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ASK ANYONE

WHO'S DRIVEN A FORD
LATELY... ABOUT PERFORMANCE:

"TO ME, A SPORTS CAR ISN'T JUST ABOUT
HORSEPOWER. REAL PERFORMANCE
MEANS A FEELING OF TOTAL CONTROL!
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While most furnace and air
conditioner filters filter out larger dust
%:lll;lcles. the new Filtrete” Clean Air Filter

M goes the extra mile,

molds circulating in your home
right now. And it will provide three
months of clean air performance
under normal conditions.

Its unique, electrostatically- ‘ Considering everything that goes
v charged Filtrete fibers work like tmy mag- into the air you breathe, you should con-
nets that attract and trap allergy-causing sider the filter that takes more things out.
| particles that would blow right through Look for the Filtrete Clean Air
an ordinary filter. Particles like smoke and Filter from 3M wherever you purchase
animal dander. your furnace or air conditioner filters.
In fact, the Filtrete Clean Air Filter For a retailer near you call
removes 97% of the dust, pollen, and 1-800-388-FILTER (3458).
i Innovation working for you™
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EDITOR'S

NOTES

@ This has been one of the most exciting new-car seasons in years. There are
lots of new models out of Detroit for '93 as the Big Three up for the most
competitive decade in history. General Motors, Ford nndgc'el?;ya er know they
must have the product out there to hold onto present customers and to woo
some of their old customers back from the Japanese and European car compa-
nies, And they know it must be a top-quality product. The result is one of the
biggest and most execiting crops of new cars in years. Our extensive coverage
was put together by a team headed by Automotive Editor Tony Swan that also
included Detroit Editor Jim Dunne and Associate Automotive Editor Mike Al-
len. Our coverage will continue in the December issue. Meanwhile, excitement
"93 beging on page 37. . . .For even more information on the "93 erop of new
cars, look for the POPULAR MECHANICS New Car And Truck Buyers Guide on
sale at your newsstand beginning
Nov. B. This brand-new publica-
tion will have photos, spees, fea- 7
_ o4 ', 2
F, - 1
L \

tures, options and prices on every
1993 car and light truck sold in
America, Or you ean use the cou-
pon in this issue to order direct as
so0n as it comes off the press. If
you're a car guy (or girl), you've
got to get this thing. . . .Things
were plenty exciting recently in
Bowling Green, Kentucky, as the
one millionth Chevrolet Corvette
rolled off the assembly line. When
the first one rolled off the old St.
Louis plant line in January 1953, 1
wonder how many people predict-
ed the car would still be America's
premier sports car 40 years and
999,99% units later? Number one
million will tour the country for a while, then go into the National Corvette
Museum adjacent to the plant in Bowling Green. Happy 40th birthday,
Corvette. . . .When contributor David Freeman told us about the life-zaving
helicopters operating in Cleveland, Ohio, a light went off in our heads, It's such
a simple idea, why don't more communities operate specially outfitted heii:;:r:f?-

1.

If

MNumber one million and me.

ters that ean be dispatched to accident seenes and begin preserving life i
ately on the scene? After reading Freeman's report, you'll wonder too. . . .
you live in the Chicagoland area, mark the dates: April 16-18, 1993. It will be
the first Chicago AutoSport Expo, sponsored by PoPULAR MECHANICS, Mont-
mery Ward and Sears. Come to MeCormick Place and meet famous race
rivers, see their race cars up close, learn how to make your car look and run
better and last longer at the car care demonstrations, see muscle cars, Cor-
vettes, collector cars, customs and monster trucks on display. And that's just

for starters. More information to come. Till next time.
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The World’s First Laser Detecto

Is Also The Best.

Innovative products are what people have come to
expect from Escort. Our latest? Prssport 1000 Laser,
the first detector designed o pick up the new laser
technalogy

Why You Need A Laseér Detector

Radar detsctors can't detect Laser. I7 you drive
through an ared where bath radar and laser are used,
a radar detector alone won't fully protect you, Use
Passport 1000 Laser with your radar detector 1o provide
complete laser and radar coverage

Superior Range

Passport 1000 Laser detects laser — and how!
While laser manufacturers have spent a Lot of time
telling you that “laser is undetectuble,” Passport's
complex circuitry easily finds it In fact, Passport 1000
Laser can detect a laser signal up to 2 miles away.
You'll never have to worry about being tiken by
surprise again.

WHAT IS LASER?

Laser guns caleulte speed by transmitting
short pukses of light energy and measuring the
time it takes for the reflection to return. (nce
transiitted, the laser signal is dispersed due
1o atmaspheric particles such a8 dust, water
vapor, and car exhaust.

Detection to accuritely receive and inforpret

What You Get
Passport 1000 Laser is 4 full featured laser detector:
* Long range laser detection (up fo two miles from
the source)
* Digital PRT Detection
& Pulse Width Discrimination
= Signul strength meter
* Diark mode for discreet night use
* Adjustable volume control
* Smiall size
* Compatible with mest radar detectors

Satisfaction Guaranteed
We want you to be 100% satisfied with your
Passport 1000 Laser. Use it for a couple of weeks. 1f it's
not everything you wanted, send it buck within 30 days
for a refurd. You can't lose.
Call today 1o onder Passport 1000 Laser: innovative
edge technalogy — available first from Escort.

‘ To order, call toll-free? days a week:

1-800-433-3487

Fax: 5152474800 Custamer Service: 1-BO0-545- 1608

Passport” 1000 Laser $99
Add 3495 for shipping. Olio resldents add 6% sales x

Feor discounts, full product llpp_uﬂ nTmrE. |

sk whoul our EscoriPiny Clak™

ESCOHT
P Department 506802
5200 Fields-Ertel Road
Cincinnati, Ohio 45249

ESCORT.

The Innovative Bdpe™

|

ESCONHT ||nrd|a:.'|:!. Em rlﬂlgurd and mameaciumd in the 1754

2 1o



I.ETTERS

I really enjoyed your cover-
age of Chevrolet Camaro's
25th anniversary. I have
been a Camaro enthusiast
gince I ean remember. My
favorite-year Camaro has
always been 1969, I have a
red '69 coupe with the 200-
hp 350 V8, Turbo Hydra-
matic 350 transmission, and
a functional ZL2 cowl-in-
duetion hood. Other fea-
tures include the deluxe
black-and-white hounds-
tooth interior, air, console
and front and rear spoilers.
It's a real pleasure to drive
and always attracts a lot of
attention.
GREGORY QUINN
IRVING, TX

Anincorrect statement was
mide in the “Heritage Hur-
ricane” article in the Chevy
Camaro section. It read:
“There are only a few cars
in the world that can run a
tﬁ:lam:r -mile quicker than

that [14.30 E.T.], and they
all cost at least $25,000
more than the Z28." My
stock 1990 Ford Mustang
LX 5.0, which cost $14,251,
rana 14.2 quarter-mile at
Atco Raceway in Atco,
New Jersey, the first time
at the dragstrip. The LX is
faster and less costly than
the Z28, with the best

Letters are subject to editing for

length, style and format.

bang-per-buck ratio on the
lanet. Talking about the
eartbeat is fine. Just
don’t forget about the

Hoofbeat.
VICTORJ. BURRIS
CLAYMONT, DE

Fahrvergniigen
After a recent article about
another of Detroit’s make-
believe cars, GM's Ultra-
lite, reader Lawrence
Hooker responded with a
letter praising the R&D
efforts of American auto
manufacturers. He was
also eritical of those who
didn't buy American cars,
His whining admonition to
those who buy foreign cars
was “Out of work? Hungry?
Eat your foreign car!” In
1964, I bought a new Volks-
wagen bug for about $1700.
Running on its third engine
and original transmission,
the car now has more than
546,000 miles on it. And it's
gtill in fine shape. My bu
has never been ged ang
I drive it daily. Right now 1
drive about 80 miles a day.
My answer to Mr, Hooker's
suggestion to “eat my car”
is this: I do! Twenty-six
years without ear pay-
ments buys a hell of a lot
of food.

BILLSTONE

DALLAS TX

But your VW doesn't have
air, automatic, power
steering, brakes, windows
and door locks and the
premium stereo sound
system, —Ed.

Mai ’ﬂtunanm

I. must take issue with some
of the information you pre-
sented in “Choosing The
Right Engine 0il.” You
state that the highest oil
specifications available are
8G and CD—since the CD
classification was issued,
we now also have CD-II,
CE and CF-4. In addition,
the*C" designation is forall
commercial applications,
gasoline and diesel, not
merely diesel as you elaim.
ROLF U. ENGELFRIED
WILTON MANORS, FL

Contributing Editor Don
Chaikin replies: We're both
right. While many new oil
service classifications have
been licensed by the Amer-
ican Petroleum Institute
fAPL, those licenses may
not be in use. I'n other
words, while oil refiners
have the technology and
the rights for producing
oils of certain elassifica-
tions, they are not exercis-
ing those rights by selling
that oil. As a do-it-your-
selfer, the most currently
rated oil you will find on
shelves will be SG-CD.
And the API says that
though the “C" does stand
for “commercial,” the des-
ignation is for diesel en-
ginesonly, not gas engines.

A Sunken

end
In my opinion, the Tifanic
did not have to sink. After

four years inthe U.S. Navy

Reader Gregory Quinn's 1969 Chevrolet Camaro coupe.

and 33 years with a New
York-based marine towing
and transportation compa-
ny, I have gained much
practical knowledge of vari-
ous marine vessels. The Ti-
tanic had reciprocating
steam engines that were
equally powerful in forward
or reverse. If the rudders
were put amidships and a
reverse speed of 10-15
knots could have been
reached, the water movin
along the outside of the huﬁ
would have created a si-
phon effect drawing the wa-
ter from the hull. If the ship
did not answer the radders,
steering could have been
accomplished by making an
outhoard propeller push in
the opposite direction the
ship was moving. This
would have had to be tried
right after the collision,
while the ship was on even
keel and the propellers
were in the water.
GEORGE HERMANN
WHITESTONE, NY

I read everything I can find
about the Tifanic, and
there are a lot of things
written that don't ring true
to the book [ have, The
Sinking Of The Titanic,
edited by Logan Marshall.
Unknown to the passen-
gers, the Titanic was on
fire from the day it sailed.
The fire started in the No. 6
coal bunker, With all this
heat and the steam pres-
sure coming from the 24
idouble-end and five single-
end boilers, plus the 25
knots it was going when it
hit the iceberg, I speculate
that the seams could have
opened on the side of the
boat. The cold water hit the
boilers causing them to ex-
plode, blowing the boat
apart.
GEORGE AIGUIER
REDFEATHER LAKES, CO
{ Ploase turs do page 15)
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ONE CAR COMPANY JUST REDEFINED |
How QUALITY SHOULD BE MEASURED.
IT GOES FURTHER THAN THE LAB,
FURTHER THAN THE TEST TRACK.
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100,000 MILES AGAINST HONDA
OUTPERFORMED THEM
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ACHIEVA WENT
ACCORD AND ToYOTA CAMRY AND
INA REAL-WORLD TEST.
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THIS ALL PLAYS A PART
IN ACHIEVA’S LONG-TERM QUALITY.

OPTI-RIDE
SEATS are con
ructed o
resist saoging
and to ooy
farm to bodhy'
Contours
T dirheer
Siche urmibar
adstrmant
SIS COITY
fort to thes
robie ACHIEVA'S QUAD OHC AND QUAD 4' DOHC
desgrn EMNGINES requlre no spark plug wires or dstributor Ths

L. AcHIEVA'S
STANDARD
FOUR-WHEEL
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BRAKING
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STAINLESS STEEL
EXHAUST SYSTEM
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component life
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LETTERS (Contimued from &

I wish to congratulate you
on the story about the
Strike Eagle. As a retired
flight-test erew chief for
the U.S. Air Force, I could
not explain to my wife the
sensation of being in the
rear seat of a fighter-bomb-
er jet the way Science/
Technology Editor Abe
Diane did. Excellent story!
SGT. MARVINJARMAN, RET.
KINSTON, NC

Dane's F-15E Strike Eagle
gtory sold me the magazine.
It was a straight from the
hip, no macho b.s., spell-
binding story. The pietures
were crisp and detailed.
The whole article made me
want to charge right up to
my local Air Foree base and
demand a taxpayer’s promo
flight from the first jet jock-
ey who would take my 500
bucks.
VAUGHN MCMILLAN
CALGARY, CANADA

Caught In
The
In the "84 Cadillac De Ville
Spy Report in the June is-
sue, you wrate: "Though
this prototype is heavily
disguized, some features
are visible." Including the
finger the driver is giving
your photographer.
WALTER H. WINNARD
FRONTROYAL, VA

How foolish of the driver to
think that a mere obscene
gesture would keep us from
publishing the spy shot. .

