owned |
by Bombardier.

The block is aluminum with Nicasil-
coated cylinders. A pair of flat-slide
44mm Mikuni earburetors (fuel injee-
tion is not permitted) deliver fuel
through a rotary valve intake system
that seals the charge in the crankease |
on the piston's downstroke more ef- |
fectively than reed valves. The same

{Ploase turn Lo poge 921 |
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Top hat,white tie and trails.

The Mitsubishi Montero is the ideal

vehicle whether youre putting on the ritz
for evenings in the city, or mapping

out three weeks in the woods. But you
don't have to take our word for it. Simply
listen to some of the experts;

1 "As designer utility vehicles go, the
Mitsubishi is my new favorite, more fun
to drive than an Isuzu or a Cherokee and
almost as comfortable as a Range Rover.”
wrote Michael Jordan in Automobile
magazine. "It looks tough yet expensive.

2 Motor Trend reports,”On a recent
trip to Mt. Pacifico in the Angeles National
Forest, we gave the Mitsubishi a thorough
workout over dirt, rocks, sand, brush and
gravel. On the twisting roads. . .the four-

doors power-assist recirculating ball steer-

Ing was quick and responsive, almost to
the point where it felt like we were pilot-

Ing a sports car around the corners. "'

“"An uncommonly civilized vehicle;,
wrote Car and Driver, “the Montero takes
you where you want to go in style, in com-
fort, and in the right price bracket.” Their
final judgment: “Best Buy, 1990" in sport
utility vehicles under $20,000.

When professional opinion of a vehicle
runs this high, we don't need to add much
more than a few specs: Monteras engine is
a 30 Iiter, 143 horsepower V-6, Front sus-
pension is independent torsion bar; rear is
3-link coil spring. Hubs lock automatically.

For the Mitsubishi Motors dealer
nearest you, call 1-800-447-4700. He'll
have a lot to tell you, too.

14769 $411/88 “$15,519; Mirs sugg. retail prce excludas tas, hic., freight,
dbr, options and charges. Actual price set by dirs

MITSUBISHIE

The word is getting around.



Which symbol
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variable inductor?
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What are out-ol-phase signais?

Heath Video Courses
speed your learning curve!

Learn basic electronics at home at your own
pace with four, 60-minute video tapes. Know
the variable inductor symbol. Recognize a PN
junction. Understand oscillator fundamentals.
Clearly SEE what most basic electronic books
can only describe.

DG BLECTRONRCS. Covers electron move-
ment to troubleshooting and repairing a
simple electronic circuit, EV-3101-A.

AC BLECTROMICS. Follow-up to DC Electron-
ics. Covers the principles of AC, voltage and
electrical measurement, Includes motars,
generators and test instrument meter
movements. EV-3102-A.

SEVICONDUCTORS. Complete the DC/AC
videos and you're ready to leam how semi-
conductor devices are made, plus the
principles of discrete devices, integrated
circuits & optoelectronic devices. EV-3103-A.

BLECTRONIC CIRCINTS. Complete the basic
course with amplifier configurations, biasing,
coupling, audic amplifiers, closed-loop vs.
open-loop operation and more. EV-3104-A.

An activity-filled workbook and explanation
of how to solve each problem comes with
each tape so you learn three ways — videog,

and hands-on

We accept VISA,
MasterCard, American™ |,
Express and Heath Revolvin
Charge card. Use Order Code 601-046.

Heath

Benton Harbor, M|

Call Tor a FREE catalog 1-800-34HEATH.
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SNOWMOBILES | Continued from page 50}

gear that drives the rotary valve also
drives a pump that circulates a 50/50
mixture of antifreeze and water
through a nose-mounted radiator and
an alominum heat exchanger mount-
ed over the track. The heat exchanger
is cooled by ice chips thrown up by the
frozen track.

Fat r curve

The engine also features a unique
RAVE (Rotax Automatic Variable
Exhaust) valve, a guillotine-type
slide valve located just above the ex-
haust port. It's connected to a dia-
phragm and spring located outside
the cylinder head. Two small
passages in the cylinder head allow
exhaust gas pressure to reach the dia-
phragm. As the throttle is opened,
the pressure of the exhaust on the dia-
phragm overcomes the spring and the
RAVE valve slides open the exhaust
port. A RAVE-equipped engine has a
fat, flat power curve, which gives the
twin-track better acceleration at the
hole shot and coming out of turns.

The race engine runs a 16.5:1 com-
pression ratio on 120-octane racing
gas with a 30:1 gas/oil ratio. Peak
power from the factory is 95 hp at
10,000 rpm. Top teams tweak engines
well beyond triple-digit horsepower.

Power is transferred through a
belt-drive constant veloeity transmis-
sion (CVT) with a modified primary
cluteh. The clutch is highly adjust-
able. Track conditions, the dimen-
sions of the track and the weather
must all be considered when tuning
the clutch. Formula One races use a
standing start, and a racer who takes
the lead into the first turn has a great
advantage. The clutch is set to engage
at approximately 6000 rpm, but en-
gagement must be fine-tuned to meet
existing conditions, especially outside
temperature and firmness of the ice,

Power is transferred from the sec-
ondary clutch to the track driveshaft
via a titanium shaft and a chain-drive
gearcase. Here the upper and lower
sprockets can be changed to create
different gear ratios.

The twin Camoplast drive tracks
are made of rubber reinforced with
Kevlar and have a circumference of
115 in. and a width of 7.5 in. The
tracks are suspended by an aluminum
glide rail system, similar to a produe-
tion snowmobile. The slide rails are
lubricated with a solution of water
and nontoxie antifreeze, pumped
from a 2.5-gallon tank on the chassis
through tubes located above the rails.

Traction on the ice track is achieved
by studding the tracks with 3-in.
steel picks, some with carbide tips.
The number of picks and their pattern
are again determined by track condi-

tions. Because picks add weight, rac-
ers use as few as possible.

The differential system is located
on the driveshaft between the two
tracks. As the driver enters a turn
and rotates the handlebars, a eable
from the steering system pulls open
the clutch and effectively disengages
power to the inside track. When the
handlebars are returned to the
straight-ahead position, the eluteh re-
engages and both tracks have power.
It’s primitive, but it works.

The ski legs are massive aluminum
forgings, imﬁihe skis are really noth-
ing more than extruded aluminum
runners. Steering traction is main-
tained with razor-sharp earbide run-
ners attached to the bottom of each
ski. These are available in lengths
from 4 to 14 in. Runner length affects
bite on the front end, another variable
in setting up the sled on race day.

The driver sits on a motoreycle-
type seat over the left track tunnel
and steers with a contoured handle-
bar. A large tachometer on the
handlebar and a smaller water tem-
perature gauge are the sled's only in-
struments. The driver controls the
throttle with his right thumb and the
hydraulie disc brake with a lever on
the left.

Drivers wear Day-Glo orange hel-
mets, and the sleds have bright tail-
lights for maximum visibility in the
cloud of ice chips that fly off the stud-
ded tracks. Drivers draft each other
on the straights and dive low to gain
position in the turns, hanging off the
seat with their left knee skimming the
track. A sled with a good setup carves
Ehxréyl},r through turns and subjects
the driver to serious g-forees, There
are snowmobiles that can outrun
these specialized machines in long
straightaways, but none are faster in
turns or quicker around the oval.

The 1990 World Championship was
dominated by veteran racer Dave
Wahl of Greenbush, Minnesota. Wahl
established a new Eagle River quali-
fying mark with a lap speed of more

an 97 mph. He led tﬁe ggurld Cham-
pionship race from start to finish.

With the tiny Rotax engine already
running on the verge of destruction,
Ski-Doo sees improved aerodynamics
as the best route to improved per-
formance. Last season, Ski-Doo
worked with the Galles racing team
and Indy-car driver Al Unser Jr. to
develop a new body for the twin-track
sled, incorporating front and rear
wings and a ground-effect tunnel be-
tween the tracks. The results of that
research will appear on the track in
the 1991-"92 season, and Formula One
snowmobile racing will move even
closer to becoming an Indy onice. PM
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WHY BUY A NEW CAR
WHEN YOU DON’T HAVE TO?

Why not take that exotic vacation you’ve been dreaming about instead?

use Judoil

AND YOUR ENGINE

Ha been thinking of =
you o bocaus e has 600,000 WILL LAST... AND
or miles? How much are
lanning to spend? SIS,I]EEIT LAST...AND LAST!
A007 5350007

Suppaose you didn’t spend that kind of
money for 8 new car. You could go to
Paris or Tokyo not once, but several
times on that kind of money.

A lot of car owners have discovered
the secret of doubling or tripling the
life of their vehicles. And more and
more are that discovery every
day. The fact is, you don't have to
trade your car in just because it has a
lot of miles on the odometer!

It's so simple, it's surprising the
whole wurlr doesn't llrrErndj I%nmr
You just get yourself a bottle of Tufoll
and add it to your oil. What happens?
Many users report the life of their
cars double or triple (many passing
250,000 miles) with only routine
maintenance.

But that's not all. Your engine will

run smoother, E‘dﬂ'md more effi-  The Canadian tests showed that

ciently. It will improve acceleration.  Tyfoil improved cranking s of
One user wrote, "My car takes offlike  pasgline engines by 5.1%'. 6% in
a scared rabbit”, diesels). In addition to that, it
If you live in & cold climate, you'll get ~ showed a fuel savings of 5%.

faster easier starts on frigid morn-  Why has Tufoil been able to achieve

ings with both diesel and gas engines.  regylts no other oil additive can come

The Canadian government tested

close to? Becaunse it has a significant-

Tufoil under the most severe arctic  |yjower coefficient of friction than any
conditions--in an area where  giher additive(.029) according to the
temperatures drop as lowas S0 below 4500 top testing Iaboratory.

zero, They wanted to compare Tufoil
with arctic oils specifically formu-
lated for severe cold weather starts.
Tufloil proved superior to all of them.,

These results were confirmed by the
University of South Wales in

the Technion Institute in
Israel and a leading independent
motor vehicle testing lab in Michigan.

FREE . Products based on TIF OIL lechnology, Gheck
one with -each ordar of 2 bottles or a quart, Check 2 for sach |
gallon ordar.
1 O TUFCIL Gun-Coat — Super rust inhibited, smooth acton

O TUFOIL Compu-Lube — Low viscosity fof compules l

rush my TUFOIL order:

[ ONE B az. botite . . treat one car for
$14 25 (plus $3.50 shipping and
handling). See money back

machanisms guaranies.

O TUFCIL Lightning Grease — Easily shearsd grease lof
mnatruments

O TUFOIL Lubii-B
lubricant

O TWO B ox boilles . lreat two cars
for $25.00 (plus $4.00 shipping
and handiing) SAVE 56,00

— General purpose, household use

|
|
FAREE brochuras 1
[ 30 Questions/Answers about TUFOIL I [0 ONE Cuar boitle . . . treal 4 cars
| fior $34 85 (plus $4.00 shipping
|
i

and handling)

O OME GALLON . . . treal 16 cars for
$125.00 (plus $6.00 shipping and
handling)

We ship within days!
MOMEY BACK GUARANTEE ON 8-0Z

FLLAOW o reg. Tk 0500 Ao re.
TEF O™ o img TAF ol DuPoet
FUFGILY meng. T M of Flassarey

UE Pawnd e d 204 SR

L Pabers s 4 30400 T3

LA, Paterd by, ] 000 B
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What all these tests was that
Tufoil is slipperier than Teflon!

You should know, too, that the Unlted
States government has awarded no
less than 6 patents on Tufoll so far.
And patents have been issued in Ger-
many, England, France and Canada.

When try Tufoil, you're tryin
th-l‘luﬁd,mtad,m!
So why not stretch the life of your car
and use all that extra money to do
something else .something you've al-
ways wanted to do?
Maybe you've dreamed of A
or the wonders of the
Or maybe you've had some other
dreams that seemed too far out to ever
become realities. It shouldn't take
mnihmt::e?nnhﬂﬁ[ulllnm-
vince you that it makes your car run
hﬂuﬂﬂyndnm“ﬂtﬁuum
mk't some of those dreams come
true!

It's 50 simple. Just add 4 ounces of
Tufoll every time you change your all
(8 ounces the first time). You don't
have to shake the bottle or add an en-
gioe Mush! In a new car, walt untll it's
broken in and the valves and rings are
wtl;l:?:d-ntlults,ﬂﬂﬂnﬂu. But
aflter hull.:i car Tufoil is
Hhkuintiitd.rl mlhﬂ"‘mulu
of Youth,

If you can't feel a difference, just send
us proof of purchase and we'll refund
your $14.25 immediately!

You'll never i the day you first
tried Tufoll. So try it today!

1-800-922-0075. E

il in

— e — — T — T — — S — i —— e T S G G e " — —

Fluoramics, Inc. =0
| 18 Industrial Avenue

Mahwah, NJ 07430
My check of monay order kor § _ In enclosad,
Change my credit cart:
Tl Am Express
Cand Mo, |
Exp. Date
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[IMaster Card 2 Visa

I
Address
Gty
State dip

[M.J, residents plesse add 7 sales tnn).
Canadian Distributor: 1-800-363-7753
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DRIVE REPORT

CONSULIER GTP

BY RICK TITUS, West Coast Editor

® Bruce Springsteen’s Born In
The U.S.A. would make the perfect
company anthem for Warren Mosler
and his Consulier Industries, Inc.,
manufacturers of the Consulier GTP.
His tiny army of Americans, building
a purely American sports car in Rivi-
era Beach, Florida, takes pride in the
fact that its product is based entirely
on Yankee knowhow and American
components. Yet there's more sub-
stance here than mere flag-waving.
The Consulier GTP is, in every re-
gpect, a world-class performer. One
only needs to meet Warren Mosler to
understand why.

Mosler, a successful Florida-based
bond broker, felt a need for a really
serious American production sports
car. Five years and a sizable sum of
money later, Consulier Industries
and the Consulier GTP are on line, on
market and on target—a major ac-
complishment in and of itself. The fact
that the car performs, handles and
rides like the best combination of all
the finest production sports cars in
the world, and is the only current pro-
duction-based compogite monocogue
chassis/body car on the market, mag-
nifies the achievement.

Mosler is really a racer at heart,
and it shows in the kind of car he
builds. The overriding goal of the
Consulier GTP is performance—in its
fullest sense. The car had to have light
weight, neutral handling, l‘F:md ide,
exceptional strength, rapid accelera-
tion and top speed. These design

parameters were given to McKee En-
gineering, a long established and
proven race car design consultant.
McKee's responge included an in-
board rocker-style suspension system
that reduced unsprung weight, low-
ered the hardware profile, eli iminated
bumpsteer and cuntrulled roll-in-

duced camber changes.

The 2.2 turbo
Engine details were next on the agen-
da. Chrysler had a shelf full of fire-
breathing 4-cylinders called Turbo
I1s, which Carroll Shelby had used to
power several slick makeovers,

Chrysler's 176-hp turbocharged,
intercooled 2.2-liter engine is a per-
fect mateh to the Consulier's feather-
weight 1950-pound body/chassis. The
engine/transmission sits amidships
and gives the Consulier a 37/63 front/
rear weight distribution.

Inthe cockpit Mosler wanted a mix-

Chrysler's 175-hp 2.2-liter Turbo Il husties
Corsulier to 60 mph In just 5.5 seconds.

ture of comfort and function, so Re-
caro bucket seats were used for both
hard eornering support and comfort,
while the dashboard is loaded (nearly
overloaded) with gauges. Oil pres-
sure, oil temp, water temp, boost
pressure, alternator and trans temp
gauges all fill the center dash areaina
nel that looks all too speedboat-
ike. Lots of info, but difficult to read.
In the top-of-the-line LX model,
leather covers the Recaro bucket
seats, center console and door panels.
There's also air conditioning and a
compact dise player.

Race car looks

Externally, the Consulier's message
is pure race. Styling influences from
several International Motor Sports
Association (IMSA) sports protot
race cars are obvious, and if you like
attention, you'll love the Consulier. In
testing more than 300 different cars,
we have never seen another automo-
bile generate so much reaction.

Sinee the completion of our tests,
Consulier has redesigned several
points around the car. They include a
slight restyling of the front fender and
headlamp area, a reshaping of the
roofline and doorsill cut-in line, an en-
larged fender radius in the rear and
several modifications to the tail-end
spoiler area. And Consulier Sales and
Fromotions Director Pete Magnuson
told us a new convertible is produc-
tion-read

The enfargement of the rear-wheel

M4
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arches came as a particularly interest-
ing upgrade, as that change resulted
in a move to larger 16-in. rear wheels
and new ZR speed-rated General
tires. General ’Fins has been working
quite closely with Consulier in devel-

ing an all-American performance
tire that would mateh the car's per-
formance capabilities.
Race car nce

Though opinions may differ on the
looks of the Consulier GTP, they
&umk]}r become united about driving

e car. Performance is what Warren
Mosler wanted, and performance is
what he got. Our testing produced
quarter-mile trap speeds of 112 miles-
per-hour at 13.9 seconds. Zero-to-60
mph took 5.5 seconds, and skidpad
testing gave us .97 g. These numbers
clearly indicate that the Consulier
GTP is more than just a rich man's
toy. It delivers comparable perform-
ance at less than half (and in some
cases less than one-quarter) the cost
of some of Europe’s best. Base pricing
for the Consulier GTP starts at
$49,900, with a fully loaded convert-
ible at $62,500. Granted, there are
cars out there that will outperform
the Consulier in one category or an-
other, but none that will humiliate it.

To that point, Mosler has offered a
$25,000 reward for any street stock,
volume-produced production car that
can lap an American road course fast-
er than a stock Consulier.

The Consulier in combat
Racing is definitely in the corporate
plan for Consulier. The car has com-
Reted three times in the 24-hour event
ldannual]yat Nelson Ledges, Ohio,
15 on the pole all three times,
leadmg | three events, and finally
winning the 1990 running of the Long-
est Day, with timautlmrg}.lsmd among
the winning car's drivers.

Later, in an hour-and-a-half twi-
night mini-enduro last fall in Florida,
PM Auto Editor Tony Swan and Con-
sulier racing boss Chet Fillip co-drove
to another victory, finishing one lap

ahead of a 66-car field.
As soon as production of the Consu-

Interior Is snug, but comfortable. Azsembly
work ls good; componentry average.

Alrcraft-style gauge armay in center console is
long on info, short on readabllity.

lier GTP reaches full steam, there's a
Sports Car Club of America profes-
sional series for production cars that
Mosler has his eye on,

As good as the Consulier is on the
race track, it's equally good on the
street. After just a couple of encoun-
ters, it quickly became a car we
looked forward to driving. Once snug-
gled in its supportive seats, legs
straight out in front of us, sitting just
inches from the ground and peering
through its slanted windshield, we
felt ready to take on the windiest
roads on the map. Instantly we grew
to respect the car’s responsiveness. A
flick of the wrist and you've rounded
the bend. A quick stab to the brakes
and you've slowed by 50 mph. A fast
jab at the shift lever is all it takes to

BWap gears.

Fun factor
Most of all, driving the Consulier is
great fun. It's an experience we've
sensed in other cars, but rarely en-
joyed in such comfort, such reliahil-
ity. Here's a car that makes you feel
like a Grand Prix driver, without the
rock-hard discomfort of race car sus-
pension. McKee's rocker suspension
stem takes bumps like they aren't
get delivers predictable high-
speed andling, with a bit of over-
steer at the limit—an issue that
should be resolved with the new, larg-
errear tires,

Although the Consulier has the feel
of an old British sports car—the Lo-
tus Europa comes to mind—it has
none of the usual nasty sports car hab-
its. Potholes don't re-aim the Consu-
lier in another direction. Rain doesn't
leak in through the door sills. It starts
every time, it doesn't overheat at
traffic lights—even with the air condi-
tioning on—and it'll go like stink in an
instant. A well-balanced mixture of
speed and handling, comfort and dis-
tinctive good manners. That, in our
view, is what a world-class perform-
ance ear is all about. And it makes us
hngp}r to say it was “born in the
U.B.A" ™

D
ANMBILABLE IN
L3 L Ue DRIVE
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impossible situations

with the Sidewinder
Wrench. = Where

space limits ratchet travel.

» Where there's lack of resistance for
the ratchet o function. » Where excessive
repetitions are required for long bolts.
One 360° turn of this specialty ool is
equal 1o eight normal ratchet motions.
Of quality construction, the Sidewinder

is torque tested o 175 ft. Ibs. and
To order, call today w
‘“ WAASTERCARD AND WISA ACCEFTED
2066 Old Riocky Ridge Road

carries a lifetime warranty.
1(800) 999-3405
S/IDEWINDER

Found in ool kits of major racing teams.
We ship U.PS. daily.
PROLDUCTS CORPORATION




HOLIDAY GIFT GUIDE

(iveaBlack & Decker POWERPRO® HEAVY DUTY
CORDLESS VAC (DB6OOD)Y, our most powerful cord-
less vac ever! Is got an extra heavy-duty power
setting that picks up everything from dirt and crumbs
to loose change. [t's a powerful gift idea from Black &
Decker.

/é BLACKS DECKER

F:wddngsmh:mp:rfmaglﬂasa tough,
dependable, water-resistant  Mag-Lite® flashlight.
Whether vou choose the rechargeable Mag Charger®,
the standard C and D cell Mag-Lite® or the remarkable
Mini Maglite® fashlight, it's one brilliant gifi idea that
is sure to be used, treasured and remembered.

This Christmas, simply charge everything.

This Christmas, give an Eveready Quick Charging Rechargeable Battery Charger. It can charge virtually
any combination of rechargeable batteries in only seven hours. And because the batteries can be recharged
hundreds of times, this is one charge account that pays off.

4y EVEREADY.




™ o matter how hard he is to buy for, you can't go
wrong with Snap-on $25 gift centificates and a catalog
full of the same tools professionals have praised for
years. Grab a credit card and call 1-800-866-5748
(TAM-11PM EST). Or join thousands of satisfied ratch-
eting screwdriver customers by ordering yours for just
§34 (plus $4 S&H plus tax).

Srncp-cr.

Professional mechanics sew your Snap-on dealer.

Radio controlled Honda motorcycle. This amae-
ing 1/5 scale replica (16 1/2" x 12") maneuvers easily
on two wheels! 300ft range, varable speed up 1o
13mph. Electronic braking, 30-min. run time per
charge, launch stand & removable training extensions
are stanchrd, Pans & warmniy service available,
Special purchase ready-to-run $149.95, Complete
pre-painted kit $129.95. Tx. bat, req. For immediate
shipment call 1-800-962-2010. CMM Co., P.O. Box
772, Aurora, CO 80040,

igital Tire Pressure Gauge Forthe auto buff who
has everything, this Digital Tire Pressure Gauge is the
perfect stocking stuffer. With an accuracy of +/- 1% in
any temperature or alutude, and a range from 2-99.5
i, this item keeps tires inflated properdy and lasting
their longest. It's perfect for autos, bicycles, maotor-
cycles, RV's, garden tractors and similar vehicles, and
comes with a full one-year warranty. A great way to
make someone’s Chrstmas for only $19.95! Order
your digital tire pressure gauge from Briere Designs
toll-free (8 am-5 pm EST) at 1-800-727-8205. Checks,
money orders and major credit cards accepred.

Your Prized Possession Deserves A Touch Of
Class. Presenting THE LIQUID GLASS™ TOTAL AP-
PEARANCE SYSTEM used regularly by A.J. Foyt, the
LEGEND in Formula One/Indy car racing on all his
race cars. race boats and personal vehicles. The
SYSTEM includes Liguid Glass Polish/Finish Liquid
Glass Pre-Cleaner, Liguid Glass Wash Concentrate,
Connoisseur's Choice® Cleaner and Protectant both
with MINK OIL and guaranteed to last a minimum of
3 full months. For further informarion, contact Liquid
Glass Enterprises, PO Box 1170, Teaneck, NJ 07666
1-B00-548-5307 «In NJ (201-387-6755).




The best argument is the one
that carries the most weight.

The new mid-size Dodge Dakota. Now with V-8 power.

More power
and payload
thanany
compact pickup.

We've combined the nimble
spirit of a compact with the
raw power of a full-size truck

to create the
A& mid-size
.. Dodge
~ Dakota
4 V-8 Some

%.‘ E
would

Good news for e power: e
hungry:a5.2L Vdengine.  arpue it’s

the best all-around pickup on
the road today

This hard-working 521
engine delivers 170 hp

Dodge Dakota
412 IWR

at 4,000 rpm and 262 Ibs-ft of
torque at 2,400 rpm- more than
any compact pi¢kup, foreign or
domestic. And with maximum
towing up to 6,500 pounds, it's
never been easier to throw your
weight around.*

There's also a choice of avail-
able engines, including a 5.2L
V-8 or 3.9L V-6, giving you
available payload up to 2,550
pounds. That's even more than
Ford and Chevy half-tons.

Even more reasons to
buy a Dakota.

Dakota gives you a choice of

models, all restyled for

with Advantage

1991. You can choose a Package discounts on
&'/ or B-ft bed. So, optional equipment,
unlike a compact pick- like air conditioning,
up, Dakota’s longbed * a 22-gallon fuel tank,
will allow you to carry =5 e electronic speed con-
4xB sheetsof plywood 4 42erCbCab  trol and more.

and shill close the gate.

Dakota also has the longest Weltome heint b Dacge
protection: a 7-year,/ 70,000~ It's becoming harder and
mile powertrain warranty and harder to ignore the arguments
a T-year/'100,000-mile outer in Dodge’s favor. Trucks like

body rust-through warranty!
Whichever Dakota you

choose, ask your dealer about

the big savings you can get

)

Advantage: Dodge. s

the mid-size Dakota V-8 and
the full-size Cummins Turbo
Diesel are bringing more peo-
ple home to Dodge every day
And we think they're coming
home to stay, Come see what

W e r','!u'll_il: ol

LY
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WHEN YOUR CAR USES
TOO MUCH OIL

BY PAUL STENQUIST

® You push on the throttle when the
Ijghl. turns green. A cloud of noxious
blue smoke quickly forms behind you.
The six or seven cans of oil that are in
your trunk roll toward the rear and
bang against the bulkhead. Your fel-
low motorists hurl insults at you as
they pass by. The nation’s petroleum
reserve is in jeopardy.

Some oil consumption problems are
the result of serious engine damage
—like holes in pistons, for example.
But similarly severe oil loss can be
caused by relatively simple problems
and can be fixed just as simply.

Outy or inny?

The first step is to get down on the
ground and have a good look at your
parking space. If there’s a puddle of
oil, you can assume that at least some
of your difficulty is caused by an ex-
ternal leak.

If youdon't find any oil on the
ground, inspect the underside of your
car. [f everything rear of the engine is
coated with wet oil, suspect a gusher
that only activates when the engine is
running. But make sure youdon't con-
fuse leaking trans oil or differential oil
with engine oil.

On-car valve spring compressorns are available for

specific applications through dealer parts

departments. A universal compressor can also be

purchased at most auto parts stores.

If, on the other hand, your engine’s
leak is internal, oil will be drawn into
the combustion chamber when you
drive and your car will smoke. When
will it smoke? Perhaps at idle, when
accelerating, when decelerating, af-
ter long periods of idle or right at
startup. Pinpointing the driving con-
dition that generates smoke can help
you track down the cause.

Internal leaks
Smoke is the most obvious symptom
of internal oil consumption, but not

| the only one. Oil mixing with the air/

PRAILLUSTRATION BY FRED WD FFE
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There are plenty of potential Imermlal-d
external leakage points on an engine.

fuel charge can cause spark knock.
And, when the engine operates low on
oil much of the time, clicking and
clacking noises—along with acceler-
ated wear—will result.

There are several ways that oil can
get into the combustion chamber:
through the valve guides, the piston
rings, the PCV system or past a
blown head gasket. On some engines,
particularly V8s where the intake
manifold does double duty as a valley
cover, oil can leak past the intake
manifold gaskets.

Here's where that smoke can help
you shorten the list. If your tailpipe

smokes only when the car is first
started after several hours at rest,
valve guides are probably the culprit.
Ditto if the smoke belches out only
when the engine is first accelerated
after extended idling.

If the engine smokes throughout
the rﬁm range, worn or stuck oil rings
are the likely cause.

.Althuulfh these rules can help you
narrow down an oil-consumption
problem, they aren't hard and fast.
For example, as guide wear in-
creases, smoke may be obvious at all
speeds and loads.

Removing all the spark plugs ma
help you ]oga]ize the E?-EhlngEWha{
you're looking for are the heavy, black
oily deposits that indicate oil con-
sumption. If they're limited to one or
two eylinders, you can focus vour
troubleshooting on those cylinders.

PCV system

The PCV system allows crankease
gases to escape to the intake manifold
where they are drawn into the engine
and oxidized. One PCV system hose
joins the PCV valve and engine crank-
case (via the rocker cover on most
applications). The PCV valve is con-
nected to the intake manifold. On
some systems, the valve may be locat-
ed at the rocker cover end of the hose,
but its function is the same.

Under high engine-vacuum condi-
tions, such as idle or light load, crank-
case gases flow through the PCV
valve into the intake manifold. On
most PCV systems, a second hose
connects the crankease (again via the
rocker cover) to the engine air clean-
er. In many cases, a small separate fil-
ter is provided for the PCV hose. This

Valve stem seals might be O-rings, umbreilas or the positive-lip type.

hose allows fresh air to be drawn into
the crankcase as the gases are

u ]
: If the PCV valve clogs, crankease
gases won't be , pressure will
build up, and oil may be pushed back
up the fresh-air hose into the air
cleaner. In some cases, the high
crankease pressure may allow oil to
pushed past oil rings that might oth-
erwise be adequate.

You can check the PCV valve by
disconnecting it from the crankease
end, starting the engine and checking
for vacuum at the valve with the en-
gine idling. Next, remove the valve
from its hose and shake it. You should
hear a rattling sound. If you don't feel
vacuum at the valve and/or the valve
won't rattle, replace it and check the
hose for obstruction. Since the valve
is quite inexpensive, it might be a
good idea to replace it in any case, (Al-
ways replace the PCV valve at your
15,000-mile maintenance intervals.)

If the PCV system continues to de-
liver an excessive amount of engine oil
to the air cleaner even when the PCV
valve is functioning correctly, it may
be that the engine’s compression
rings have worn to the extent where
the crankcase is overpressurized, A
-:rnnkinﬁ compression or leakdown
test can help you verify this.

Valve guide

and seal fallure

Even if smoke emissions suggest that
fnur problem is a likely case of nﬂcﬂ
eakage, you'll probably want to

the valve guides and valve seals first
as this can be accomplished without
removing the cylinder heads.

The valve guides are the bushings
that support the intake and exhaust
valve stems. When the valves open
and close, they slide up and down in
the valve guides. The valve seals limit
the amount of oil that reaches the top
of the guide. Both guide wear and seal
failure will allow oil to enter the com-
bustion chamber via the guides.