—Ed,

Magnetic Water
Treatment

As environmentally con-
cerned citizens and corpo-

rations look for non-chemi-
cal solutions to the treat-
ment of water, many find
magnetic treatment the
prudent and cost-effective
alternative for solving hard-
water scale problems. We
would like to thank PM for
its fine coverage of a subject
that some individuals still
view as controversial. How-
ever, we would like to in-
form readers that Mr.
Raber, chairman of the com-
mittee that investigated the
non-chemical treatment for
the National Association of
Corrosion Engineers, ob-
served the dissolving of
hard-water scale at Vie-
toria Towers, our San An-
tonio installation, and we
protest his comment that
magnetic treatment is fie-
tion, since he was a witness
to the successful de-scaling
demonstration.
PETER KULISH, PRESIDENT
THE MAGNETIZER GROUP

You missed the point. One
of the biggest advantages
of using a focused magnetic
field on water lines is to re-
duce or eliminate the scale
buildup in the water heat-
er, thereby saving lots of
dollars in fuel costs for op-
erating this major appli-
ance. Calcium scaleisa
very effective insulator. A
Ye-in. buildup of scale in a
typical home water heater
means an extra 55% gas or
electric expense to heat
vour water. A Ye-in.-thick
scale coating requires a
72% inerease in fuel costs.
The magnetic treatment
device can pay for itself in
less than a year just by
eliminating this one nui-
sance, JOE MUMBACH

WHOLLY WATER
WATER TREATMENT
EQUIPMENT

Kitplanes
In Editor's Notes you stat-
ed that ultralights were
“flimsy little things
powered by lawnmower en-
gines" and “vou sort of rode
on top of, rather than in,
them.” You also deseribed
kitplanes of 10 years ago as
“contraptions.” It is not
necessary to belittle one
category of aireraft to em-
phasize another. Kitplanes
today are great, but they do
not replace or simulate the
advantages ultralights of-
fer. In the early "80s, ultra-
light aircraft came within
one unit of matching the
sales of production aireraft.
They were affordable and
easy to build—attributes
unattained in kitplanes to-
day. Although I am a rated
FAA commercial pilot, a
majority of my flying time
came in ultralights. The ul-
tralights [ flew all used air-
eraft-grade aluminum and
stainless-steel cable. All of
the hardware was AN-
grade. The engines were
not from lawnmowers, but
rather, from snowmobiles
specifically modified for
aviation application. When
was the last time you came
across a 40-hp lawnmower?!
Today's Rotax engines,
used in many popular kit-
planes, began their exis-
tence as snowmaobile en-
gines. Unfortunately, the
cost of today's engines are
more than the cost of the
Pterodactyl ultralight kit 1
pure , all inclusive, 10
YEArs ago. DOUG BOYLE
FORSYTH, GA

The First
Ornithopter

I assumed your report
would tell of the culmina-
tion of one of humankind's
oldest dreams: the flight of

Cadillac De Ville's driver indicates own IO for our Spy camera.

a full-scale, piloted orni-
thopter. I was disappointed
to find, instead, your story
about a radio-controlled,
gas-powered model, Rub-
ber-powered model orni-
thopters were flying before
the Wright brothers.
They've been built and
flown in competition at
least since the 1930z, Model
ornithopters have flown on
rubber, gas, diesel and
electric power with flight
times exceeding De Lauri-
er's and Harriz's 1 minute
and 46 seconds, The real
problems of flapping flight
arise when you scale uptoa

L TN e .

size capable of carrying a

160-pound pilot.
WARREN A. BERGER
LOUTRA, VA

Possible Dreams
Because of inventors, and
those with dreams, we have
many items that make life
easier. [ was surprised to
see items in the Possible
Direams exhibit at the Hen-
ry Ford Museum that were
invented and demonstrated
many years ago that we
think of as new today. It's
nice to see where we've
been, but more exciting to
see where we're going.
AMY DOHMS
CEDARCITY.UT

[ was very excited to see
the hand-built hydroplane
twin-sponson boat from a
1963 issue. I, too, built an 8-
ft. single-person racing hy-
droplane from your plans
and it changed the course of
my life. I became an engi-
neer and have been with
Cadillae Motor Division
ever since. 1. REED

DEARBORN, MI
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Rope Bridge Moored to Mountain Peaks

Flying Bridge
Bometimes the simplest
structures offer the bigpest
thrillz. Take the rope bridge
that swung between two JM-
ft. crags on the coast of [re-
land, Gale-foree winds often
blew in from the sea, whip-
ping the span into a frenzied
oscillation, But that didn't
.-Hh'|1 |ﬂl':l|..-. who H!li'w how
sturdy it was, from parading
across. Even on the calmest
days the bridge tended to
sway—after all, it was the
sole route between a salmon
fishery and the Old Bush-
mills distillery.

60 YEARS AGO: OCTOBER 1932

Fetru inferno
The Beaumont oilfie I 1= had
mHIi' Ti\.L"‘ Ia"'llllm ate EI.

veur later, they e 1| oded
into flame. Firefighters had
never battled a conflagration

of this seale. Wells spouted
200-ft. columns of fire for
three days, Steam hoses E-Ct']'l'.
the blaze in check, but in the
end, the flames mysterious]y
went out on their own.

Latest Model

Ship model plans hove fre-
gquently into our pages dur-
ing the "30s, One of the
grandest we detailed was
The Sovereign Of The Seas,
shrunk to a 2-ft. length and
lathed from white pine. The
original, a gaudy 100-gun le-
viathan twice the size of a
Spanish galleon, was Lhe ve-
hiele by which 17th-century
England rose to maritime su-
premacy. Faithfully repro-
duced down to the barogue
ornamentation, our model
took a 9-part series to pre-
sentin full.

30 YEARS AGO: OCTOBER 1962

Tin Man

"Robot™ had been a part of
our vocabulary for a decade,
and mechanical men enjoyved
prominence in popular cul

ture. Inventors sought to
capitalize on the phenome-
non—typically with bizarre
results. One British tinkerer
gpent £18,000 building an all-
purpose automaton. He
clarmed the machine could
talk, sing, whistle, laugh or
earry on 4 conversation for
an hour and a hall. In addi

tion, it could read the news-
paperand fire a revolver—no
doubt at Lhe same time.

How Volid Are Those 10 Teain ¥
SR s TR A
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Five Waps in Bomd Wl

Sharper Image

The fins ofthe "50s had finally
vielded to the squared-off
atyling of the early '60s
Sheetmetal creased toa crisp
edge defined automotive
anatomy back then, most no-
ticeably in the new Dodge
Dart and Buick Riviera. But
one car swam aguinst these
tides—the Corvette Sting
Ray, with its aquatic silhou-
ette. At a time when yearly
mechanical improvements
were conservative, Chevy
changed everything but the
engine and transmission on
the low-slung bombshell.

Boggy Buggy

| Taying with the hovercraft

concept, Vickers built the
VA-3, a Lund Bover skirted

&

with an gir-cushion system.
While the wheels didn’t lift,
the Rover could still tiptoe
through swampy terriin. PM




The only razor that senses and adjusts

fo the individual need's of your

Gillette Sensor: the shave

personalized to every man,
It starts with twin

blades, individually and

—

independently mounted on
highly responsive springs,
So they continuously sense
and automatically adjust to
the individual curves and
unique needs of your [ace.

Innovation Is every-
where. You can feel it in the

ce.

textured ridges and the balance of the Sensor razor.
You appreciate it in the easy loading system and the

convenient shaving organizer.

Even rinsing is in-
novative. The new blades
are 50% narrower than any
others—allowing water to
flow freely around and
through them, for effortless
cleaning and rinsing.

All these Sensor tech-
nologies combine to give
your individual face a per-
sonalized shave —the clos-
est, smoothest, safest, most
comfortable.

The best shave a man

can gﬂl.
€ 1571 The Gilette Company  [LISA]

R T

Gillette

The Best a Man Can Get "
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Driving the unseen.

An interview with\ |

At age 12,

Davey

Allison

decided to

became

a race

driv-

er. He

started

out sweep-

ing garage floors after
school. By age 14 he
was taking engines
apart and by age 15 he
was putting them back
together. Now he'’s one

of NASCAR's brightest
young stars, He finished
the 1991 season by
leading more miles and
more major NASCAR races than arli;Jy-
one. He began the 1992 season by
winning the Daytona 500. He owns
his own Grand National team and
drives a Ford Thunderbird for the
prestigious Robert Yates Racing
team. The homework Davey did as
a kid gave him a unigue feeling for
equipment. He knows that what a
modern race driver doesn't see can
be as important as what he does see.
“I watch videos of wind tunnel
tests,” Davey says. “Then when ['m
on the track I visualize air currents
as colored smoke passing over the
car. If you did the same, you'd see
why the slingshot maneuver is a
thing of the past in stock-car racing.
Because of today’s improved aero-
dynamics, you don't get as
much vacuum behind a
car you're following. If
you don’t have another
car to draft with you

when you pull out to "
pass, it's I1ir e hitting a
wall of air. o T o
Road Tracks i
vs. Oval Tracks.

Other unseen laws of physics apply
to the tracks themselves. End
physics make today’s stock cars a
mighty handful at the two road
tracks on the NASCAR calendar.
Davey says: “We've got 3500-pound
cars. Compared with Trans-Am cars,
ours are heavier, our brakes are
smaller, and our tires are narrower.

Yet we're running on road courses
that Trans-Am cars are built for.”

Davey did more homework. He
went to a road-racing school four
times, and the result was victory.
“¥You approach a turn differently on a
road course,” Davey explains. “Typ-
ically, you come in easier, braking
and maybe trail-braking. You take a
later apex and try to get on the throt-
tle early. On an oval track, you drive
into a turn hard, use the brakes to set
the car, maybe drag the brakes
through to keep the car positioned,
then pick up the throttle a little later.
On a road track you use most of the
chassis coming out of a corner,
whereas on an oval track you let the
chassis do the work in the corner
itself.”

The Biggest Unseen
Force —Teamwork.

Davey credits chassis setups by
crew chief Larry McReynolds, along
with engines built by team owner
and manager Robert Yates, for much
of his recent success. But it takes a
driver who understands equipment
to communicate with the people
who make it work.

“We have power and reliabilit
that are just unreal,” Davey says. "It
used to be that a good racing strat-
egy was to save the car for the final
laps. Some drivers still do that, but |
don't. Today’s technology is so good
that reliability is no longer a big part
of the equation. | tend to push per-

formance to the limit
for the whole race.”
Davey also credits
Texaco products for
their contribution to
technology: “We've
seen technology im-
prove in NAS , and
we’ve seen it improve
in the petroleum indus-
trty. I know that's true
of Texaco products be-
cause | use them, on
the track and off.
“For example, on
the road, Havoline
Formula? Motor Oil
helps protect your en-
gine from heat stress
starting friction, an
engine dirt. And on the track, we
haven't had a single oil-related en-
Eine failure in 6 years of racing with
avoline right out of
[h?q, hntftle." :

§ 10r gasoiine
Robert Yateg has used
a special racing blend
of Texaco System? in
engine development.
And the entire World
Challenge racing se-
ries of the Sports Car
Club of America fSCCﬁ} is run only
on the identical super-unleaded
System? you can use in your car.
DEVE{ offered some thoughts on
the subj

f
ject:

“In everyday driving, System?
works in places like your fuel and in-
duction systems and your intake
valves. If you could look in there,
you'd see how it can constantly clean
your car's engine. That helps an
older car run younger and a new one
keep running in top shape. And you
get all that performance in every
single octane grade of Texaco
System® Gasolines.”

AN

¢

TEXACO SYSTEM* AND
HAVOLINE FORMULA™

T HE

£ 902 Teaco Inc.

ENERGY

TO G O

FURTHER.
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News Of Tomorrow's Technology Today

BROOKS AFB, TX—The
uncanny agility of emerging
fighter jets presents a quan-
dary for the Air Force. How
can the service prepire pilots
to handle the complex g-
forces wrought by super-
maneuverable aireraft like
the F-22 and its successars?

One answer may be a pro-
posed flight simulator that
miakes those old training cen-
trifuges seem like merry-go-
rounds.

At the Air Foree's Arm-
strong Laboratory, engi-
neers have outlined an elee-
tromagnetic vehiele that
would whip around a ring of
track roughly GO0 1T, indiam-
eter. Speeds would reach be-
tween 2756 and 300 mph. The
track eould sceommaodate dif-

Super Centrifuge To Jt

ferent vehicles, gome even
simulating spacecraft.

Inside, asphere eontaining
the trainee would spin freely
an any axis—or several axes
at once. The rotation would
be driven by a proprietary
traction mechanism that fed-
tures arraya of wheels or ball
lH.*jn"L:ll.gh an the :-'pht*!'l.":- out-
er face.