There are two ways to check valve
guides and seals. One way requires
removal and disassembly of the cylin-
der head(s). The other easier way is
an on-the-car method. To do the job
the easy way, you'll need an air com-
pressor and a B.Fhark-plug-hu]efair-
chuck adapter. This last item plugs
into an air hose disconnected on one
gide and screws into the spark-plug
hole on the other side. This allows you
to pressurize each cylinder while you
remove the valve keepers and retain-
er to check the seal and guide.

In addition to the compressor and
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adapter, you'll need a new rocker cov-
er (or cam cover) gasket, a set of en-

gine valve seals, some quick-drying
gasket adhesive and some nonharden-

mivgasket adhesive.
ou'll also need an on-the-engine

valve spring compressor. There are |, ;

several types available. Some are spe-
cifie to a certain :f'pe of engine, Oth-
ers are universal. Most auto parts
stores carry this tool.

To check the guide, carefully re-
route or disconnect any wiring or tub-

ing that might interfere with rocker |

any lines that you
be able to recon-

cover removal. T
disconnect, so you
nect them properly.

Remove the rocker cover(s) and
screw the air hose adapter into the
first spark-plug hole. (If you've isolat-
ed the problem to certain cylinders,
you can move right to those loca-
tions.) With the adapter in place, turn
the engine until that eylinder is at top
dead center (the highest point of pis-
ton travel) on its compression stmlae
You can tell when the cylinder is ap-
proaching t.ug dead center/compres-
sion stroke because air will come
shooting out of the adapter. When the
airflow stops, you've reached approx-
imate top dead center, which is close
enough for our purposes here.

On cam-in-block engines oryover-
head cam engines with rockertarm
actuated valves, remove the rocker
arms from the first cylinder’s valves,
On some engines, including most do-
mestic VBs, this is merely a matter of
unscrewing the jam nut from the shaft
that supports the rocker. On other en-
gines, you'll have to unbolt a rocker
shaft that supports the rocker arms
for the entire of eylinders.

Measure valve guide dearance on the cham-
ber side of the head with a dial indicator,

On overhead cam engines where
the cam is positioned directly above
the valves, you'll have to disengage
the timing belt or chain and remove
the cam. Procedures vary widely
here. Consult your service manual for
specific cam removal instructions.

Once rocker arms or camshafts are
out of the way and you can see the top
of the valves, connect your air com-
pressor hose to the adapter. Ifthe en-
Ei.ne turns due to air pressure pushin

own on the piston, you'll have to ho
the erankshaft in place with a wrench
on the front pulley bolt or with a
screwdriver wedged against the fly-
wheel ring gear. A helping hand may
e With the eylind pressurized
it inder ized, ta
the retainercn};the intake valve with]:
worn socket and hammer, locating the
socket over the end of the valve stem
it:.l::c%fltwa? ﬁ:‘ig it n:antanéa the re-
iner but not g . Com;
the valve spring and mperﬂtninerwitm
compression tool and remove the
keepers. Use needle-nose pliers if
your fingers are too big to grasp

RETAINER

| orcracked, it may be the cause of your

them. Make sure you don't drop a
keeper into the engine.

Once the keepers have been ex-
tracted, remove the valve a;:ring and
retainer. Air pressure will prevent
the valve from dropping into the cyl-
inder,

Examine the valve stem seal. Ifit's
an unt}?hr:lli]atem m:la] f|:nu‘l] ﬁng_ it on

o valve guide. Ifit's an O-ri
ﬂ, it should hemi]; the second gmri;::rg
on the valve stem, just below the
keepers. In either case, the seal
should be soft and pliable. If it's hard

oil-consumption problem. Upon reas-
sembly, replace all valve stem seals.
To check the intake guide, release
the air pressure from the cylinder
while holding the top of the valve
stem. Be careful. If you drop the
valve, you might have to disassemble
the engine to retrieve it. Try wiggling

[_
The oli-ring spreader |or expander | pushes
the oll-ring rails agairst the cylinder wall.

the valve stem back and forth. Ifit
moves a visible amount, the guides
are excessively worn, and the heads
will have to be removed for guide re-
placement and grinding of the valve
seats.

If you're not sure whether clear-
ance {8 excessive, mount a dial indiea-
tor perpendicular to the valve stem
and wiggle the stem. A typical intake
valve specification calls for 0.001- to
0.003-in. valve stem clearance from
the factory. The high-end tolerance
for used parts is about 0,.004-in. on
most engines.

Check the exhaust guides in a simi-
lar manner, but note that exhaust
ﬁu.idea are usually engineered with a

it more clearance than the intakes.
Here, a slight amount of lateral move-
ment is okay. More than 0.005-in.
clearance is excessive on most appli-
cations.

If the guides are okay, reinstall all
valve train parts with a new valve
seal. If your engine is equipped with

POPULAR MECHANICS ® DECEMBER 1990
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O-ring type seals, you can push them
into the proper groove with a keeper
half before the split keepers are in-
stalled. If you found cracked or bro-
ken seals, they could be the sole cause
of even serious oil consumption.
Attach the rocker cover or cam cov-
er gasket to the cover with fast-dry-
ing adhesive. Apply nonhardening
gasket cnm‘]]:»:rund to the engine side of
the gasket before installing.
If you found excessive guide wear,
| the head{s) will have to be removed
for guide replacement and valve-seat
 grinding. (Because the guides locate
the valves in respect to the seat, you
can't replace the guides without
grinding the seats. )

| Oil rings
Once you're certain that an internal
oil-loss problem isn't due to some sim-

|
|

|
|

the commercially available engine
cleaners. You may have to apply the
cleaner several times to clean a really
filthy engine. Make sure you protect
all electronic parts with plastic bags.
With engine and undercar clean,
cover your garage floor or driveway
*with white paper. Engine oil leaks
will leave dirty spots. Automatic
trans fluid leaks will leave pink or
light brown spots. You can usually lo-
cate the leak by concentrating on the
area right above the spot on the pa-
per. Likely sources include rocker or
| cam covers, timing cover, oil pan, fuel
pump gaskets and, where applicable,
the vaive falls to purge the crankcase, I Ttake ifold end seals, This last lo-
rebuild, but sticky oil rings can some- | cation is found only on some V-type
times be loosened. If you want to give | engines where the intake manifold
it a try, fill the crankcase with SAE | seals the valley, an arrangement that
10W oil and a thin oil additive meant | is seemingly quite prone to leakage.
to free sticking lifters and oil rings. | This is particularly true in cases

PCV can dellver engine oll to air cleaner If

| gasket, a hole in a piston, broken
| ringﬂnrut,]mrnujunﬁmage

pler cause, you may have to bite the

SIDE

" CYLINDER
< HEAD

] '..- F. . \'i?h\
" =
'fﬁzw-i" ._

GASK S

ET CEMENT &
ON BOTH SIDES
OF GASKET

AND ON BLOCK

"DAB OF %
JE, ATy

The gasket must be firmly cemented to the
block before installing the manifold.

|
bullet and consider the oil rings. But |
before you do, perform a quick com-
pression test with a handheld gauge.
Crank each cylinder four to five times
with all plugs removed and compare
readings. If one cylinder is way off
(and one spark plug was oil soaked),
you might be looking at a blown head

If all cylinders are quite low, both
the compression rings and oil rings
may be worn. As noted earlier, worn
msﬂm P!En can -::.ﬂtusEIr oil loas

i system and/or past
seals and marginal gaskets.

If all cylinders are okay, you may
still have worn oil rinﬁa. Oil rinEa
sometimes fail (or stick) before the
compression rings are worn out, and
bad oil rings can help mask bad com-

sion rings by providing plenty of
ube to seal the gaps.

Of course the only cure for worn oil
and/or compression rings is an engine

{Don’t use a viscosity booster. )

Drive the car for at least 30 min-
utes. If engine temperature doesn’t
reach the maximum end of the allowa- |
ble range, cover part of the radiator
with a piece of paper. Before the en-
gine cools down, drain the oil and refill
with your normal engine oil, suchasa
10W-30. This treatment is somewhat
hard on the engine, but when a total
rebuild is your only alternative, it
may be worth a try. |

External leaks |
If you're simply losing oil rather than |
burning it, the fix may be less expen- |
sive. But it can be equally difficult.
Because there are so many loca-
tions from which oil can leak, it's |
sometimes hard to find the gusher, |
If the oil drip is evident while the
car is parked, wash the underside of |
your car with soap and a high-pres- |
sure hose to remove the oil that has
probably been blown all over the un-
derside of your car while driving.
Then, clean your engine with one of

| the auto

where the manifold has been removed
for service, as the end seals can be
quite difficult to install.

If normal methods fail to uncover a
leak, try a black-light kit. This oil-
detection device comes with a fluores-
cent oil additive. You simply add the
fluorescent stuff and let her leak.
Once the oil with additive has leaked,
you aim the black light at various loca-
tions until the glowing oil can be seen.

Quite a few engines use RTV seal-
ants in place of regular gaskets in
some oil-sealing locations. Bathtub

caulk is for bathtubs—get an RTV
sealer intended for automotive use at

store. Apply a eontinu-
ous bead inside of the component’s
bolt holes.

Some gasket makers supply a con-
ventional gasket for certain ;Bplica-
tions that were originally RTV from
the factory. In many cases, the gasket

rovides a superior seal. If an RTV
Joint has failed, you might ask your
auto parts counterman whether or not
aconventional gasket is available. MM

OIL PAN

~o \

FORA/ARD

A uniform, unbroken bead of RTV must be applied inside of the bolt holds.
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BARGAIN UNE

CABLE TV DESCRAMBLERS!
BARGAIN HEADQUARTERS!

«JERROLD'™ »TOCOM =HAMLIN
*0OAK *ZENITH
«SCIENTIFIC ATLANTA

& manth warranty! We ship C.0.D.!
Lowes! retail/wholesale prices!

FREE CATALOG:
Global Cable Network
1032 Irving St. Suite 108
5.F, CA 94122
NO CALIFORNIA SALES!N

ORDER TODAY! 800-327-8544

Satellite TV
Anywhere

= SYSTEMS ﬂ
« UPGRADES

= PARTS

Fasgus Falla, BAMN EB!'-EI?

Call/Write Now
Remove odors instantly at the sousca.

Far Your Fraa Calalog
1-B00-334.6455 US

Easy to build & insiadl. Complete (lus-

trated instructions

1-218-T39-5231 Int,
SKYVISION INC.®
Only $11.95. includes FREE catalog
of other exciting projects. Send o

2016 College Wiy
PHOEMNIX INTERNMATIOMNAL

AY

\ BRIDGE ST'N. BOX 543, NIAGARA FALLS NY 14305 )

\.

-~
HOME SODA SYSTEMS I
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Incredtble booksl'

Discover hsndreds of manuals, miwsirial handbooks,
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; fram slaciroplating o
‘a Blackzmithing

You'l ses mstanily
wiy this is the mos) re
markable mailordar
| bookstore evarl You
* don't know whal you've
bamn mssing! Wa probably have just tho technical how-o
wilormlicn you' i been ssaking lor yoars!

Wide Variety!

Make paper] Electoplate!
Mah casl ironl Learm calou-
el Pour babbit bearings!
Grind mlescope mirncral
Maoka wacuum pumps!
Grow eryatals! Dis-
oowar bochs on hy-
draulics, sisam engirne
dasign, wirs pawar, mig-
nojs, sundiats, Fesioralion
ol lathes and milling

machines and much mora!

Highest Quality!

Ewory book s guarantesd o be high quality! This is NOT a
book clu. You're frea 1o pick and choose anly the very best
books from the bast publishars with no obligalion. Since |
cannol possibly offar svery book publshed, | oMer only the
bast. You gat mgh quality bocks, 1aif pricas, last sirvce, and
hones! dealing. You can ordar with confidance.

much mare. Deooved an incredible 2000 page mechanical
enginaar's handbook| Laarn machens designi Prospect and
reclaim precious metals! Make bricks ard glass? YVist 1910
steam auo lacioras

4 Melt Metal!

1} old pail and blower ino a

= pold! Learn simpie chamical analysis|

i much, much motal

Learn how you can lurm an

powarul fusnace thal can
mel aluminum cans and
scrap, pol metal, and
brass. We bull ona for
aboid 510! Uses grocery
siors charcosl! Pour cus-
lom castngs! Budd a fuo-
nace o melt cast wonl Dis-
cowver books on sand cast-
ing, pafiernmaking, cupola
operation, casling of deco-
raiive kams, and more!
Discover the secrsts of
Whitwarih's 1853 mi-
crometar thal could measure 10 a rthnrﬂh of an inch| Maka
charcoal and cobel Buldd a dividing machine and more|

Much more!

Sl technical schood lexibooks oh ma-
china tool oparation, diesal repair, and
refrfigorafion. Leam how the ancients
refined all types of metsl from ron 1o

Work ron with a longs and amvill Builda  §
wood laihel A band saw! A circular saw )
- -3 !

blada sharpenarf A wood siove! And

Write for a catamg!
Write for your copy of the |as-
sl jam-packed ediicn ol
Limdsay's giand Technical
Books cataleg. Sand $1.00
|US & Canada — $4.00 loresgn
airmail]. You'll sea in & minuls
wiy averyona is 1aking about
this incredible sowce of hun-
dreds of unuswal hard-to-find
books! Wite today for a cata-
log and crder tha books you

noed whils they're stll avai-
able, Writs loday!

Bidd a pee- . -
caon aihe i

far less than Pl % LI d) v

§50 without =0 e by n u

powel iools 1 ___ﬂ"- ’ UDII'cutIo

ar cthar pre- #"- e E‘ I n)
cision in- . 1%

air umprﬂgl =il 5 ’I ED‘I SBB-EMH mntﬂ"ﬂ II- mﬁn I
Ws trual Budd o precision shaper, miling maching, drill = i od 81 0005 &

peeas, rotary tabile and indaxsng haad, a shael metal brake, g:ni;il:alﬂl DCIE 1;:;n im; I
and moea' Leam how o make a suface plate from scralch

and wsa it bo rebuild used machine toals. Bulld & ore lisng I Name I
engina’ Dozign stoarm orgines and bailers! Build m wekder| T -

Maka your own drill bits, taps, des, reamers, snd mills and I Sreat

o

|
i

Slala -
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Build this 20
gal. Eleclric
Gaszahaol Still

for less than \
£75.00

ook s £ AR o D lial Vi raed only 3 e iiem e from
dwvals slore 8 7 Pand tols Complets ikianrated hoosls sy
msmuons kor kel B S 0 ohsan S

il
Masii Chaige & St $10000 oy b
ihviea Aooepind Gasaral S

Sired Mummben & Exp F O Bow 38

Dabe o Fax i Bowdsng Gressn, K 1029700

5002430741

TELEPHONE LISTENING DEVICE

acord Inciaen SHSwE LI A g DACE
e Convcin betwrnn ary canielle or lape
e ird s apters bew SUPRL by
i gty b phor 1 Raawared Reconds beis
1 B DI SN0 TICHOR whem
o o Rty ul

slg.gs =

Super Poweriul
FM TRANSMITTER
g i mon poss—hel Fun gter inmeiET
st u i % = b ety P oade Loy W

dgpniie B - g © P BAey ol el )
e atsiog o Trpreesien] Ve s S trnta
e ippnaty leva. encuss B DO e US Lo
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5 Yo in

A Caap., PO Bax

2, albpera, FL 90 OO0 0K,

AT PRS- 1000 of sand BTRS8 + §1.00

Call
shipming pe e




INCREASE
YOUR

VP T

27 %

GAS

MILEAGE
The Qﬂunﬁmm’

AUTOS
TRACTORS
SEMIS
* AUTO EMISSIONS urToTs 8 \
# FUEL COSTS wrofrs V W
* SAVES ENGINE WEAR ) ||8
INSTALLS IN MINUTES |\~
Works by insertion into the
P.C.Y. line. Traps blowby
of heavy engine fouling
hydrocarbons and sends the lighter com-

bustable component to the intake manifold.
_____________ -

|MI‘-”G BETS W, Hwy. B34, Eu'rr.-::-lsal
|

REDUCES

e

AHRPRKETING sedona sz, 866336
1-800-451-2248:

Please have VISA » MASTERCARD ready
CALL ANYTIME-24 hours & day, 7 days & wech
DR MAIL COUPON TODAY = Bu\h‘l-l[ I
| Models 1,2 & 3 - 99.95, Model 4 - 277.50 |

|Model 1 -6 and 8 cylinder (140 CID & larger)

| Model 2 - 4 cylinder engines (140 C1D & smaller)
| Model 3 - Fuel injected or 1985 & later comp-
uterated emission controlls with feedback

| Model 4 - Diesel engines

T
) ORDER
Icatl

LEARN VCR

CLEANING/MAINTENANCE/REPAIR

EARN UP TO 51000 A WEEK, WORKING
PART TIME FROM YOUR OWN HOME!

IF you are able to work with common small hand
toals. . . .

IFyou possess average mechanical ability, and have 2
VR on which to practice and bearn. . . then we can
teach YOU VCR maintenance and repair!

FACT: up to 90% of ALL VCR malfunctions are due to
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!

FACT: Over 77 millson VGRS in use today nationwide!
Average VCR needs service of repair every 12 1o 18
mignths!

Viejo"s 400 PAGE TRAINING MANUAL {over 500 pho-
tos and illustrations) and AWARD-WINNING VIDED

CABLE T.V. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

| | All Jerrold, Oak, Hamiin, Zenith, Scientific
Atlanta, Magnavox and all specialized cablie
equipment available for shipment within 24
houwrs. For fast service MC / VISA or C.0.D.
| telephone arders accepted (800) 648-3030
60 Day Guaraniea (Cuantity Dwscounts) & AM
to 5 P.M. C.5T CLOSED WEEKENDS. Send
sell-addressed stamped envelope (B0¢ post-
age) for catalog.

P.0. Box 5000
Suite 311 [PW|
Carpeateriville, 10 80110

Mo Hiings Orders Accepled

AMAZING

SCIENCE PROJECTS

I
I
| || TRAINING TAPE reveals the SECRETS of VCA mainte- | | PFS2K PLASMA FIRE SABERKIT............. $698.50
| Send ( ) Model #___ for . i nance and repair—‘real world"" information that is | | TCLAK TESLACOILKIT.............o....o........... $58.50
| Shipping - 5.50 Per unit £ NOT available elsewhere! PVM7K PLASMA GLOBE ENERGIZER KIT ... $49.50
FOR INFO PACKET | | | Mlsoincludes all the info you'll need regarding the | | EMy1K 3 MIVOICE TRANSMITTERKIT....... $34.50
| sxnsaseeim  Total order - | BUSIHESFS -SIDE of running a successful service | | | GyisK 1 mw VISIBLE LASER GUNKIT .___$148.50
| Name aperation! | | Please add 10% P&H for above.
ad | FREE INFORMATION | | Send$1.00lor Catalog of new winning
| Address | mmunmgﬂnhul-m_ms | AC10N SCIeNce Projects.
s I a: i L
| City/State Zip I b i o | INFORMATION UNLIMITED
B it el e e e ot e e Los Angeles, CA 90029 Dept. PR1 : BOX 716 DEPT PM9

This VET Did It - and YOU
Can Do lt
Too!

juri t me
vyWar injuries lef
padly handicapped, but
now I'm a financial SUCCEES

Make Up to 526.00 an Hour — aven while learning!

Be a LOCKSMITH

If you enjoy fixing things, you're a "natural” enable you to get your share of this always-
to make hundreds of EXTRA DOLLARS a profitable business. Hundreds we've trained
year in the fascinating business of Lock- are doing it. So can YOU.

smithing. Rising crime has increased de- pa) COUPON to discover how Locksmith-
mand for service a thousandfold. Yet there's ., .an keep the extra money coming in dur-

only one Locksmith for every 17,000 people! no snare time —or in your own full-time
COLLECT CASH PROFITS ALMOST AT OMCE! business. |deal for retirement—good jubs, too,

MAIL THIS COUPDN « WD SALESMAN WILL CALL I

FOLEY-BELSAW INSTITUTE

301 Equitabbe id., Degl. 11906 @ I
Kansas City, Mo, B4120 |

Rush FREE book, “Keys to your Future.”

Name_______

Address

ou're “in business” ready to make $10 to $26.00 FOLEY-BELSAW INSTITUTE
an hour a few days after you begin Folay- E301 Esiltatils R 11008
Belsaw's shoricul traiming. Easy blustrated les- Kmnzas City, m.d?ﬂ'
sons complete with ALL practice eguipmeant N. Hunt, Wilmington, Del.—'| make §50 a
_‘:': week extra.”
Nis RO Wp.—**
@ ALL TOOLS YOURS TO KEEP Nt A S e
. EKH mpﬂz’%‘mu“ TO KEEP .I”ﬂ_ Ed Boyle, Pitishurgh, Pa.—' My business going
& EXPERT MNAL ASSISTANCE . al top speed. I'm mowing to bigger quarters,”
® BUSINESS-BUILDING HELP

THIS DO-ALL PRO

E YOURS

10 Keep! B
“canacass ]

Can add §50
4 1o $100 & week

¢ ta your in- ; : Crestwood Elite
D i o I o Sty Te. 9889 Crestwood Terrace

i
You a panmy |
extral

ksmith, thanks to [ A—
a;u‘: hﬂ?n?‘%{ Besides, the | 100 % Compatable [ — |
Yok i:-la-sl:tlln#i“E;_*” can Save up to $3000 | IEwN |
do it anybody can. = [ g ———
Gien Johnson, Larned, Kan. No Soldering AT

AMHERST, N.H. 03031

Build Your Owm 38 PC

A Great Leaming Adventure
In jusi 1 night you can bulld 3 386 PG Send for a
complsie el of plant thal include a delmled pars
list, & wholssalsidecound supplier guide, ascsmily
lipm, and other PC secrels your local PCostors will
never bell you, Cuality plans wall woith tha price.

Sand $14.95 To:

Mew Texas Compuler Consultants
PO. Box 27688
San Artorwo, TX TA227-D680

New Car Prices
Computer printout of
Dealer Cost and Sticker Price

Now you can shop smart, knowing
how much the base price and each
option is. Send $20.00 and tell us
the make and model car you want.
Order several models to compare
prices.

Eden Prairie, MN 55347




Subscribe o, ..

MILITARY EZE YEHICLES

ADS-ARTICLES ‘NEWS

MILITARY JEEPS, TRUCKS, TANKS & MORE!
Over 5,000 paid subscribers larger circulation than
any other magazine for miltary wehicle an:
thusiasts.  .and silll growing rapidly! Many more
advertisements than any other magazing . Ex
clsive comprehsnshvie listing of upcoming
rallies, . and much more!
SUBSCRIBE NOW!
One Year (6 |ssuses) 512
Too Yours (12 Insuss) $20
Farign - Canada §15, ofher 320
US Dollars: payabia by US Bank

P.O. Biow 178848, Uinlan, NJ 07083

MODEL CAR KITS

B PAGE MLUSTRATED CATALOE OF MODEL CARS INCLUDING
HELCAT
DRAOETERS -
CLASSCE -

- SPRINTS - INDY CARS - PROSTICK - FUNNY CARS
IMBA - SHOW CARS - CUSTOMS - MUSCLE CAMNS
TALICKS - TRARERS - AND DISCOUNTED KITS

13 FAGES OF BURFUEY INCLUCTNG OWER 350 00 Cad. PO PRCETOCR
B RABCAR, FOLUECY, WMUSTLE CARR, 1T SLS0 TOOLE, G
e WD, IR, CRUES PUTTYE. Bkl wETaL FOm, RN Akl
BERT BTYRENE, FARTE FROM & WAMUF ACTURERS LU WUTH WO

SEMD 51.00 FOR 1950-81 CATALOG

% THE MODEL SHOP

WTBET Counly I Depl. PM1Y
DOmakaska, Wl 54650
LA ORDER 5 OUR OHLY BUSIMESS - NOT A SIDELINE
Hacr

Be Your Own Boss and Make

$30.00

AN HOUR!

Your FREE Litetime Secunty Fact Kit tells you how to
make 318.00 to 530.00 an hour in your own Foley-
Belsaw Full-Service Saw and Tool Sharpening Busi-

ness. Your FREE Fact Kit explains how you can

— be your own BOSS!

— work full time or part time, right at home.

— o wark you enjoy and take pride in.

— gperale a8 CASH business where 30 of every
dollar you take in is clear CASH profit.

And It is so easy 1o learn, Foley-Belsaw gives
you all the facts and instructions. No experence or
special training is necessary, Foley-Belsaw tells you
everything you need 1o know to be successul

And there's plenty of business available in your anea
You will be able fo sharpen all types of saws. garden
and shop tools for home, farm and industry

You will be zble to set your own hours and not have
to warry about layoffs and strikes. And there ar2 no
franchise fees. Any age person can succeed

But you've gol to get the FACTS before you can

t starfed. S0 wrte NOW for your FREE Lifetime

pcurity Fact Kit. It's yours to keep with MO
QBLIGATION

[ ]
LHE ey
LIFETIME LEEumTY
: FOLEY i, i
\ IEII‘W FACT KIT L o manr
FF:I:!:;:-&:-------- .'-.L . E
:}mm.f.m., by e 3 1 H
N ]
7 YES. | want to know murﬂ' :
Please rush my FREE Lifetime Security Fact
Kit :
H
Name H
= 1
Address 1
]
ity Siate Iis :
1
1

... send NOW for your FREE
Lifetime Security Fact Kit!

- n

Arax tm!a Fhoan
- - - - - -

New fitness prescription for the '90s.

Add strength to your life.

Looking, feeling and being
the best you can be.

NordicTrack has just introduced the Nordic Fitness
Chair, a revolutionary concept that allows you to add
strength training to your exercise program, and helps
new fitness

vou achieve Balanced Fitness — the
standard for the "90s,

The Nordic Fitness Chair will change
the way you look, and the way

you think about fitness.

You work against isokinetic resistance to tone
strengthen and condition the muscles in your upper
body, The Nordic Fitness Chair enriches your life by
allowing you to develop your muscle coordination and
control and by improving your personal performance

6 exercises. 3 times a week.
That's all it takes.

The Nordic Fitness Chair's “Basic 6" workout
takes only minutes a day, 3 times a week, so it
will fit into even the busiest schedule.

Balanced Fitness is
within easy reach.

POPULAR MECHANICS ® DECEMEER 1990

Pr—

A HEALTH=CLUB
WORKOUT

IN THE COMFORT OF THE
Noaoic Frruess CHam.

H’, ' ’ . d

NDRDICFITNESSCHA[R

Yewlic Trrch

Frvangg

Call or write for a FI'EIE‘ "'Tidl?i.l & Brochure
Call 1-800-848-778

Moo Drack, & CML Cosmpeinw, 140 pooathan Hivil % Dhepel BALG | Chuiska, M 55518

Exi.
ED3LD

105



|
Increasas Heat Output by 500%
* Custom Built to = Supar Efficient
fit any Foeplace titarium steinless
= Ensy to install Heat Exchanger
« Tharmostatically No extras to buy
controlled, works * No dangerous
automatically, Creosote Bulldup
And begt of all you can @moy your hreplace
while sawing on your heating bills because
with Hearth-dd I1* you don'it need to
sacnifice your fireplace’s appearance or the
dehght ol an open lire 1o be energy efficien
Works with Wood, Coal. or Gas Logs
For Free Information, Write or Call
Firaplace Hoarth Ad
P.O. Boe 335, Industrial Park Foad  PM
Abbevlla, AL 36310
Masorssicis Tol Fres 1-800-742-4308
5656420

PREVENT unsigHTLY
DOOR DINGS, DENTS, SCRATCHES

KEEP THE "NEW LOOK"

MAGNETICALLY
» DOVERS 317 AREA
» THEFT DETERENT
LDCKMG DEVCE

« WONT SCRATCH YOUR
CAR'S SURFACE

- DNE SI28 FITS AL
[BLACK CALY]

o FOR LISE DMLY

WHLE FARKED

« PROTRUDER OUT F 1O
FREVENT DOOR DINGS
« COMSTRUCTED OF A
TOUGH YVINY]
« FOLDS FOR EASY
ESTORME
o LISE WITH O WATHOUT
SIDE WOLDINGE
» NOT ALLABLE
W STORES
= NOT & SIDE WOLDNG
BT AN ATTACHABLE -DETACHABLE SOE BUMPER THAT DOES
THE JOB MOST STANDARD SOE WOLDRNGS CAN'T
FROM THE O
CAR DOOR PROTECTION « AL
Send $49.95 for a set of wo
plus 35,00 for shipping and handling.
[Plus 6% sales tax in MN)
@P 7o ROAD MARK INTERNATIONAL®
P.O. Box 47563, Mple., MN 55447
Call 1-B00-T47-9820 for credil card ordars

T HO INITATION

PROTECT YOUR CAR'S BEAUTY AND YOUR INVESTMENT
ORDERA HOW =

LIMITED SUPPLY

« FULL WARRANTY

Do-lt-Yourself Kits

F Direct
Cmm Furniture

Also Assembled
and Finished
B Grandlather Clocks
Mantal angd Wall Clocks

M Curnos, Tables, Chairs,

W Salig 38 B BCk Walnue,
Chatry, of Oak

W Hesrlpom Cuality

W Solid Brass West Gaman
Movements and Dials

WMongy Back Guarantee

s

| m

imisnasied in
ol lrgﬁ:g.ﬁfllzlhﬁﬂs El
1 Finishad Furnuire o afPLqDG i
Name
Street
City
State Zip
|Pimsata Pri
“ EMPEROR

FE R RN LR
‘hida alu.-{llr'u mdaciurer gf Ge andinier Cloox Kin
Dazpt. 3710, Empan inchusiia Par
Fairhapn, Alabama 385128 Phona 1-205-528 Z3E

Desks, Cradle.. and maora

38 Ways to Help
You Qualify for
the Job You Want

Now at home in your

tirme, withiout any
exparience, you can irain
for a money-making carear
..8ven gel a Specialized
Associate Degrae. Call or
send for free information on the career fleld that
interests you most and how fo train for it

1-800-228-5300 rf::

DR WA COUPTH T—ﬂ
--------_---1
rmmnlwl Correspondence Schools
I (BhCE 9 Digpl. PRBCO, 705 O Stest, Scoangon, PR 18515 I
Send iree facts on how | can st%mhrh
I camser i have ehosan. o pbligaton o iy, |
I ASLOCIATE [W SPECIALITED AESOCMTE M SPECUM IZED
DEGREF PACERAME I DGY DEGREE PADGRAMY
I Bistirveny Manage=et Maranicn ERgmeerig TaCimiokgy I
Accoeaning Ehedl Enguneenng Teconimogy
I Bnress b = Frmtread [ogenmaiing Techisskogy l
witt opton i Wareteg Inuningl Enfeneenng
| Odunress Maragerest frcrnsiogy |
Wil gt Fraance Fertroracs Tectnomgy
1 Orophr compue: Sewe |
— MER FLOMA FRADOAAME
I Lorpum :luu thumgﬂ."l} :-:Iila S I
Lo Programmeng
I "1'1_rJ.I Coatijroten Shecg ,!: 1&.-:-"L!|I LSO I
l: *.-"mn-l Ansutnd fnokissping L | Wi Forksiry Comservatnn |
Schoni '. 1 {rerted Shetarars
I ,.I g Gowr=e! Cookng 4| o1 P I
'_ll.k"'rﬂnn Aur Fepar 1 Wivttnrryor e
1 8| Ayt Machandy I'.-nr.'ﬂa‘-!. Miggeyg E |
PR — wf=
[ ) torrtel emtacrait Martagstivern L Vetiary Jm.-u 3 - I
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World's
Largesl
Manulactiurer
Of Portable
Sawmills

Four Models To Choose From
BUY DIRECT

1(800)553-0219
In Indigna.call| (317) 271-1542
44-page catalog or use
your MasterCard or VISA ﬂ
o grcher pur S0-minute

demonsiraton video-510.00 5
Wood-Mizer Products, inc. & Depl. D&
B180W. 10ih S0 Indisnapcia, IN 46214-2430

w*EEw EPRESENTING * ® s & &

, HAMLIN, OAN
AND OTHER FAMOLT MANUFACTURERS

* Pl 1T S NLA R Y Sl i e
& DALY TR TR RALE MO s
& CHTHINS LR O PRl STOER @ATHI Je HO0a,

FOR FEEE CATALDG oMLY 1-B00-345-8927

F‘ACIFIC CABLE CO., INC.