Dubbed the Combined Ac-
celeration Flight Simulator,
or CAFS, the facility would
depend on lightning-fast
computers to synchronize
motion with visuals. Flat or
slightly curved electro-chiv-
mic displays would line the
inner face of the sphere.
Edicr Abe Dare
Aasigtant Ecienr Gieg Popes =
Conpriviimy Liss Busch, Mk Fillon

Ed laxrobt Herhy Shulcdenes

p-Start Future Jet Jocks

Catching g's from multiple

Currently at the prelimi-

nary concept stage, CAFS  angles. a pilot trainee gets
hus not received further supermaneuverable in CAFS
simulator.

funding from the Pentagon.

Highlights This Month

B If Fish Could Talk—Edible beepers tag
deep-sea denizens.

B One-Man Train—Personal rapid transit
comes of age.

W Skydiving Tanks—Army's future air-
droppable armor.

B World’'s Biggest Water Balloon—The
latest scheme to export Alaskan water.

B Mechanical Milkmaid—~Robots invade
the dairy parlor.

B Traveling Wheels—Japanese car folds |
iNto a suitcase.

POPULAR MECHANICS ® OCTOBER 1992

{More Tech Update on page 200 19
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Rover’s Swinging Legs

PASADENA, CA—Engi-

nears at NASA's Jet Propul-
sion Laboratory just ean’
seem to stop making plane-
tary rovers smaller and
smaller, One of their latest
i Go-For, an S-pound wone
der approximutely the size

of a minjature poodle.

The rover runs on four mo
tored wheels mounted on
struts that eun rotate com-
pletely about the body,

This arrangement lets Go-
Forright itselfif accidentally
turned turtle. Torque tubes,

assemblies, conneet
left and right strats.

In addition, the
mechianism lets the
mini-rover redistrib-
ute its weight beneath
either front or rear
wheels to gain extra
traction for elimbhing
nbistacles.

JPL's Go-For windmills

Its legs to climb obstacles
or right itself.

Bottom-Feeder Finder

ABERDEEN, SCOT-
LAND—Marine hinlogists
would fike to tag and track
the denizens of the deep the
way terrestrial zoologists
use radio=-beacon collars on
wildlife. Now Secottish re-
searchers have developed a
avstem todo just that.

The Aberdeen University
Deep Oeean Submersible, or
AUDOS, is an aluminum
skeleton fleshed out with
cameras, hydrophones,
Lape recorders and
ather instruments.
."'LJ:iI.I, tied Ellil.‘-i'l:il Tii
the framework are a
number of miniature
acoustic transmitters
smeared with mackerel

T N

i e

driven by worm-gear

BOSTON, MA—Sweden's
2000 tilting train (see Tech
Update, page 16, May '91)
will debut on Amtrak's
Northeast Corridor next
spring on a test basis,

On the fully electrified
track between New York
anid Washington, the X2000
will likely replace a Metro-
liner express train,

O the New York-Boston
run, however, the tracks are
only electrified between
New York and New Haven,

flesh. Tethered toa buoy,
AUDOS operates 15,000 ft.
below the surface.

First, fish eat the bait-
eoated transmitters, which
stay undigested in their bal-
lies for diays. Each transmit-
ter broadeasts a unique sonic
signal, whieh is captured by
the hydrophones and tape-
recorded. One scanning hy-
drophone picks up the direc-
tion of a fish’s movement,
while two vertically spaced
units pinpoint its height in
the water enlumn. Signal
strength helps to estimate
the fish's range.

After a spell, AUDOS re-

leases its ballast and pops to
the surface, the data secure
in pressure hottles.
» The Aberdoesn zoolo-
gists have tested AUDOS
un dozens of missions,
studying secavenging
grenadier fish in the AL
lantie and Pacific Oeeans,

Grenadier fish swallow

baited transmitters that
broadcast their where-

abouts to AUDOS.

All Aboard The X2000

Conneecticut, Fornow, two
RTL pas-turbine power cars
will roll with the X2000 loco-
maotive, to pull the load on the
unpowersl streteh,
Because the RTL cars
ean't take curves as fast as
thie X20000, the time savings
won't be dramatic, But by
1996, when the whole route is
electrified, today's 4Ve-hour
trip will shrink to 3 hours,

Amtrak’s Northeast patrons
will soon ride the X2000,
which talkees curves at 125 mph.

{More Tech Update on page 26)
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The Minivan Company.

One automotive company
has earned that title.

The company that in 1984
invented the minivan.

The company responsible for such
technological innovations
as the first minivan airbag
and the first built-in child seat.

The company that has sold
more minivans than all other
companies combined.

The Minivan Company.
It has a more _formal name:

The Chrysler Corporation.

b

Va¥



Ask any of the three
helped make Chrysler

F '-l- %%
y
-

190133 Mvenosath Gromd Viisger LE

Ask thewoman Ask the family
who baby-sits in one. in a Honda

1993 Chrysler Toun & Country | O N
Ask the engineer who hadn't Ask the maga
owned an American car one to the
in over ten years.
Dodge Caravan and Plymouth Voyager With our minivan airbag, rear shoulder
were this country’s first minivans. belts and our anti-lock brakes," America has
Ten years later, they're still America’s first chosen us for the safest of reasons.
choice. And no one else even comes close. Ask the Cartwrights, who ran right into a
The McDonough clan can tell you why. concrete abutment. And walked away with

They own six Chrysler minivans. only a few bumps and bruises.



million owners whove
The Minivan Company.’

who used to be Ask the family
commercial. that owns six.

19493 Dodge Cavavan SE . 2R
zine that took Ask the family who survived
Arctic Circle. a collision in one.

Thanks to Town & Country, Chrysler And our choice of lengths, seating options
minivans have been selected for the most and built-in child seats' have made us a natural
luxurious of reasons, as well. for growing families everywhere.

Just ask David Tarnosky. His'92 Town & Three million owners can tell you why.
Country is the first American vehicle he's

Call 1-800-876-MINIVAN and tell us your story.
owned since 1979. Maybe ure'[Iyuse it, Inqé.

To buy or lease, see your Dodge or Chrysler-Phymouth Dealer.




The Minivan Com

1984 Chrysler introduces the minivan. 1985 Selected as
one of the “Ten Best Cars” in America by Car and Driver.
1987 V-6 power and a long wheel base model. Automobile
Magazine “All-Star.” 1988 1,000,000th Chrysler minivan
sold. Automobile Magazine “All-Star” and a Family Circle
“Family Car of the Year.” 1989 Automobile Magazine
“All-Star” and Motor Trend “Ten Best.” 1990 2,000,000th
Chrysler minivan sold. Town & Country, the first luxury
minivan. Automobile Magazine “All-Star” and Motor Trend

— Y -
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pany: A History.

“Ten Best.” 1991 The second generation of America's best

selling minivan debuts. Chrysler offers anti-lock brakes,

all-wheel drive and quad seating. And introduces the first

minivan driver's airbag." Automobile Magazine “All-Star” and

Motor Trend “Ten Best.” 1992 3,000,000th Chrysler minivan

sold. The built-in child seat, Motor Trend “Ten Best” and a

Prevention Magazine “Safe Car of the Year.” 1993 Ten model
years and still number one. With the highest owner s

L..
'\""H!"r"'_ -
Sew limaed warranhes 1 oealer .
RGNS 8N MSFCHONS AP s o e

® Ask sibout pvallable V-6, bull-in child seat.
anti-loek bralees, all-whed drive and gquad
sealing. Our standard driver's minban alrhag
prowides added salety when seal belf is wom
So bucke tp lor safery. * 591 Minsvan Ovwner
Laowalty Study, L Polk & Co, July 19692

[ & |
Dodge (HRYSLER

Call -800-876-MINIVAN jor more informeation.
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Personal
Rapid Transit

CHICAGQO, IL—As traffic
Jams continue to choke the
Windy City's suburbs, the
Regional Transportation Au-
thority (RTA) is mulling a
radical new form of public
transport. Personal rapid
transit has waited patiently
sinee its conceplion in the
14505, hut now appears
realdy to eoux suburbanites
out of their cars.

The concept calls fora leet
of fully automated cars run-
ningr on trsicks, hustling small
groups of riders nonstop be-
tween stations. The vehicles,
driven by linear motors,
eruise at 30 mph.

Computer control ensures
that an empty cab awaits
passengers at every stop or
ig no more than 3 minutes
away, even during rush
hour. Station-pute machines
that sell magnetic tickets
automatically hail an unused

Personal rapid transit. shown here in TAX12000 form, may come to Chicago’s suburbs.

transpaort vehicle,

RTA afficials are calling
for a 2-mile test track in the
suburhs, and two groups of
contractors have submitted
hids. Boston-based Stone &
Webster Engineering leads

one team, with plans for 3-
person bubble cars designed
by TAXIZ000 Corp. The ri-
val group 15 led by the Swiss
firm Intamin AG, promoting
its boxy 4-person vehicles.
This fall, the RTA board

will vote on procesding with
the project, picking a loca-
tion for the test track and a
contractor team to build it.
With a green light for con-
struction, the test track
wotld g0 intoservice in 19495,

Transforming Chopper

MESA, AZ—A new breed of
convertible rotoreraft boasts
significant advantages over
ather vertical-takeoff air-
cruft, say its developers at
MeDonnell Douglas.

Called a canard rotor
wing, the vehicle builds on
the old stopped-rotor con-
cept, In hover mode, exhaust
from a turbofan engine would
drive the 2-bladed rotor.
Featherable canards and a
horizontal tail would aug-
ment [ift during forward

flight. Speed could reach
Mach 0.7 if the rotor blades
stop at an oblique angle,

The concept ohvintes com-
plex tilt-rotor drivetrains
and the labyrinthine air pip-
ingrin the late DARPA/SI-
korsky X-Wing project.

MeDonnell Douglas zays
an unmanned protot ype
waotld take two years to
build, given funding.

Canard rotor wing halts blades
and gains lift from other
surfaces during forward flight.

New Tanks To Drop In

SANTA CLARA, CA—The
Army's on-again/off-again
Armored Gun System pro-
gram (see “Tanks For To-
morrow,” page 68, May "88)
is officially on, with FMC
Corp, petting the nod to
bitild the light tank.

Destined for rapid deploy-
ment forces, the vehicle will
replace the MG51 Sheridan,
now used exelusively by the
82nd Airborme,

The AGS's autoloader will
mark a first for the UU.5.
Army. The 12-round-per-
minute mechanism will cut
erew size from four to three

and allow a bulkhead to insu-
late personnel from ammo,
inereasing survivability,

The 1056mm gun will be the
XM35, originally developerd
for the Marines. Four shock
absorbers soften recoil.

The vehicle itsell weighs
only 35,500 pounds in air-
droppable configuration. But
crews can bolt on two addi-
tional layers of armor.

The Army hopes to buy
300 of the vehicles, with pro-
duction beginning in 1996,
Armored Gun System, shown
here with older M&6BA | cannon,
will support light infantry.

{More Tech Update on poge 28)
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While other brands raise prices, DORAL announces that
we gre reduting our manufacturer's list price. At partic
patng outlets, you will enjoy a new averyday low price
gach time you buy DORAL, and save up to §2 60 on every
cartan gnd 26¢ an-every pack when you buy without
couptns.® Thiat makes DORAL the everyday lowest:
priced top ten brand in America. In fact, it's priced a8 low
of lower thamany othet leading nationsl brandad savings
cigaretiel And with aurspecial coupon promotions, you'll
receive even greater value. So il you're a DUORAL smokar
already, thank you, If you're a smoker who hasn't tried
DORAL, there's never been a bettar time. DORAL, the
Wmg, “tar”, L2 my. nicotine av, par agretie by FICmEthod unbeatable combination of taste and valug

*Based on mir.'s list price reduction

SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.

£ 13 R REYNOLES TORASED £0
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JUNEAU, AL—Congress's
Office of Technology Assess-
ment has condemned the
subses aqueduct idea (see
Tech Update, page 14, Feb.
"92) as a pipe dream. Now
the state of Alaska has
thrown support behind a new
plan: huge floating bags to

Monster Water Bladders

export fresh water to South-
ern California.

The idea comes from two
venture companies: Calgary,
Alberta-based Medusa
Corp., which has designed
the bags, and Santa Barbara,
California-based Sun Belt
Water Ine., which would buy

the water from
Alaskaand sellitto
California,

Made of water-
proof canal-liner plastie, the
bags would be crisscrossed
with heavy nylon strapping
to prevent any rips from
propagating. At 1000 ft. long
= 250 ft. wide, each would
swallow 72 million gallons of

water—enough tosupply 400
homes for a year,

Sun Belt envisions filling
the bags at a pumping station
near an Alaskanriver, A
treatment barge anchored
offshore could chlorinate and
fluoridate the water. Then a
tugboat would haul the bag
south,

Alaska, which enjoys 400

Towed by tugbaoats, floating Medusa bags
could transfer Alaskan river water to
Southern Callfornia.

in. of precipitation a year in
some spots, has recently le-
galized the export of water
fora fee. Meanwhile, Medusa
has also proposed the bags
for transporting water in the
Middle East.

Gunpowder Fingerprinting

GAITHERSBURG,

MD—Police labs may
soon have a powerful
new weapon: i fust way
to help prove that a sus-
pect fired a gun, .