Bivd I'_'lrlnl 1745 E

n, CA 91335

“Ultralight Helicopter |

Ft - Pilan License Mot &mlrﬂi .
R Il|hl 1 [y

L Fruunl.qlﬂ.
P B SR ey AT, Temirbery WN. O SOLN1

MMMMJ

celled boxes & more exciting designa.
mwuur-wﬁﬂmlnrutﬂq,

+ ColorsSky (612) 427.9359",
221-M2 Yoho Dr., Ancka MN 55303

PAY FOR YOUR HOBBY!
With White's new EAGLE 0l Metal Detector

Onboard compuier - simple
outside, comples inside.
Ignores junk like nails and
pulltabs. Find coins, rings,
valuables for fun
and profit!

FREE Catalog
1-800-547-6911
Wirete's Eleciromcs, Dept. PM-3,

Sweat Home. DR 97386

DON'T THROW AWAY THAT USED
COPIER OR PRINTER CARTRIDGE!
D-_D it yoursaill REFILL IT uum- nmm;
'S BAs)y SAVE OVER 5% LAS.EH "IHTE“

.p-n B SO
i K T — | | = ~
Sa— e
: _

HDFMCH

INCORPORATED Grster or Intormation
9% W O @) (840) BT-5696
Fara e 1 o T g 8 Sk

[~V BUGHESS
g




SATELLITE T.V.
FREE CATALOG-DISCOUNT PRICES
CALL 1-B00-845-6664
WEST-COAST SATELLITE

B17 W Dwvision = M1 Vernon, Wa 98272

GOKARTS,

ENGINES-KITS-PARTS
12 PAGE CATALDG

§3.00 REFUNDABLE ¢

Larges! Selecton. Wy 2161 157.5568

ﬁw KART WORLD (o W gy Ducoun
1488 Menlor Ave., Painenalle Dl 44077 .

SAVE GAS AND MONEY!

AMAZING NEW SUPER LUBRICANT!

PTFE wngene o meotment Conroing  100f% Pure DuPam
Tellon®, Compore to SUCK 50, FLURCLCOTE, POWER
POWDER® gnd ethers thot ces® muth, much more! Enswgh o
treal I angindi for only 51495 add 3705 shipping

Order today! MARINA PRODUCTS, CO.
P.O. Bax 2907, Orange Pork, AL 32047

PERFECT FIT. CUSTOM LOOK.

SIDE-LINER™ STORAGE BOXES FROM LIDO

These are no “one-size-fits-none” storage boxes. Each Side-liner storage box 1s custom-
engineered for a perfect fit around all the wheel well and in front of the tailgate. So you gel
an “original equipment™ look, pius plenty of toughness for years of rugged use.

SIDE-LINER BOXES FOR PICK-UPS

e e
Our nowest line! Tough polyettvlens plasbc and & periect
fit, Ondy fromn Lido. $89 plus shipping

Chevy Longhsed: 1990-1873,

Chevy 510, GMC 5-15; 1990-1962,

Ford Longbed and Shoribeds: 1980-1875,
Ford Ranger: 1090-1982.

WOOD HEAT

WOOD FURNACES
HEAT YOUR ENTIRE HOME

Call 1-218-326-8T06 or Wrile
Charmaster®
Z30TA HWY 2W.

GRAND RAPIDS, MN 55744

GATE-LINER ™ TAILGATE PROTECTORS
FOR SPORT/UTILITY VEHICLES

Lido's Gate-brer lailgaie profectors fit perfecily over the
eaisting tilgate of Ghewy, GMC and Ford spost/utility

wehicles. They protect the finish and look like a tactory
option. $56 plus shippeng.

SIDE-LINER BOXES FOR
SPORT/UTILITY YEHICLES

S ]

We have custom-fi baxes for most every domestic and
emport sport/ublity vehicle, Plus Plymouth. Dodge Lomg
W/B Minivans. §88 phes shipping

CUSTOM-FIT BED PROTECTORS
FOR SUV'S

Now, Lido offers a custom-Rt bed protecior loe Sporlrutility
vehicles. Flexdis polyeihylene plashc o cushom-dessgned o
Bl perectiy in the bed of your domesic spost/ube

§30.85 ples shipping

24-HOUR ORDER LINE:

800-533-5436
M 4343 Industrial Centar

INCORPORATED g3 apigaio, TX 78217
For product inflormation. call 1-512-655-1000

Lido Incorporated

NOW! Start your own money-making

Mo doubt about it . . . as a small
engine pro, you'll be joining one of
America’s fastest growing indus-
tries. You'll be able to command
hourly rates equal to any other
skilled craftsman in your area...
and that's jusi for labor. Parts,
engines, and accessories add even
maore to the profits!

Increased Income

“I'ee had about B
YOITT EXPEFTENCE Fi-
pasring small en-
BIRES . bt re-
pairy were enly
minor. .. wntil 1
started the Foley-
Beligw Courre”

Walter M. Strick

business in SMALL ENGINE REPAIR!

Part time or full time — right at home —we help you every step of the way.

You receive tested, and
proven instructions.

We show you how to get busi-
ness, what to charge, how Lo get
free advertising. where 1o get
supplies. .. all the "tricks of the
trade" . . . all the facts you need to
assure success right from the start.

Professional Tools and Equipment,
PLUS 4 H.P. Engine ALL YOURS TO
KEEP, .. All at No Extra Cost.

Discover how Foley-Belsaw

and mml the coupon below to re-
ceive full information with no ab -

Campbell, Calliomia

training can give vou the skills

ligation or salesman o call on

65-million small engines
in service today!

Today there are over sixty-five
million small engines in service
across the U.5.A. That's the offi-
cial count from the Engine Ser-
vice Assn., and new cngines are
being built at a rate of one-million
per month! With Foley-Belsaw
I.Tkaining, you car&g:mn have the
skill and knowle to make t

op

money servicing these engines.
People will seek you out and pay
you well to service and repair
their lawnmowers, ullers, edgers,
power rakes, garden tractors,
chain saws, mini-bikes, go-carts,
snowmobiles, generators, snow-
blowers, paint sprayers . . . the list
is almost endless.

No experience necessary.

You can master this profitable
trade nght at home, in your spare
time, withoul missing a paycheck.
Lessons are fully illustrated —so
clear you can’t go wrong. You'll
receive practical *“*hands-on” ex-
perience with specialized tools
and equipment plus a brand-new
4 HP engine —all vours 1o keep!

LAR MECHANICS ® DECEMBER 1590

you need to increase your income Y%

in a high-profit,  recession-proof

Dy IT TODAY !

business of you own. Just fill in

FOLEY-BELSAW INSTITUTE
B301 Equitable Ad., Depl. 5700
Ka=gas City. Mo. 64120

SEND FOR FREE FACTS! No Obligation and No Salesman Will Call.

r----------------------—------q

BODKLET!

Gives lull
details — Send
for your copy
today

FOLEY-BELE AW INETITUTE

63 ENUITKELE RO, DEFT 51810

KANEAE CITY. N0, 54128

[C] YES, please send me the FREE booklet that

Emsmll details about starting my own business in Small
ngine Repair, | understand there is no obligation and that

no salesman will call.

City

&

e Y =y ————— S —————r———— |
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30 Days Money Back Guarantee
Free 16 page Calalog

Visa, M/C, COD or send money order to:

US Cable TV Inc. DepuKPMR2

4100 N.Powerline Rd., Sulle F-4
Pompano Beach, FL 33073

1-800-445-9285

For Qur Becord

the undernigned, do herely declare under penalty of per-

ihat rlnumd.nﬂrefull.r:.ﬂ
g:z- mnl““mﬂ"mﬂh suthorization
from local officials or cable com in accordance
with all bie fecderad and sate FEDERAL AND
VAFDLUS STATE LAWS PROVIDE FOR SUBSTANTIAL
'I.E-E CRIMIMAL AMD ChL PEMALTIES FOR UNAUTHORIZED
Dt
Signed:

No Florida Sales!

Does your car need

|| MORE POWER

Our info shows you how.

Without spending a fortune.

Without hurting emissions.

Without hurting reliability.

With minimal effect on MPG.
Its all in the

POWER GUIDE

easy to follow methods & tips
quick, concise, to the point.
add up to 100 HP. especially
to V-8's & V-6's.
Complete info package.

$14.95
(For about the price of one tank of gas!)
TO ORDER send check or money order to:
PERFORMANCE INCORPORATED
P.O. Box 117
Tellico Plains, TN 37385

3o vour o HELICOPTER!

Jibe-off fomr geert Sackpadd fo open -sby adraticte/
* Simple lpw—soe aspembly ® Wayp be flows
e wirhost & loerms ® Sesseal beliooprer &
o Eyrecoprer kiay & piam ssilable
Halbropter Pisss . . . . . 14,85

Halicepter Experimenter Bogs . . . $10.95

AEL Complate Kt le. . . . ..o ... F10.00

5 SPECIAL! All 3 itema: ﬂmly $19.95
P.0, Box 50 IFQARIET wif 1 8

Fliclgryenod, WD 3713

Cragil cord arder Mag: - '.lbl £4) -G08
e morrmre——

NO MORE MESSY FUNNELS /!l

EXTENDA-CAP

REPLACES YOUREXISTINGOILCAP...

N
@

CAP IS5 BLACK

“\‘S:?*“

Remove old oil cap and replace with
EXTENDA-CAP. Remove plug, pull up to
extended position and add oil. When
done, push down to closed position and
replace plug. Cap remains on your vehi-
cle. No more mess, spills or drips...

i)

If not satisfied, return within 30
days for refund (less s/h). Guar-
anteed under normal usage.
Allow 4-6 weeks for delivery,

¢/ “

S"zﬁ

BUY 2 - SAVE $3.00

* Fits mast foreign and domestic
vehicles. Make, model, year
& engine size required.

r-.Y ]
PAT. PEND g

Audio & Video
Computers
Software
Compact Discs
Video Movies
All At
ADiscount Prices

L
Hyﬂalllﬁo&IFmaz-l I-InursADaf.?Da',l! Week

00-221-8180

Dapt. msvww;ﬁmns

FREE CATALOG!
1-800-648-7938

JERROLD HAMLIN OAK ETC

CABLE TV
DESCRAMBLERS

= Special Dealar Py

» Guaran [ 3
* Ordars Shipped 'H'Il'ﬂﬂjlélrﬂ':p

HEPI.IHLIE CABLE PHUDUETS INC.
E i."_ -

F’%:HQLW SPIRITS

Create unbjue lgours in less than

20 minutes with the new SPIRITSTILL
-Experiment to customize recipes
~Glass construction.. See the process

| e

| &

_L\ Hend 68,95 phus 84,00 shipping t0 Elson E
T 2835 Alestras Ave Suite |19 Berkrley CA 84705
B CAres add TH  Pasvein sy b regered o opeewion i per e

ARCHITECTS « ENGINEERS « STUDENTS

A MIGH QUALITY 8-PIECE DRAFTING SET
N AN ATTRACTIVE CASE
MAKES EXCELLENT GIFT. ONLY ’19.95
SENT CHECH OF MOWEY ORDER 1D
R O LITE SORMPARNY

i3 CREST BROOW, RED Ol TEXAS FSisd
POEF P a0 P D WEENE DELIVENY FECAS APSENTE AD0 e % TAN

Inventors, Designers, Engineers:
This horme course helps wou take your dea from concapt
to completion. Over 400 pages of powerful siep by step
instructions for protecting, seling, and manufacturing
yous ides ar invention, For free information, call or weste:
Imvention Development Saminar
11511 Katy Freeway, #600 Houston, TX 77079
Tt T13-558-6202 Fac T13-558-6201

10 POCKET TOOL POUCH

Eugged nylon, water
remistant! Sse sveary
wrench for uss & ses
whan ons I8 slssing!
Fold top, roll wap,
sscurs with Veloro. .
Omly B8.70 + 82 pah
. FREE FLYER..
FATCH [FDUSTRIES
1281 Smitktowen, FY 11787

FO Box

[ START YOUR OWN SHOP |

Complete MNeon Course,
clearly written, with pholos
i and diagrams. 4 books, over
: 300 IHustrations. How to eam
while you learn, how to set
up your shop, where to buy
negn Slun kits ready to assembile, where 10 get wholesale
materials in the L5, Postpaid $68.00 (US), VISA okay.
{Canadian $75.00). Write for details

Peter Horsley Publicalions
115 Riverbirch Gres, SE, Calgary, Canada T2C 3M1




- “BUZZBOX" WELDER,

- Pwchors:  of-achalel Sbee  gaes I|I llll l\ -
G corivpl o drpeage Wel-widtes - lL | e
DO J St S pss S 1 busd P = ||I 1 L--"II' e
reRErE IBEFT e Broe sl | e

Gei iR P IUGE TURDEEE B aa
wuchadidl Bamd P00 W

L e . |
Grauel Entarprises. = PO, Bos 313 « Arkngion. Wash. 38333

\n...-r ™ = & o : ,
'STRANGE BOOKS!
]
Ir h copy
Lmdaaw: I-:lgc':.’l;rr:;l Books m}'I:JunE. yu\m really
m something! You'll find one of the most bizarme col-
§ lections of paperbacks, pamphlets, industrial references

on incredible plans, lost secrets, forgotten events, and
strange theories ever assembled! .

— CUT FUEL BILLS —
& Costly Oil Burnar Expanses

g | 2 weesgu

i

30 Jericho Tpk., Suite 21, Commack, MY 11725

ATTENTION WELDEKS

Prosdpssionali, Armuslegns o Do - Vi
|

AEW FROM
TH [SETVATIVE WILDLR

5

A L gt vt 1 mimaabgghi Darwe e hinie rosts uising
a 1¥° variable speed dill and this simale |
tiwrch arel Mig Tracking ATTACHAMEN] Fantaﬂt":
| Do I Viomurse il Comsirus fary sriwmy | I ks
| T VLIS PIRRRCTDY | et Stndan] Astactenen ;p-l,lﬂ:] TES a Bﬂ'ﬂ !
WIT Gauasian 1% Havi-Duty bakeiral Atabesrnt 51109
Wil Rarimwmrntn, CA W3R Seagi cPwch on Wy om0 TR %A ALK T TR Eipi'ﬂﬂ: one lht

finest collections of
quality Tesla books available, Including both
nievwe books and reprints of very old, rare pub-
lications. Discover a new booklet on Tesla's
lost inventions, a 1904 book on Tesla's ex-
periments with wireless power transmission,
rare and unusual books on the construction
and use of high voltage Tesla colls, and much

more! Highest quality guaranteed!

Build Lightning Bolt
Generators!

Build a Wimshurst, Holtz, or 3§
Winter stalic electric ma- |

Strange
Sciencel  |cnnet ua congensing

Livd E

You'll even discover 2 fear scintillating tubes, electrical can-

strange collection of books |I nons, Cavallo's

on “Fringe Science™ — losti | and much morel
continenis., perpetual m't[aﬁ;ﬂ:qul

wireles !

motion, unusual phe-

Nomena recorded colls, spark gaps, and more! Dis-

throughoul the centu- cover the secrels of early high

ries, and much more, performance shortwave

Explore the strange radios, and even the de-
sign and construction of

world that lies between
fact and Detion! | " molors and generators!

Write for °
CATALOG!

(= FRL LR by B il b B wrrbi B e

He's making a
concrete flower pol...
and so can YOU!

Make and sell your own
ornamental concrate items
Drodar youd Dok aboul 425
gluminum mokds, prices and
production trade secrets from the Book
world's larges! modd manutacturer.  Qnly $1 ﬂ

CONCRETE MACHINERY CO., INC.
P.O. Box ASS, Hickory, NC 28603

TECHNICAL HOTLINE
# =% FOR WHAT IT'S WORTH

W Tahca Arsmiancs w' Coriied
W Piw Ui Gt Prcng & Inls

1+-900 -9 -90TECH

ER| | ———-———————-i

Lindsay’s Electrical Books

BUILD A BIKECAR ) g e | I PO Box 583-WM8, Manteno IL 60950 |
anm-l:lm:mllmlg:ruf?uﬂlﬂ f.j’ f,ﬂt;‘fﬁi, s new E:.E::i e I _]F_nrha-:d is §1.00. Send me a copy of Lindsay's l
Bicycis C. catalog Electrical Books catalog via first class mul
Ot A e , see for yourself what|” l ¢ g e ¢ I

b

ou've been missing! attve

|PLANS $17.85 S0 cer 89,00 Tarcign !
f o e el L ada) ozr . reign Address
et . v . . h::"_—--‘ airmail, Well send your |

calalog immediately!
Write today!

City St Zip
L-__-_------

KK  GAs-A-JusT SHOCKS - 521.95
Y GAS STRUT CARTRIDGES - $29.95 Each

Cable TV

BILSTEIN & KONI Buy
IMPORT AND AMERICAN PARTS Fﬂﬂtnrf DlrECt DESCI&IH]JIEI’S
110 W. 12th St. - Puseblo, CO 81003 And Save. If you find o batter deal,
M 1-800-999-1820  somserm Now Only b il e LA 39
» $19900 “Sclentific Aflanta “Zenith

CABLE TV Ask about our extended warranty

DESCRAMBLER LIQUIDATION!

FREE CATALOG!I
Hamiin Combos $44, Oak M358 580 (min.
WEST COAST ELECTR
Far Inf

Catalogs |

5), oic.

MIC

ation. A18
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Peufrasinnal qualiny. bt lop sanedolacter handies 1075 o fought Some and

workalig HoR

& Creat buiday @ des

W Remecve raml, cartaat, ol o o bl o et eas T e

® Hyrw-tr sl achons, vay asctnbly

Beopares me |5 HF compressor & ahog v

Sl bk or W01 v {arymom Ciop., Dot B Ciramale Inchussivial Fark, Sarroqn

sprngs, VY 12868 or call 518574108 Vit NI mceepted NYS resthenty i 11 i
EAIRPLIES LIMITED, 50 ACT NOW.

program.,
CCoD, Visa, M{C walcoma.
Frea Call - Free Catalog.

Video Tech 800-562-6884

3702 5. Virginla 5t., Ste. 140-304
Reno, NV B9502.
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A WINNER! | |.00000000PS” | P tfter, 4

REPLACE MISSING GROMMETS

5 ADD NEW GROMMETS 1-600-222-9064 @@ =
mséﬂﬁzﬁ-liﬁﬂf " CELLULAR PHONES » FAX MACHINES
I :  NOTOOL NEEDED DRILL BIT SHARPENER “,
- o= - : r $9.05 . i . i
e B ! FOR INSTALLATION i ;
AmerLink's "Carolina™ model " MADE IN USA

SELF LOGKING
A winner ., . . that's what any of AmerLink NO TOOLS NEEDED

Knie Vs 4040 S e | gj
Special Price $19,995 SNAPS TOGETHER L i "

IT'S CLEAR AND TOUGH
Log Homes' Do-Ii-Yoursell Vaeation/Suner PACKAGE OF 10 $285 PLUS $1.00 POSTAGE AND HANDUNG
Home Specials are. And, & winner is what you
become when you combine AmerLink’s qual- A Gﬁiﬁg&ﬂ: anTHE
ity with the savings available under this lim- OUTDOORS N::H
ited time offer.
Call or wrile foday for information on MANJ‘B INDUETH::ES
these Specials and our full line of complete 2091 JOHANNA 5C-4
weathertight shell packages. Complete Plan- PRI, TERAS £ 7080
ing Guide only $8.95 (a $3.00 savings). T T A
ning Guide only $8.95 (a $3.00 savings) | PAYABLE TO: AVANT INDUSTRIES I LEAVE HANDS FREE
1-800-872-4254 2031 JOHANNA BC-4 - MAGNETIC CAR LIGHT -

| HOUSTOMN, TEXAS 77055 I

. [ vES. PLEASE SEND ME A PACKAGE OF 10
P.(r. Box 669, Battleboro, NC 27809 | E-Z SNAP INSTANT GROMMETS FOR 5285 |
Special peicas velid st pusticipeting locations PLUS §1.00 POSTAGE AND HANDLING

[ Eclosed-58.5% fior Log Home Planning Guide | mame I
e ——
City .14 Fip. I Ty I
Padmie
Dlphnwuﬁh?wlmmtrw. STATE P
[] Vown = bullding loe FMIZ0 I_ s b e G e —I CABLE BOXES
Introchucing the new NowdicRow TBX... FREE CATALOG

Who else but Nordic Track could have 1-900-848-3097
developed a total-body exerciser this good? | [EEESEETE—.

—— : ¥ -
l.--'-'-----_._____.. 3 .._- . -
s 4 4
WORLDS SAFEST MRPLANE! -1 111177
Thoe Sbocel B climbe at B50 FPMI Byl ,.’{E’}
Lamem bo 1y in o hours] w ﬂ,
Caties 8 750 It payload
BUCKEYE W
POWERED PARACHUTE cOLDFIRE SYSTEMS
Faaturing ihe rew RamLord Wigh 2935 Firal Srest 1907

Here's what sets o0 . ootati wirsgnt s
NordicRow TBX apart:
With NordicRow TBX, you don't just = Revolutionary back stress
work your legs, as on 5tuz:rul':mf'n:nj~, management system (or proper posture C A B LE I U
treadimills and stationary bikes, but and weight load distribution, maximum D ESC RAM B LEHS
you strengthen and tone all the major lower back suppont and confor? SCIENTIRGC ZEMTH..  $185.00
muscles in your upper and lower body. + Split-resistance settings for individual | [ATLANTA. $u0.00 OAK._... $s8.00
S0 you get mice the workout of those upper and lower body workouts o eos e A ] SRR, s
other machines. Without twice the time, » Adjustable foot pads & seat incline Call for '
your free

Try NordicRow TBX in your own home for 30 days with

7y " & 4 catalo
no risk or obligation! CALL TODAY! today'g
The seeme inrirgitioe design oo grivality ™ Techmical £
rrvirbmna rsivif T comne e it Nmm I BX w“m'g:mﬁ!rgﬂm l:":“]z:' 554-0417
frvum Nordic Treck R R R e et 11 WiateeTIATH Orders call toll free  1-800-624-1150
S g By ; M.D. ELECTRONICS
FlDLU,}R:L — _ | ¥ ¥ §755.72nd ST., STE. #133M128 :&
A— or wrie: ManbicT M., De LI, Chuak s, M OMAHA, NEBB114 0.0,
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Mopeds @ Electric Cars @ Golf Carts

Parts, Books and Conversions Manuals.
Mew, expanded catalog $5.00
Your complete source 100°s
aof hard-to-find parts lﬁ::ppuu
PERFORMANCE

2810-B Al

Jacksonville, FL 32211:'

“The Alternative Transportation Specialists”

HEAT WITH A PELLET FURNACE

WUILD YOUS D AT A FRACTION OF THE COST
= Birrm wond pelsin, chon, mad sheis § oo
= el epdeng besma OO0 haurs g unaflsrded
® 0 ke @ATORE nO 3ah o CREORCR
10000 - S0000 BTUAR
= Gavgsn Ee0sl B8 Dolss conmructon
COMPUITE DETALED PLANS, MATEFRML LIST,
STEP-B-STEF PETTRLICTIONG CRLY §10.00
JMMS DEPT. O PO Doa TS8 Canby, OR 57013

Tor vand storrason s OO0 e e acireee pisrrwed name s v

HOW TO GET ON A
GOVERNMENT MAILING LIST

FOR SURPLUS AND SEIZED
PROPERTIES IN YOUR AREA...

Waould you like 1o desl direcily with the Fedaral
Giovernmand on surplus and eeired proparies of ol
Hind: with ND MISLEADING PROMISES OR
MIDDLEMEN? For £2.95 we will gupply you with
tnighul infermation for your surrgundng aea 1o do s
Act now and you could join others who have
EMJOYED HUGE SAVINGS OM CARS, THUCKS,
TOOLS. BOATS, OFFICE FURNITURE, HARD-
WARE, AND MUCH MORE. Sand check ot money
oidiar (odny b ARow 2 10 D wiseka Ior delivery

Find the water
problem and you can
stop the mess.

Water dlm:ﬁumun come from any
tource. A broken pipe. A leaky
water hester.  Ground water lesking
into your basement. A broken sump
pump. No maiter what the source,
waler damage can cause thousands of
dollars of damage 1o your home or
business.

The solution is Water Detective.
When comosion resistant gold probes
make contact with onwanied waler, an
alarm sounds and instantly alers you 1o
the trouble. Protect your home and
your valushle possessions from waler
damage with a relisble, solid sate,

atented, and guaranieed Water

WEATHER? NOW YOU CAN

SERIOUS ABOUT THE

AFFORD A PERSONAL
WEATHER STATION!

[!:-rPl‘u w&ul}ml STAIRON iV yOou
1hr |nc.l| weather ai ymlﬂom ?“ Easy foy inst 1.|t
and simgle o ate, | athesPro includes
weather cormputer, |"1.--|'1|':I|!‘1:l precision wind |.1|r|-|:

Vi warme, wind speed sensor, external temperatune
jprabe, mounting hamware and 40' of cable-all lor
anqr de

SWIND SPEED SWIND GUST
*TEMPERATURE sAWINLD CHILL
sWIND DIRECTION sTIME
*TEMPERATLURE HULLY *ALITE) SCAMN

sRAIMFALL (OFTICINALY® ] YEAR WARRANTY
#1404 MONEY-BACK GLIARANTEE

DIGITAR WEATHERPRO
WEATHER STATION: ONLY $1889|

ORDER TODAY:1-800-678-1669, PM

BAW Entarprisas

ive. I's only $19.95, plus 52.00

B shipping and handling. Dlal 1800 || MI7AMSO0Mmcictime
TAMPA, r|1_1'53,:.5;;. 1Bd% 1% - . VISA® sterCard® and ! :u'r(g“ |'Epni'ﬁgl [ «.'uﬁ"wm"-. "ﬂrF'-... iy
(B3 2474841 Discover® accepted. Makes » great *-' 13

gift wol

DIGITAR®

3465 DIABLD AVE, HAYWARD, CA 94545

{&Gwe the gift of good health this
2¢holiday season...NordicTrack. %

Gwe the gift that will last a lifetime. # Discover how
Good health. There's no question about it. NordicTrack can
=/ change your life

To enjoy life to the fullest, you need to keep
your body, mind and spirit strong. And -t forever.
MNordicTrack workouts
also reduce stress, and lead
to vital health and a general

the best way to do that, is by

establishing a reqular fitness
youthful feeling that come from a
strong heart and total-body fitness.

program.
NordicJrack’

Money bocs guararios:Wembe 51 Nyin Chamber of Comreme

That's why the most
meaningful gift you can give
this year is the gift of a
MNordicTrack. It's the perfect gift for
yourself or your loved ones. NordicTrack
enables all of you to feel, look and be the
best you can be.

NordicTrack is a gift that keeps
on giving.

You'll see and feel the benefits of a
MordicTrack exercise machine for
years to come.

Achieve better health
through weight loss —

Send for FREE VIDEO

& Brochure! |

1-800-328-5888 5%,

J Pleass send me a free brochune

| O Also a free video tape OVHS OBETA |
d Send me the free MordicTrack

I “Fitness Al Home" catalog. I

reducing risk of heart | g;:: |
disease, hyper- City_______ State |
tensionand BB - | %% 41 ionathan Biva I, |
& ' - firs onathan
osteoporosis. S i g "2 s - » L Chesks mm3s3isa |
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handie

Pogo works indoors or
ouldoors with an up and
down action

Sliding hammer makes

eliminales dangerous
overhead swinging

construction practically
indestructable

2 YEAR WARRANTY

FIGHT HIGHER ENERGY COSTS!!!
- BURN WOOQOD -

THE POGO LOG SPLITTER™

The Wood Splitting Tool That Will Help Reduce the Higher Heating Costs This Winter

LIMITED TIME OFFER-ONLY $49.95 -POSTAGE & HANDLING INCLUDED
Mot Available in Stores

Rubberized vibration prool

direct contact every time -

Rugged 14 pound all steel

Total price only $40.85, postaga & handling ncluded.
To order call today toll ires: 1-800-542-6600

SAFER, EASIER
LOG SPLITTING

= ELIMINATES flying
and jammed wedges
. broken maul and
ax handies

m SPLITS logs in seconds
.. saler than most
conventional splitling
methods

® Vartical sliding hammear
action for convenience
and ease

Charge My: Visa MasterCard Discover Amer Express
Account # Exp. Date:

My Chack for $49.95 iz encloasd

Namea

Address

City State Zip

(Connecticut residants add B% slale sales tax)
Send to: New Energy Concepls, Box

178, Watertown, CT 06735

— Track

ARMR

TS

SENTRA 198788

mnﬂlc_-mm.mw
and matariate. Firsl cholen for comforl. convenience. appearsnce.
Imtail yoursedl. Dur 10t year ax most populs

TracSop” mudels in 111 mosl buckel sasl vehicies. HOMDA — ACURA
W AUOT— HISZAN — SAAD — O — PSUTU - DWW,

Bpacily Trac/Pad™ sssembly lor wehicles with lidded cantar
compartmenl Radsas beight, thides forafult, pullowd tray with mug.
AU TURBD — MATIMA — CAMRY— CREZSI0N- CELICA — VOLYD
TN —~ PEUGEDT 485 - 5-10 BLATEN — MATDA RX-7- FORSCHE
B, Many othar

Aractive, rugged lesthes-grain cughions In cober chaices, Aaturn
puarsming. Caflrile bor free llimralure. VERAMSIC phone ordars

WUSCO ENGINEENING COL, NC.
17-C Cabrin Bol., Wilton, CT DBBS7  [203) TRE-3101

Rx Eyeglasses

I' BREAKTHROUGH'
How to Buy Direct By Mail & Smrel

Sale, Easy. Full line of frames, lenses and
I coatings! Sport & Dress. FAST DELIVERY. I
Try for 30 days! Cwer 300,000 sold!