The technigque is
called micellar electro-
kinetic capillary electro-
phoresis, or MECE. The idea
is to mateh a firearm with the
unigue mix of chemical resi-
dues that adheres to the hand
of someone who has recently
shot & gun.

Detectives first ab-
tain a sample by sticking
masking tape to a sus-
pect’s hand. Technicians
then dissolve the resi-
dues inaleohol and inject
the solution into the

which are spherical molecu-
lar elusters like detergent
particles, act as traffic regu-
lators in the capillary, They
slow down the different resi-
dues to different speeds, de-

pending on the residues’
chemistry, so that identical
compounds group to-
gether.

As the bunched resi-
dues pass a light source,
g photodetector identi-
fies them, The sensor's
= oulput can pinpoint resi-
“ due patterns character-
= istic of individual lots of
ammunition.

MECE is faster, cheaper
and simpler than current
tests, NIST engineers be-
lieve it ig ready for transfer
to nitionil forensic labs.

SEFARLATED FED0T

Graphite piston runs clean but
costs a pretty deutsche mark.
STUTTGART, GERMA-
NY—Daimler-Benz has in-
stalled pistons made of poly-
erystalline graphite in a
series of Mercedes-Benz
1M Es. The result: 409 fewer
hydrocarbon emissions and a
30% cut in carbon monoxide

| output, Fuel sconomy went

up by 4% as well,
Graphite keeps combus-

| tion gas temperatures hotter

and weighs less than alami-
numt It's also a lot tougher.
But with current technology,
graphite pistons cost 100
times more than aluminum

! equivalents.

MECE apparatus. 2

MECE uses an elec- &
trical field to foree the =
solation through a nar- il
row capillary. Micelles, |
Gunpowder fingerprinting o
pinpolnts the unigue ]
patterns of residue that E
characterize a gunshot. #
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10Z00M 90WR

Neither rain,
Nor snow,
Nor gloom

of night...

The new weather resistant
1GZ00m 90WR from Pentax
means fantastic pictures without
Worry, no more missed oppor-
tunities, and a lot more fun.

“nhl now you had to be careful
or moisture and dirt would
destroy your camera whether
you were white-water rafting or
having a water fight in the back
yard. Now the IQZoom 90WR
brings weathger resistant zoom
lens technology lo action

photography.

In addition to weather proofing,
the IQZoom 90WR features a
unique remote control that
allows operation of both zoom
and shutter. The IQZoom 90WR
also has red-eye reduchon,
automatic zoom flash, multi-
beam or spot auto focus, and full
auto back-light compensation to
make sure your selected subject
is beautifully photographed.

WEI or dry, the 90WR from
Pentax is the camera lor aclive
lifestyles




SILSOE, ENGLAND—
Gentle, foolproof milking ro-
bots have remained a dairy-
man's dream, but now it
looks as if the British are
closing in on a working
maodel.

Developed by the Silsoe
Research [nstitute, the pro-
totype automaton is built
around an arm on 4 rocking
frame. Three actuators,
driven by compressed air,
shift the arm into position.
The pneumatic cylinders
won't contaminate milk as
hydraulics could. They also
provide shock absorption,
which prevents injury to
both eow and robot.

Using a conical gripper, the
machine first picks a teat cup
from a magazine. Then it
hunts for a teat, puided initial-
ly toward the udder by dead

Udder Automaton

reckoning based
on stored data.
The robotie dairy
parlor is arranged
g0 that the udder
always winds up
in roughly the
same location.
For fine posi-
tioning, the robot
relies on an array
of photoelectric
cells that creates a
grid of light beams
around the grip- -
per's top. Thig =
sensing technique :
allows the gripper °
to attach the teat :
cup even if the -
cow won't keep =
perfectly still.

The machine is working finements, including a cam-  Milking robotic framework

well enough that engineers
are now devising future re-

era-based selective teat-
cleaning mechanism.

features rocking arm positioned
by preumatic cylinders.

AT T
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Suitcase Convertible

HIROSHIMA, JAPAN—
Trust the Japanese, who suf-
fer through some of the
world's worst traffic jams, to
come up with a novel solu-
tion. It's a single-seat car
that folds out of an innoeent-
looking Samsonite suitcase,
Built by a Mazda engineer
as part of the company’s Fan-
tasiad design contest, the car
weighs only 70 pounds and
runs on a l-cylinder, 2-cycle
Zenoa engine, which delivers
1.7 hp. A centrifugal clutch
and ehain drive couple the

Mazda's Suitcase Car lets

you literally walk away from

traffic jams.

engine to the rear axle,
Although the vehicle falls

rather short of the engineer's

stated performance turget—
the Mazda RX-T—it can hit
nearly 20 mph. Anadded bo-
nus is its nifty 5-ft. turning |
radius.

Motoreyele-type handle-
bar levers control braking
and speed. There's even a
miniature entertainment
center with a TV and stereo.
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GAITHERSBURG, MD—A
spindly tripod crane de-
signed at the National Insti-
tute of Standards and Tech-
nology offers surprising
stability and strength.
NIST's 20-ft.-tall proto-
type—known as Spider—ean
lift five times its own weight.
Between its three legs, a tri-

'Daddy-Longlegs Crane

cleanup applications. Com-
bined with a camera and
three tracked “feet,” Spider
could also carry out explora-
tion or remote-control con-
struction on the Moon or
Mars. Huge versions, borne
on barges, could support
deep-sea drilling and ex-
cavation,

angular platform
hangs on six cables,
two running to each
of the platform’s cor-
ners. Each cable is
controlled by its own
winech,

An operator wields
a b-axis jovstick, which
commands individual
winches to reel in or
release  cables.
Working in eoncert,
the winches can move
the platform left or
right, up or down,
and forward or hack-
ward, in addition to
controlling piteh,
yaw and roll. The de-
sign basically turns
an existing flight mo-
tion simulator mech-

anism upside down,.

Beyond hoisting jobs, the
platform is suitable for ma-
chine-tool and toxic-waste

Spider moves on three tracked
wehicles and uses tilt-neck
camera for remote operathon.
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Win one of thegﬁ@k '50s Classics!

1957 Cheviolet Corvette

Slick 50-Classic Starting your
preventive engine without it
maintenance. is a terrible
Slick 50 Engine Formula is your key fo thing to do.
p:rdmgmgrﬂ:e lite of your engine - the “g
most expensive part of your cor - becouse Independent loboratory tests
a one-fime freatment will protect your showed that a one-quart,
engine o start-up, So make sure you freot one-time treatment of
your m%ﬁ ith Slick 50 at your next ail Slick 50 Engine Formula:
dmn:ga ouse with o fittle care, today's :
cors can become fomormow’s dlassics! ® Profected engines af startup.
* Reduced engine wear by 50% for
And now Slick 50 miﬂﬁﬁm I}Immr 50 000 miles.
key fo winning one of fhese beoutitully g
estored, clossic cars or one of 50,000 cosh y reducing engine wear,
| e the I Slick 50 Engine Formula will
prizes! Just compare the license plafe
number on the attached gome piece to the help your engine last longer,
lcense plate numbers on the displays af participating 50 your car may become one

Slick 50 retoilers, and see if you've won instonfy ! of tomorrow's dassics, too!

Win one of three classic cars instantly! Over 50,000 winners in all!

Visit your Slick 50 dealer today fo see if you've won one of three fully restored classic cors or one of 50,000 cosh
prizes! Even if the license plote number on your gome piece doesn't match o license plate number on the display, you
may have o second chance to win on unclaimed clossic cor. Just answer the four questions on the gome piece,
[nmJam the information requested ot the bottom of the gome piece, and mail the pre-oddressed cord to enter the
thossic cor second chance sweepstokes. Answers fo the quashuns are found on Slick 50 Engine Formula packages.

But hury! Your enfry must be received by November 15, 19921

L 4 M [ | &

=50

Ma purchase necessary, Must be residents of Continental LS. who ore ficensed drivers 21 yeors of age or older to enter. Al Match & Win prize cloims and second chance eniries must be
:mudiryﬂmrbﬂﬁ 1997, Swgumumefwmmw:ndumduhmlmm To obfoin game piece ond complese rules, send selfaddeessed, stamped (Stote of Washington
tesidents send unstomped) emvelope to; Sk 50 Game Piece, P.0. Box 97118, Uibertyville, IL 60097 by October 20, 1992, Void whene probibited. Spansored by Peiolan, Inc., Housion, TX

* Subjact 1o warificafion {21992 Petrolon, Inc.



[f you feel the need to
spend more, you can always
stash a few grand in the
glove compartment.

CH EVROLET Look into the vanity mirror.

And tell yourself that you

CAPRICE bought the new Chevrolet
CL AS SIC Caprice purely for economic

redasons.
With its newly restyled

silhouette, limousine-like

Caprice’s standard V8:
Proof that power can be
used responsibly.

You're an adult. You don'

need horsepower to impress

ride and a wealth of
standard features, Caprice
doesn't look like one of the
most affordable full-size
cars in America. Life is full

of surprises, isn' it?

Rarely has fiscal

restraint been this
luxurious.
Feel the :
support of

the

erously
padded seats.
Adjust the standard
tilt steering wheel and air

conditioning to your liking,




your friends. But when incorporates “crush zones” luxury automobile. Or you
-,

accelerating smoothly up a engineered o help m can buy Caprice Classic,
steep incline absorb impact in a f and take comfort in
with a full y collision. Rigid side- | the knowledge that

trunk, or guard door beams YOu spent your
lowing a add an ::}:ml‘— " money wisely.
trailer along = measure of What else would you
a winding coastal protection in case of expect from the Heartbeat
highway, Caprice’s side impact. And every of America?
50 Liter V8 will make a Caprice offers the security
powerful impression on you. of a full-perimeter steel
frame, drivers-side air bag*
An investment as safe as and standard anti-lock
it is attractive. brakes (ABS).

Caprices flowing lines hide a Without a doubt, you THE HEARTB EAT
4 T
heart of steel. A safety cage can spend more on 4 new OF AMER]CA
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Not All Rayovac Batteries
Are Used In'Toys.

5 RS . The premicr flight of the space shuttle Endeavour, 5%
MNASA'S most successful mission ever,

A  Rois SN

: !.,;v_

¥ .‘."'}n.' “ape

.:,.
-

hen the space shuttle Endeavour climbed inmo the beckoning sky, it carried aloft the ultimate in state
of-the-art wechnology— including a specially-designed Rayovac battery
Our advanced engineering made us a natural choice for the mission. That same
s yours in all Ravowvac batteries. Its there every dme YOILL TURT Q0 youl
vour kids send a re ontrol bre truck K
g5 the carpet on an en v call

¢ urns in one of the best performances on

When Performance Really Counts.




AUTOMOBILES

Led by Chrysler's LH sedans,

1993°s new vehicle crop reflects fundamental
changes in what is—and isn’'t—an American car.

gpiies

OCTOBER 1992

EAGLE VISION

L

BY MIKE ALLEN. Associate Automotive Editor, and JIM DUNNE, Detroit Editor

® While most of the names remain the same, it's
clear that the time-honored concept of the all-Ameri-
can car is undergoing considerable revision, Most
Honda Accords, for example, are assembled in Ohio,
with enough local content to qualify as U.S. domes-
tic cars. Meanwhile, the Ford Crown Victoria, an
all-American name if ever there was one, is being as-
sembled in Canada and qualifies as an import.

There are dozens of examples of this phenomenon,
and there will be even more in the years ahead as U.S.
manufacturers juggle component sourcing and final
assembly points to keep costs down and quality up.
But from the point of view of the guy who signs a new
car contract—yvou—ithere's only one thing that real-
Iy matters.

Whetherit's a Big Three player joining forces with
an import maker to produce a superior hybrid—the
Mercury Villager/Nissan Quest minivan and the
Ford Probe/Mazda 626/MX-6 come to mind—or an

POPULAR MECHANICS » CCTOSER 1992

American manufacturer venturing north of the bor-
der to harness its most modern plant for production
of an all-new line of cars like the outstanding Chrys-
ler LH sedans, the resull is the same: more choices
and better cars,

Our rundown of the internationally favored Big
Three lineup for 1993 follows.

Chrysler

Beginning with the LH cars—Chrysler Concorde,
Eagle Vision and Dodge Intrepid—Lee lacocea's fi-
nal legacy at the helm of the Chrysler Corp. was to
shovel dirt onto the grave of the K-car. In its myriad
of guises, the K-car saw Chrysler Corp. through sev-
eral crises, providing showroom traffic and much-
needed ecash Mow during its most difficult times. Bul
it's been almost a generntion since the K-car was
born—a contrast to the industry’s standard of new
vehicle introductions every three to five vears,

Pid FHOTOS BY G PHOTO az
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The all-new LH owes nothing to
any K-ear component. Springing from
a lean, mean engineering team of only
700 or so, the | ?—1[ platform went from
the styling studio to showroom in just
a little more than three years—just
about as long as it takes Japan to de-
sign an all-new vehicle,

Borrowing its north-south engine/
transmission layout from fine Euro-
pean margues such as Audi and Saab,
the new cars have remarkably smooth
and predictable handling, without the
traditional Teutonic harshness of the
German autobahn-burner or the lack-
of-steering fieel associated with even
the best of the Japanese cars. Two en-
gines are available, a slightly re-
vamped version of the proven 3.3-li-
ter V6 and an all-new 24-valve 4-cam
3.5-liter V6.

Mounting the engine fore-and-aft

permitted better control of engine
movement and improved packaging
enough to permit the windshield to be
brought far forward-—almost to the
center of the wheel-well arch. This al-
lowed unprecedented utilization of
space for excel-
lent front-

and rear-seat legroom and a cavern-
ous trunk with a full-size spare nes-
tled in the well. LH prices will start
Just under 16 grand.

The K-car-based Dodge Dynasty,
Chryzler New Yorker and Dodge 600
will fade slowly away as LH

produetion ramps up in

DODGE
INTREPID

@ |1 athlstic handling is the goal, high chas-
sis rigidity is the starting poinl. It's the trait
that distinguishes great sport sedans—
BMWs, for example—irom i and

om competitors,
it's the trait that distinguishes all of Chrysler's
new LH sedans. Mo surprise, as Team LH
used several European cars as banchmarks

Our sample car hera is a Dodge Intrapid
ES. It included Chrysler's new 3.5-liter sohc
24-valve V6, as well as performance-orient-
ed suspension tuning, ABS (optional) and
the most aggressive wheaal'tire package
Chryslar will offer across the LH saries.

With its excellent torque characteristics
and 214 peak horsepower, the 3.5-liter V&
has a significant edge in grunt over the basic
3.3-liter version. However, the engine's per-
formance is diluted a bit by the car's hefty
curb waight of 3315 pounds and the absence
of a manual-transmission option. Chrysler's

during devalopment.

sacond-ganaration computar-controlled 4-
speed automatic is smooth and flexible, but
automatics, like curb weight, soak up power.
Manual lransmissions are slated for next
year, though.

Weight is no friend to handling either, but
in this car it's beautifully controlled. Like all
the LH cars, the Intrepid changeas direction
like & halfback, tracks like a train and allows
all sorts of liberties—lika jumping on tha
brakes mid-corner—withoul a trace of skit-
tishness.

On a back road it's hard to remember that
the Intrepid is a front-drive car. If these cars
don't emarge as the bast-handling entries in
the entire midsize, midprice sedan sagment,
wa'll ba surprised.

—Tony Swan
Layout Froni-engine, froni-drive
Body style 4-door sedan
Engine 214-hp sohc 24V 3.5-liter VB
Transmission 44
Wheelbase 113in.
Track, fir 62/621in.
Length 201.7 In.
Width T44In
Height 56.3 In.
Curb weight ISk,
Brakes, I Disc/disc, ABS
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the next yvear or so. Those of you in-
terested in one of these more formal-
looking (that means squared ofT and
upright) sedans should order it soon.
You should be able to get a good deal,
while—as the expression goes—sup-
plies last.

Just as new are the Mitsubishi-
built Dodge and Plymouth Colts
and Eagle Summit, including a 4-
door sedan version to complement
the eoupe. Kiss the hatehback version
of the Summit goodhye, though. And
kiss u lighter, more solid and roomier
chassis hello in return. Available with

EEP GRAND CHEROKEE ._

"DODGE VIPER RT/10

a base 92-hp 1.5-liter 12-valve sohe
Four, as well as an optional 113-hp 16-
valve sohe Four, the Summit/Colt
rides on a 96, 1-in. (2-door) or 98.4-in.
(4-door) wheelbase.

Laser/Talon buyers, for the first
time, can get an automatie tranny
served up along with the all-wheel-
drive Turbo option.

If you've been holding back on buy-
ing & Viper because vour wife doesn’t
like red (the only color available on

any of the 500 or 50 1992 models manu-
factured), you can get one in black this
fall, emerald green in the springtime
and yellow next summer,

Jeep introduces its Explorer-fight-
er as the Grand Cherokee, featuring a
port-injected 5.2-liter V8 option. But
you'll have to settle for the 4.0-liter
Six if you want to go bare-bones and
get the manual tranny or the 4x2 ver-
sion. Got a big trailer? The trailer-
towing package, which includes the

Z20-hp VE, is rated at 6500 pounds. In
fact, Jeep will revive the Grand Wa-
goneer name in a loaded, woodgrain-
sided V8 version of the Grand Chero-
kee this full. The top-of-the-line
Grand Wagoneer version is aimed
straight at the market-dominating
Eddie Bauer high-roller Explorer,
and intended to recapture the term
*Colorado Cadillae,” coined to referto
the old high-zoot Grand Wagoneer.
Dodge truck buyers get a trio of
heavily revised engines, dubbed
“Magnums" with a 3.9-liter V6, and a
pair of V8s at 5.2 and 5.9 liters of dis-
lacement. With sequential port in-
Jection and a barrel-shaped intake
manifold, these engines share only a
few (around 30%) of the components
from last year. Aside from improve-
ments in reliability, there's more
horsepower this year,

DRIVE REPORT

EAGLE SUMMIT

@ Also known as the Dodge and Plymouth
Colt Vista, the Summit ks completely new for
the ‘93 modal yaar. It manages to be roomi-
ér, yet al the same time, lighter than last
year's version. Gone is the hatchback, re-
placed by a 4-door sedan. Hatchbacks, once
é hot segment of the small-car markel, seem
to b lass in favor as of late.

The liter-and-a-hall base motor is ade-
quate, it uninspinng. Avodd ordering this car
with this particular engine and automatic
transmission unless you always go downhill
Mare sprightly is the multivalve 1.8-liter,
which can be had with a much better 4-spead
dutomatic—but the emphasis is still on good
mileage, not on leaving traflic behind you.

Reinforcing that notion is the handling,
best charactenzed as predictable. Under-
steer prevails, which discourages brisk cor-
naring. Brakes are light and responsive.

Intenior appointments are well done, with
good use of plastic, vinyl and tabrics. The in-
struments are (hankiully easy to read, at-
though spartan. | found the seal-rack adjust-
ment nearly impossible to lind or mova,
aithough the olher controls were intelligantly
piaced and operated smoothly.

Acecess 1o the rear seal and frunk are
good, and the general structure was tight

and rattle-free. Wind noise is a problem,
though, especially al freeway speeds.

Chrysler has a pretty specific niche {or this
car o fill—one where low cost of ownarship
reigns above any other consideration, Low
initial price, low maintenance costs and low
insurance pramiums arg where this car
shines. Prices hadn't been sal al press time,
but'l bet they'|ll be aggrassively pegged
against competitive makes. Maintenance
costs are hard to assess for a brand-new ve-
hicle with a brand-new drivetrain, but Mitsu-
bighi-built vehicles have traditionally baen in
the ballpark on that score.

| don't think anyone will gat wildly axcited
about this car—but by the same token, it
doesn’t seem to have any real deficiencies
either. The Eagle Summit is just good basic

transportation. | would buy one for my moth-
erin a minute
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—Mike Allen
Specifications
Layout Front-engine, front-drive
Body style 2-door, 4-door
Engines 92-hp sohc 12V 1.5-liter I-4
113-hp sohc 16V 1.8-liter |-4
Transmissions 5M, 3A, 4A
Wheelbase  96.1 in. (2-dr)/98.4 in. (4-dr)
Track, fir 57.1/57.5 in.
Length 1711174 in.
Width 66.1 in.
Height 51.4i0n.
Curb weight 2085 |b. (2-dr)/2195 Ib. {4-dr)
Brakes, f'r Disc/drum, disc'disc ABS
19



Ford
Seheduled for midyear is the completely
revised Lineoln Mark VI Propelled
by a 280-hp aluminum-block, 32-valve,
4-eam version of the 4.6-liter modular
engine, it's mated to a new electronical-
lv controlled transmission capable of
dispensing 700 ft.-1b. of torgue.

Details were sketehy at press time,
but brief glimpses of the car show a

FORD F-150
LIGHTNING

| DRIVE REPORT
FORD MUSTANG
]| COBRA

| @ With the next Mustang still a year away
| Ford is keeping the image of its popular
ponycar hot for "93 with this special edition of
the current car
And spacial it is. Though the exterior freal-
ment by ASC is subdued. Ford's new Special
Vehicla Team has been busy where it counts
with the chassis and powertrain. To provide
some exira comph—aboul 40 hp more—
| Ford's familiar 5.0-liter pushrod VB got big-
ger intake and exhaust valves, bigger intake
and exhaus! porting and new roller rocker
arms, Tha intake manifold has also been re-
| vised o accommodate tha increased fiow of
the new fuel pump and fuel injectors
There's a new clutch to handle the in-
| creased output, feading power 10 @ revised
| TS S-speed tranamission and strengthenad
| driveshaft. The SVT team also added venled
J' disc brakes at the raar, and 17 = 7 5-in. alu-
| minum wheels with Goodyear 245/45ZR17
liras
As you'd expect, there have been chassis
| refinements. What you might not expect,
| though, is that the overall setup is softer. And
| this adds up to & ponycar that’s much aasiar
{ to drivia at its limits than the traditional stiff-
| as-a-bridge setup, particularly on bumpy
isurfaces. The exira muscle shortens
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definite family resemblanee to other
Ford products, while continuing the
distinetive Mark bloodline.
Probe—still related mechanically to
the Mazda MX-6, which is manufactured
in the same Flat Rock, Michigan, plant
—i5 allnew from the ground up. Han-
dling is superb, devoid of torque steer
with either the 115-hp 2.0-hter 16-valve

straightaways, and the improved braking
was overdue

Ford plans to build about 5000 Mustang
Cobras, with a price premium of about 32500

above-a 5.0-liter GT. Besidas being tha bast
Mustang of the modem era, il's certain to
become a collectible

— Ty Swan
Specifications

Layout Front-engine, rear-drive
Body style 2-door coupe
Engine 245-hp 5.0-liter ohv VB
Transmisslon 5M
Wheelbase 100.5in.
Track, ir 56.6/57 in.
Length 179.6in.
Width 68.30n.
Height 52.10n.
Curb weaight 27751b.
Brakes, {'r Vented disc/vented disc
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dohe Four or the 164-hp 2.5-liter 24-
valve V6. Both of these engines are
new, as well, Checking off the box
marked “GT option” on the order form
geta vou 16 % T-in. alloy wheels, body
cladding and console,

Potential SHO Taurus buyers who
Jjust have to have an automatic tranny
are in luck. They also get a bump in
displacement to 3.2 liters, as WEH as
slightly less cutting-edge (softer) sus-
pension calibration, It's now a much
more civilized "gentleman's express,”
capable of uncivilized speeds when
NEecessary.

MERCURY
VILLAGER

Don't worry—the S-speed version
is still gnarly inside and just as big a
sleeper on the outside.

Built in Ohio in joint venture with
Nissan, Mercury Villager is smack in
the middle of the minivan segment
with front-wheel drive for maximum
packaging space and a very car-like
driving experience—and it can carry

seven passengers, Riding ona 112-in,
wheelbase and hauled around by a
J.0-liter VG, Villager is aimed at buy-
ers who aren't interested in the con-
ventional rear-wheel-drive Aeroatar,
Fleet buyers, anyone who prefers a
real truck or individuals who need to
tow a trailer will still be able to get the
Aerostar, though,

The Ford Ranger has received an
overdue exterior and interior fresh-
ening, with aero styling, flush glass
and limousine-style doors for reduced
wind noise,

If you're confused in the dealer's
parking lot, it's because the grille on
the 4x4 version is much different than
the 4x2 version, adding some differ-
entiation that the marketing guys
think will make the two trucks appeal
to different buyers. To complement
the cosmetic revisions are a 3.0-liter
V6 to replace the 2.9, and upwardly
revised payload ratings.

Explorer buyers will no longer find
it necessary to order 4-wheel ABS as
an option—it's standard equipment
for '93.

DRIVE REPORT

@& Now 10 years since its 18983 model-year
iniroduction, Ranger has garnered 25% of
the small-pickup market, and done so at the
axpense of a number of terrific Japanese

competitors.

Ford managed to do that with a combina-
tion of parformance, and prica.
The new Ranger isn't really new—most of
the mechanicals are basically the samea. Bul
the hoodline has been lowered 4 in., the en-
tire body has bean updated and aerocized,
the interior has been restyled and the doors
have lost their drip rail and have been meld-
ed into the rool, limousine-style.

All in all, a pretty thorough restyling. The
now hudywnrk Is ramar kably devoid of
squeaks and rattles, wind nolse and dust in-
trusion. The interior seems more spacious,
and the super-cab versions even have this
neat litthe horizontal window-blind amrange-
ment to hide some things in batween the
swing-out rear seats.