' 100% GUARANTEED! W

1™ Prism Opticl, Dept PH1290, PO Sox sa0s30, . |
I
I

10992 M.W. Tih Ave.. M. Miami, FL 33168

* Send lor FREE
‘;_ Calalog boday! -

MAKE $225 DAILY
"CHROME PLATING"

Auto Parts - Motorcycles
) Guns - Knives
Model Trains
and Much
Morel

—

1wl sl wemrym b . Aned 1 can s you & gond
ling! 17m {rus, you can seve money by plating your own cbiects
o maks housands of dallam by hasing your new lound craft
Il vy profitabls business. Insapensive  sary, work sthomas
im your mpars . Act Now, send For your FREE information,

CHROME PLATING, DEPT. 127
PO BOX 2285, WALDORF, MD 20604

Ghioma min

SIP-CLIP”

Fits where other
y drink hulﬂers will not!

L ¥ CLAMP

BOTATES

i N

SIP-CLIP™, the amazing new, fotally

adjustable clamp-on drink holder.

= Clamps anywhere, car (dash, console.
ashiray, gl1c ), boat, Ry, home, or office

= Holds almost any sire beverage container

+ Porfable, = Money back guaranies

Chrisimas deinery in biack, hof pink, bie or fime
CALL 1 BOO THE CLIP “ORDERS OMLY'

bt NK MARKETING
P.O. BOX 96291, HOUSTON, TX 77013

ROLEX

President “Look-Alike™

An Exse! Repheal Gald-tone, Day, Date,
% Hidden Clasp, Simulated Diamonds,
I Siate-ol-the-Arl Quarlz Movemeni. Easi-
fy confused with the real 18K Gold Rolex
Ladies’ or mens’. Oniy $38.95 (add $5.00
posthndigiinsur. In GA, add $2.60 tax)
COD-0K. Cail 1-800-848- 4800 or sand
chack to: AVADKD, 8016 Wilshine Bivd., Ste
BZ8-A, Baverly Hits, CA X211

CABLE TV DESCRAM_BLEHS

Allsiaes Cable TV, Inc,
12555 Bascayne Bivd - Suile 41X

The Attachable “Back Sﬂ'er“

ANDLE

=FITS MOST GARDEN TOOLS
*REDUCES MUSCLE STRAIN
*MAKES LIFTING EASIER
«ATTACHES IN SECONDS
*DURABLE/LIGHTWEIGHT
*UNCONDITIOMALLY
GUARANTEED

$9.95 a0

PA Res. + B0¢ tax

Topper Industries, inc.
P.O. Box 60100

1301 Grandview Avenue
Pittsburgh, PA 15211-0100

r---------_---.------



STAHT YOUR QWN ALARM CO. e

T it o o e 'I'AHG AZ o e S e - Northern

h:'t':"ln G‘Iﬁﬁl{p r-h::_:_ Whsre ihe Pros and Handigmen Shop

UP T $78.00 A MONTH o adch cisiomar u have by Vi ey o SHERH TOLL k==

wmwrmmmmmmﬁnma: “"'f::::__f':‘“""““*:“ﬁ?m 1-800-533- 5545
24 mﬂ?ﬁnwm :mu“ e m wE‘mh“"h Sole Price hrd 123150 A

YOUCAN BUY DIRECT FROM TAIWAN

EXPORTERS ARE LOOKING FOR ACENTS & NEW OUTLETS
& THEY ADVERTISE EACH WEEK IN A PUBLICATION TOU « KITS OR COMPLETE
CAN RECEIVE PRINTED [N ENCLISH, ATR MAIL DELIVERY, « INFO PACK *3.00
FOR LESSTHAN #0¢ PER [SSUE. SOURCE $000+ MANLUFAC-

TURERS & EXPORTERS DIRECT. HIGH TECH TO TOYS { I-Eﬂ.s.s. -DEPT.DW 412-543-2157

GO-KARTS

+ FATHER-S50N CHRISTMAS PROJECT

produces up to 250,000
BTLU. It's acfustabls down
to 75,000 BTL. Has pllot/
salety control vakve and

sparsk ignition. Lise 100 B

ENAMEBNE WO RISK, 30 PACE IS5UR COMPLETE PACKAGE,
DD St e 10 e .D. #8 BOX 258 KITTANNING, PA 16201
TIONAL PO BOX 1502 SEASIDE, CA. S3955 A08-443-4800

Make *2510*100 per hour
Electric Kid Kar wih ‘Badge J Minit

Yau, it's reaky postibie ty Mg
and gating brighl. coloriul Badge
AWt buttons. Butions sre
Prowen money-makers @ fain

Mied ket comwenlons, on

Ranch ﬁh.'lll.Fnl

Fywhee peapie Congregate
Theyy're fast and easy 1o make Haating AND Cooking!
Sand to: MVP Spechlty Products with Barige-a-Mnit and Buil of high-strangth,

iy’
PO, Box &85, Chenango Bridge, NY 11745-0485
Gend e & FREE Fudl coloe

'Cdlih; and wles book, of
aenad Iof ) SLarter Kit. only
529 95 plus §1.75 shupping

Figh-temparature 11 and
13-gauge steal. Draf whee! Heats up to B0 square
far heat contel. Measees  feet! Up to 5-1/2 hours
157 i 24-1/2°H » 3417271 #ram 1.8 galons of
Top fue accapts a B~ stove  Merosena. 26-1/7H

SN

Men, don't ger (1L resadtents add §1.87 L)
B Fight Back!!! o amien pekgroibin, e Hem 17285
Heal the rocker!T! 48 Mot DGR R Bow BO0 LaBafe L 75T, Prioes (5] 54-3000 sale $00.00 Sais $119.99

Join the mre's movrmre Lit oo sisning®
Anoreey ol oF paslsadieh refestal n s s,
3. Subserise 1o nur big snethly sewmmpme 16 Ton Hydraulic Log Splitter

!:tn-h. o werirr, mcteri, Jom e & HP angine.
\""'“'{. “Ir'-rlzf Eﬂlﬂﬂmﬂ-' b by HGP‘M!_M
R pumg, 247 siroka,
Df VORCE ] B e £ wing wadge.
Floetr 66 Forr Laks, MM 55025 List $1100.00.
¥ Prevent damage to critical surfaces. |
¥ Easy on. Easy off. o
BUY ONE AND WE'LL MAKE

[ = Blue Tough Tarps

max "“”'"‘*’A] V Glocirc Mator 1o vown ol s
have rustprool grommats

Amphibious ; - for Alr COMPressors  w comars & every 3 A
2and 4 B e e
passenger Hasvy duty ndustrial 1ITH E00 S8
els cofEfUCtan wih Bal T2 1 353
baarings. Tums COW, T 26 350
(21 prars-old oo e, Please] :mﬁﬂr r:';-sr-bh 1T 1220 $1284
mme. .15 aerics 1778 16200 §IB.59
Call Toll-Free 1-800-255-2511 e, . 61204 oo WORPM e v smw
{From anywhere in the U.S. or Canada) i LA Bl
Recreatives Industries, Inc. TS A0S0 89.99
60 Depot Street, Buffalo, NY 14206 4000 Watt Generator

Packs 4000 coninuous
(|} wass of powsri 8 HP

Qge‘-" STQRAGE
Use o G o

] - . m.;ﬁmm‘_ qu.nﬂrlnd Gas Engines "
i I HP. =
le * Pre-fabricated (8 - 12 steel sections) Euﬁﬁ'm’; anan
* Heavy corrugated and ribbed steel " Eaghes

* Spot welded and prime coated Gica) dur  swase

COdes » Floor- 16 gauge stesl, rib-reinforced & weided 2600 0HP  SMEH
® DOO - pre-hung, pre-fab, 346" wide .. oS
® Other d W/ TTL side walls avaflable | Sen \ -Pag 1
When < COMMERCTAL BUILDINGS _ | | | [JRSCISSSTIRCRPIaita |
p FREE INFO-VIDEO witcopee 18006456362 | | 1 tame I
Answerin - o '
- g ol : mmﬂl mm::;rnﬁm. :

Ads 1 carniy S RSBV 150 L 70,80 1218 Bumawas ok sSo370219




This is not just another idea
rsa GREAT GRATE™ idea
DON'T LET YOUR
GOOD DOLLARS
GO DOWN THE GRATE!
Sarve Monay - Save Time - Conaerve Heal
GREAT GRATE™

With your old grate and
this Greal Grate™ you'll
wonder why people
@var waited 1o have a
bed of coals.

Standard grates allaw LAY ot P

large pisces of burning wood
o fall You loss heal, you loss the coals thed leel yaur
loga, you lose ime poking logs o relundie the flama

FEATURES...

Place the Greal Grate™ on your old grate.

1. The small hobas allow only ashas 1o kall hrough

2 Asd hol coals and embers femann nesl b wood,
feadeng the logs.

3 Noheal is lost and dampars can be closad rapsdly
witsar you are Sinished with your fire

4 Made of heavy gaUge stesl. 5 year Guaramss
Indicate lengih, 127, 16" or 24°

Send check/MO. for 51955 (5 & H. included)
Visa/MC & Amax. sccepied

1-800-234-8613

GREAT GRATE™ CO.
P.O. BOX TRO3AT, SAN ANTONIO, TX TRITS

Be Your Own Boss!
* Big Money!

e Low Overhead!
e Your Own Hours!

an
The mhiﬂjﬁr'f 0] e Fure-

plus $3.00 shipping & handling
ELKINS ENTERPRISES

169 Granada Drive pema
San Luis Obispo, CA 92401

j SGREAT CHRISTAMAS GIFT
“Slanuiactured o indl.mr'.r!l.lrnllrlﬂp
'y E} “Posveriul magnetic tip
L *Fits all stanelard 14 inch
(D] hhex inenbuas

The romplste 19 piece kil neludes ]
T-derww, I 108 ingh Exidadias, 104 isch i H'Diﬂ"\
Socker Adapier, 1% high gualivy bis 15lot,
Toegee, Allen, Phellaps, Squank R
Poud Dvieed and dursble Carrymg Case

Introducing the Amazing Mew

Z-drive

. hbnﬂh-rhmrlmee

*Exceplional keque capgability
"High spesed rotation (200memi
“High quality materiaks

Tk sebvarange ol Fus bpesc ol Liss Pros. Oedy
PR LS. piw B4 [0 shippeng wed hamallang,
Carmar cier am LU0V sl 33100 cuppeeg
i Mg k| i PR TR,
MI:“#I_,FD Bon RV
e P, Wesrsees 0L, Conada VM-

Gasoline Alternatives & |
Ethanol Energy Enhancement

GRIPHC, 9, WZARO

= CLBES = 3-0 DRAWRGE = GAAPHE,

FAST... ACCURATE... PRACTICAL

w (75 & COMPASE @ TS APHOTRAACTON 1TSS A T SOUARL
# DACLES UP TO 24 DIA & ANGLES = PARALLEL ¥

ERTICAL LES

ORDER NOW...
oNY$19.95 eack

OR SAVE AND ORDER...
TWO 25% SAVINGS #1495 EACH

PLUS SHIPPIMNG AMD HAMDOLUING INSLRANCE

OME 3 5 W0 % 50

v AL [LARA

An sveryday lime saving instrumeni for the home, shop, ofice,
daghk, drawing board. or even on the job The “WIZARD"™ is a
muat Functions as aix precision hand fools in one

GREAT FOR LAYOUTS

NTEE FFTIME Wl ARy Ty

OR MAIL TODAY TO

THE WIZARD

ORDER TOLL FREE: 1-800-426-3555

883 CAPE HAZE LANE, NAPLES, FLORIDA 33842

“The Perfect Xmas Gift"

b oL
U e |
wcn b o ey

As Seen On T.U.
e ROLLING RULER

THE ULTIMATE




STOP WINDOW HEAT LOSS WITH LOW COST-EFFICIENT

ENERGY ARSENAL WINDOW INSULATING SYSTEMS

Slop Window Heat Loss Even Interlocking Fastening
I You Have Storm Windows! System
W1t Bt o e -afhectrvn Haad Wi 11 A gualsy way 1o seal ofl wn-
Il 'Wieniitre i dowa and doar
Emrgy Arsenal Mig. Syshemg stops will work wilh amy i from 1
oold @i infillestion and prevents. entessive feil fod mils thick. Comes with a
lores for less cosd than window sysiems thal cost foam seif adhesive sftached
many tiress more. By cresting an insuletesg pockel b=t = 0 bofom pontion. lestalls on
ol aif, you £2n keep your iiving and working arms trim or frame and can aso ba
lovesy ThesTrdeials do save on | painted. No special skdls or iools nesded o
'[hlr.lmm Intariocking fastaner that i .25 'F-ru:ﬁm}ﬁ-lm § B9S
UM an s
o R . . posiionsd on ihe windos frim in & mafter of| 50 Feel long/Stock #F5-102 §

1258
minutes. The 100% clear window fln = snapped | 75 Feet long/Stock #FS-1010  § 1795
., imp place between the two fasiening interiacks, | 100 Feet lonp/Stock #FS-104 § 2255
thiss Inrmang an ae-tight seal Piass nole color, white o rows
COMPLETE KITS - MOTHING ELSE TO BUY - WHITE OR BROWN Comes in lengths 26° kong

03

R
PM LibEns

e e ! e Rl ki
T3Pl kang 4 TH FL Fesionar E . imag. TS FL Fastenar ESFL lnng + THFL Fosinsar
Sheck 101N SELER Hlsak HF-200 1P Tiwt inm

2l 0P ey + 150 P Pusiweer 1.8 « T L. P i | o 1 P Py Same design #s above bl
| . : N 0911 BA108 _=ll fam Hh‘l f1 1] dbeer or bottem #id )
THIL by + P00 FL Fusimemy | THUY. boeg + P00 L, Famtessr | 7 FL luay + 290 L Funtanar i pauge. Made of PYVC for
i Nissa WP

i )

37 1 TE ."u_.

| Fuia Daar o Piirn Winiom Sion - B8 In. 1§ 1 =
Comas in white o browm, holds 1 1o & mils
i Heat Window Plastic Film e 1
Thes Fegh quality plastic fim has been developed § B85
espacsly for storm window appiications. 115 100% 85

tighiened with a household deyer.
CHODEE FROM MANY SITES AVAILABLE
5 WL W T i WCHEE WAD] Y

m-—z e
. (g § L gy L g

m | et 2 Hﬂm-_

12" wide X 110 AL kang
Block #T-101 § 495

Send For Qur

Our Economical Low Cost Tape Free Calalog
Howvercrafts. outdoor sheds, [ine h;:‘!ﬂ:ﬂlmﬂlmma iy
furmiture, tool boxes. All this and -ty e dumean ORDER TOLL FREE
smaling systern. Our Heal Window can be beal
more is within vour reach when vou Siops cokd alr inbitration - instals in minibes from VISA - MG - AMEX
order Populaor Mechanics latest cata- mm,:ﬂm;“' ;ﬁ“,wm 1-800-325-2826
log of plans. Imagine building: ingtie-icind acryfic tastening tape 6 days & week £:30 1o 530 EST.
Comers ina complete ki nothing tse o buy Minimum Charge § 15.00
—— SACHE DT R MR | [ = e —— e
= a hovercraft that flies 70 miles per WWW Arsenal - oes Pu-z
hour on land or water T W11 S10.08 Pk LU W L | P.0. Baa ITRE, brytasd, PA 10074 I
s a bookcase wall that stretches [0l 1o, Bn. Rl et Bt B . e T
from foor to ceiling THFL g« EESPL Tipa THI. ey » ETS L Tipe THPL by + E25 7L Top !
= a two-car garage with room for a L M JRfNb AN, - SR80 el L s
loft and workshop ol

EHIPFING RATES AND PRICES l-n-ln ey | eame

4 .
Hundreds of plans to choose from, Teistiwioniunies | wh | W0 | AN | B0 WE R0 3 -‘:::
many never offered before, and all pojus oejealies :: el Rl

complete with diagrams, instruc- ot S B omadd) st Mg [y el Bl T
tions and materials lists. PLEABE WO |
OUR GUARANTEE: S po el tul uiiniied, iomy T pation o hows il ol =_—
rubrn B 1 Bir i B Rt i e P
Youll find a selection of books and ““_-:.r::- . asmen = [ =
photocopies of Popular Mechanics eail*“ﬂl' nal - Dept. PM-12 L T -——l,m
articles [rom past issues included. P.0. Box 2782, Ivyland, PA 18574 | o M DU MR I _l

So, il you want to feel the pride of

buliaing something yoursels, ve- | | | BASEMENT TOILEF=——
come an expert in a new hobby or do FLUSHES UP AP | : G“ABBOLXEETSH

your own home and auto repairs,
Nao Il:griﬂ; Up Floors
I Converters — Descramblers

send for our Plans and [deas Cata- Insta oursell - Anywhere
Wi Just §3.00. Write McPharson, Inc., Depl. 16
Bt i | Remote Controls — Accessories
| Box 15133, Tampa, Florida 33684 | o Guaranteed Best Prices. s

Mail your check or money order to:

FPopular Mechanics Catalog, Box . |'n,'.T:n':.;nE:E.Tth;;mqﬂ s .
1014, Radio City Station, New York, 2 ~ " Mmdisis Sgping +
e =0 [T 25 o FHEEGNIALOC s
o ’ ] SH) Call or Write
30| CENTER o {ins. TRANS-WORLD CABLE CO.
. a Leave vocal messages lor amily, irentds, 2062 Southw 1 Cu
Poguidar Mechanies is a publication of Hearst ™ offics wiafl, eic. This paim size recorder <
Maogazines.  divtsion of The Hearst mounts on reirgeraton, deak, sic. |C. chip mooids and
Covporation, plays back messages; has bull in clock and alarm. Send
©1983 The Hearst Corporaiion checi of money onder for 525,80 (inciudes. SH) payabis o

All nightls resemosl

146-16 226th St Rosedale, NY 11413
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CLASSIFIED
DVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $8.45 per word payahle in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—$1.00 per word additional {First word set in Bold Face at no extra charge, Zip Code Free.) Centered Headlines (5 Words or Less)
in All Bold-Face Letters—$50.00. Screening—S$50.00. The next available issue to place an advertisement in America’s No. 1 Classified Section is
FEBRUARY. The closing is DECEMBER 5th. Send remittance payable and order o Popular Mechanics, Classified Deparument, 224 West 57th Street, New
York, New York 10018. Please indicate Heading under which ad is to appear. As a8 consumer service and in cooperation with our mail-order advertisers whao
use post office box addresses for their convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing
their complete names and street addresses. Advertisers using P.O. Box number must fumish complets name and street address for our records. To avoid

delay in the publication of your ad, please send samples and descriptive materials with your request if your ad does not state clearly what s being offared.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER 5§ MART
BOOKS & PUBLICATIONS

ACCOMPLISH anything in [He s easier than you think.
$6.00. Forrest Forde, B41 5'W. 23rd 51, Cape Coral, FL 33801

PUBLISH Your Bookl Join our sucoesshil aulhors. All
subjects invited. Publicity, Bdverising, beautitul books
Send for lact-filed bookiel and free manuscrip! reporl.
Cariton Press. Dopl. PMN, 11 West 32 Streei, New York
10001

EXCITING prolil potentisl home businesses. Fres, no
obligation  information. Sunbsam  Publicalions, 439
Buckskin Gourt, Dept. PM11, Winter Springs. FL 32708

HOW TO SAYE MONEY On Your Liikly Bills Easay,
practical guise shows you how. Send 25¢ stamp for informa-
tion. Resource Connection, Box 1481-C_ ETk Grove, IL 50009

MANUSCRIPTS wanied, all types. Publisher with T0-year
tradition. 1-800-505-9595

HOW TO WRITE HOW-TO BOOKLETS FOR FUN AND
PROFIT $1000 Uiimate In GHes, P.O. Box 10717-PMA,
Alaxandria, VA 22310

HOW TO MAKE MONEY AT HOME with your personal
compuler. Send §19.95 to: Money Al Home, PO, Box 108,
Powall, Dhio 43065

GET AHEAD| Housahold Budgeting Guide + Forma' §8.95,
Stratogies; FINANCING COLLEGE without Financial Aid!
BE.95] Thafico, Box 100523, Denver, CO BOZ10. Senaibie
Gits!

STOP ALL SUFFERING Perfect, fime-tested sclutions fo
all problems! For valuable, practical guide, send 57 85 (MO )
1o: Gary Tanis, PO, Box X307, Meami, FL 33133

“LOVE Golfl~ Hate your scors. Easy fo faad regort tells
BoOrg Ny Gilrmemicics |

“"HOW TO SAVE UP TO 50% OR MORE ON GASODLINE
AND CAR EXPENSES." Frea Datails. Landry Distributors, 10
Concord, Enfield, CT 06082-2107

HOME MORTOAGES. For mosi people, FHA or FHAVA
ipana s the besl choice. This bookiet shows how (0 quality
quickly - tha firsl tsme - $8.50 check 1o. Robertson's
Mortgage, Box JX280, Suite #243, Austin, TX TET64-0280.

SURVIVE THE RECESSION. 11 steps bo take nowl Fush
$5.00 lor report. SURVIVE, 902 Roborts, Clarkdale, AZ B4

VOYAGEURTCARAVAN minivan dashboard shelf plans
Fits all 19851990 Easy make, sasier to install, 50 uselul
$595 SLF, Box 545 Fairmont, MK 56001

EXCLUSIVE BOOK! How To Stant And Operate The Most
Profitable Home Businesses (n Amarica Todey. Step-By-
Step Secrets Of The Pros. CALL DR WRITE TODAY FOR
FREE INFORMATION! 1-500-890-5M2  SSg‘minube.
Business Developmen! Professionals. 10421 W, 128th
Terrace, Ovarland Park, Kansas 65213

"HOW ORDINARY PEOPLE BECOME MILLIOMAIRES"
§1895 Phosnix-Trionfare. B903 Santa Monica, #403-P,
Beverly Hills. CA 90212

LAUGH OR MONEY BACK. Sex, Les, Conmen. Fasi
Eddm's Big Deals! §7. Mad-Mart. Box 1264, Houston, TX
b1

SELL, Buy, your home yoursed! bookiets, §7.50 sach, both
$10.00. Traco. Box 9016, Rapid City, SD 577049

CONFESSIONS O An Insurance Agent! Save hundreds on

PROJECT SUPPLIES! Casting materials - minislure me-
tors - pumps - gadgats + iools Catalog 51, INVENTORS
HARDWARE, Box B45), Anaheim, CA

MSCOUNT Prica lists lor RADID SHACK, JVC, PAMNA-
SONIC. Send 52 1o0: Cameliot, P.O. Boo 1000-232. McKinnay,
Texas TEDED

POPULAR MECHAMICS “PLANS AND IDEAS™ CATALDG
—Hundreds of |deas on workshop projects, pians for shop
fools, storage houses, boats, furniture, foys — just aboul
vanything! Send §2.00 fo: POPULAR MECHAMICS, P.O.
BOX 10714, RADIO CITY STA., MEW YORK, MWLY. 10101,

HOW To Build Lowdspeakers! Everything you need to
know in thess informative videos. Vol#1: Basic Speaker
Building. Vol#2- Advanced Speaker Building. 529,95 each
Both: $4985 Call 1-800-255-5853. Tha Frankln Vides
Group, VESA, MC, CO.D. accepled.

MEW Catalog of unusual items 81, Rafundable Spaciatty
Notions, P.O. Box BOT, Depd. HC28, Dickinson, ND 58601

auto pramums, Send $4.50 - Insurance Aeport, P.O. Bax
1M, Clebume. Texas TEHE3

EBCAPE FROM FINANCIAL DESASTER. Proven mathad in
ry bececklivl rervnals The wary. Sond $5.00 to: Jarmas Summar,
P, Biow 122 Scoich Plains, NJ 07078

“SHARPENERS REPOAT" Moninly Hewslatier. Valuable
Tips—Sources—BuySall Usad Equipment. Frea Brochums.
Skog Company, Dept. PM12. P.O. Box 22558, Minnsapolis,
MM 55422

ADVEATISING rals, dala guide to classifieds; 46 state
nistwiorics; 33 million circulaton; 4,000 daily, weakly newsps-
pers. Subscriplion updabes twice @ year, $39.95. Classified
Matworks LUSA, 2001 W. Cemalback, Suite 150 Phoanix, AZ
5015

superconductons, §8.
plus 52 SAH XAPCQusnum, Elmtm:l Hantwood, M| 48518

POPULAR MECHANICS HOME HOW-TO This book s for
¥YOU if you are considering tackling any ol those do-it-
yoursell progects: hanging wallpaper, mounting new light-
ing, fating Aoorboards or even major remodeling. Chver 3,000
filustrations and photographs. 512 pages and only 329.55
Order #B8-1935, You won'| o sorry, Popular Mechanics, Box
1014, Radio City Sta.. Mew York, NY 10701

MANTLTHEFT AUTO CLUB. 583551 8500 shipping: R
Zack, #G-14539 Frier, Van Nuys, CA 31411-2311

RESTAURANT TIPPING POWER| Leave sitractive Tipoard
- chack ol complaints: jusiiy lip culting Posaitive meassges
on reverse. 50 wallel-aize <+ Free TipGuide $4.95 (5295
sdditional 50) + $1.50 SH each 50. TIPCARD, 400 Soulh
Bevarty Drive, #214-M5, Beaverly Hills. California 90212,

COMVERT small LP 3 chatn saw inlo 8 powerful weed-
aaler. Aemove bar, sdd sttachmenl Ssnd maks, modal,
$69.85, §5.00 5 o: Antachments, P.0. Box 1318, Marion,
Ohlo 43302 Ohio add 5.5% tax, SPECULS 400" siring
§30.00, Hodge immer attschment $25.95. Send bar legth

IMPROVE your lide with maditation lapes. 'Your thoughls
craate your lite”; Spiritual Massage §12.00 sach. Love
Productions, Box 2932, Greenville, N.C. 27836

ACCUSHARP, World's Fasiest knile sharpenar. Free infor-
miation, Dealer list. Accusharp, P.O, Box 1304, Friendswood,
Taxas TT546

HOUSEHOLD DICTIOMARY. 400 Page Gitt For Evory
Homacownar, Amaost 4,000 MONEY BAVING TIPS, Carpating.
Wallpapering, Refinishing Furniture. Fully Niustrated, 57 85
Continentsl House, 38223 La Loma, Palmdale, CA 93551

GLANT 150+ PAGE GIFT CATALOG, Sand £3.00 (refund-
abie). Catalog, TEO3 Firestone, Suite C-5, Downey, CA 80241
LETTER from Santa §2.00. Computers. Hardware. Prices

§200. Mackanos Research, 3177 Lafta. Suite 14D,
Rochester, NY 14612-3052

BE FUNNY! Criginall Stickar #1 $5.00 LSASE: A Zack,
#5-14830 Friar. Van Nuys, CA §1411.2311

IF EMNGINES ARE YOUR HOBBY, LIVE STEAM IS YOUR
MAGATIME Live Steam has everything you want to know
aboul sisam engines and working scale models—trains,
boats, ireciors, sialonary. $29 & year chack of changs cand
Live Steam, Dept. C18, Box 629, Traverse City. MI 45685, Or
call BO0-447-TI6T

HOW INTELLIGENT ARE YOU Mational Sell Scaoring Test
Aeveals 0. Limiled Ofter. Free Reporl Bannistar House, B2
Bennatl Place, Sislen isiand, NY 10312

Financial Problems. Valuable Manual Tefls How
B495 J Rabon, T30 Godirey, Fayetteville, N.C. 28303

POPULAR MECHANICS

&

WHATEVER you'ra looking for | can find. Free brochure.
Design Ressanch, Depl. P, POB 1503, Bangor, ME 04401

PERSONALITED GIFTS for homa or office. young of old
Frea caislog Stonshouss, 34524 Garber Deive
Tallahasses, FL 32300

m bron
H’%’H ﬂmmmm
. tﬂiﬁ
WHITE GOOSE DOWHN COMFPORTERS from $88.95. Super
Savings, Fres Calalog 1-800-888-1857.
FIBERGLASS SUPPLIES—Everything you nead 1o build
of repair boats, cans, sircrsfl, AV's. Wholesale Prices. FREE

Catalog. LBd Distributors, 8T3A Morth Rd., Groton, CT
DE3M0. 1-800-231-6537 (U.5.}; 1-B00-648-8058 (CT).

“MLIP-KLAP" universal gift for students, teachers, type-
wrilers, compuler-users. One divice with many FUMC-
TIONS: bookstand, copyholder, clipboard, drattpresarnter
Send chick BostapCo, PO Bax DATE, Sun Valley, CA
91353, Prices: sampls $8.85 1 or more dox. 55 85ea.

UNIGUE HANDCRAFTED QTS CREATED FROM RECY-
CLED ALUMINUM CANS. Bi-Puines, Goif Gaddies, Helioop-
fers, Clipper Ships, more! Fres catalog 1-600-B26-3264.
wmmmammwmn

(Continued on naxt page]




HRETMAS GFT SHOPPING
{Cantinusd from preceding page)

TURBO MIMI WAC, plugs Inlo cigaretia lighter. Light-
weight, powerful, messures 123" long. Use bn car, boat of
camper, 8 cord. $12.95 Slonehouse, 3452-A Garber Drive,
Taltshassss, FL 32303

NEW! NO SPILL OIL SPOUT. 54990 §1.00 shipping: R
Zack, #9-145638 Friar, Van Nuys. CA 914112311

EYEGLASE STAMD Fleacelined, heeps glasses sale and
handy when not using, spacily initiais. Order now $3.00. LNG
Enterprises. 5224 Ridge Avenue, Philadelphia. PA 19128

BOAT REPAIR YIDED - Fiberglass instructions for now-
ices. $26.95 Postpaid Check, MO. MLL Box 835, Wilton, NH
00066

14 KARAT SOLID GOLD Necklace 30 Inch. Money Back
Guarantes §18.85 + £3.50 Shipping. J M A, 18367 1. 260h Terr
M., Jupdler, Flords 33478

FREE] Fromatonal -game of logic o inroduce
oursalves Inciude §3.00shvh. STE. inc. Game Division, P.O.
Bax 1508, LaFolkts, TH

DEFIAMNCE - The Sate, Legal. And EHwective Altermative For
Tear Gas And Mace. Satistaction Guaranissd. §8.105 Post-
paid. imparial, Morganton, MG 2R85.1748

ELECTRIC AND 100 MPG HYBRID CAR information frod,
on Catalog, Plans. Kis. SASE. Bohan Enginesrng, 23392
Connecticut 5a, Hayward. CA BaSas

AUTOMATIC Conirol CHANGES FUEL PRESSURE As
You Drve Much Betier Mileage. Easy Insiallation. Cagle:
BO0-327-7501.

mmmmmcw1mtrum
Wans, Boats, Compulers: Seirures: Box 4309-AT, West
Corina, CA 8170

FROZEM WINDSHIELDS Elecinc Windshield Scrapar
plugs inlo ciganetie lightar. §18.55 1B Sarvices, PO Box
14866, Omaha, NE 68124

CARBURETOR ENHANCER. Can double mileage. retains
Tull powes. Free Details, Cark-Tech. 1-800-867-11582. 1-(604)-
4E3-5187.