I you're looking around at the Ford dealer
for the truck pictured here, don't be con-
fusad—this 4x4 has a different grille treat-
ment than the 4x2 version, a move intendad
o differantiate tha two to different groups of
potential buyers. Complementing that are
some new colors and some wild side-striping
|obs, | guess that somebody figured out

1 BT . idsor Aot de g e

that there were plenty of people willing
to spend a couple hundred bucks on after-
markel stripe kits.

Drivetrains are largely unchanged, with a
2.3liter twin-plug inline Four, a 3.0-liter VB
{uprated from the previous 2.9), and the
excellent 4.0-liter Six. The lorquey 4.0 is
definitely the angine to have if you plan
to do any serious towing or heavy load-
hauling.

Thera's a manual or automatic transfer
casa for the 4xds—although | found the auto-
matic version reluctant (o drop out of sither
dwd or low range.

—Mike Alfan

ons

Layout Front-engine, rear-drive
Engines 100-hp 2. 3-liter -4

145-hp 3.0-liter V6

160-hp 4.0-liter V&
Transmissions 4A.5M 4WD
Wheelbase 107.8125In.
Track, t'r 62/62 In.
Length 181183 0n.
Width 69.4in.
Height 56.7In.
Curb NA
Brakes, f'r Disc/drum
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General Motors
General Motors stretched its 1993 car
unveilings to the limit. Cadillae’s
Fleetwood Brougham first appeared
in auto shows last January. Eleven
months later—this December—
Chevrolet’s Camaro and Pontiac's
Firebird will debut. In the meantime,
Chevrolet's Geo Prizm will stick to
tradition and go on sale this fall. The
four cars offer the biggest styling
changes in GM's 1993 model lineup.

The Fleetwood and Fleetwood
Brougham are the new names for
Cadillac's flagship 6-passenger se-
dans. Rear-wheel drive and a 5.7-liter
pushrod V8 engine make Fleetwood
unique among the front-wheel-drive
Cadillae offerings. With a wheelbase
of 121.5 in. and an overall length of
225.1 in., Fleetwood is the largest
production sedan on the American
market, And weighing in at 4367
pounds, it's the heaviest, too.

Just right for trailer towing? You
bet. Fleetwood Brougham's trailer-

ing package—don't buy it for every-
day driving—is major league, rated at
an impressive 7000 pounds.
Northstar engines are big news at
Cadillae, too. The dohe 2956-hp alumi-
num V8 engine is standard on Allanté,
Seville 3TS and the new Eldorado

changes. Stabilizer bars are thickerin
the front and rear, and the rear sus-
pension now has short/long arm ge-
ometry in place of struts, Tﬁe change
offers better ride and stability at
all speeds, thanks to better wheel
alignment.

Strong as the Northstar is in per-
formance, it's a pussycat around
town. Most times, at low speed and
idle, you can't hear the engine. It's so
quiet that Cadillac installed a starter
interrupt that prevents the driver
from cranking the engine while it is
running.

Eldorado likes to rufn fastlin;; ll'.;];]e
highway. In a number of sample high-
way drives with other Gadilﬂws. the

GEO PRIZM

Touring Coupe. A slightly detuned
version, with 270 hp, powers the El-
dorado Sport Coupe.

Cadillac redezigned the suspen-
sions of Northstar cars to cope with
the higher performance. All Seville
and Eldorado models share in the

Touring Coupe consistently shoul-
dered its way to the lead. For Tururinﬁ
Coupe owners, each highway mile wi
present the challenge of keeping tole-
gal speeds.

In another name change, De Ville's
top model is the 60 Special, and it no

PONTIAC
FIREBIRD

® The long-awaited renewal of GM's F-car
twins—Chevrolet Camaro and Pontlac Fire-
bird—has finally arrived, and our first drive of

a Firebird Trans Am prototype makes us
think you'ra going 1o be pleasantly surprised.
Mot only will thesa new ali-American hot rods
offer a lot more punch, they also promise to
be much more pleasant to live with on the
bumpy roads of life.

Weary of endless criticism conceming the

Trans Am's harsh ride, Pontiac's chassis
team has made extensive suspension revi-
sions aimed at producing better compliance
without axcessive compromise in handling.
The result is & Trans Am that's of de-
livering sports-car handling on rough sur-
faces as well as smooth ones.

Beneath its stylish naw skin, much of it
fashioned from plastic composites, the
Trans Am's chassis is basically the same
rear-drive live-axle setup as before, al-
though thera have bean a number of ravi-
sions fo the front suspension geometry. Bul
there's cartainly something new under the
hood, Both the Trans Am and Camaro will of-

fer Corvette 5.7-liter LT 1 VB power, mated o
a 6-speed manual transmission. Although
adapting the LT1's exhaust plumbing 1o tha
Trans Am's angina bay cut output a bit,
there's still some 280 hp on tap and the 6-
speed makes the most of it. And there's also
maore of that most endearing of big-inch VB
traits—torque. If you like 1o light up the rear
tiras, you'll like the new Trans Am.

The net resultis a iraditional Y ankes pony-
car that won't loosen your fillings, but will out-
haul anything in its class and will also look

extremely good doing it.

—Tony Swan
Specifications*
Layout Front-engine, rear-drive
Body Styles 2-door coupe
2-door convertible
Englnes 280-hp 350-cu.~in. LT1
5.7-liter V&
160-hp 3.4-liter VB
Transmissions &-speed manual
d-speed automatic
Wheelbase 1 in.
Track, fir 60.7/60.6 in.
Length 185.6in.
Width 74.5in.
Height 52.0in.
Curb weight 3350 Ib.
Brakes, fir Disc/disc (ABS V)
Disc/drum
* (PM estimates)
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longer carries the Fleetwood badge.

Camaro and Firebird, GM’s F-cars,
get their first major styling change in
11 years. Plastic front fenders, doors
and roof offer emoother, more round-
ed contours, but the styling is clearly
GM ponycar.

Only two engines are available, a
160-hp 3.4-liter 60° V6 as standard,
and a muscular 280-hp 5. 7-liter V& op-
tion. Chassis details are familiar, with
proven rear-wheel drive and a rigid
rear axle as the building blocks. A 6-
speed manual transmission matches
the torgue output of the VE, but a 4-
speed automatic is also available.

F-ear overall dimensions are only
slightly larger than the 1992 models,
but the car appears to be lower and
much longer, thanks to the softer styl-
ing lines and the sharply raked wind-
shield. A major passenger cabin bo-
nus is the addition of airbags for both
front-seat riders.

In lock step with its Toyota Corolla
cousin, the Chevrolet Geo Prizm is
newly styled for 1993. Body lines are
blended into one smooth shape, in-
stead of separate housings for engine,
passengers and cargo. In addition, a
2-in, stretch in the wheelbase contrib-
utes to a sleeker profile,

Interiors are quieter. Noise reduc-
tion changes extend from new doors
that wrap up into the roof to reduce
wind whistle to hydraulic engine
mounts. Sound barriers were also
added to A-pillars, headers and ear-

eting as part of the effort to move

rizm upscale in measuring passen-
ger comfort.

Other changes in the GM produet
lineup are less spectacular. But im-
provements streteh across just about
every model line,

Chevrolet’s big Caprice presents
new appearance changes in critical
areas. Sharp-eyed critics will see a full
wheel cutout at the rear and revised
taillight trim. The rear-end changes
are aimed at slimming the big bustle
view of 1982 and earlier models.
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& You must examine closely o find the dif-
ferences on the outside. But under the skin,
the 1993 Eldorado Touring Coupe's
changes aré radical—and comprehensive.

Undar the hood, nesliad bahind the new
body-colored grille with its Cadillac wreath
and crest, is the 295-hp Allanié Norhstar 32-
valve VB engine. From a standing star, the
Morthstar will jolt you from O-ta-80 mph in
about 7.5 seconds

Morthstiar's enormous power, driving
through the front wheels, lorced Cadillac én-
aineers 1o make major improvemanis in the
chassis. Front and rear antiroll bars are
thicker to hold the body Natter. And a new
short- and lang-arm suspension systam in
tha rear keaps the cabin stable.

Touring Coupes also have Allanté's new
RAoad Sensing Suspension (RS5) that can
elecironically read the road &t the rate of 1in
at 60 mph. Its instant response 1o a firm sei-

II.LAC ELDORADO

fing reduces body maotions like roll, vertical
heaving, lift and dive. RSS is an upgrade
from the Speed Sensing Suspension used
on the slandard Eldorado. Whal you get with
ASS is a stable chassis that's a big pan of the
Touring Coupe's personality

Antilock brakes, traction control and
speed-sensilive sleering are other parts of
the Touring Coupe's active safely package.

GM's traction coniral for Eldorado is a 2-
part, simultaneous system. When tha drive
wheels spin, the spark to individual cylin-
ders—up o five—is cut off. Al the same time,
brakes on the frani wheels are applied

Touring Coupe is tha premier model in the
Eldorada lineup, The Eldorado and Eldarado
Sport Coupe fill aut the line. Both use the
carryover 4 S-liter V8, but Sport Coupe buy-
grs can ordes a detuned—27T0-hp—version
of the Northstar 4 &-liter dohc as an option

—lim Durine
Specifications

Layout Front-engine, front-drive
Body style 2-door
Engine 295-hp done 32V
alloy 4.6-liter V&

Transmission 4A
Wheelbase 108 in.
Track, fir 60.9/60.9 in.
Length 202.2 in.
Width 75.50n.
Height 54 in.
Curb waight 3604 Ib.
Brakes, Ir Disc/disc, ABS
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GM's APY van line gets a conve-
nient automatic sliding-door option
that should be ready for sale by early
19493, The door on Cheyrolet APVs,
Pontiae Trans Sports and Oldsmohile
Silhouettes ean be controlled from the
driver's seat. Or from a key chain fob,
Push a button, the door opens, Push
H-EHiTL Ehl' L|.uu:|‘ l'lll.‘u'l‘h'. Tht' l.lHHIE' Cin
be opened only when the transmizssion
is in the Park position. But it can be
closed anytime. If the door meets an
obstruction when closing—a hand, a
child, a package—it reverses and
ppens to full-wide position.

Less extensive revisions are seen in
other General Motors product lines,
Cavalier modelz are quieter ranning
now, thanks to a noise package that
includes a better muffler and more
seals around the doors and between
the outzide mirrors and their inside
controls. Also, Cavalier windshield
wipers now have six mounting poimts
in place of four in order to cut down an
wiper chatter when the car is travel-

ing at high speeds,

Output of the Corvetie ZR-1 VS en-
gine is boosted to 405 hp from 375 by
an inerease in intake ports. Buyers
can get even more power by installing
a standard aftermarket exhaust sys-
tem, Better exhaust flow from the af-
termarket unit will boost output to a
nose-flattening 445 hp.

SATURN WAGON

chain drive cover iz made of noize-
isolating laminated materials. An ex-
haust line resonator is now positioned
closer to the engine Lo quiet exhaust
noise. Certain models with 4-eylinder
engines now have thicker floor and
dash padding to improve noise sup-
pression,

Buick's Regal ine has a new grille

Quad Four and sohe 2.3-liter 4-cyl-
inder engines are quieter thanks to a
number of changes. Engine blocks are
stiffer, to resist stretching, and the

that appears, from a distance, to be a
close Mercedes lookalike, Buick says
the Regal front end now integrates
the appearance of grille, hood and

I :
WHERE THEY"RE ME Stealth Magoyn, Japan Bronco Wayne, M
Vipear Datrod, MI Crown Yictora 51 Thomas,
* While most American brand-name cars. are still built in the | ganie Orstana
United Stales, an increasing number of familiar names acquire | Summit Narmal, L Econaline Van,
foreign accents avery year. To find out where your favorile car was | Talon Maormal, L | Ghub Wagan Lorain, OH
built—or one of the several places it may have been buili—chack | Vean Bramakea, Ontario ESEF” w“‘f"t_'hm“ ¥
this quick rundown of the American-brand supermarket for 1992, JEEP (| s B G s
; F-Sefies Pickup Kansas City, MO
—Jim Dunne | Cherokes St. Louts, MO Norolk, VA
Wrangler Brampion. Ontario St Paul, MM
CHRYSLER CORP. Dakota Plckup  Warren, M PLYMOUTH "_:'ﬂi'.'-u'll'H-. Ointaria
CHAYSLER Daytons Sterling Heights, Ml | acciaim Mewark, DE Festiva Seaul, Korsa
Fifth Avenue Belvidere.IL Dynasty Bakvdore, IL Grand Voyager  Bloominglon, IL Mistang Dwrarogen, M
Impsarial Balvidere, IL Grand Caravan Bloomington, IL Lasar Narmal, IL Probe Fiat Aock, M
LaBaron Mawark, DE Irtrepid Bramalea, Ontara Sundancs Stering Heights, M1 | Rangar Edisan, M)
L'Tﬂuw ‘r&u*har Balvigare, IL Riam 50 Pickup  Okazaki, Japan Voyagsar Windsar, Ontario Loutevila, KY
O ) Ram Pickup Warran, M1 Taurus Atanta. GA
Country SE IS Ram Wagon Pilletia, Ontano FORD MOTOR CO. I Chicago, IL
DODGE Shadow Sterfing Heights, Ml | FoRD Tempa Kaneas City, MO
Caravan Windsor, DOntano Spirit Newark, DE Asrosiar 5t. Louss, MO Crakwille, Ontania
44 POPULAR MECHANICS » iU TOEER 199



Pomuar
"ﬁlll.'ull.n.

headlights in one unit. In the Centu-
ry, a 2.2-liter 4-cylinder engine
matches the 2.5-liter Four it replaces
for performance and fuel economy.
But it runs smoother and quieter.
{D1ds Ciera gets this switch, too.)