FECT QIFT. Up 1o 5% mmunl off retail. Manudactures’s
Warraniies Apply, Call 1-800-628-0817

ALTERMATORGenerslor  Febullding Book. Price
Hadelund Engineadng, 7505 Barkeniine, Las Vegas, NV
Banze

CORVYAIR PARTS - over BODD CORVAIR parts in 400 page
Hlustraled calaiog §4.00. Clark's CORVAIR Pars, Inc. AL 2.
Srhelurna Falts, MA 01370, 4136250776

GABOLINE Hoatage? CHG TOe/Gallon. Domestic supply
Dual lued convarsion aasy, practical. Complets instructons:
CHG RAesearch Cenler, Box 104M, N. Georgetown, Ohic
AURES

BRUSH that cleans windows betwesn truck cab and
canopy §7.95. Proco, P.0. Box G632T, Seattle, YWash. B3166

SLICK 50, WE WILL BEAT ANY PRICE! 1-800-525-0824,
PROGRESSIVE ENERGY CORPORATION, 1410 GRAND
AVE., SUITE A, SAN MARCOS, CA 82069, FREE CATALOG.

MAKE YOUR OWN FUEL SOURCE. Compleie plans for
athanol still, producton, and fuel usage in vehicke §12 95 10
Energy Corporation, P.0. Box 8098, Fi. Colling, CD BO526

YOLKSWAGEN Parts, Restorations. Custamizing, Suppli-
ers Directory §2. Bugs, Box 338, Greenshoro, MD 21639

MNEW, HOW & FOREVER - Waxless Bulano Candles &
Maiching Candlesticis in ¥8 Colors. Gifi Boxed. Fres Cats-
log. P.O. Box 102, Duarte, CA 51009

HAMDYMEM, CRAFTSMEMN, CONTRACTORS Donl i
yous cords in knots! Award winning product kesps your
eleciric cords from pulling apart while you work Guaran-
ieec! Send §3 ATW, Box BO4E245, Mewpori Baach, CA
92660

VIDEQ Build Your Own Siorage Building, Slep By Step
Instructions $10.85 plus 5300 sh. AJD, P.O. Box 415
Haathsville, Virginia 22473

PRACTICAL GIFTS - 11 pece precision scrawdniver se
({for calculators, walches, eyeglasses, sic | OR Cordiess
engraver (protectsdantify valuables). SPECIFY. §5 98 each,
SM §1 50 each: Consurmar World, P .0, Box 667, Hasnesport,
WL, Dalas

GUARDIAN Angel Pin, for svaryone who needs 8 Guardian
Angel! $3.00! ASP, 3812 E Lombard, Baltimore, MD 21224

FLASHING DESKTOP NOVELTY - Flashes o7 yoars using

WlmmPMHMMWHH
guamnieed  plarns,  pams  lisl  elo Susses
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GIFTS Frosm The Haar Over 200 Inexpensive Gift ideas For

All Ages. Bend long SASE $4.00. Shelba Shoultz, P.O. Box

167, Princaton, IN 47670

INSTANT hand & pockel warmes, only 5309 o pair
Wawman Enterprizes, P.0. Box 6153, Alexandrin. Virginia
22306

STOP wasting money on aapansive loya. Childiens' fawar-
fe gitts are inespensive, of free! For list of ity fun idaas,
sand $3.00 to: KLinlo, Box B76-0. West Jordan, UT B4084.

ALUTOMOBILES
SLICK 50 FOR LEAST/BEAT ANYONE. 1-800-537-7002
DEALERS WANTED. BAJ Speciaities. Bax 7783, San Jase,

CA 55150,

$225 DALY “CHROME PLATING™ Aulo Pars, Maoboroy-
chan, nexpansive, aasy. (Free) information: Chrome Finish,
Box Z285, Waldord, Maryiand 20604

QM DIL TREATMENT Box TE01-PMS, Tampa, FL ZIETA
$20.95 PPD. 1-B00-233-4005.

VEHICLES Al 25% Of Market Value. Get Your Catslag To
Find The Auction Mear Youl Send 34895 to: Matiomwide
Auction Co., P.O. Box 276071, Sacramento, CA 95827

GOYERMMENT SEITED Vehicles fram $100. Fards. Mer-
cedes. Corvetles. Chevys. Surplus. Your srea (1) B05-687-
B000 Ext. 5-20024,

INCREASED gas milsage, PROVEN. Assambly and pars
guide, $5.00 Atomizer, 2063 Catslina, Alviers, Arirona B6442

VAPOR Carburstor Triplea MPG, Fres Information HAA,
A2 PV, Bowling Grean, MO 53334

PRACTICAL FUEL SAVING for Carburetors and Fual
Injection. Free Details. Eagle Resaarch, 1-800-863-4758, 1-
BO4-426-T229

GASOLINE Shorape—Fiip a switch, your on propane.
Ptans $12.000 Curtss, Box 4, Cushing. ME (4583

ELECTRIC CAR BUILDERS GUIDE. Gusthe Bk
Explaina AlL Oniy $1295 Jelf Stwefanini, P.O. Box TO0S62,
San Josa, CA G651 700562

HEADLIGHT REMIMDER Warns you with loud alarm, Easy
o inatall 3495 Babco, P.O. Box 328, Ronkonkome, Mew
York 11778

GOVERNMENT SURPLUS Jeops $50.00. Typewritar $4.00,
Boats, Gure, Cars. Learn How, Whens. $£3.00. Continental
Houss, 38223 Ls Loma, Palmdale, CA 53551

GASAHOL STILL-SAVE MONEY complete easy plsns and
ingtructions $15. Greg McMahon, 6 East Monroe, Linwood,
b 08221

GASOLINE Increass MPG 20°% e undes 100 Carburetar
of Fusl Injection srscerely eaxy. inlo peck 2. Physics Corp.
LSA, B0 Box 1624, Arington Hiz IL 60005

4%+ FUEL BAVINGS
PREVENTING WEARPOLLUTION! Gain power! FREE
REPORT: Box 407-8, Trail, B.C. VIR 4LT

FIFTEEN smar techivigues 1o gel mone miles per gallon
$9.00. VAJ Starks Enterprisa, P.O. Box 384, Clearfiesd, Ltah
B4015

WHOLE auto anti thaft system. Plans & Kit §59.85 ppd. FiX,
P.O. Box 4211, Logan, Utah B4X21

INCREASE winier gas miboage wilth gas warmer. Plans
$5.00. David Almgran, 14800 Evergreen 51, Andover, MN
55304

FUEL made al home Plans and directions §19.85. Box
141, Hyrum, UT B4310.

USE ULTRA-CLEAN BURMNING ECONOMICAL HIGH DC-
TAMNE NATURAL GAS FROM YOUR OWN HOME SUPPLY
TO FUEL YOUR VEHICLE! Avoid those regular trips to the
senvice stabion and higher gasoline prices. Send §15 lor
complate auto and homa conversion plans fo; Dale
Engineering, Box 4799, Davis, Calilornia 95617

SECAET Pogue 200 M.P.0O. carburstor drawingsaidataits
£31.50. Adirondack Supply, RD Z Box 718, Gloversvilla, NY
12078

DEACE - Windshields Elecirhaally - information - Send
£5.00, SASE Salevus, PO Box 3481, Peabody, MA 01961

FOR THE DOYT-YOURSELF MECHAMIC. 10 practical
elfectiva, | sulo fips. Sand §2.00 SASE to: R
Trigita, P.O. Box 1410, Levitiown, PA 19058-9598

SAVE GASOUNETHESEL| Magnetic fusl boosier in-
creases mileage. Reduces emissions. Information: Vip
Enterprises. Box S41838, Atlanta, Geongia 30341

CAR OWNERS! Stop theft, vandalism, Industry tips $5.00.
Autosscurity, 295 Cambridge #156. Boston, MA 02114

ELECTRIC OR GAS 3WHEELER. Complate plans $38 95
plus §4.00 shipping and handling. Brochume and specifica-
tions §5.00. Doran Motor Company, 3425 Ridgocrest Drive,
Depariment LA, Renc, Nevada B3512-1443

CLASSIC CARS (5] 2'% expertly crafted, handpainted.
§12 55, Lameni Associabes, Box 17B, New Porl Richey, FL
34856

DIl CLEAMNIMG FORMULA, source. $5.00. RLM. Grace, 167
N. Uppar 51., Lexingion, KY 40507

BEAT FUEL COSTS, MAKE YOUR OWMN ETHANOL, Pon-
nies Per Giaflon. Details. Kaflon, 1785 Pusnte #13C, Baldwin
Park. CA 81706

OAS TREATMENT; increase milsaps, reduce emissions,
pusrantesd. $16.95 posipaid. BAD, Box 247, Morton, Pa
189070

FIGHT RUST! Learn simple, cheap prevantion
few pro’s know. Works on ANY wahiche. qumm
Instructions §7.00. BAF, inc., Box 5T83, Rochester, MM
55603

HEW DISCOVERY for carburstors can DOUBLE mileagi
WITHOUT powes loss. EASILY and INEXPENSIVELY. To
leam how, call 1 (900§ 321-4100, ext. 23, onky B2iminute

PROFESSIONAL Autobody Secrets VHS $19.95 Book
§7.85. Bills Body Shop, Box 5426, Glendale His., IL 60139

HEADLIGHT REMIMDER avoids battery drain! Easy Instat-
lation, §1595%—JAKH, 242 Beechwood, Fort Mitchell,
Kenfucky 41017

WINDSHIELD ROCK CHIP REPAIR MIT £14.85 Mister
Aulo Giass, 13206 Chimney Swesp, Houston, TX 77041

SLICK 50 at a discount Dealars wanied, 1-800-T4T-87 13 or
1-800-383-3075. indepandont Distributor.

104T-1972 Ghewrolet treck parts. Call to order catalog.
Golden Siale Plekup Parts B00-235-5T17

ALCOHOL STILL. Produce your own gasoling supple-
mant Plans §15. James Design, Box 4980, Flint, M| 48502

2 SPEED Electric Bike Plans $12.00 Smiths. 658 W.
Wilkow, Enid, Okia 73701

TRUCKS, PARTS & SUPPLIEES

TRUCK paris-Mew or used iransmissson and rear and
parts-nearty all ratios. Jeeps ihrough big diesels. We satisty,
Gelger Truck "Farts, Box 384, 'Watseka, L 80970
BOO-47-Gaiger,

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

MOPED Repair Instructional inlosmation shows how.
$10.00. Barry Brooks. 705 Sawmill Road. Raleigh, N.C.
2TH15-2B48

GO KARTS, Minibiles, ATV . Kita, Parts, Engines. L ovwest
Prices. Larges! Selection, 80 Page Calalog $3.00
Asfundable. Kart World, Dept. C, 1488 Manlor Ave,
Painesville, Ohio 44077

FATHER SON PROJECT, GO-MARTS, KITS, COMPLETE,
$3.00 INFO. OS5, RD#8 BOX 258, KITTANMING, PA 16201

AVIATION, HANG GLIDING

AIRBOATE Howercral Supplies. Complated Modals,
Plans, Kits, Propeflers. Engines. Catalog $3.00. Sportscrafl.
Box 640044, Meskar, OK 74855

HOMEBUILT ROTORCRAFT Magarine plus Gyroplana,
Halicopbar, Pulsajl plana & manuals. Catalog A sample
magazrine - $500. AF, 5555 Funi SE, Suite 281-PM,
Albuquengue, NM 87108

BUILD piston powered rockel belt. infa $10.00. Tecknica,
Box O73, Kalknska, M 49646

STEALTH fighter. 5 color photes 52 SASE. 317 View Drive,
Las Viegas, WV 89107

DESIGN-Build Adrplanes, Hang Glders. Simplified publi-
calkons brochure §1.00. McCoy Alrcrafl, Suite 243, Box J.
Manhatian Beach, CA B0266

SPACE £ ASTRONALITS

BOOMERANG DISCOVERY . .. HFTECH SPORAT, Incredi-
ble Fetumal Amaring Fun FREE!
BoomerangMan, 1806-1 N. 3rd, Monroa, LA 712014232
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HOVERCRAFT

DEALERSHIP information 511, Kits, VW plans 352
Neeric, Tere-Haule, indiana, ATA07. (B12] 234-11X)

HOVERCRAFT plans, 3 1o 180hp. Information. 35 (refund-
abls). Sewvtec, Box 846, Monroe, WA 98272

SCAT HovercraRl and Pars. Calalog 2. GPL, 2859
Cormorant, Dilray Beach, FL 3441068

CH'E, LADIO & HAM EQLEPMENT

POLICE-FIRE SCAKNERS. CB's. MARINE ZWAY. ANTEM-
NAS. HPR, BOX 15224PW, DENVER, CO 80213

DIRECTORIES: Secrsd Scanner Freguencies! Fedaral
Aﬂam?zﬁ s, et Big Catalog. CAB, Box 565-PM, Commack. MY
19725,

CB MODIFICATIONS! Frequencies, dliders, FM, amplifiers,
books, kits, repairs, high-pariormancs accassares, Calalog
52 CBC, Box 315000, Phoenix, AZ B5046

WHOLESALE Scannars, CB &, 2way, accessories catalog.
BCAMNERWORLD, 10PM Mew Scotland, Albany, N.Y. 12208

C.B. POWER MANUAL 158 radios covered very sasy
modificalions. includes devices brochure. $1485 TXP
Systerns, Box 897, Wautoma, Wi 54582

CB'S, Scanners, Stweos. Catalog 52 Starcomm, P.O. Box
130, Cortara, AZ B5652

SECRET CB manuals, modifications, accessories. Cala-
Iog §2 Selman Enterprises, POB B189, Corpus Cheighi, TX
TH4EB-B1B4. (512) 853-2935.

BUGGED? WIRETAPPED? Find out fast! Countesmea-
sures equipment catalog $1. Capri Electronkcs, Box 589°,
Bayfield, CO 81122

ROCM SURVEILLANCE TELEPHOME 5175.00. Phone Tap
Catalog $3.00. Listen Electronics, 603 Elgin, Muskoges, 0N
74401 - 1-800-633-TAPS

LOMNG PLAY TAPE RECORDERS, 12 hours per cassatle.
Frea Brochure. Productive Products, Box 830024, Norcross,

Georgia, 300893

BUILD “Bug” detector, light-wave communscalor, sound
synthasizer. and much More. Complete plans. §5.95. Creek
Enterprises, P.O. Box 341, Livermone, CA 84550

MIMIATURE FM Transmitters! Tracking Transmitiers!
Voioe Disguisars! Phona Devices! Detectors! Kils or Assam-
biad! Catalog 52.00: MANDH Elacironacs, Box 25847, Dept
2BM. Tempe, AZ 85285-5647.

VIDEQCIPHER Technical Manuals Including Softwane.
Calalog - 32.00. TELECODE, P.O. Box 6426-PM. Yuma, AZ
B5366-0426

SATELLITE ENTEATAIMMENT CEMTER hss the best
prices and sarvice. Mosi major brands. Salellite systems,
celbular phores. Tax machines, car audio, 1-800-X33-8568.

HOME SATELLITE BYSTEMS do d yoursedl and sive,
Complate sysiems updates and pars ingtructions tailored
fear i aFea. [HO0Y 238-1128 e catalog, |

SATELLITE HANDBOOK. Instaliation and repakr. Covers i
2! GUARANTEED! For more datails 1-800-852-8676.

VIDEQCIPHER: Build Your Own Low Cost Videocipher 1l
Operates Without Subscription. Kit includes Simpla ingtruc-
liznes, Parts Lis{ & Circult Board Dndy $55.00 (UIS) Chequa,
E—W: CA. Comesu. Box 1327, Halktax, NS, Canada

S5H4

TV. VIDEOS & VIDEO EQUIPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE TV DESCRAMBLERS, converiers, fillers, and
maore. FREE 14 page catalog. TW Cable, 12062 5W. 117
Court, Swite 126, Miami, FL 33186, B00-442-5333

DESCAAMBLERS: OAM M5B, $38.95. Also JERROLD,
ZENITH, SCIENTIFIC ATLANTA, #ic. Guaranised Cable
Plus, 14417 Chase #481-F, Panarama City, GA 91402 1-800-
BI2-9055

EASY GLMDE to home video installations. Simple instrec-
tions and diagrams. Send $6.95 to: Light Commumications,
Box 37563, Samsota. FL JMITE

DESCRAAMBLERS. Complets cable descrambler kit $38
Complete satellita descrambiler kit $45. Special: Gombo
Jerrold 400 and SE3 $165 Many more. Free Catalog. MUMP
Industry, Box 811, Bronx, NY 1044810208

CABLE TV BOXES MEW EQUIPMENT 1 yoar warnly,
Linde-Fper peica. Frée Brochue, ACE Products. PO Box 582,
Sgcp, ME (0072 1-800-224-0728

LIN, SCIENTIFIC ATLANTA, OAK M358 ONLY $60. FREE
CATALOGY GCM, 1032 IRVING 5T. #1080, SAN FRANCISCO,
CA 84122, ORDER NOW! VISAMCCOD BO0-337-8544.

$221.70 daily wsing your VCA. Frea Detalls. MECC. Box
A045-A, Skoloe, 1L B)OTE

CALLER ID displays phone number of person calling you
afier first fing - stores phone numbers of 14 recent calls,
§88 85 ppd. EDE. P.O. Box 337, BuMada, WY 14226, (718) 681
3TE.

Fl. TRANSMITTER, 1" = T4 Highly Sansitive! Range one
milg. Compbate kit 52495 + 52.00 5.8H. Tempéa Design. 1238
E. Susan Ln., Tempe, AZ 85261

TINY 2 WATT TELEVISION TRANSMITTER! 2 Mile Range!
Under $1001 Complete Plans, $12.85- Satistaction Guaran.
leed. Supercircuils, 1403-D Bayview, Hermosa Beach, CA
BOE54. (3] AT2-D66

VIRGINIA 5T. #160-304, RENO, NV 89502, CALL TODWY]
VISAMCCOD B00-552-6504,

CABLE TV CONVERTERS. Jesrold, Oak, Sciantific, AHan-
tic, Zendih and Many Cthers. “New'' MTS Sterea Add-On . _.
Mute and Voleme |deal for 400 & 450 Cwners] Visa, MG +
Amen. 1-800-828-T623. BAE Inc. 4030 Basu-0-Rus Drive,
Eagan, MN 55122

CABLE TV EQOLAPMENT

BOATS, OUTBOARDS. TRAILLERS, &
KITS

BOAT KITS - PLANS - PATTERMNS - mnmumr

iﬂ-lrmlllﬂm} Inchudes Supplies Catalog, (Epoxies - Fiber-
glass - Fiotation Foam - ISSCOVER no dryrot apoxy buliding
method) - BOOK “Amatewr Boatbudding”, $6.00 -
CLARKCRAFT, 16-F Aqualang, Tonewanda, NY 14150

EVINRUDES - NEW 1988 Bargains - Top Brands . .. sl
sizes ... 5200 handiing ... Scott McCufloch parts ...
Electra Maring, 610 Misrick Acad, Lynbrook. Mew York
11563

BOAT PLANS - PATTERNS - KITS - Hundreds of Proven
designg - 7755 - Hydroplanes - Canoes - Kayaks - Rowboats -
Duckbaats - Dories - Bassboats - Sallboals - Houseboals -
Sportishars - Quickssmple Stilchengive. Tremendous sav-
Inga! 168-page DESIGN BOOK - $4.00 ARMAIL. inchsdes
Free “Boatbullding Supplees” catalog Book: 312 page
BOATBUILDING WITH PLYWODD, NEW 3rd Edition Only
$2895 GLEN-L, 9152 Rosecrans. Box 1BIMPMIM,
Baliflowwar, CA 20706,

ENGINE REPAIR VIDEDQS - Evinruce, Mercruisar, Mariner,
Etc. Dwtails: Mastor Maring Service. P.O. Box 1801 {pm),
Toms River, b OBT54

ATHLETIC EQLEPMENT AND BODY
BURLDING COURSES

BOGER, More Powerful Muscles - faster!! Free Bookiel!
Universal, Box B684A, Datrod, Michigan 48240

BATTERES, ALTERNATORS

BATTERIES-BY-MAIL Watch Lithium Rechargeable. Box
10, Orangaburg, NY 108620070, BO0-431-1332.

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
antesd. Catalog $1.00 (Refundable). Camelol, Dept. 44, Box
B85, Bristol. Wisconsin 53104

BANDSAW weiding atiachment wses arcwelder. Info 52
WeildDone Enterprisas, RD #3 Box 225, Trumanaburg., Mew
York 14886

MR tools, COMPreEssars, ACCRSOries, sockel sots, sand
blaslars, spray guna. Catalog §1.00 relundabie. Partea, PO,
Box 2431_ Kinghord, MI 49602

WOOD & Metalworking Machinery, Toots, Supplies. Cata
g §1.00. Blue Fidge, Bos 536V, Hurricane, WY 25526,
[304) SE2-3538.

STEEL, Aluminum, Brass—Sheet, Bar, Shop Supplies,
Plans. Write: CEl, RR1, Box 163, Cameron, IL 51423

& METAL Cutbng Lathe $118.25. Talg. 15048 Procior,
Industry, CA 91746

BURLD your own Macintosh and save S50F. Mew book
shows how. Fres info, CATMAC =. Bow 88704, Portiand, OR
gra88.

LAPTOP COMPUTER CABLES. Bulld your own system of
cibles waighing anly B ounces| Froe softeane! 515 disketie;
$5495 kit. $104.95 assembled. MYK Enterpriges, 2008
Franciscan, 106, Alameda, CA D450

COMPUTER DESK/HUTCH Plans for HomaTifea, $6.00.
DES, 5788 Macedonla Road, Cookewille, TH 38501

SAVE time'money. Comprebensive PC buying guide
Guarantesd! §14.85. BeageWars, Inc., 15208 Emaly Ct.,
Browbe, MD 20716-3200

3500 SELECTIONSI! Details, Catalog $3.00, Refundable.
Dorothy, Box 64, Keslar, CA S3530-0064
SATELLITE - TV

FREE Catalog - Lowest prices world wide, SKYVISION,
2017 Codlegewiy, Fergus Falls, MN 36537, (8000334-B455,

FREE DETAILS] INSTALL IT YOURSELF! Complete sys-
b, upgrades, Orbitek Satelite Communications, Box 264.
M12, Bohamia, New York 11716-0204. (516} 589-1292.

1a POPULAR MECHANICS

CABLE TV DESCRAMBLERS. AN major brands. WE SPE-
CIALITE IN DEALER PRICING. Toll free 1-800-327-3407, K0
Video, P.O. Box 20538, Minnoapoks, MM 55424

DESCRAMBLERS, converiers, LOWEST PRICES. CNC
Concepis Inc, P.O. Box 34503, Minnaapoiis, MM 65434
1-B00-535-1843.

TOCOM ViP Tes: chig. Fully activates unit. $50.00 call (213)
BET-0081.

CABLE CONVEATERS ALL MAJOR BRANDS info +
Ordars 1-800-T82-0552. Freeway Inc. smop, P.O. 5038
Burnsville, MM 5537

CABLE TV SECRETS - thir cullaw pubbication the cable
companies tried to ban. HBO, Movie Channel, Showdime,
Descramblers, Corveriers, elc. Supphers lis! included
$49.65. Cabse Facts. Box 711-PM, Pataskala, Ohio 43062

CAMPERS & TRALERS—KITS, PLANS

BUILD YOUR OWN - Travel Traker - Fifih Whealar -
Motarbama - Camper - Pickup Cover - Plans - Patbernis - Wits -
Catalog $1. Glen-L. 9152 Rosecrans, Box 1804V,
BalMlowar, CA 90708,

172 TRAILER PLANS Molorcyche, Liility, Car, Guﬂuw-
then - Strong, Streamlined, esssly built
Catalog $4.00. (Refundabile). Tag-Along, Box 15107, Sllum.
OR 87308

LATHES-INDUSTRIAL'HOBBY FROM 534500, METALS,
SUPPLIES, LARGE CATALOG 5200 CAMPBELL TDOLS
35TH YEAR, 2100-D SELMA RD., SPRINGFIELD, OHIO
45505, 1-513-322-8582

PROFESSIOMAL SANDING BLOCHK. Easy, [ndapariaabial
Pians, §3 SASE. P.O. Bow 297-5, Everano, CA 95433

SMALL FOUNDRY Furnaces, Supplies. Free bforature
Pyramid Products, 3738 South Tth Avenus. Phoenix, Arizgna
BS041

EPOXY ADHESIVE, Industrial quality. Factory direct, P
quest froe Eerature, quantity pricing. §15.00 one pound kit,
$4.50 3EH. POLYTEC Indusiriss, P.O. Box 327, Greanille,
Al

EASY-TO-FOLLOW PLANS FOR WOOD COOK STOVE.
Remarkabile stowe cooks, bakes & totaily heats your home &
water, SUPER EFFICIENT! Step-by-stop instructions §14.95
M, Johennessohn, Foute 1, Langby, MN 56651,

FREE ENERGY! Fuekless Molors and Generators. HEA,
REF, Bowling Green, MO 63334

WOODSTOVE PLANS, haats 1000+ 5q. fi. inexponsive fo
build, no welding necessary. Plans §5.00, to: Fasco, 5601
Hickory Lane, Platiewoods, Mo, 84151

(Continued on ne page)




ENERGY SAVING
m
MAKE GAS - Gas that wil run your car, I1's easy! Plans.

nlormation 55.00 Future Products, 1823 Division Hwy.,
Marvan, PA 17555

ELECTRIC Cars, Solar Heaters, Wind Generabors, Plans
§15, Catnlog 5. Sparky. Box 227, East Prospect, PA 17317

CHALET DOLLHOUSE PLAN with furniture patierms
$5.50, 5 aasy woodworking projects $5.50 both §8.00. Wayne
Gardner, 101 Cambridge Circle, Gallney, 5.C. 23340

BASOLINE crisis fight back! Fill your tank with sthanol,
Bulld your own still. Plans $12.85. DES Enerprises, Suite
115, 5738 Soulh Redwood RAoad, Salt Lake City, Utah B4123

ALUMNUM CANS ARE MOMEY-Smash em Flat, Busld Our
‘Wooden Model CAN SMASHER. Pays For [t's Self. Saves
Bags, Space, Trips To Sell, Easy To Follow Plans Buill With
2ud's, Send Check of Money Order §12.85 To: Smasher, P.O.
Box 378, Qusen City, Tex. TE572-0378

DECREASE haating coaf up 1o 6%, our system evolved in
tha 73 oil embargo. Plans 52405 Quality Electronics. 3128
Lakn Washingion Rd. Suit 148, Malbourn, FL 32934

USE GAS WATER HEATER o HEAT sadition or cabin
{clean and efficient) Instructions and Deagrams §11.85
Baseboards, P.O. Box 835, Oswego, IL 60543

“UMDERSTANDING YOUR ELECTRIC WATER HEATER"
can really save you money! Pays for itsedl first month or
manoy back. Test repair, “tune up.” Send $4.00 plus §1.00
PAH to: APAE, P.D. Ban 1405, Aockland, ME 04841,

SAVYE Healing'Cooling Your Homa, SASE to: Scon, PO
Box 251877, Orange, FL 32129

CUT GAS COSTS guide has Proven Economical Plans
and Information §14.55. Russell Enginearing. 31 Sth Ava.,
Adwater, T 35301

REPLACE Tha Powar Companry. Plans for windmilis, solar
panais #ic Evarything needed. Sand 55 plus $2 handling
Dudley Enterprizes. P.0O. Box 843, Loris. 5C 29569

FREE INFORMATION SAVE THOUSANDS ON ENERGY
COSTE. Martla Lid.. P.O. Box 65132, Balfmore, MD 21238

SAVE 20%+ ON HEAT! Simple INEXPENSIVE {Fres7),
Sale Invention. FULL PLAME 700, ABC. Bax 450
Marmrnack, NH D3054-0460

KACHELOFEN - Altomative heating system, a fraction of
ail. Centuries ald. Sand $3.00 ples SASE for information: 0,
Dehnert, P.D. Box 388 Miflon, NY 12547

CONSERVE 707 on Enengy. Lower Gas'Eleciric bills. &9
ways 1o Impeove Your Homa. $4.50 plus B0e PH. Granilio
Injerprises EGL Box 13294, Tucson, Arona BSTI2-3264

HOW 10 save on homo snorgy costs. Sond $4.85 o
Richard Furness, 6301 M. Clearview, Tampa, Flofida 33614

FUEL Mileage evaluation on all 1891 vehicles. Send §4 00
o Kesbey's Professional Services, 612 Ewreka S5t
Waatheriord, TX TE0BE

SOLAR & ALTERNATE ENERGY

GAS TOO HIGHT MANUAL WITH PLANS EXPLAINS HOW
TO MAKE ALCOHOL FUEL $0.95 + 52 PAH. GRAIN FUELS,
4BTE PENNY LANE OKLAHOMA CITY, 0K TH27

SOLAR ELECTRIC SYSTEMS! Panels, Equipment, Books
Frea ! SUN POWER - TEXAS, POB 2788, Freapor,
Taxas 77541, (408) F13-8350

PAODDUCE FUEL - plans lor gicohol siill Also SOLAR
water haater plans. 51000 sach/'$15.00 both. Buriech, Inc.,
Box 4535, Troy, M| 43099,

SOLAR coflectors, HydroponicGreenhouse control. Send
stwmp, 10900-PM Hayvenhurst, Granada Hills, CA §1344

THE HOMEBULT DYNAMO (1887) Complete [Bustrated
Low-tech plans $65 (US) postpasd alnmail. Reviewad 1889 in
MODEL ENGINEER [December 15) and POPULAR ELEC-
TROMICS (Decembar). Brochures 52 Todd-Forbes
Publishing. 627 Wes! Coast Road. Orafia. Auckland, New
Isaland.

SOLAR Still, Make Own Alcohol Fus!, Distilled Waler.
Plans §10.00. Infogroups, Box 4218, 51 George, UT B47T0

QUIT BUYING GASOLINE Buiid your own Alcohal Fuel

il Blusgeais $3.05 PLM Enginssnng, PO Box 43344
Aanta, GA 03360244

HOME CRAFTSMAN

WOODDEN standing mindeer  pallern, 297, §7.95
Dellinger's, Box 744, Canter, TX 75935,

CEDAR HOT TUB PLANS £10.95 This includes healing jet
Hard fo fnd components also available R
Enierprises, 857 W. Ellendade, Dallas, OR 97338

SANTA & REINDEER $8.00. Full size jigsaw paitern Essy
fo make. MG Patterns, Box 319, Park Aedge, L 60068

FAVORITE WOOD TOYS, Palterns, Parts, Wheels. Catalog
$1.00. Toys and Joys, Box 628M, Lynden, Wash. 98264

SHEETROCK CEILING JACK maka from lumbar and boat
winch, plans pholographs $8.00 and langa SASE DAP.
Ehlars, A2 Box 147, Nelson, Nebr. G8961

BURD = FUTON Matiress and Frame for under S1001
Plans, templates, 177 neadia. $14 95 JPAL 1541 Southpointa
&4, Babon Rouge, LA TOB0A.

COMPOST BIN: Build your own. Simple and atiractive
Flans wilh instruclions. $5.00 DC Pubdishing, Bon 154,
Rocky Hill, New Jersey 08553

SAVE thousands on home morigage. Easy lo follow
instructions $10.00 KrisLine, P.O. Box &5, Ridgeheld, CT
DSaTT

“GETTING STARTED WITH PVC PWPE FURMNITURE."
Casual. Box 208, Tewksbury, MA D1876

BURLD 1-hp wersatibe AR COMPRESSOR. Maximum pres-
sure 125 PS|. Send for Plan PC-1717 + $6.95 to: POPULAR
MECHANICS, Bow 1014, Radio City Sta, MNew Yors, MY
1000

WOOD, WOODWORKING

DO IT YOURSELFERS! Sawe your back® 3 level sawhorse.
Adjusl 1o comfortable height. Plans $3.00. Cake Company,
Box TET7-2. Mission Hilks, CA 51346

STURDY TWO-STEP STOOL. Full size patiern. Complels
matructions §3.50 Make fram low cost o serap wood, Made
1o last CAM Enterprises. 483 Castie Cresl Dr.. Efo, Nevada
BBEI

“FREE wood lor home crafiamen $8.95 Info, SASE.
Tarinek, 3567 Vallepsew. Kitchener, Ontano, Canada N2E
an

WOODWORKING SANTAS! 3 elegant, simple desk scoss-
sones. Several children can make. Plans shipped day arder
received - 3500 Cola Company, Box TB77-1, Mission Hills,
Ci 91345

WODDEN Paszs Manufacturing-What can we make for
you? SASE to: 159 W Stratford, Salt Lake City, UT B4115

SWING soi, fort & slide. Save £5, build your own. Novice 1o
gupert. Complate plans & instructions, Guaranised, Send
$9.95 10 Woodstull Lid., P.O. Box 763, Dacula; GA 30211

—— e TS
MAKE 555 from plashc pails Assemble fotes and sell

Easy. Compleie instructions and drawings. Send §2.00 1o0:
FBL Markets, Box 4514, St Paul, MN 55104

HOT DOG CART Plans, 13 Types, §5.00 VIRFAR, P.O. Box
47, Hillssde, N.J. 07205

PROTECT your family against eardhquakes, hurricanes,
tornadoes or war. Build an above of below ground falloul
shilter. Bookiel containg instructions, disgrams and materi-
als list. Send $5.55 to: LAR Enterprises, PO, Box 720152,
Redding, CA 96099

POATABLE CAMP SHOWER fankless healing system
Plans 520 units §78 ToCoal-Shower, PO, Box 64827,
Tucson AF 85740

WATER PURIFIER FROM PVC PIPE Easy, Professional
Plans §9.95 Baron Enterprises. PO. Box 15787, New
Dwrlgans, LA TONTS

MARBLE ratling game. six ramps. 5595, Box 526080, Salt
Lake City, Utah B4 152-6080.

EARTHOUAKE AEADINESS! Detailed plans for culside
emengency supply storage unit. 59 SASE. P.O Box 27T-E,
Elverann, CA 85433

ALCOHOL STILL, converl garbage o fuel biue prints
$15.05. Tibban, Bax 2881, Apple Valley, CA 82307

1000 WOODCRAFT PATTERMS! Fun, profilable, shop-
tesied designs. Catalog + sample patiern §2.00 - Accents
{BP-120). Box 7387, Gonic, NH 03833

HEW! BUILD AMATING LIOUID PISTON from
pipe fittinga. Easy plana, Fres information. ABCO, Box 306~
M12, Saminary, M5 30473

FULL- SIZE PROFESSIONAL PLANS Catalog $3.00. Over
200 plans far building fine lurnilure. Furniture Designs, nc.,
CP-90, 1627 Eimdale Ave., Glenview. IL 50025

MAKE WOODEN TOYS whirligigs, door harps, dolk
houses, clocks, music boxes, weather ingtrumaents, crafts,
furniture with our plans, parts, kits, supplies - Cataiog 51.00-
{614)484-4363 - Cherry Tree Toys, Bedmont, Ohio 437 18-0359

SUPER woodcral! patterns, windmilis, weills, vanes, whir-
Qigs. jigsawing. Fun or profil. Catalog §1.00. Woodcrattars,
118480 Maqth LS. 27, Dewilt, Michigan 43820

GROW YOUR OWNI N THE CLOSET
COMPLETE mstructions for and operating
ndoor hydropons: gardens. Send §5.98 1o THC, Box 535,
Camarillo, CA 83011

ASBESTOS and Hazardous Materials may Reduce Homa
Values 50%. Information, identification and Solutions $8.95.
Gregg Kruse. §135-323 Cheasawood Plwy .. Minnetonka, MM
55343

FIREWOOD users: carry your lirewood the claan, sasy way
wilh our sirong, durabla kog carmying sling. Sand §21.50 100
LOG TOTER, P.O. Box 1012, Woodruff, Wes, 54558

RADOMN Gas Second leading cause of Lung Cancer. is
Yioar homa sate 7 Home Aadon Detection Kit 82485 L C M
2841 Forest Hill Bhed,, W, Palm Baach, Fla. 33408

WATER FINDER Sensitive localor, only 1085 Fick's
Equigimant, 250-25 Orange #123, Escondido, CA 32025

PREVENT WATER HEATER RUST-OUT! With new FLEX-
AMODE Ensy i Anode K. Fres information
1-B00-247-7130. Box 9612, Mew Haven, CT 06535

SIDING; Save hundreds estimating the cost of your homa
before signing a confract. Ensy fo follow instruction kit,
Sand §14.95 to: Tim Callina Construction, RF2, Fon Dadge,
1# 50501

WALLPAPERING: fave hundredd Detailed instaliation
instructions plus phame support. $8.95, UCANTOO, P.O, Box
1573, Arlinglon Heights. IL 500061573

PLASTICS

CASTOLITE Ligued Plastecs. Crysial chear, colom. For
casting, embedding. coating. fibarglassing, repairing and
reproducing with owr Mold Making Supplies. Catalog §2.00.
Casiolite, Dapt. 200PH, Box 367, Woodstock, IL B0098

MOLDABLE EPOXY FOAM Sample How-1o $15.85, $3.50
SH. Infgrmation §2.00. AT 5., Box 40, Summerand, Florida
3042 I0S-B72-38030

AR CONDITIONING & HEATING

AIR-CONDITIONING, HEATING, HUMIDIFEERS. air clean-
&3, boilers, mobide home units, heal pumpa, instaltation
supplies, fireplacas, whole (o you. 1-800-SAY-AIR-1

DO IT YOURSELF

ARROWHEAD Making, Information 5100 VHS, $2995
M $350. Commons, Box 5012-M, Central Point, DR 87502

STOP KILLING YOUR VCR! BI%, naed costly repalrs svery
1220 MMMMWMWHMHMNDHI?MH
[with bookisl) demonsirales cleaning' maintensnce (Cam-
cordars 100) Protessional. Easy at §13.55 (MCVISA) 1-800-
23-5943, Communications Unlimited, Box 508, Marshall,
Texas TSET

CUSTOM CLOSETS by mail, pre-cul and
packaged for your closets. Closet Mald wire shelving. The
Cloas! Doctor. 1-B00-344-4537 far frea brochura

BODY REPAR VIDEOS.. . 519895 . Free Brochure Cal
Trinngle Productions 1-800-562-B8SS5.

SAVE MOMEY| Easy to foliow Plumbing Repair Booklel
$8.05 + §1.50 5&H. Farrco, P.O. Box TD0116, San Antonio,
TX TAITO.

YOUR PLANSIDEAS By Computes send 55.00 1or mior-
mation. Computerizad Design Inc., 1920 Monument Bivd
Suite 133, Concord, CA #4520

BUILD MODEL PLAMETS. Easy consiruction and paenl-
g Plans, 5800 Akco-Tech, Box 217, Slave Lake, Alberia
TOG 240

COMPOST Bin! Builld your own! Plans & instructions
£7.95 CAFE, P.O. Box 302, Crosa River. WY, 10518

MAKE YOUR OWN COUNTRY “ANTIGUES™ Plans. patl-
terng, mstructions for 200 chesis, cupboards. hulches,
banches, accessories Catalog 53 Treasures, Box 08,
Huntaville, O 43324

ENJOY HOME STEAM SAUMA! Rejrvenates, molaxes
Innovative poriable. Proven excellancs, under 590,00, Easy
weskend plana, pholos $14 85, Taylor American, 214 North
H5th, Latayeiie, IN 47004

HIGHUGHT YOUR AD! Do you wan! more vissbility 7 You
can cartainly have il The screening process shown Pede
comin 550.00. milerasting 7 Rates are 58 4% per word nsartion
payible in edvence. Send your sd plus check or money
orde ko, Mechancs Classifiad, 224 W57 Sireal,
M Yok, WY 10015

(Cantinuad on next page)
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DO IT YOURSELF
trom preceding J
HOUSEHOLD DICTIONARY 4000 money s8ving tos on
houss répairs @nd homa maintenance. Fully (llusirated.

Send §7.95. Totally Gifled, & Chapman Drive. Massapaqua
Park, NY 11762

CONCRETE patios, sidewalks, driveways. Easy instrug-
thana! £100: Save. 4702 W Aire Libre, Glendala, AZ 85308

HIDEAWAYS fo busld for your guns and valuables. Plans 1
o 2. $10.00 sach or both for $15.000 CA Enterprises, P.O.
Bax 218, Pinch, W.V. 25158

PICNIC TABLE, stundy, holds eight adults, wanier project,
datailed plans $100 D Bryan Enterprises, PO Box B335,
White Cloud, Mi 48343

SHOWER Curtain closing in. Mine did, bul Showar
Curimin Holder sobwed the problem Please Send $1.00
SASE, and receive plan and make this product for you
EG.S, Box 473, Brighion, Temn, 36011

MAKE MONEY and Amaze Friends with your ingenuity
Dwcoralres Windvane Fans mace from akuminum cans. Easy
Instructions! §5 00 SASE. Fans. P.O. Box 50314-M. Denton.
TA 76208

HOW TO HANG AND TAPE DRYWALL Detailed guide
$10.00. Lana Enterpeises, 326 | Sireel, Sude 132, Eunsica, CA
S50

DO-T-YOURSELF PLUMBING. T'S EASY WITH GEM-
OWVAI This 158-page guida gives step-by-siep instructions on
v 1 do everything irom simpde repair jobs to plumbang an
entire house. Send §11.45 to: Genova Products Inc., TOM E
Court Streel, Davison, Michigan 48423

INSTALL YOUR O'WN IN-GROUND SWIMMING POOL for
as low as §1,695.00. Cheswick Pools, A #28 Cheswick, PA
15024, 412-274-5400

1,000 Catalogs Listed. Sources for Anything! 5595
Direciory, Box 32452N, Atlanis, Geongia 30314

APPLIANCE REPAIR VIDEOS save money, professional
tapes teach easy steps. Owes 50 different tepes available
1-B00-256-TAPE

ARTS, CRAFTS, SUPPLIES

WANNA BUY & DUCK? Don't buy om, carve one! EASY
amp by s2ep YIDEQS presenied by sward winning carees For
baginnars. or ieachers. FAEE informalion. Send SASE o
T.M. Eniwrprisas, 81 Athenon, Exton, PA 18341

GLASS ETCHING. Complete 167 page Fully IBustrabed
guide o saxy way of “Sandblasting Glass For Fun and
Prodit”. Send $14.55 plus $3.00 5H o KMS, P.O. Box 318,
Rathdrum, iD E3858

"GETTING Started in Stamed Glass. " $1.00. Whitlamare,
Boox 2085T, Hanaover, Mass 02339

BTAINED GLASS, toots, supplies and more. For tha nowice
of masier arisan, FREE 1997 CATALDG. AmeriGlas
Deparimant PMI20, Box I7T668, Omaha, Nebraska 88127

CLOCK movements, components, plans, spoxy, prints,
door harp supplies, videcs, stencils - over 1500 rems!
‘Whiolesale catalog 53.00 (credibed). Skeebar, PO, Box 483-P,
Andover, MJ 078210483

"AWCHEE'S CHAAYR" pincushion, info. froe, SASE
L-Moai, Biox 1315, Palmatio, FL 24220

HEON ART Home Stugy Course. FREE DETAILS. Hobly
or Starl Business. Five Complete Booka Neon, 532 Myrile,
FRA120, Adlinglon, Texss TE1E

STEAM ENGIME KITS power models sl siings 1o youl
Send §2.00 for catalog. .M. Research, Inc., Dept. 72, 4110
hiles Hill Aoad, Wallsvilte, NY 14885

MAGC TRICHS, JOKES,
VENTRILOOLESM

FREE! World's Leading Movelty Catslog, 1600 Jokes,
Tricks, Sceence, Sports, Hobbses. Johnson-Smith, FO1,

FREE CATALDG: ventriloguism, Magic, Clowning, Pup-
peiry. Ballooning! Supples, Instruction. Entertain Success-
fully, Profitably! Maher, Box £20-PM, LitTiaton, Colarada
BOY60

FREE LAUGHTER—Misc-Print, Dept B, Box 18M2
Wichita, KS 87218,

FLAGS

FLAG CATALOG 1. U 5, histonical, intemnalional, acces-
sories. Browsa ‘'n’ Buy, Box 504-M12. Bohemia, NY 11716
D50,

DECALS, EMBLEMS, PATCHES

INTERNATIONAL YIOLIMN COMPANY, tonewood, ook,
varnishes, parts, accessories, sirings. cases, nstrumens,
baws. Viokin, guitar kits. Catalog §1.00. Dept. PM, 4028 W.
Belveders Ave_ Baltimore, MD 21215

VIOLIN, GUITAR, efc., making matesials, accessories,
books. Catalog, 51.00. international Luthiers Supply, Box
SBO3GT, Tulsa, OK T4158

ACCORDION Top Brands, Cordovon, By Direct Treman-
dous Descounts. Trades, accepled Free brmochure. PM,
Acoondion-0-Rama, 16 West 198h Streat, New York, NY
10011, Phane 212-875-0083

ACCORDIONS, CONCERTIMAS, Bution bowes, new, used,
repairs, irades, credil cards. Castiglione. Box 405, Warren,
Mil 48090. Catalogs 313 T55-B050—H00-125- 1832

METAUMENT Kits! Build Appalachian and hammered
dulcimers, banjos. mandoling; even harps, harpsichords
Fron Catalog. PM Hughes, 4419 West Colfax, Denver, CO
BO204

PLAY LIKE THE PRO'S withoat reading music! Any
inatrumant! Frea Details. Aizen, Bax 45556-PM, Cleveland,
Ohip 44145

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Fres CalalogOuotes. Rush Skeich. Stadn, B1P Jane, N.Y O,
10014, (217) 620-2293

GUNTAR chords. hot licks, tape instructions, advance your
picking Guaranised. $14.85 Sandefur, Box 208C AR#3,
Leaverworih, K5 66048

ANTIOLES, RELICS, INDIAN GOODS &
CLEIOS

FREE List 1o Serious Collectors. 300,000 Indian Artdacts,
Spears. Pots. 50,000 Minerals And Fossils. Caddio Trading
Box 659, Murlressboro, Arkansas 71958

STAMP COLLECTING

FREE Gift 'With First Purchase. U.S. Approvals And Wani
List Service. 20¢ for Handling. The Stamp Boutique, P.O.
Bax 456, Madison, M. 0T340

FREE - Giand Bargain Stamp Catalog, Full Of All Tha
Latest Offerings On Worldwide Starmps, Accessories And
Supplies, Bassball Cards, Pesicards And Banknotes. Plus
You'll Receie Stamps On Approvad Buy Only Whal You
Like. Aetum Bakanca, Salistaction Guaranbesd. Jamesiown
Smmp Company, Inc, Depl. E120PM, Jamesiown, New
York, 147070018

THRILLING British. Foreign Approvals al 50-60% Discount
1980 Catalogua. Write Todsy! S8L. Box 653, 5t Laurenl
Cuebec Cansda H4L 4VE

FREE sample pius catplog Jefferies. 3480 Middisbedt,
West Bloomiieid, M 45323

S0 DIFFERENT Ofd LS between 1861 and 1939 - §1.00. Ed
Rioush, Bow 37, Mansfiald, Dhio 44907

WORLD Wide Stamps mounted in books on approval 2e
and up, TRUST STAMP COMPANY, PO Box 100-P,
darmamica, MY, 11435

OME! Twa! Three! Cent Stamp Approvals,
Catalog. Kloster, 4184 52nd 54, San Diego, CA 32105

EDUCATION & INSTRUCTIONS
==

PLAY blackjack confidantly. Seventean flashcards guickly
teach proven strategy. Salistaction guarantesd. §5.00.
Infotec. Box 398, Shakopes, MM 55379

TERMPAPER assistance. 16.27TH papers avallable! 306-
p-nnﬂm-og—nnh“ww 11322 idaho, #206MK,
Loa Angeles, B0025, Toll Fres Hotline: B00-351-0222
[Califomia: 213-47T7-8226)

FREE CAREER GUIDE. Earn more money with Sutccass
Prowen Corespondence Diploma Courses. Grandon
Institute, 2834 Adelaide Sireat, West Toronio, Canada. MSH
13

EXTEMSION And Post-Graduaste Awards in Phéilosophy,
Arl, Bcience, Botanic, Medicing, . Radionics,
and others. 30 subjects Curricular frea {airmail $1,00 ratund-
able). Registar, Sussex College of Technology, Highfisld,
Danehdll, Sustex, England,

NONRESIDENT UNIVERSITY DEGREES. Bachalor s, Mas-
tar's, Doclorates. Accredited, inexpansive, insl. Cradit lor lite
axperience. Frea sitean page bookist. Or. John Bear, P.O
Box B26PM, Bonicia, Ca. 94510

UNIVERSITY DEGREES without classes Accredited
Bachalors, Masters, PhD's. Fres FACts Revealed. Thomson-
Ph-12, Box 4T088E, Tulsa, O T414T.

LOCKSMITHING, Unkwarsal School of Masier, Correspon-
dance and Shop Training, Box 214852PM, Sacramenta, CA
85821

FREE COLLEGE TAPE External Deygress BussnasaPublic
Adminssiration, Law Graduate-Undergraduste, Financial Ak
(B0} TIT-2600 La Salle Uniwersity, Mandeville, LA TOMTO-
4000

FREE Wholesale US Catalog, Bargamns Galors. Stamp
Tros, Box 356, Quincy, WA BROLE

500 Oeferent Worldwide Stamps. Only 52 000 Approvals,
Quebephil, Box 68, 5t Jarome, Canada JTZ 577

FREE JAMMAICA PACKET! Plus bargain stamp calalog!
KING STAMP COMPANY, Box 531, Smithlield, Penneyivania
15478,

HITLER, 100 GEAMANY - 10¢! Approvals. Fermdale, Box
T121, Saskaloon, Canada 37K 47

DETECTIVE Home Study Course Fres lapel pin, certifi-
cale, greal fulure. Professional Investsgator Schoal, Depl.
CP, P.O. Box 41258, Los Angelas, CA B0041

MEDW Secrets, Free Video, Leam af Home 30 Days
Compéate Plan. Free Detads. Box 4410, Arlington, VA 22204,

PARALEGAL GRADED CURRICULUM, Approved Home
Stucty. Most Affordable & Comprahensiva, 100 Years of
Legal Training FREE CATALOG. 1-800-826-9238
BLACKSTOME SCHOOL OF LAW, P.O. Box 780006, Dept.
PM, Dallas, TX 75378

CARTOOMNG, COMMERCAL ARTS,
SIGN PAINTING

FREE, 15 Mint Sei. Approvals. Frank, Box 4867, Santa
Clarm, CA 05054

CARATOON for Fun and Money!!| Fres Booklet!!! Cartoons,
Box 408144, Datrodl, Michsgan 45240

LEARN Sign Painting, Pinsmping Free Catalogue.
Hauimann Supply, Centartown, MO B5023

MODELS, MODELS SUPPLIES

Catalog 3585 Retundabie. Diamond Enlerprises & Book
Publishers, Dapt. PMN, Bax 537, Alexandris Bay, NY 13807
Phane: (8134751771

BEER can mortar. Easy 1o build, fun 1o shoal. Plans 56, P.
Papa, 1840 5.W. 3, Oulahoma City, Okia 73119

120 POPULAR MECHANICS

200 Stamps 3100 wilh approvals Chubbuck, B8
Maontclair, Cuincy, Mass 02171

OLD US. stamps on approval. Shorman, Box 15385E
Philadeiphia, PA 18111

LIQIHDATING Tremendous Oid Accumulation. Bargain
Lists Free Alatmlo, Maynard, MA 01754

GIVE & darkroom for Christras - DARKROOM CABINET
PLANS B04-706-TESE

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanied. Free Recording Publishing
Broadway Music Productions. Box T438PM, Sarascia, FL
3387TH

BECOME A PARALEGAL Work With Afornays. Lawyer
instructed Home Study. America's Firest Paralegal Pro-
gram. Fres Catalogue. B00-223-4542 Dept. LPZT

P12, Darby,

RAMESTHESIA, Radionics and Dowsing, Books, Courses
and Equipment. Electronic Homoeopathy Equipment. [lius-
trated 75 Pags catalogue Fres (air mail 3 dollacs) Established
over 40 years. Bruce Copen Labormtories, Highfield,
Danehill, Sussex. England AH1T TEX. Tel0825-TR0214. Fax
0B25-TOO0ST Telex 95246

{Continued on next pegs)




EDUCATION & INSTRUCTIONS
[Cantinued from preceding page)

PLAND TUMING PAYS - Plano tuning - Electronic argan
sardcing. Learned aasity st hama. Fres beskial. Nalas Bryan
Bchoal, P.O. Box 15700, Sacramanto, CA #5818

DEEY Gospel: 2 Thes; Azis 3:23; MIL1:1, 1127 ME Fifth St.,
Ocala, Fla. I2E70,

LEARNM Homosopathic Medicine or H.I:Iul’nplﬂ'lr from
Imemationally Accredited School, to Professional Diploma
siandard. Oiher courses Dinbotics. Aadionics. Established
1861, Proapecius Free (airmail 2 Dolemars) BRANTRIDGE

BCHOOL. Highfield, Danehill Sussex, England
RH1TTEX. Twelex 95248, FAX DA25-TOO0OT. Tel 0825-7T00214.

SCHOOL. DEPT. #345, 850 E. S8THST,, CHICAGO, L 80637,

WORLD WIDE COLLEGE OF ALCTIONEERING, INC. (for-
marly Asisch] Term soon. Free catalog, COL. GORDOMN E
TAYLOR, Box 043, Depl. 19, Mason City, IA B0401. 818423
5242

PATENT AND DEVELOPR Youwr invention, Registersd
Pateni Agent and Licensed Prolessional Engineer, Sand
for FREE PATENT INFORMATION Every Inventor Should
Have, Richard L Miller, 12 Parkside Oviva, Suite M, D=
Hilly, WY 11746 [516) 468-4343

PATENT [T ECONOMICALL Y1 Fres details. Lcensad since
1056 Raner Associales 2008 Fondulac. Richmond, VA
23204,

INTERMATIOMAL List Your Product in disirib-
ulor calalogs natiorwide 616-842-2152 at our expeanse.

GOVERNMENT HOMES from §1 (U repair). Delinguant tax
property. Repossassions. Call (1)805-887-6000 Ext. GH-
20024 for curment repo list.

INVENTORS! Can you patant and profit from your idea?
Call AMERICAN INVENTORS CORPORATION for fres intor-
ration. Over a decada of service 1 (B00) 338-5858, In Canada
call {413) 588-3753.

CASSETTE TAPES on marketing, licensing, and patont-
ing inventions, attracting dollars; deafing with big compa-
nies; getiing holp, Gel of & tapes, $35; call 202-466-2356 or
wirile: [P0, 1265 23rd Simsst MW, #850, Washinglon, D.C.
2007

PATENT AGENT, Scofi Ramsey, 5253 Even Star Place,
Columbia, MO 21044

THE NEW EURCPE 1950 WANTED Inventions, ideas,
Products. Services BOC, 1681 Toerrencoe Ave . Suile 285 M,
Lansing. [Binols S0438

REGISTERED PATENT ATTORMEY Donsald A
Katilestrings, 414 Hungeriord Drive, Rockville, Marpland
20850, 1-800-T48-6216

CALIFORMIA, Lots. Acreage. $50.00 Down, §50 .00 Month-
ly. Box 35207, Los Angales, 90035

REAL ESTATE FOR SALE Hunting & fshing retmats,
lake & river campes, all fypes of wilderness properties Call or
wrila for our NEW FREE CATALOG showcasing thousands
of real esiste values nabiorwida! UNITED NATIONAL REAL
ESTATE, 4700-PM Balleview. Mansas City, MO B4112 Ph
Toll-Frea: 1-800-665- 1020,

FREE CATALOGS-TEMMESSEE, GEORGIA, Homas
Land Businessea Pleass Spacily State & Property Pre-
fesved, COUNTRY Box 388PM, Gainesville, MO
BSE55-4632. (417) BTR-4632

LAND Kingman Arzona. Ocala Florida, Fon Garand
Colorado area. Acrettes for homes or mobiles. Zero down
from S58Manth Free 1-800-521-4906. Write: Land, P.0. Box
FHPM, Blanca, Colorado 81103

CONSTRUCTION - DVERSEAS
USA All Trades Phuy Enginsening Know Where The Jobs
Are. Comtructicn Directory. $10.05 Plus §1.50 Postsge And
Hman Gonstruclion. P.0. Box 1365, Sewca SC

JOBS - Alrines, Whane 1o applyT 118 Domestic and
Forelgn Carriers. Send $3.00 - Airdine Directory, P.O. Box
173761, Hialeah, FL 33017-3761

COLORADO esmployers are looking lor peopls o il
pasitions in nearly every field To abtain information write:
Employmant, P.0. 6852, Colorado Speings, Colomsdo 80834

GET $16070 - $80.800 RECESSION-PAOOF POSTAL
JOBS with proven sysiem. Free detadls. Cedar Ridge, Bax
53T, Ballaville, Kansas GER3S

traning. guaran-
mmrmmmum Fostar City. CA

OVERSEAS. Ta 51000 Daily! FREE list. ZIMCPO, Box 585,
Dearborn, Mi 48120

FREE halp lor invendors| Mo charge lor protection forms
and information kit AMilisled lnventomn Foundation. 1-800-
525-5865.

PATENT SEARCHES

FIND oul if your idea can be palented bidore you spend
thousands of dollars on The aclual filing Our affondabls,
professionadly conducied search ai the U.S. Patent Office
could save you money and disappointment ister. Absclutsly
o obligation n requesting details from PatentFindes, Sulle
185, Mail Stop 29, 3220 N Strest, N.W. Washinglon, D.C.
20007

TAMWAN PATENT AND TRADEMARK REGISTRATION
Lowcharges. Alfred & Jeson, P.O. Box B2-144, Talped,
Talwan.

THORQUGH, inexpenaive. and promgd pateni sarches.
AccuSearch: 1-800-099-5408

INVENTORS: Free inlonmation on offesing your invention
lor sale. Kessler Sales Corporation, C-5-FI, Fremont, Ohia
43420,

FLASH! BOOMS FOR INVENTORS! Catalog $1,00 Starco,
Box 2121, Peabody, MA 01960,

INVENTIONS WANTED. PRAD INTERMATIONAL, 1377 K
STREET #8631, WASHINGTON, DC 20005

INVENTIONS, ideas, new products. We submil 1o industry.
Call 1-800-288-I0EA

GOVERNMENT JOBS 518,412 - $89,932%r. Mow Hiring.
Your area. Call (1] BOS-68T-5000 Ext. R-20024 for listings.

§129.84 Weekly Assembling Our Products At Home. (415)
432-2514 [Recorded Message)

FOA Product Developrmenl and Palenl Assistance, Call
Davison & Asscciales. Frea information. 1-800-677-6382.

MEW TOY IDEA! Nead accesa 1o oy companies? We can
help! Caf EXCEL for FREE phone consultation
G12-834-1200.

GOVERMMENT LAND OPEN TO CLAM, 20 o 40 acre
Iscalions avallable far $20 governmaent les in Alaska, Arizo-
na Arkansas, California, Colorada, Florda, ldaho, Louisi-
mra, Mississippl, Montana, Mevada, New Mexico, Oregan,
Utah, Wyoming. For complele mairuchons, maps, filing
forms and tebephone halpline sand 520, or for mare intorma-
tion sand §3. Public Lands Title, P.O.B. 2845, Por Angebes,
WA BadE2

REPOSSESSED VA & HUD HOMES available from gow-
arnmant from §1 without credit chack. You mgair. Also fax
delinquent fomeciosunes Call (805) BA2-T5E5 Ext. H-1706 for
ripa lat your ares.

BUY IT WHOLESALE

BELTS, Buckies, Hat Tacs, Janwalry. More. Complete lina
fas sellers. Big Profits, Complote deabor sel up. Color
calniog §1.00. Anchor, Box J950-PMA, Morth Providencs, Al
o281

VACUUM CLEAMERS [sscount Prces” MNew Rainbow
$500.05. Kirby. Filter Queen, Tri-Gtar, Panasonic, Details:
ABC Vacuum Warshouse, 5720 Burnel-PAM, Austin, Texas
TBTST, |512) 455-7643

00,000 BARGAING Balow Wholesale: Many Freal Ligul-
dations . . . Closeouts . .| Job Lots . . . Single Samplos. Free
Details. Bargainhunters Opportunities, Box 1408-A, Holland,
Michigan 40422,

EASY Wiork! Excallant Pay! Assambile Products A1 Homse.

hour. Phan, 3740 MW, 114 LN, Gorad Springs, FL 33085
MEN, WOMEN! Wholesala products representalives need-

PROFESSIONAL ENGINEER INVENTOR SHARES INFOR-
MATION. PAOTECT INVENTION BEFORE SPEAKING TO
ANYOME, FILE INEXPENSIVELY WITH GOVERNMENT.
COMPLETE 50 PAGE RECORD DISCLOSURE MAMUAL,
FORMS AND IMSTRUCTIONS. S2500. ALLOCCO
ASSOCIATES, P.O. BOX 562046, MIAMI, FLORIDA 13156
CASH In! ideasinventions. Free Patent/Marketing infar-
mation 1-B00-48-NVENT

INVENTORS! Exhibitors! 38000 in awards for winning
exhibits. Informaton - 412-288-1343,

FREE to serious inventors. information on manuiachuring
mnd salling. Box 942, Stuarl, FL 34995

e nabiomwide. Mo Invesirment, et own hour. Frea Informa-
tign. intermauntain Entarprises, P.O. Bax 35500, Billings,
MT 8807

OVERSEAS slart immediately all inquines mvited. Top
ealary and beramfits 1-305-522-6004,

INTELLIGENCE JOBS. FED, CIA. US Customa, DEA, e
How Hiring. Listings. (1) B0S-887-8000 Exi. K-20024

REGISTERED PATENT ATTORNEY Froa information, Pat-
snt Searchea’dpplications, Halvonik Offices. 1-800-875-
BETO.