Two major names are dropped from
the Oldsmobile line, the Toronado and
the Custom Cruiser station wagon,
However, a 4-door replacement for
the Toronado is planned for next year
and Olds believes that the Silhouette
minivan can take the place of the Cus-
tom Cruiser.

Forgetful drivers will thank Olds-
mobile for itz Battery Bun Down Pro-
tection system that's standard on
Achieva models. Leave an interior
light on when you leave the car and it
will automatically shut off after 20
minutes. Or, leave the car unused for
24 days and the clock, radio and lock-
ing systems will shut down to pre-
serve battery power. All systems are
reactivated when the ignition is
ewitched on.

In the light-truck lineup, Blazer
and Jimmy get longer wheelbases—
up & in. to 111.5 in. That change im-
proves the ride and increases rear-
seat hiproom by 3.5in.

All 4.3-liter engines in the @8
Chevrolet and GMC light-truck M
line now have a balance shaft to [§

light-truck styling, look for £

Saturn, with sales growing at an in-
dustry-leading pace, and with recog-
nition of world-class quality of prod-
uct, adds three mndecfs toits lineup,
including two station wagons and a
base coupe.

The Wagons are named the SW1
and, the more expensive, SW2, They
share wheelbase, overall length and
drivetrain details with Saturn se-
dang, and differ mainly from each oth-
er in interior trim, front fascias, exte-
rior trim and wheel cover design, The

widespread use of monochromatic
paint schemes on GMC models.
Grilles, wheels and fender moldings
will be painted body color on special
maodels, Electronie-contrel automatic
transmissions are now available on
just about all light-duty GM trucks,
except high-performance vehicles
like Typhoon.

wagons feature a top-hinged rear door
and separately folding rear seats.
Saturn's new coupe is the SC1, and
the carryover upscale coupe is re-
named the SC2. SC1 shares wheel-
base and interior dimensions with the
more expensive model, but exterior
styling differs in its exposed head-
lights and smaller taillights. m

Thundertird Lommn, OH Regal Dshawa, Ontario | Lumina Oshawa, Onlarnio Sonoma Pickup Maraane, OH
LINCOLN Riviera Hamitramck, M Lumina APY Tarrytown, NY Shreveport. LA
Continanial Wixom, Ml Roadmaster Arlington, TX 510 Blazer Moraine, OH Yukan daneswila, Wl
Mark Wil Wixam, M) mmaﬂm Wislaw Run, M| A PR :innlmc. l-éer N
n 3| oraing, OLOSMOBILE
L:Dz:., el Skylark Lansing, M| i Pantiac, M Achisva Larsing, MI
Sport Van Flirt, M1 Bravacdn Maoraing, OH
Capri M LI, CADILLAC
o’ oatrens De Vills Drion Townssip, M1 5‘6;?;,‘}?,“9“ gﬂ::ﬁ Clern  Okdahoma City, OK
Cougar Lorain, OH Eldarado Hamitramck, M| Chevralet Janesvie, Wl Suprerne Doraville, GA
Grand Marguis 51'&,3111;?;55_ Fleetwood Arington, TX GMC Suburban Eighty Eight Fiint, Mi
Wanizvilka, MO
Sabe Atlanta, GA CHEVROLET : : :
Chicago, IL Astro Baltimore, MD {I':!EE:: ingersall. Ondarnio g':fhr E:Eht -?mn Tmﬂp' ot
Topaz Kansas City. MO Beratta Lingarn, MJ Prizm Fremont, CA Fhouetie arrytown,
Oakyville, Oniario Wilmington, DE Storm FUHB-E'H‘I. Jagan
Traoer Hermozilo, Moxico | Blazer Janasville, W Tracke: Ingarzall, Ontaria PONTIAC
Villages Larain, OH C/K Pickiip L. Wayrie, IN Bonneville Wentzvilia, MO
miaﬂ' héll GMC Firabird Eb&msa.
awa. Onlano
GENERAL MOTORS CORP | [fnee Sta. Therese, Rl - S GrandAm  Lansing, MI
BUICK Kiabns Fiint, M e B et o
Capfice Arlingion, TX 515 JJimm Moraine, OH =l on, forea
oy ?ﬂ?ﬁfé’ﬁézﬂ ok | Caprice Wagon  Willow Run, M| : Pantiac, M| Sunbird Lordstown, OH
Ramasarizpe, Cavalier Lordsiown, OH Satar Baltimare, MD Trans Spart Tarrytown, NY
Mexico Caorgica Lindan, NJ Sierra Pickup  Fort Wayne, IN
LeSabes Flint, Mi Wilmmington, DE Pordiac, M| SATURM
Park Avenue Wentzville, MO Caorvetie Bowling Green, KY Dghawa, Ontarlo All Modals Spring Hill. TN
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BY PAUL WEISSLER

® The midnight oil has burned pro-
fusely in Detroit for all three domestie
manufacturers this model year. Sure,
there are some new vehicles to show
for it—but most of the effort seems to
have gone into refining and extending
existing technology and hardware.
The unending quest has been to in-
crease foel economy and power while
reducing emigsions, and at the same
time improve driveability and lower
noise and vibration levels,

Chrysler

LH sedans
There's lots of high-tech in the option-
al 4-valve 3.5-liter V6 that powers
Chrysler's new Conecorde, Dodge In-
trepid and Eagle Vision. However,
just as with the design of Ford
and Cadillac’s 4.6-liter VEs, reli
ahility, smoothness and quic ‘

come ahead of performance.

There's a “tuning valve™ but
terfly mounted bet ween two oth-
erwise separate sections of the
intake manifold. The valve
opens at 3200 rpm and stays
open until 4000 rpm. This |
boosts torque throughout the
rpm range by up to 15 ft.-Ib,

The engine's block is cast- |
iron, the heads are aluminum
and there's just a single camshaft
at each bank, with two rocker
ghafts for the valves. The cums ‘
are spun by a premium timing
belt rather than a chain, but at
30mm wide, the belt could live for
100,000 miles or more, The belt eover
is plastic-layered metal, which should
mean super-guiet operation, Unlike
some engines, there's clearance be-
tween the valves and pistons. So if a
belt snaps, yvou don't face a major re-
pair hill from a piston chewing on the
valves,

Other engine enhancements in-
clude plastic valve eovers, a hydrau-
lie/rubber front engine mount, air-
sandwich-layered metal heat-shields,
plastic fuel supply rails (to damp in-
jector noise) and two knock sensors
wired to the engine computer. To fur-
ther cash in on all of this quiet and
smoothness, the front-drive power-
train i= installed longitodinally
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{north-south), which is smoother than
g transverse installation,

Other details inelude roller-bearing
valve rocker arms that have integral
hydraulic lifters with a tip that pivots
to maintain contact with the valve, re-
gardless of minor rocker-arm shifts
during engine operation. Valve-stem
seals have the valve-spring seat built
in, and a garter spring at the top of the
seals keeps the seals in position.

Main bearing shells have “hinged”
thrust surfaces, so they align near-
perfectly with the block and crank-
shaft to absorb thrust loads evenly,
instead of possibly edge-loading,
which would shorten their life. They
al=o are shaped to maintain an oil film
on the thrust surfaces, so there should
be almost no thrust-bearing wear.

ROLLER-HBEARIMNG -
CAM FOLLOWYER

The newest from Detroit is under the hood.

The 1993 Dodge 5.9-liter V8 (on Ram
models) has the regulator atop the
fuel pump in the tank. This goes
against the conventional wisdom
which says that cold fuel flowing
through the rail helps purge vapors on
hot restarts. The new system over-
came this by using a regulator with a
very low leakdown rate to hold fuel
pressure for hot restarts.

(One of the benefits of this system is
that fuel vapor emissions are 65% low-
er. Less fuel leaves the tank so the
fuel stays cooler and there's less for
the filter to sereen, soit lasts longer.

Grand Cherokee V8

The Jeep Grand Cherokee, intro-
duced with the 190-hp 4.0-liter inline
Six, gets the 5.2-liter V8, as predict-
ed, this fall. The engine compart-
ment was originally sized for the
V&, so installation was no prob-
lem, but minor exhaust modifica-
tions from other 5.2-liter V&8s
were required. Thus, it produces
“only" 220 horsepower, versus
230 in other models.

R-134A a/c

AChrysler should end up as the
~ \ leading domestic installer of R-
134A refrigerant in its "93 air-
conditioning systems. Con-
corde, Intrepid, Vision and the
minivans all get it, joining the
Grand Cherokee. R-12 produc-

Rocker arma In the LH sedans are of low-frictlon roller de-
sign, with built-in pivoting hydraulic lash adjusters.

The center main bearings are cross-
bolted in racing fashion to add rigidi-
ty. Built into the oil pan gasket isa
windage tray (baffle) to minimize the
amount of oil the erank must churn
through. This design not only saves a
separate part, but also about 6 hp at
GO0 rpm.

The starter motor has welded—not
soldered—eonnections for durability,
ensuring minimum resistance for con-
sistent performance in hot restarts.

Returnless fuel injection

Every multipoint fuel-injection sys-
tem has had a pressure regulator at
the injector rail with a line back to the
tank to return exeess fuel—until now.

19811 | LFTRATICN B A BER

tion stops in 1995, so those vehi-
cles that have R-134A systems
now won't face the grim possibil-
ity of seratching around for hard-to-
find K-12 or the expense of conversion
to another refrigerant in later years.

Ford

Mark Vill

The ultimate module in Ford's modu-
lar engine lineup—an all-aluminum
A2-valve, dual overhead-camshaft
V8—is ready for 1993, This engine
goes first into the new Lineoln Mark
VIII, scheduled for midyear produec-
tion. The engine will be rated at 280
hp at 5500 rpm—more performance
than either the current Lexus or In-
finiti V8s—with the performance
numbers developed at a lower rpm
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while delivering better fuel economy.

The aluminum-block design has
pressed-in iron liners and a beefy
deep skirt for rigidity and quiet, as
well as four vertical bolts and twa
through-the-block crossbolts per
main-bearing cap. There are also twin
throttle bodies—instead of one as on
the 2-valve—sataged for smoother
control at low speed.

dered-metal lobes

are slid into place on
a metal tube. The
lobes are locked in place by a special
tool which expands the tube.

Also interesting is the engine's
cooling system, which haz the ther-
mostat at the water-pump inlet,
where it maintains a more uniform
temperature for incoming coolant and
no coolant erossover passage between
the cylinder heads in the intake mani-
fold. Instead of the passage, an exter-
nal pipe at the front of the engine
serves the same purpose. Cool air

Taurus. A technical
key to the car's viability is
the sensor that identifies the
percentage of methanol in the fuel.
Ford uses a sensor—designed by the
German electronics giant, Siemens
—which measures the fuel's electrical
resistance,

UOne probe is part of a eonductance
cireuit (the inverse of resistance), The
other carries an oscillating signal in a
capacitive circuit and temperature
probe. A microprocessor converts the
probes’ readings to digital for the en-
gine computer. The frequency of the
signal (in a 50- to 150-Hz range) indi-
cates the type of fuel. For example, 50
is gasoline, 150 is pure methanol and
different percentages of methanol
produce numbers in between, ina
straight line (135 would be M85—85%
methanol).

When the computer gets the infor-

The intake manifold has 16 run-
ners, one for each intake valve,
and each runner ends in a com-
pletely separate intake port for

FLIEL TC ENGINE |' Ii'i/.r-'lu‘IF'

FALTERREGLILATOR

each valve rather than being Sia-
mese. Une get of runners, ports
and valves comprizes the prima-

P

ries, These stay open until about
4200 rpm. They're shaped for

&

@h'!:n
il

T
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good air swirl, so the fuel mixture
burns quickly and almost com-

GAS GALIGE FLOAT

. mation, it regulates current flow
to the fuel pump through a resis-
tor pack to speed up the fuel
_ flow for lower-energy-content
| methanol blends or to slow it
down for pure gasoline,

More from Ford

@ The SHO Taurus gets an auto-
matic transaxle and a 3.2-liter
version of the Yamaha 3.0-liter

pletely, which results in good gyef injection in Dodge Ram pickups has a regulator at

torque. The design also permitsa pump in the tank for reduced fuel vapor emissions.

relatively large volume of ex-
haust gas recirculation, for low emis-
sions and good fuel economy, At 3200
rpm, the engine computer operates a
solenoid vacuum valve/diaphragm
unit, which opens all butterfly valves
in the secondary runners for maxi-
mum airflow at high-end.