PATENT SEARCHES INCORPORATED
Comprehenasive Pateni and Tradermark
Searches and Information Reganding Protecting and Mar-
ating Your kiea. ilarmation on Pricr Ar, Trade Secreta and
More, For Free Brochume write. P51, 4263 N Main 5t Sufe
420, Fall River, MA 02720, FAX: (508) 678-1804

THE BOOX OF BOOKS All sbout invention Far Invemiors.
Fres infarmation SASE. Tha Mabwork, 60 E. Chestrut Bubte
B3 M. Chicago., fL 60911

INVENTORS! Your first step is imporant. For Free advice,
call Advanced Patent Sarvices. Washington, DC. 1-800-458-
0352,

INVENTORS: Call TLCI for free information 1-BO0-465-
T200 24 hoursiday - USA'Canada

INVENTORS| Have An ldea? Call IMPAC for tree Informa-
tion package. USACanada: 1-600-225-5800 (24 Hoursl).

INVENTORS: If you have an invantion lor saba of [oends,
write for free booklst explaining how we can help you.
Kessler Sales Comporation, C-5IW, Fremont, Ofhio 43430,

CLOSEDUT Jowelry & Craft Supplies. (Catalog 25e)
Aousssls, 107-1831 Dow, Adington, MA (21 74-T158

JOM THE REGULARS, Low as: Radio's. Televisions,
Boots, Ski's 25¢ Bicycles, Sofa's. Chairs, Beds, Dressens,
Tablss $500 Fur's $10.00 No Minimum, Send $10.00 1o
Alaska Duireach, Box J3685. Junsau, Alesks S0800

EARN MIOMEY salling Gold and costume [ewedry, rings,
willches-Buy Dwect 130% Below Retail. Catalog 5100
Ania-Pid, 80 Greanwich Ava., Warwick, Al 02686

ADVERTISING AGENCES, ADV. SER.
MANLING LISTS

NEW ACTIVE NAMES! MIXED STATES! IMMEDIATE
SHIPMENT! Adhesive Labels. HOTLINE Opportunity Seek-
ors 200610; S00$15; 1000525, OTHERS! Advon, Drawer B2,
Shalhey, ID 83274 VisaMACAmEs 1-H00-880-1666.

ORIGINAL BRAND NEW NAMES from our own advertis-
ingl Adhesive labols or diskoettes. OPPORTUMNITY SEEKERS
AMD BUYERS. 200/515; 500625, 1000535 - 'CEF, POB 448,
Spokane, WA, 58210, VISAMC, 500-830-4T64

HOT-LINE opporiunity, Seskers, Mone better. At any price
$1.00 + BASE. AJ. NELSOM, B56-W-1Tth Awe., Oshkosh,
Wi, 54501

NEW MNAMES DAILY! First order "TREPLED FREE! SAME
DAY SHIPMENT!" Adhesiva libels. Eager oppartunity seek-
e 200%55; 50080, 1000515, 2 000824, 5.000/545; 10,000
§82. Oiher Lists Available. LIST-MASTERS, Bax 425-BR, Mt
Sinal, NY 11768 VisaMC/COD ordars call BI0-356-8664,

ACTIVE HAMES DAILY] Compuiarized, pesl-stick labals.
immediate shipmeni, 1000812 - 2000822 - 5000842 -
10.000578. Sam-Enterprisa, P.O. Box 48387, Watauga, TX
TE148

DECEMEER 1990 121



RUBBER STAMPS
MAKE Aubber Stamps. Highly Profitable. Free details
Siamper, P O, Box Z280%(GX), Tampa, FL 33822

RUBBER Stamps, Machines, Caalog $1.00. verilla, P.O,
Box 673-P12, Heckelisiown, NJ OTB40

SELL BOOKS BY MAIL, Tremendous profits’ Wide sefac-
ton. Frea miormabion! Masoor 18, Bax 8308 . Silver Spring,
ME! 20507

EARN 5100z seing pholographs. Our book tells how
£3.00. Rath Co.. 217-C Bi-1, Springwille. TN 38256

PRINTED envelopes as low s §15thousand. Fres Cata-
log. Save monoy, make money. Doalors wanied, Associaies,
Box 2305, Depl. POOT, East Liverpool, OH £3920. {218) 366~
9428

PRINTING PRESSES, RUBBER STAMP
OUTFITS

RUBBER starmp supply catalog §1.00 deductible firsl
order, Star Stamp, 1720 N. Marshfiald, Chicago, 60622

TYPE for printing and stamps. Catalog $2.00 deductibla,
Cuaker City Typa, ALD. 3, Box 134, Honeybrook, PA 19344

TYPE and supplies. 100 page catalog. $2.00 deductibie
firsl order. Acme Type, 1720 N. Marshiield, Chicago. B0622

BARCO Type Foundars. Type and Aubber Stamps cata-
logus. Mail 52 00 refundable on firsl onder. PO Box 1011,
Bensanville, 50106

PRINTING Presses. now and usod supplies, Lisi $1.00
Tumbaugh Printers Supply, Mechanicsburg, Panna 17055

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jowsiry, Gold Teeth, Rings.
Diamonds. Watches, Silver, Platinum. Mail Arficles Today.
Free gift with information. Chicaga Gold & Precious Matals,
10 South Wabash, Dept 458, Chicago, 80603

TAKE NO CHANCES. Doal with cidast, most refiable firm
i old gold business. Established in 1934, Wa buy Gold
Silver, Platinum, Diamonds, Highest Cash Froe informa-
tion: Aosa Industries. 26-A Eas! Madeson, Chicago B0E02

BUYIMG Gold, sllver, forkift contacts. silver solder, gold
and silver coing, GF. RGP, gold plated electronic scrag
and eyeglass frames. A L Refiners, 652 Myrtle 51, Elizabath.
MLL OT202. 2013535045,

JEWELRY, STONES, MINERRALS

e ——
SWAPMEET jowelry closeout bists 5200 refundable

Hing's, Box 8826, Tucson, AZ 85738
TREASURE FINDERS

PLAND TUNING Acaderny, 12717M Germania Alexander,
AR T2002 Tuning, Repairing, Rabuilding

START A Million Dollar mail order business. We drog-ship
2565 besi salling products. Lowest below wholesale prices
Immediaie dalivery. It P Buminess apportun-
fy. Free Book. SMC, 8401 De Soto Avenus, Dapl 20-24,
Chatsworth, CA 8131 1-4891

MALORDER Books. 1.000% Prolit. Selectco, Box 1140,
Cloarwater, FL 34617

5500.00 FROM OME SACK CEMENT] FREE Pucture Proaf
BRINCD, Box 1082-M, Hesparia, CA 52345

$97,500 yoarly “hidden” |n your computer? Yeal [Fras)
report: Simpson, 10PM, Batlle Ground, Washinglon S8604-
L]

MAILDADER OPPORTUNITY; Start profitabla home bus-
ness without experience Or capial Information free Mail
Order Associsles, Depl 580, Montvala, B DTE4S

MAKE BIG MONEY REPAIRING WINDSHIELDS AND piate
glass! Up to 875,000 yearty| Call TOLL-FREE USA & Canada:
1-B00-21-2507 for valuatls demonsiralsdn vides and FREE
report, Glas-Weld Systerns, Box 5T55-00(12, Bend. OR 97708

SPARE TIME EQUALS CASH. Sevan differsnt profitable
home businesses Proven successhil, money back guarsn-
tee, aasy to follow instructions. §20. Literary Enrichment,
P.0. Box 55, Ternpia, NH (03064

MIGH Prolits With Cusiom T-shirls And Caps. Transbar
machines, supples. Press, POSG (GC) Tempa, FL
J3E23

RECYCLE METALS. NO, NOT BEER CANS| Easy $458
weakly! Free information. Recycler, Box 1214, Frankiin,
TH 370651214

MONEY REPAIRING ALTO WINDSHIELDS. Supplem.
and free information. Grubbs Glass Paich, P.O. Box 243,
Monticello, AR T1B55 501-367-5155 24 Hra

BUMPERSTICKER Printer. Chaag, simple. poriabie. Fres
details. Bumper, PO, Box 22781 [GC). Tampa, FL 33622

PROFITABLE Gold Foll Printer. Personaliza business
cards, pancils, matches. Free details. Gold, P.O. Box 24988
{GE), Tampa. FL

MAKE High Profi Hol Selling License Plates, Signa.
Vecumagic. PO Box 24886 (GC). Tampa, FL 33623

HOME Assembly Work Avallable! Guaranteed Easy Mon-
oy! Froa Details! Homeworsor, Boa 520, Danville, NH 03818

STOCK CLEARAMCE Sale of CopyrightReproductions
Raghis 100's Guidesdanuals World-Trading. Box 3068-7,
2600 Dalemont-1, Switzarland

MECHANICALLY INCLINEDT? HOME BUSIMESS PAYS
§96,000 YEARLY. ALLIANCE-N, BOX 4410, ARLINGTON,
VIRGINLA, 23204,

51804 MONTHLY Buy'sell used cars (spare-lime) FREE
Detalis. Autonst, 507 Oak Drive. Frendswood. TX TT546

EMCELLENT incoma opportunity! Exciling Details, Frea!
Fraziars, Ine, Fair Haven, VT 05743

RECONDITION BATTERIES! Easily Eam Hundreds Wesak-
. Uniodd Secrats. Free information, Battery Outlet. Box
33008, Hickory, N.C. 28800

BiG PROFITS! REPAIRING WINDSHIELDS and plain
ghass. §70.000 yearly. Call 1-800-441-4527 for FREE details.
Glass Technology, Inc., Depl. 129, 434 Turner Dr., Durango,
CO a1

DISTRIBUTORS Wanied! Eam $8.50 prolit every $9.00
sale. Details! Weymer, Box 14BPM12. Ashvilla, PA 18613

ASSEMBLE PRODUCTS AT HOME. Many opportunitiss
paying High Weakly Prolis presently svailable withoul
invashment Wrils. Businessss-B, Box 9008, Baldwin, New
Yaork 1 1510-9008

$4,000 WEEKLY helping United States governmen. Mo
anpefience. DETAILS 1-813-820-5473.

FREE!! MONEY SECRET. Make Thousands Monthiy Guar
artesd] Par Tima'Al Home T Profilatls and Proven Busi-
nesses Mo prior sales expenenca! Send Mame end Address
“immediately,” MAM Publications, 31963 M. Emeraid Lane
5105, Castaic, CA 51384

GET RAICH! Socret law smashes debls—brings Cash,
Credit! FREE report!! WealthKitB, Box 32398, PGB, FL
X420

FAND Oid Comns, Jewalry. Gold Nupgets. Now Patented
Revolutionary Device. Free Catalog. Gardiner Electronics,
MIW, N, 35th Ave,, Suite K, Phoanix, AZ BS017

PROFITABLE OCOUPATIONS

FREE Brochures. Repair Aur Condiioning.
Gas Hesting, full instructions. Doolco. Inc.,
Goodnight, Dallas. TX T5225

PLASTERCRAFT .. Profitable Home Business 3000
Muolds Available. Detaiks. Lynnethe, 2510 Mentpark, Menior,
Oihi 44060 _ .
TFREE Information Starer & Alflernaior Aetuwiding. Box
422, Seymour, TH 37865

T T L. e L e 1 "o A B R L W L I
MAKE EXTRA MONEY DURING YOUR SPARE TIME! Earm
waekly comimissions showing our snciting line of Calendars,
Pans and othar popular Advariising Gifts. Prompt. personal
serice from AAA-T firm. Dur Bisi year. No expononce
mrr.hhmm-ﬂqrcmmaﬂmhwmhll
Time Potentis  Write:  Fechard NEWTON
MANUFACTURING COMPANY, Dept JMW. Hawton,
Iowa 50208 515-TH2-4338
T MANUFACTURER of exciusive elecironic produc needs
salgsrman. Patrick Kollay, 4488 48th 51 North, S1
Patersburg. FL X708

IMPORT - Expori oppariunity, profitable world-wide. mall
orded busingss from homa, without capital. We ship plan for
no sk examination. unnecessany, Free Repor.

Expericnoe
Hﬂl% Dept. AZTOC, Wioodiand Hills, Califomnia 81367
: EAAN CASH 5200 BASE:
dacobs, 533-C Vouray, Kenner, LA TO0GS

EID00.00 8 wesh, guaranies, Offering how-lo-books by
mail. §£29.85 to: Carolyn's. P.O. Box 208630, Chicago, IL

]
225 DAILY “CHROME PLATING Aulo Pans, Motorcy-
cles, maxpansive, sasy, (Frea) information: Chromea Plating,

on,
11252

£400 daily recyciing “Free Tires™ Yes| (Froe) information:
Winans, TT1PM, Badtle Ground, Washington 98604-0771

VINYL'S where he money |8! Professionally repair, refin-
ish, recalor furniture. Qusck, easy. Two amall 320 pobs a day
eam you §1.000 a month. Homes, cars, offices, restaurants,
undimited cusiomears Start eaming afier a few days prachca.
Dwlails frea. VIP. 2007 Montrose. Chicago. B0618.

HYDAAULIC JACK REPAIR MANUAL, CATALDG $10.00,
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TBS20-2157

PIAMO Tuning quackly kearned with home study courses.
Diplorma granted. American Tuning School, 17050 Tekler
Divive, Morgan Hill, Calif. 85037,

$200 - 5500 weekly—AT HOME! Mo gimmicks - Details
FREEN Homeworkars-B, Box 32337, PGE, FL 13420

$300.00 PEA DAY for MAILING LETTERS! Details FREE!
Moneymakers'd, Bon 32368, Paim Beach Oandens, FL
33420

UNLIMITED EARMING POTENTIAL! Mot msiorder, oo
el mstale ra selling, no phone o, nd hanking sehEmes
ZERD NVESTMENT? 55 for lanmastic repornt. ML Box 853,
Waliey Straam. NY 11580

GET Paid by Collection Agency, Experience unnecessary.
Write: NCG, 781 W, Oakiand Park Bbodl 123P, FL Lauderdake,
FL 33311

§10,000,00 MONTHLY TAKING PHOTOS AT HOME! Mo
Experience Photopro. 21838 Avalon #1908, Carson, CA
@OT45 (213) 540-0097 (Recorded Deotail |

$40.,000 OM V5 ACRE! New Hydroponics - inex
pleasant, practical! Free miormation. Robin's, Box 1214,

Franklin, TH 37065-1214

LEARN Sowing Machine Fspairing Men, Women
Lucrative Profits Gressbin Comespondence School, Box
E104, Spencer, lowa 51301

MAKE YOUR DREAM COME TRUE. EARN 550,000 YEAR-
LY REPAIREMNG SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-826-8523 (US'
CANADA) DR WRITE: THE GLASS MECHANIX INC., 10170
MW ATTH ST, SUNRISE, FL 13351

§1,000'S POSSIBLE. FREE. Samped envelope: Progress,
Box 93248, Los Angeles, CA D003,

VENDING MACHINES. No selling. Roules sam amazing
profits. “Big Catalogue FREE." Parkoway Corporaiion, 1830
PMB Greanspring Drive, Timonium, Maryland 21083

NEW! GROW EXPEMSIVE PLANTS. SELL FOR 2000%
PROFIT. Free inlormation. Growbiz, Box 308-M12,
Saminary, MS 30473

Box Z285, Waldor, Manviand 20604
| $1.00 Pound from “Junked" Tires!
lﬂ“gi%i. La 'H'%—M. Cratiored, FL 32684
your small business.

Granisioans lo $500.000. Free recorded mesaage: TO7T-440-
BEO0. (KZ3)

LEARN to CleanFRepalr Fax Machings. Huge new marked!
Eam $65%hour. Mo experience necessary. Free details call
1-800-537-0589 or write lo: Viejo Publications, 5329
Fountpsn Awenue, Depl, PMFX, Los Angedes. Calitornia
BOOZE.

122 POPULAR MECHANICS

MAKE Rubber Stamps. Highly Profitable, Free details.
Stamper. P.0O. Box 228049 (GC). Tampa. FL 33622

ALUMINUMG SCRAP - Aecycle Yoursel! - MAKE UP TO
$25.00POUND! FREE Infarmation indusifial - PM1 290, Box
127, Alexandnia Bay. New York 13807

TELECOMMUNICATIONS BUSINESS. START-UP PACK-
AGE 35.00. Foster, 17309 Melrose, Southfield, Mich, 48075

TAKE PICTURES for profit. Camera Vertumes, Boux 771,
Larnar, GO B1052

YOUR CHOICE FREE oxiansive detalls several no non-
sensa homa businesses, or 517.95 BEGINNERS HAMNDY-
PERSON GUNDE doors, windows, faucets, ioilets, locks,
guiters, elc. delalled, (Dustrated. Or $15.85 Car Detailing
Guide, bumper 1o bumper. Salislaction guarantesd. Visa/
Mastercard 619-720-3838. Sharp Publishing, 276TA
Highlmnd Drive, Carisbad. CA 52008

MAKE S50HR WORKING EVEMINGS OR WEEKENDS in
your own slectronscs business. Send for Tree facts. MIEP
Industry, Box 531, Bronx, NY 10481-0208

FREE Book, how 1o make 5E536.00 profit on a $200.00
irvestmand in 2 bo & weeks part trme. Reinvest and within six
months ba making $300 10 600 per wesk pan fime Wiile
loday to. David Owen, 4213-B2 Owen Aoad, Dalton, GA&
30720

MAKE 516,000 MOMTHLY! Ensyl No Investmant
MeDowall, Box 5520-A, Dismond Bar, CA 91785

NO GEMMICS, PROVEN Home Business. Unconditionalty
GUARANTEED to Maks You Money, SIMPLE Step By Step
Insructions. Details FREE Whie Supplies Last! Consumar
Concams Publighing, P.O. 11765 Dept. 0012-FM, Durham,
WG 2TT00-T65

BECOME A REAL ESTATE APPRAISER. $100,000 PLUS
POTENTIAL. HOME STUDY, EARN PROFESSIONAL CEATH
FICATION. FREE LITERATURE. 800-223-1542 DEFT. RF1.I7T.

BUY FACTORY [MRECT- HOMG KONG Tarwan- Prll-
E]HI. Freg information. Marsh, Box 5208, Grand Junction,
B1501

HAVE un idea? 80 Your Own Boas. Join Thousands,
STAAT YOUR OWMN BUSIMESS MOW. Send lor Manual
writlisn wmmmm F29E. The
Opportunty G ummmmwm
mmmmm

[I:onrh.udmnmml.




BUSINESS OPPORTUMTIES
e L
LUCRATIVE MAILORDER PROGRAM §14.95. Advanced
Consultants, Box S20628M, Atianta, GA. 30082

“MOMEY " Lucrative! (Free Booklel), Sources,
P12, Box 281032, Davie, FL 33329

SAVE TIME, SAVE MONEY! WE'LL RUSH YOUR NAME,

HOME ASSEMBLY! Proven products from Real compa-
i and More. Guaranbeed! Frea Information. SEAG, 3212
W Wheskor, Box 227, Seatthe, WaA 58153

READ Books for pay| Mo oxp. Call 1-500-847-Ta78 (50,99
minj or Write: PASE - LM1, 181 Lincolnway, Norh Auror. iL
BO542

EARN $500 WEEKLY MAILING LETTERS. Free Details
Ormaga. Box 4309-A, West Covina Ca 91T9

B00% PROFTT SELLING INFORMATION BY MAIL! Free
Dotails. LSASE: Mitark-2. Box 50073 Washingion, D.C.
20091-0073

HOMEWORKERS nesdes by 180 companies! Direciory,
$1. Drakesione, Bex 14428-B8, Oklahorna City, OK 73113

information. Decka: Distributors, Dept. M PO, Box 5072+
1380, Thousand Casa, CA #1350

GET Paid lor mailing leiters! No exp. Write. PAASE - YLS,
161 Lincolmsay, Morth Awrora, IL 60542

51000 IMMEDATELY. Commission Mailing. Free Sup-
plles. Aush SASE: Dalta G, 341 Forest Highiands. Fiagsiaf,
B&O0A

§20,000 FROM e ACRE! Grow GINSEMG. Sall S50/
POUND. Simple Stant. Box G8376-PL. Indanapodis, Indisna
AE2EE

EXCELLENT MONEY! Be your own Doss Free detmils.
Falkner Enterprises, 5332 Harding, Dearbom Hesghis, MI
AE125

PROFITABLE homa businesses. |dea-packed books. Bro-
chure. ElkinCo., 12 Garnet, Lawrencavifle, NJ (8648-5412.

HO'W Lo make ovar 535 par hour sharpaning carbade tools
at homel Free informaton. MORMNE dask dpm,
WaT4 Hey 67, Saint Choud, W1 53078

POWERFULL, proven, wealh-building opportunity, pan-
fimea: full-time, fres delsils. Walker-PR 128, 1520 2nd
Avenwm, Charaston, W 25312

EARN $50,000 in three months, Details $1 00 Aobinhood,
P.0. Box 651185, Sal Lake City, Utah 841851185

SS0HOUR sharpening knives. Overlooked service svery-
one nesds. Free information Sharpening RL 3. Box 60,
Cushing. DK T4023

HOW 10 make $50.000 in 90 days! Aush SASE. James
Publishing, Box 122625 Fon Worth, T 76121

FREE information| Guarantesd ircomes opponunity! DKP,
4376 Springheld Dr., Norcross, GA 30082

ETART Business A1 Home. $20.00 Free Information.
D.AC., Box 78, Erskina, MN 58535

FREE Sample! Miracie Polishing Clath. 552% profit planf
RRS, 1312-PM Washingion, 51 Louis, MO 3103 (314) 241
BaB4

REPAIR VCR'S AND NINTENDO'S

FROM home (hru vides stores. No expesancs neaded. We

supply everyining. Dr. Video franchiss. $25.000 investment.
507 financed. 1131 Bay Ave., Point Pieasant, NJ 08T42. (201)
Be2-887T.

CASH N YOUR MALBOX, recorded message, B00-TE3-
4037 gxt, 4

HOW FORTUNES ARE BEING MADE Send LSASE. M. And
M. Markating. P.0. Box 380, Hunker, PA 15635

DAILY CASH, PONTOON RENTALS From your waterfront.
Write; “AFLOAT”, 4363 Kingvaughan Road, Woodbridga,
Ontario L4L-1AG

WANT MOMEY? WANT SUCCESST Learn how. II's Essy!
Froa details. Wallsce, Depd. C, P.O. Box B230d, Viegsnin
Baach, VA 23462

BUPPLEMENT your incoma! Write: Zenon Enterprises,
Bax 92287, Warren, M| 480920367

A NO Monsense way 1o $500 a day. 81 BASE, Roy Smith,
10532 E16th 51, Tulsa, Okla 74108

MAKE MORE MONEY, Fros information. SASE. Congara,
TEOA Firastone, Suite C-5 Downay, CA 90241

EARM money salling imprinted sportswear T-shirts. caps.
jackets wio, Details Graphic Sporswear, #27-M Drosle
Square, 5t. Charies, MO 63301

RECORD VIDED TAPES . Al Home 55000 Monthly
Possible Mo Pornography. Free Delalls. Write: CMS Vides
Campary, Dept. 18, 210 Loma Square - #1863, Birmingham.
AL 35216,

14,947 HONG HONG-TAMWAN Products Chaap, Small lots
Some samples free. Harbos, Bax 1718PMI2, Yuba City, CA
85e82

$500 In Your Mailbox Mexi Weak. Amazing Home Pay-
chack Program! Free Details: GC indusiry, Box TH27-PX,
Washinglon, DC 20009

BATHTUB REGLAZNG, product sales, service and train-
ing. Call Undqua Coatings Corp. (404) 9450072,

FORMICA: Roepalr Burmed and Damaged Counbertops
WITHDUT REPLACEMENT! Ouick, easy io 3500day
Change Counteriop Colprs WITHOUT REMODELING! Mil-
lons of apartments, homes pay profits immeadiately. Detaiks
Fress! 206/756-6742. Introductory Videolaps 514, Ranew-All,
Biow S900PC, Vancouver, WA BB6ES

EASY §1000°'s WEEKLY! Discower Information Markebing
secrels | . wndimited profitd Business crealing 20% of
w FREE PROOF! MelWise, Box 287, Windham,

4478

5382.00 From Square Fool Plywood. (Huge Damand)
Revealing Frool §$1.00  (Refundable). Woodwin.
Bridgewater, Moss (F324-77299

HUGE Profits From Orient Products. Frea Details. DA, AL
2. Box 5531, Willes, TX TTI78

£2000 MONTHLY POSSIBLE ASSEMBLING PRODUCTS
WRITE: HOMEWORKER, POBX 5348-PHl, TOMS RIVER, NJ
0arsa

500+ weekly. Simply Madl Envelopes! Serd SASE Free
Dataits. Aobang Dimansions. Box 1298, Cookoeville, TH 28503

213 businesses you can siarl al your kitchen iable. 59.85
o Urban information Canter, Box 460605, Aurora, 0O 80048

F10,000 MONTHLY Taking Photograghs at Homa! Work
only 5 Hours Weekdy! Call recorded message. (303} 674~
B85

YOUR OWN BUSINESS WITHOUT CAPITAL INVEST-
MENTH £7.000 - $12.000'month. Complate Instructions
520.00. "MEGABUX", P.0. Box 1245, Station "B, Oshawa,
Ontarig, Canada L1J 521

HOW you can make money without usang your cwn! 1-800-
BT2-4TI2 BEXvmin.

FREE MOMEY! I'll gre you $1000.00 if my maney-making
secrets don’l earn you $25.000 in 25 uaranieed by
contract! Send stamp: Crane, 10120 Treeside, P.O. Box
B2, Canton, OH 44708

MILLIDNAIRES TO BE HOTTEST NEW MLLM. SWEEPING
THE COUNTRY. DOUBLE MOMEY BACK GUARANTEE 24
HOUR RECORDING 914-334-5685,

S8TS weokly recycling calalytic converters! Nine years
success! Recycling. 2267 East 9840 Soulh, Sandy, Utah
Bl

MAKE HOMEMADE BOOKLETS. I've samed $187,000
with mine Free information Falcon, PO, Box 5320,
Sevierville, TH 3TBE64

FREE-DO YOU WANT FINANCIAL SECURITY. Operate
your own profitable busingss at home, Dedalls. 1578 Bullard,
5a. Plainfisld, KJ 07080

$1,000 WEEKLY AIR TOOL REPAIRING. Instructions,
Parts and Tools Wholesale. Fres Detsils. Box 534, Wichita
Falls, TH 76304

MILITARY (intarnational) Surpius! Camping. Hunting, Sar-
Catalog, £200. Crazy Johna, 2011-M Moossneck Hill Rd.,
Covantry, FLL [2B16

520,000 Monthly Potential Details 1-800-545-0000 Code
FA0EG0G

BOOKS ON STARTING HOME BUSINESSES. FREE cals-
log. Ross Publishing. 30 Morth Harmison Street. Suite 455,
Princeion, New Jarsay Q8540

EASY Business. Earn 51,000's Weakly. Froe detsils. Writa
o sand stamped addressed ervelope: Toddeoo, 4215 W,
Dlive Avanue, Burbank, CA 81505

LOTTO BREAKTHROUCGH finds best numbers. Free infor-
mation. Pemine, Box 1721, Auburn, N.Y. 13021

GET STARTED QUICKLY ! Wholesaling brand name elec-
tronéc equipmani. Dealerships and complate package only
$59.95 refundable to: Managemant A5, P.O. Bon 05400,
Milwaukes, Wi 53205

ADYERTISE FREE in 2.300 Magarines. Newspapers, Fla-
o, Tedevision, §5.55: Derectory, Box 141070, Jackson, M5
39236,

5200-5500 WEEKLY, guaraniesd, sssembly, clarcal,
HOMEWORK, 7272 Broadwey, Tucson, AZ BST10

BAR Bats . .. Win & Beors! $4.55_ Bots, Dept, PM12, Box
A04, Huntington, WY 25705-0404

YREVOLUTIONARY Home-Mailing Program™ Pays You
Fast Profift 2 Wayal!! Details FREE! ... SASE. Anthomy
‘Whilehurst, 2413 Rock Creek Drive, Chesapeake. Virginis
23324

MAKE MONEY IM SPARE TIME. Earn generous commis-
HIOMS &S A subscTiplion repraseniative lor leading magazines.
mmdﬂl& sand thes ad with your name and address 10

MECHAMICS, Depl AB-5, 250 W. 55th St New
York, WY 10019

MILLIONAIRE Mailorder Expert Feveals Money-Making
Secrets. Free, exciing hour cassetie: Mal Powers. Moo
Hallywood, Califernia 81608

THICKER, STRAIGHT, LIGHT HAIR! Insfructions, 55
SASE. 2108 Creek, West Band, W1 53085

GROW Haw 4 Moniths. New Discovery| Box 1213-C, Makati
1298, Philipgines.

MASKING lotion hides bald spots, thinning. Undeteciabie.
Waterprool. Shampoos off. Send 5. COUVRa, E308
Wilshire, Penthouse Beverly Hilla, CA 902171, 1-800-843-4521,

OVERCOME HAIR LOSS effective natural method $5.00.
Bordac, Box JG0HE. Meltoume, Florda 32806-0045

£225 DALY "CHROME PLATING™ Auto Parts. Motorcy-
cles, inexpensioa, Eaay, (Frea) Informadion: Chrome, Box
ZZB5-A. Waldor!, Maryland 20604

PROFITABLE Godd Foil Prinder. Personalizs business
cards. pencils. matches. Free delails. Gold, P.O. Box 24968
(GG), Tampa, FL 33823

HAIRFECES Save § Write Parry King, 2730 Oclavia 51.,
San Francisco, CA 84123

OF INTEREST TO ALL

JOM us! Exciting Details. Frea! UFD Society, Cadar, Falr
Havean, ¥T 06743

SAVE! Low inieresi credit card list. Free information
Qesco, AD #4, Bow 58, Meddlelown, New York 10840

PROVEN indopendence and wealth, FREE DETAILS.
Jusons Books, P.O. Box 17724, Jacksonwille, FL 32248

A HO-NONSENSE way 1o $500.00 a day. Send $1.00 and
SASE o Edward Vogeler, 130 Morh Road, Yarmouth,
Maine 04008

THIS 15 IT! Moneymaking & Saving Secrets! Send 5 &
SASE, Jaroma C. Wren, Box 1453PM, Union City, CA B4587

BAVE 510,000 or more on your morigege SASE. SMC,
P.0. Box 5581, Hudson, Fia. 34667

NUCLEAR WAR How can you survive 7 informative report.
Send $695 to: Survival Aesearch, Box 424-M, Charles City,
14 50618

{Cantinued on naxt pagel
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OF INTEREST TO ALL
lmml"'ﬂ!.m
TRAVELERS mainiain a recond of mpg. sxpanses. oic fur
business irips. vacations and more with gur iravel

FREE! REMAILERS LIST. AGENTE MEEDED. PS. Box
20658, San Antonko, TH TR229

Mew! Mail $2.50 t0: LM.5., P.O, Box 154, Germantown, OH
45327

SECURITY, Conhdantiakly, Diotnatn: Consumer
Warehousa, X33 Pacific #508, Stockton, CA 95207

FREE PRIVACY CATALOG. Cash mcoma oppartusnilses.
Hiding mmsets. Secret lpans. New identity. Eden. Box 8410-
PC, Fountam Valley, CA 22728

BAR Bets .. Win 5. Bears' Free Sample, SASE. Beds.
Dept. PMIZ, Box 404, Huntington, Wi 25709-0404

IT'S BACK!
BETTER THAN BEFORE!

OUR Latest Egition Of “TIPS ON HOW TO MAKE MONEY
CLASSIFIED ADVERTISING™ 1s Mow Availabls

Through POPULAR MECHANICS; The Madordar Special-
ists: This informative 24-Page Booidat Will Show You The
Do And Dor'ts OF Classified Adverlising And How You Can
Make b Werk For You, So Order Todey! Crily 5500 Pus
You'l Receve A 52.00 Coupan Rilundable With Your Fima
DOiecder. Siend To: POPULAR MECHAMICS CLASSIFIED, Dwpt.
50, 250 W. 551h 51, New York, NY 10018

COMFIDENTIAL Mail Receiving, Forwarding Worldwide
MailPost 2421-M Praft, Chicago, Ilinoks BIE4E [117) TE4-
o0

SEARCHING for Privacy, EMiciency and Low Rates in
Aemasling Servica? For information write fo
Confidential Mailing Service, P.O. Box 23T5 1100 EE
Amstardam Holland

COMNFIDENTIAL Remailing, Recaiving. Forwarding. Free
defails. Uinited Remailars, Box 36, Dept P-7, Woodland, CA
B5685, Agents wanted. Request informaticn

WRITING SERVICES. Plans, proposals, lsliem, resumes.
Business, academic, parsonal. Rewriting. 20 years axperi-
ence. Variable fee structure. Services also possible by mail’
phom. Frisdman. T18-358-T574.

INFORMATION On anything. Ferguson Research
Specialists, 60-15 Woodsida, Woodside, New York 11377,
COMNSUMER Advocale. Help sources, any problem. SASE
for gescription, Consumar , Box 1332, indsan Rocks, FL 34635

PROTECTION for your home with our New Home Valu-
ables Inventory Record. Maintain sssenlial Information con-
cerning purchases both al home and offics. You then have
al the facts in the event of insurance of warrenty claima. Mall
$2 50 cash, chack or money order fo: IMS, P.O. Box 154,
Germantown, OH 45327

BUYIMG Tungsen Carbede, Precious Motals B00-321-6514
Okig 216-531-8313 Collec].

HERBS - Yohimbine Pau d'Acro Others Catalog $1.00
(Refundabia). “One stop canter.” Jude Herbs. Box 563 PM,
Hundingion Siation, NY 11748

DRULG RAID SEIZURES| Buy din cheasp Cars, houses,
bcats, compubers, furnitung. Seirures, Box 4£308-A. YWesi
Cowina, CA 91T

GOLD, Sikvar, Platinem, Mercury, Tantalum, Samples
Evaluated Froe Ore Assaying Sarvics, Call Wholesala Teomi-
nal Toll Frea: 1-800-332-1010

ARTHRAITS relseved. No drugs. ncredibly semple method.
Information §1.00: Michaud, Box 515, La Pocatien, Gusbec,
Canada, GOR 120

BORROW $500-5200,000 quickly! Noarly everyons quali-
fies! Free application: FSA, Box 10327, McLean, Vi 202

INEED Casnh $500.00 To §50,000.007 Detd Consalidation?
Major Bank Credil Cards? “|nstant Cradit” Obtained By Mail
- §3.800 00 Cradil Line, Mo , Mo Credit Chech!
Frea information Write: National Credit, P.O. Box 1108,
Crzari, AL 35361-1105, or call 24 hours (205) 774-3304, Gradit
axl PMOE

MOMNEY Problams? Free Book describes Losns, Cash,
Government Grants, other benelis, available 1o individuats.
Write! Associates-AX, Box G008, Baldwin, Naw York 11510
2008

BORROW 550,000 “Fast” Any Purpose Guamanbeed
Capital, Box 561358-PM, Charlofie, NG 28256

LOANS! LOW PAYMENTS, Any purpose (5161-349-
1848, (Example: $5.000 Personal apprommaiety $15&
At VisdMasbarCard

CASH HOTLINE LOANS Up To Your Yaarty income. Fast
Approval With Proof Of Employment! 713-621-2204

1-000-LISA-VISA VisaMasier Card. Insiant Prefminery
Approval Wikh This Calll Even Wiith Poor Credil. 510 Fes.

LOANS BY MAIL. Free Application! Quetzal Co., Dept
PML, Box 537, Walla Walla, WA 99362

BORROW BY MAIL Get $500-$75.000 Quickly. Nearly
Evaryone Qualifies’ Sand for Free Application. MUP Indusiry.
Box 531, Brome, MY 1048105831

DEBTS? BILLE PILING UPT Bar credit iv no probiem|
Wia'sl hetp! Licensad/Bonded. Appikailons accepted $500:
§50,000. Mot @ loan compary, TCAC, Dept. PM, P10, Box
76357 Bermingnam, Alsbama 25226 or call (2051811400

QUACK Loans, Financial Help! Easy Oualifications, RAe-
fusad Elsewhere? Call 1-404-583-0344 Capital. 2458-C
Weshay Chapel #120-PM, Decatur, GA 30035

MASTERCARD! Regardiess of Credit history ... sven
bankrupley! Mo applicston or processing fses! Proven
resulin. 1-800-627-0750 (24 hours)

MEED MOMEY! Got Free Grants, Signature Loans, Busi-
neas Loans. Wrike. Action #8-A, Box 5499, Diarmond Bar, CA
B1TES

UNSECURED Personal Loans To $50.000.00'Business
Loans Crar $100.00000. (307) 365-8278

$100,000 CREDIT - GUARANTEED! Soive credil probilems|
Incredibie income polential! Free valsable report. Creditaik,
Box 48416 Fort Worlh, Texas 76148

GOLD CAEINT CARD GUARANTEED APPROVAL. NO
BANK DEPOSIT NECESSARY. CATALOG SHOPPING. USA
GOLD CARD 1-BO0-B88-TTT4,

CHIROPRALCTIC book. Why Chiropractic? Back care tps.
5295 Dr. Sandefur, Box 208c RA®], Leavenworth, K5
GE(4E

PSORIASIS Sufterers Discouraged 7 Wiils for Fros impor-
f&nt informathon that is halping thousands. Plxacol, P.O. Box
116787-PM, Carroliton, TX 75011

BACK PAINT NECK PAINT Stop SuMering! Free informa-
tion. BackCare Conoepts, 907 River Ad, #2089, Eugena, OR
a7Ta0d

YOU a man with unbecoming dandrul? Sure cure, simpile
procadune. Diseassd scalps excluded. $3.00 LSASE. Hair,
Box 631352, Nacogadoches, TX 758631352

LONGEVITY, The co-efficency of S000-year-old Chiness
Acupunciure, Modern Elsctronics, designed for Housshold
usa, Send M.O. 518000 1o ¥ Nakada Trading Com.,
Anchorage, AK B9501

WORK CLOTHES SAVE 80 shirts, pants, coveriis, Free
foides, wrile: Gaitco, 4004 Easl 7181 Siresl, Depl P-12,
Clevatand, Ohio £4105

HUGE SAVINGS Eliminale Dealer Markups. Free Trial
Batteries Wholesale. Tenms Arranged. Call Toll Frea 1-800-
323-1212. Or Write: Lioyds-PMG, Rockiord, IL 61110

FREE MOMEY! 5300000000 Giveaway. Granis. Mever
Popay, information §1.00. (Refundable). Jakis Box 3068-
Pi4112. Semninole. Florida 34642

FREE HEARING AID CATALOG- Save 'z by mail! Write:
“MoneySavers , 36658PM-12 Apache Pluma Or.. Palmdala,
CA 93550

FEDERAL Loans for small businesses now avadable. (800}
TIT-E342 for free details

CASH LOAMS UNSECURED FROM 12% Perscnal iogns
from $100 1o 525,000 17% Interest. No TDs for bad'no creds.
100% on abliity to ropay. Fres Credit Fispair Guide, Phone 24
hours @ 1-800-876-T950

BORROW 5100 - $100,000! Fast! Confidantial! Glendale,
Box 260279, Plano, TX 75026 - 1-800-244-6589

BORROW S500-540,0001 “Overnighl * On Signatune. Keep
indefinitaly! Action, Box 5488-A. Damond Bar, CA 91765,

BOAROW 5300-5100,000 By Maill Free Dedsila! Write:
THK, Box 1058, Clearwater, FL 34617

FREE MONEY] $300, 000,000 Givenway. Mover repay, “Ev

eryone  Ebgible” NEW Booklet 5100 (Refundabis).
Entrepransurs, Box G23T2A, Virginia Beach. VA 73462

EASY] Money. Loans, Granis, Credit Carda, Government
Money? 1-800-2868-32003

BORROW $500-3100,000,00. Fres Application Cvarmight
Sarvices: (B18) T70-0162 24 Hour.

FREE Heanng Aid Catalog. All Models, Huge savings! Mo
salesman will call. Ahodes, Dept 31, Brockpaort, IL &2810
1-800-458-3100.

SOENCE & CHEMISTRY

“EXFERIMEMTER™ LABDAATORY CHEMICALS -
GLASSWARE, Calalogus 5200 Esfablished 1053
HAGEHOW LABORATORIES, 1302 Washingbon,
MANTOWOC, WESCONSIN 54220

HEW!| SCIENCE PROJECT
FROM
BAW RESEARCH
WATER PROPULSION WITHDUT MOVING PARTS! Build
magneiohydrodynamic (MHD] drva from common mater-
als. Physics, chemisiry explained by ressarchars. Complete

plans #FEPCP-MHDP, $14.95. BAW RESEARCH, Bow 520,
Banks, OR B7T106.

FORMULAS, PLANS, ETC.

MAKE YOUR OWHN FUEL. Cut your enangy cost T5%. Send
§1.00 and SASE 1o: TC Adams, Box 58, Rockfall, CT 06481-
056

MESSAGE DREAMSE are possible Dream bookiat gives
mugummh#lmfwmhmﬂmmh
dreams. One parsan's oes humbly offersd for exam-
ples. 520, Heaven's Gift Inc., Box 176, Lancasier, NY 14088

COLLEGE DEGREES, High Schoot Diplomas. Authentic
looking novelty. Free Catalog. Dept. PM-125, National
Cartificate, 210 5th Avenue, Mew York, 10010 (T18) TES3-6803
{24 Hours)

124 POPULAR MECHANICS

209 PROFITABLE Formulas! [Free List). Ressarch PRE-12,
Box 21332, Davie, FL 33329

TELEPHONE & SERVICE

TELEPHOMNES Sales-service (Amaérican made] wnte:
Telephones, Bax 8M, Simpsan, PA 18407

LISTEN to unusual sctivities 8t home'oflice while you're
away. The discres! TELEMONITOR 2000, Froe catalog (708)
ETa-6475,

PURE WATER by Reverse Dsmosie For inlo send SASE
Bison Products, P.O. Box 5574, Hopking MM 55343

FREE information TESTED counier op WATER FILTERS,
purifiers-high quality-guaranised. Traatment, F.0. Bax 306,
Loyalhanna, PA 15681

GREENHDUSES - Redwood Fitberglass Kits, Hobby/ Uom-
marical sizes. Free Brochyrs. Gothic Arch Greenhouses,
Bax 1554-FM, Mobils, AL J6633 (BOOEZE-4G741

SIMPLE Gresnhouss Plans 514, ad worth £2, send $12 to:

Simply Planned, Dept. CAB, P.O. Box 660310, Sacramento,
CA B5866-0010

RECGIPES, COOKING, ETC.

MAMA'S Own 12 Favorite Sicillan Recipes $5.50. Victor
Palenma, 1442 Benwick Way, Cassslbarry, FL 32707

HOMEMADE aggrolls and fried rces, Vietramase Original
recipes. §2.00 SASE. NHUT, P.O. Box 9982, Anaheim, b
PA02-FI7

101 Femous Potale Recipes, $6.05. Syringa Publishing,
P.0. Box 6841-A, Bolse, 1D BI704. 1D residents, add 5% sales

tam,

JERKY RECIPE and methad. Inspired by the Indian. Lise
your own owven. Send S300SASE lo: Puainsman, Box
T20574, Morman, OK 730704426

YOHAR HOLIDAY TURKEY Racipes Plus Priceless Informms-
fion $3.50. Durfinger, P.O. Box 2314, San Leandro, CA
QasTT

BEST-Evar Collard Green 8300 BLLT,, 3471 N.W. 2nd 51..
Fort Lauderdale, Fla 33311

ROMAMCE, Survival Greates! Fiocipes 900+ List $1.00
Linctsery, 780 5. Main, Dayton, OH 45458

[Contiasd on nexi pege)




224 West 5Tth Streat, New York, N.Y. 10019 Order
m Classified Advertising Dept. (217) 645.3167  Fom
DEADLINE FOR ADS: Copy and payment must be in by the Sth day of the 2nd preceding month for the ssue in _
which the ad is to appesr. See Head of Classified Section, $9.45 per word—10 Word Minimum
HOW TO COUNT WORDS: Name and address must be included n counting the mnumber of words in your ad. Each ini- ' T
tial or number used counts as 1 word: J.J. Smith, 224 West 57th Street, New Yok, New York 10019: 8 WORDS, {wmﬁmwjl
Zip codes ane not counted. Phone #: 2 WORDS, Symbols used as keys are charged for. City or state count as 1 word :
each: New Brunswick, New Jersey: 2 WORDS, Abbreviations such as C.0.D., F.O.B, RPM. USA, PO, 5x7, CENTERED HEADLINE
1&mqu1mﬁ{Pﬂhmmmam;Mamwwm {5 Words or Less)
will be usad &s our authority lor speliing, compound words, hyphenabons, abbreviations, eic, Please make checks pay- $50.00—Screening
abla 1o POPULAR MECHANICS.
Remittance of § B onclosad 1o cover msartion(s) in the igsua{s). Classification
| 1 | | | |
WG CHARGE FOR CAPS | 2 ] | & | s | & T
| | fu | | |
] [® | To-s8a50 | smaas ] | 13312288 | 1es12230
| | 1 | | |
15514176 | 1e-§151.20 | 17518088 | 15000 | 1e-4179.85 | 20-s182.00 | 21418845
i | | () __ ——— |
B25207 0 [ =en7as | 2e522680 | =5m82s | 25524570 | 27528518 | 28338450
il | | | 1 |
2B5ITA05 | 20-3283 50 | 31-g2925s | 22530200 | 53185 | 3+-s3z1.30 | 35-$330.78
L l 1 | | l
36534020 | e | 3a-5358.10 [ | so-s378.00 [ 41a387.45 | 42539680
e | 1 | | il | |
43-5406.35 | #4-sa1580 | as-sazs2s | #6-3434.70 | #7-384a.15 | #o-sas53.60 | #o-$483.05
[ l 1 | I |
50-84T2.50 [ st-pann o | s2-5a81.00 | s3-5500.85 | s+s51030 [ s=s518.78 | se-$529.20
YOUR NAME B PHONE:
FIRM (MAME IN AD)
YOUR ADDRESS
cITY STATE ZIP
DATE: YOUR SIGNATURE
(PLEASE PRINT OR TYPE COFY » FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)
REOPES, COOKING, ETC. EABIEST FASTEST DOUGHNUTS aver| Pius four sther WINEMAKING, BEERMAKING, ETC.
Continued fram incl. How to make modelling dough for kids. Samnd

10 SECRET Famous Fried Chicken Recipes $4.00 BLT,,
HT1 HW. 2nd 51, Fort Lauderdale, Fla. 33311

CAMPERS Hamburger Delight Recips Great full meal tor
ouldoors. $3.00 LSASE Mary, P.O. Boe 675, Rexburg, ID
B3440

FESTIVE HOLIDAY EGG WOG, Sand $300 SASE 1o
Nismeryer, LA #2, Box 307, Grant Park, IL 60940

DEERHUNTER'S Dulightfully Delicicus Venison Recipes.
$300 SASE. Aussell's, P.0. Box 1088, Allen, Taxas 75002
DELICIOUS CANDY RECIPES, DNVINTY PUFFS, ALMOND

BRIMTTLE, $4.00, BASE A. Johnson, Roule 2, Box 132
Waseca, MN 55093

HOLIDAY TREATS. Five easy, fun, family recipes. 53.00/
LSASE includes Nst of other proven dslighis Lane
Entemprises. 326 | Streat, Suite 132, Eurska, CA 85501

HOT WOKKING WINGS Groat as Party Mibblers!! $3.00
SASE. Miches! J's, Bultalo. New York. 142250254

OVER 60 ORMGIMAL MEXICAN FOOD RECIPES, many low
calorie dishes, send $6.00: FVS, P.O. Bax 732, Mary Esthar,
FL 32568

recipas-incl
B4.50 to: W, Hensler, P.O. Box 185, Larchmont, MY, 10583

EASY CHAIR FUDGE mmpresses everyons, groal gitt in-
credibly EASY, SASE & 53 J5 Enterprises, P.O. Box B40-F3,
Bafievua, NE 68005

CHOCOLATE! Thiresn Exguisite Dessard Recipes. 55.00
Faiisate, P.O. Box 8543, Crystal Lake, W 60014

INTERMATIOMAL MEATBALL Recipes from nine coun-
irigs. Easy proparafion, great buffets. $3.00. Box 19144,
Kalarmazaa, M1 45019

CONEY lslsnd Sauce, original recipe, $3100, Highly addie-
mﬁ.hdpumwsnmmmm.cmm
3

PASTA GALORE. 24 delectable recipes plus. $8.50 MKE,
Box 26585, Loop Siation, Minneapalis, MN 55402

TEXAS 10 BEST $500 and SASE to: BAB
Concapts, P.O. Box 11561, F. Worth, TX 78110

GOLDEN Butter Pound Caka $3.00. BLT. 3471 N.W. 2nd
1., Fort Landerdale, Fla. 33311

VEMIBON Recipes 12 sasy favorites. $4.00. Venison, Box
1164, Clarkdale, AZ BEIZ4.

TWO Bean Racipss Great with sll mest fish, poultry.
£3.00, SASE Beans. P.0. Box 50314, Denton, TX 78208,

HOLIDAY SPECIAL irish Cream Fecipe $3.00 SASE.
Recipes, P.O. Box 195, Talert, OF 57540

BETTER THAM SEX CAKE, Delicioun, Easy, $1.00 SASE.
TG, Box 208, Witlon, NH 03086

COOKIEB! Dalicious GERMAN CHRISTMAS COOKIE Fec-
Ipes, §4.85. Mmas, Box 856, FL Atkinson. Wi 53538

EUROPEAN CHRISTMAS! Haalthy, delicate, colorful, soft
candy with fiber. Moms welcoma this nutritional addition:
oookie or swests iray; afier maal snack, DEFINITE HOLIDAY
MUST. Guaranisad. $1.00 plus SASE R Hermshling, 351
South Negiey, Pittsburgh, PA 15232

GREATEST chocolate ple filling ever] $2.00 SASE. P,
PO, Box 50314, Denton. TX TE208

HOUDAY Cheer| Amaretio, Schnapps, Irish Creme etc. 7
Easy Kichen Recipes. £1.00. RAP, Box 572, Janeswille, W1
BAE4E

THICK and Zesty lalian Spaghetti Sauce. Aecipe 3300
SASE. Wonderin, 18812 Lenross Courl, Castro Valley, CA
D548

TASTY CHICKEN facipes Pamphiei Of 10 - §3.99. Asgal
Fiocipes, Box B666-PM, Northridge. CA 51329

AUSTRALIAN chocolate Paviove $3.00 SASE. Margarel,
Box 8110 351, Blaine, WA BE230

UIQUEURS homemade cothes, crome de manthe, Irsh
craam, Gallians-lis ligusirs, $3.00 sach. Recipes, Box 17,
Guillord, MY 13780

ILTIMATE BUFFALD WING RECIPE greal for parties,
haolidays. Mo other mcipe can compare. $3.00 SASE. JAR's
Best, 24 Walnut 51, Schwanksville, PA 18473

FREE! LARGE INFORMATIVE CATALOG.
Brawing, Box 1227-RC, Daytons Beach, Florda, 32115,

FREE BEERMANIMNG . Firest Eqquipmant,
Ingredionts, Fast Servicel 1-800-852-0545. 51, Box TB4-P,
Chapel Hill, NC 27514

BEERMAKERS OMLY! FREE CatalogNowsloitor,
William's, Box 2185-M0, San Leandro, CA 84577

'WINEMAKERS - BEEAMAKERS - Free lllustrated Catalog
- Fast Sarvice - Large Selection - VisaMastercasd - (B 18} 254
0242 - Kraus, Box 7850-L indepandence, Missouri BAD53,

FREE CATALOG! GREAT PRICES! FAST SERVICE!
SEBAETIAN BREWERS SUPPLY, TT10 81 AVE. VERD
BEACH, FL 32087, 1-407-580-6561,

DESTILL Alcohal ol home. Simple method. Send §5.00 to:
Mark, 1026 N. 148th Cir. Omaha. NE 68154

BEERMAKERS-Yinemakers Free Calalog. Fas! Service.
;:mﬂf Caliar-#, Box I3525 Seatte, WA 98133 800-
16871

Manual $£3.00. Homebrewer, T23 Disston. Philadelphia
191114322

BEER DRINKERS Make mors mongy recycling your cans
with Decorntive Windvane Fans. Easy instructions! 5500,
BASE. Fans, P.O. Box 5031 4-M, Denton, TX TE206

BEER, WINE mikes youi own. Free caialog, quality sup-
plies, axcellan Tasl service. Bear & Wine Hobby, 180 New
Bosion Streat, Wobum, Mass. 01801, 1-B00-523-5423

PERSOMAL PROTECTION MERCHANDISE
£1.00. Kaspineskl, B303 M. Ozanssm, Mikes, IL B840
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ADVERTISEMENT

WORTH \\/RI1ING FOR

829 RECHARGEABLE BATTERIES

The Millennium Taking Charge Consumer Bookiet
is full of interesting facts about rechargeable bat-
teries from the care and storage, how they can save
you money, and why wsing them ks an environmen-
tally smart decision. The booklet also offers up to
£15.00 of Millannium rebate coupans. $4.95

830 VACATION GUIDE

The North Carolina Department of Travel presents
its free travel package with facts for planning where
to go, where to stay, and what to do on a North Car-
olina vacation. Free

831 ENERGY PRODUCTS CATALDG

Energy Arsenal Products catalog features all types
of low-cost window and door sealing, and insulat-
ing systems. Our low-cost systems pravent heal
loss and stop air leakage. This type of treatment
will increase the comfort level in your living and
working areas and save money on heating costs.
Fres

832 GAOW AN AIR PURIFIED HOME NATURALLY
Using no pumps or filters, every 24 hours one Pho-
totron® will automatically convert all home air pol-
lutants to pure oxygen 33 times, add up to one
gallon of pure water vapor to your home, and add
natural fragrance whatever plant your imagination
desires. Full color brochure and video. $3.00

£33 CHROME IS AND WILL ALWAYSBEIN . . .
According to the author, this new publication on
chrome plating is dead on target with the growing
popularity of restaring antique cars and motorcy-
cles. Loaded with facts, dagrams, and profession-
al fips, you will leam how to save money restoring
your own antiques and how to make thousands of
dollars by turning this new found eraft into a profit-
able business, Free

B34 HOW TO FINISH WOOD

Color brochure features comprehensive, step-by-
step directions for wood finishing with WATCO
Danish Oil Finishes, Highlights include; color
chart, finishing tips and trouble shooting sugges-
tions. Free

| Popular Mechanics 12/90

Box 1718, Sandusky, Ohio 44870

Prisase ses thal | receive the Aems checked balow

835 THE HOME LAMDSCAPER

This landscape book offers 55 beautitul, profes-
sionally designed fromt and backyard landscapes
that you can do yourseli or hire done—each design
is backed by a complete set of construction blue-
prints and regionalized plant lists! Includes land-
scape designs to fit virtually any style of house.
From Home Planners, Inc. $11.95

836 POPULAR MECHANICE ROLL-TOP DESK
Build the charming turn-of-the-century desk
you've dreamed of with POPULAR MECHANICS
plans. Made from cherry wood, the desk features a
handsome base and a roll top. Eight drawers pro-
vide planty of space for stationary and other items,
and the canvas-backed tabour fid conceals a large,
elegant desktop. $6.95

83T WODDWORKERS' CATALDG

New! The Woodworkers® Store 1990-91 catalog
with over 250 new itams features 100 color pages
of domestic and exotic hardwoods, veneers, wood
parts, specialty hardware, kitchen accessories,
finishing supphies, tools, books, and plans . . .
Many exclusive items and hard to finish special-
ties. §1.00

838 POCKET AND HUNTING KNIVES

Schrade Cutlery presents two catalogs - Qld Tirmer
Almanac and Sheriling Catalogue faaturing Okd
Timer, Uncle Henry, Apesx, Lightwaight and Scrim-
shaw saries of fixed blade, folding and pocket
knives - all “Built To Last A Lifetime.” Free

839 GLIDE TO INSULATION

“A Homeowner's Guide To Insulation And Energy
Savings"', 32-page color booklet gives instruc-
thons an where and how to insulate in an existing
home, in a remodeling project, and in a new home
construction. Also explains govemment insulation
recommendations. From Owens-Cormning Fiber-
glas Corp. Frae

840 SPACE-AGE LUBES

Progressive Energy's brochure features automo-
bide lubricants that reduce engine temperature and
friction, thereby increasing HF and performance.
Also works in ditferentials, transmissions and gear
boxes. Free

841 FOR THE SERIOUS D-I-YER

RY(0BI offers a wide range of power tools for the
serious do-it-yourselfer and the professional
tradesman. Power tools that are designed and
manufactured to the exacting standards, quality,
durability and reliability needed by the professional
while being affordable to the do-it-yourselfer. Full
color brochure. Freg

842 BRING WARMTH AND BEAUTY HOME

Give your home a special warmth, beauty and
openness with windows featuring Sungate coated
low-E glass from PPG. An elght-page, color bro-
chure describes how you can retain indoor heat in
the winter and reduce solar heat gain in the sum-
mer while adding to the value of your home. Free

843 TOWING & HITCH GUIDE

Chaosing the right hitch for your tow vehicles is
easy with the U-Haul Select A Hitch Guide. This
pocket guide is filled with helpful information on
how to select the correct hitch and towing package
fior your vehiche and towing nesds, Free

B44 LIFETIME FINISH

Liguid Glass Enterprises Inc. proudly announces 3
new products—Liquid Glass Pre-Cleaner, Con-
noisseur’s Choice Cleaner with Mink 041, and Wash
Concentrate—to complete its line of high tech ap-
pearance chemicals for automotive, maring, air-
craft, and household uses. B-page color brochure,
sample pack kit, and ordering information. $1.00

845 INFORMATION FOR THE DIVORCED
Membership information and sample newsleter
from national organization, Attorney and local
group referrals, literature on finances, law cita-
tions, top writers, comman sense on all gender is-
sues. $3.00

This Coupon Expires February 28, 1991

[] B2954.95 [ 833 [83rs1.00 [ B [] B4553.00 Totad money for priced items §
O 830 [ 834 [ 838 [ 842
0 g;l m O ﬁ’“ﬁ“ O 0O ﬁ‘ au Service Charge § 1.00
0] 83283, 0] 8384s. o = e Total money enclosed §
Total items requested
Namé [Pleass Pring)
Address
Town Siale Tip Code

[Pleasa send cash, check or money oeder mads out to POPULAR MECHANICS. No stampa, plexsa)

Mote: Popular Mechanics processes your requests for the above information and forwards these inguiries to the organization making the offer. Each company
miails the material directly. Your order will be on its way 1o you within 90 dayz.

— S R S S S S S S S S S S S e e S e ——

POPULAR MECHANICS ® DECEMBER 1590



THE INSIDE STORY ON A NEW LEVEL

More haw enters
the chamber of the
improved " Lift

“OFCLOSENESS AND COMFORT.

Improved system
lifts and exposes
additional hatr.

Improved system
cuets hair even closer.

and Cut” system.

Cuts aff
more haw:

One look into our revolution- directed to the blades. The cutting
ary new razor and you'll realize the  system has been engineered to
standards of shaving iﬁ':" e shave even closer without

have been raised. | ‘_-' 4 - »e>2 the blades touching your
Dramatically. You'll ,. /P skin. And an improved
find you can now shave s bearing mechanism
closer than ever without delivers a more consis-
the slightest sacrifice tent, smoother cutting
of the legendary Norelco' action.
comfort. Together, these engi-
This new standard neering advances shave
of shaving excellence was you closer than ever. Yet
achieved through major not one iota of comfort
IMpProvements s S has been lost. Rather,

\ Invirtually  NewGENERATIONNORELCO.  you've
2 every area of gained a new
' the Norelco patentecl level of closeness
\ w “Lift and Cut. system. and comfort.
“Liftand Cut lser- The comb slots have And that, gen-

wrasoancesr - DEEN redesigned so hair  tlemen, is the real

Noreleos patented . . .
priomance. - GTOWING at inside

any angle can be quickly (:)NOT eico story.
e i e ) NEW LEVIELOF AND COMFORT.

4




= of your nearest dealer.
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“TOYOTA'S REPUTATION CARRIES
ALOT OF WEIGHT WITH US”

To many people, nothing's more important than the reliability
of their pickup—except possibly its capacity for handling
loads. Toyota pickups, like the 1991 Xtracab Deluxe V6, are leg-
endary for their strengths in both of these areas. It'll carry
1,640 1hs” or tow 3,500°* There's even a Tovota One Ton model
that'll haul 2,510 [bs, and tow 5,000.** Yet, with Toyotas power-
ful 3.0-liter V6 engine in front of you,youmay not even notice
the load behind. That’s a big weightoff anyones mind. Call |
1-800-GO-TOYOTA if youtl like & truck brochure or the name

.
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*Including occupants, equipment and cargi. ® * With mantial transmission, not to exceed GOWR of 6900 Iha {8,600 lbs. — One Ton). Requires sdditional
3,500-1b. {5,000-Ib. ) weight-carrying imame-mounted Class 1| (Class I} tow hitch. Get More From Life .., Buckle Up! © 1990 Tovota Motor Sales, US.AL, Inc