The four camshafts are Ford's
lightweight hollow design, manufac-
tured using a process in which pow-

POPULAR MECHANICS ® OCTOSER 1992

helps keep the front eylinders running
cooler, developing more power,

The 4-cam V8is bolted toa wide-ra-
tio version of Ford's electronic over-
drive automatie transmissgion, intro-
duced in 1991 on the Town Car,

Flexible-fuel Taurus
The first of the flexible-fuel cars to go
to market in "93 is Ford's entry—a

ST R P L S TRA SR i Py CASTR NG

Vi for extra torgue (up from 200
to 215 ft.-Ib. ).

® Ford's race headquarters (Spe-
cial Vehicle Team) will offer a 250-hp
version (up from a stock 200) of the
5.8-liter VB8in an F-150 Lightning
gickup to compete with Chevy's 454
port Truck. The engine originally
was designed for an anniversary Mus-
tang that never was built. There will
also be a high-output 5.0-liter V8 in

the Mustang Cobra.
Two new Ford vehicles have ties to
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="l apanese manufacturers.

® The Mazda-engineered Probe
{built in a jointly owned Michigan
plant) is all-new, with a 115-hp 2.0-li-
ter Four with scrapers in the valve
guides to remove carbon deposits as
they form, protecting driveability.

Northstar V8 and a transaxle rated at
460 ft.-1b. will handle the Northstar's
200 ft.-1b. of torque with plenty of
margin for future development,
Northstar takes all-aluminum 4-
valve, chain-driven 4-cam technology
several steps ahead to a new state of

low. A chain at each bank wraps
around both cams and runs to an in-
termediate sprocket, which has a
third chain attached to the erank. The
chains are lightweight with a fine
pitch and the sprockets are large with
many small teeth, so the mesh is gen-
tle and quiet. Dual ten-

Optional is a 164-hp
2. 5-liter V&, replacing
both the 2.2-liter turbo
and 3.0-liter V6. Drop-
ping the turbo version
{with its sudden torque
increases) and rework-
ing the front-end ge-
ometry minimizes
torgue steer for 93,

® The Mercury Villag-

IMNLET

sioners at each cam
chain are calibrated,
one for engine start
and low speed, the oth-
er for high speed. The

er, designed by Nizsan
(which markets it as

drive chain uses cam-
shaped pins in eccen-
tric slots, instead of
round pins in almost-
round holes, The cam
design guides the

meshing of chain links

the Quest) and built by
Ford, has a rarity: a 2-

to sprocket teeth for

valve Japanese J3.0-li-
ter VB, But a van needs

smooth, wear-free
power transfer,
The aluminum block

torque and the 2-
valver produces 174
ft.-b., to o with 151 horsepower,

General Motors
Cadillac’s Eldorado and Seville, "92's
beauty pageant winners, get more un-
derhood musele in "93: the 295-horse

Flexible-fuel Ford Taurus sensor provides digital input for the engine computer.

the art. The tuned intake manifold has
an insert with plastic runners that is
so0 smooth, the airflow equals that of
larger, almost straight pipes. The
valvetrain is ultra-lichtweight so
camshaft-bearing and chain loads are

is cast around the iron
cylinder liners without
pressing-in or special sealing. The wa-
ter pump is on the back of the engine
for packaging reasons, and the ther-
mostat is at the inlet for more consis-
tent temperature control. Coolant
passages are routed to balance flow

ALLOY LOWER CRAMKCASE HALF

T s,

Naorthstar V8 utilizes cast-In [not drilled) oll galleries and sealing plate. rather than drilling the bloci.
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This is one car
youd sell to a friend.
The 1992 LeSabre Custom has the highest The reason? Simple—Buicks are built to
projected resale value in its class. * So last. That's what value is all about.

vou'll feel as good about selling it as you did For more information on LeSabre or for a
about driving it. You get a greal price, free reprint from The Complete Car Cost
and your friend gets a great car. (w :

Guide, call 1-800-4A-BUICK.
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BUICK
The New Symbol For Quality In America.
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A scavenge pump moves oil from pan to reservolr, secondary pump assists at low speeds.

and temperatures. Unlike the typical
variation of 20° to 40° F between inlet
and outlet, the coolant typically gets
only 57 to 8 hotter on its path through
the Northstar. If engine coolant tem-
perature hits 270° F, the engine com-
puter automatically protects against
destructive overheat. It pulses the
fuelinjectors for one bank, lets the en-
gine run for about 80 rpm, then shuts
off that bank and pulses the injectors
forthe other.

The engine has a racing-inspired 2-
piece crankease (split at the erank-
shaft center line, with main bearing
gupports in the lower piece). Instead
of trying to precision-drill long oil
feeds through the block, and possibly
weaken it, Cadillae cast open pas-
sapes into the bottom of the lower
piece, and sealed them with a cover.

The electronically shifted transaxle
features dry-sump lubrieation, which
reduces pan depth to less than an
inch, so the box fits into a low-slung
engine compartment. The oil-pump
shaft operates a scavenge pump, to
suek up oil from the pan into a reser-
voir in the side cover, and a tandem
pump for hydraulic operation. A sec-
ondary pump assists low-speed oper-
ation. When transmission speed
builds up enough for the primary
pump alone, the pressure regulator
pushes a valve that redirects sec-
ondary pump output back to the in-
put, saving energy.

Solenvids execute the shifts (re-
dueing the size of the valve bady) in
conjunction with one-way clutches, so
there's no tricky timing of hydraulic
clutches and bands which tend to
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make for harsher shifts. There's a
specifically calibrated aceumulator
for each forward shift, for maximum
smoothness, and a pulsing solenocid to
gently apply the torque converter
clutch. The torque converteritselfisa
high-efficiency design, averaging
close to five percentage points better
than GM's smaller electronic trans-
axle, and that translates to .5 mpg.
Northstar is standard on Allanté,
Seville STS and Eldorado Touring
Coupe. A 270-horse version is option-

al on Eldorado Sport Coupe.

More from GM

® The 40th anniversary Corvette gets

Euwer boosts on both V8s. The ex-
aust valve cam lobe on the 300-hp

pushrod engine was reworked to slow

valve closing for quietness. One thing

led to another with small valve timing

and lift changes and torque rose from
S0 ft.-1b. at 4000 to 340 fi.-1b, at 3600
rpm. The LT-5 overhead-cammer
oes from 375 to 4056 hp—recapturing
ﬁ‘.s horsepower lead from the Viper
V10—thanks to mild changes in in-
take ports and slightly more valve
overlap. In addition, a chamfer to the
intake valve face and seat
provides a smoother air
path, increasing airflow
10%, at the valve's mid-
opening. Torque is up to 385 ft.-1b,
® GM's workhorse 3800 V6 has an in-
take manifold with an upper half made
of two plastic seetions, one containing
the runners. Smooth plastic improves
airflow and keeps the air cooler.
Roller rocker arms and thinner, low-
friction piston rings, among other
“directionally correct” changes, re-
gult in up to 0.4 more mpg.
® The 3.1-liter 60° pushrod VG was
bored out to .4 liters, With a new in-
take manifold and compression ratio
bump (8.5 to 9.0), horsepower goes
from 140 to 160 and torque from 180
ft.-lb. to 200. Camaro/Firebird ver-
sions get cast-iron heads, while the
front-drive versions get aluminum.
® The battery in 1993 compacts (Olds
Achieva, Buick Skylark, Pontiac
Grand Am) won't run down if an inte-
rior light is left on or if the car is
parked for a couple of months (while
the electronies keep drawing power).
After 20 minutes, a short-term timer
shuts off the lights. After 24 days, a
long-term timer cuts power to the
clock, radio and keyless entry.
® The plastic vans (Chevy Lumina
APV, Olds Silhouette and Pontiae
Trans Sport) will offer an optional
electronically operated sliding door.
Like Mercedes’ express-up window,
it's an adaptation of garage-door tech-
nology, including an automatic stop-
and-reverse ifit is obstructed. ™

SREL 2 W AR,

MNorthstar's chain uses cam-shaped pins for smoothness,
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RESERVE OFFICERS'" TRAINING CORPS

AH-64A APACHE HELICOPTER

IT HAS ELEVEN BRAINS.

BUT IT CAN'T
THINK LIKE A LEADER.

The Apache helicopter's |1 computer brains perform
thousands of calculations persecond. Evenseeing in the
dark is no problem for this high-tech wonder.

But in today's high-tech Army there's one thing
machines can't replace-leaders. Talented men and
women who love the challenge of high-tech and have
the confidence to lead and motivate others. Army
ROTC is a college elective that will help you develop
leadership skills, right now. Because it's hands-on
leadership training.

ROTC takes about 4 hours a week. You can try it,
without obligation, for at least one year and even
apply for up to $60,000 in scholarship money. Call
1-800-USA-ROTC and we'll send yvou more information.

g :
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THE SMARTEST COLLEGE
COURSE YOU CAN TAKE.




AVIATION

NASA makes pilotirig a plane®

BY GREGORY T. POPE

PM Photos by Frederick Sutter

@ Outside the cockpit window, a dull
gray hlanket of clouds hovered 200 fi
above the runway, blocking out the
sky completely. | knew my task: to
launch into the soup, fly an oval race
track pattern at 2500 ft. and toueh
downagain. It was anexquisite test of
my ability to fly under instrument me-
teorological conditions—only I'd ney-
er been trained in instrument flying.

In fact, I'd never flown a plane in
my life,

Nevertheless, | pushed the twin
throttle levers to the 200-knot tick.
Engines growled, and the runway
slipped past faster and faster, until 1
pulled back on the yoke and the eloud
bank loomed ahead.
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But instead of climbing into pea-
soup ablivion, I nosed into a ghostly
tunnel of receding green rectangles
Signs popped into view, reminding
me to raize my gear and slow to 1460
knots, Red lights danced along the
edpes of each rectangle to .'5|Il.'|| ot
my flightpath. The tunnel swung
thi -|I;g|I the racetrack pattern anil
back down to Earth, narrowing to
usher me onto the runway.

At no time during my flight did my
eyes stray from the cockpit wind-
screen to the instrument panel. At no
time did my mind race through the in-
terplay among airspeed, attitude and
altitude that normally commands a
pilot's attention. It was like driving a
car on cruise control,

In reality, of course, I'd never left
the ground. I was riding a flight simu-
lator—a sawed-off Beech Baron ina

driving your car. o

-‘h

hasement lab at NASA's Langlev Re-
search Center. The green tunnel of
rectangles that led me through my
Mmaneuvers was an image on a head-up
display (HUD), That I could climb,
turn and change speeds without a pi-
lot's training was the work of a novel
flight-control system managed by a
nearby minicomputer.

The display, called Highway In The
Sky, and the control system, called
EZ-Fly, are the twin brainchildren of
NASA research engineer Eric C.
Stewart, These programs have
emerged from a decade-old Langley
effort to parlay advanced military
flight technology into a user-friendly
private plane. Together, EZ-Fly and
Highway In The Sky may spark the
revolution that finally puts general
aviation in the hands of the general
population.
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; wJarl:hn:] are the tatks that
it Stress on rookie pllots. With
I'Mhm Sky, a sequence of
m on a head-up display
o outline the terminal glideslope. As the
AIFCraft neans touchdown, the rectangles
marmow froem 1000 ft. to 150 fr. wide to
focus the Aightpath on to the rurmway's
center. Like overhead highway signs,
reminders appear periodically. The system
Is geared to land the plane 1000 ft. down
the runway, assuming you can manage a
perfect flare maneuwver,

Wire service

Stewart himself, a Langley hand for
25 years, can't fly. “That’s an advan-
tage coming in,” he ingists, because he
understands the layman's dismay at
the complication of the cockpit, “To
me,” says Stewart, “the controls
aren't intuitive. To me, they're equiv-
alent to having a car in which you'd
swerve off the road if you stepped on
the gas.”

But EZ-Fly makes the plane be-
have the way an uninitiated flyer
thinks it should behave. The control
system evolved from a Langley proj-
ect that used fly-by-wire control to
prevent a pilot from stalling his plane
or throwing it into a spin.

In a fly-by-wire system, a miero-
processor reads the pilot's shifting of
cockpit levers and sends electrical sig-
nals that drive aileron and elevator
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action. Programmed to know what
conditions could trigger aspin or stall,
the processor can make the control
surfaces move in a safe way no matter
what the pilot does.

“Onee you have that kind of sys-
tem,” says Stewart, “you might as
well tailor it to make it easy to fly.”
EZ-Fly achieves that end by using a
fly-by-wire computer to isolate, or
“decouple,” a plane’s multiple re-
sponses to a smgle command from the
cockpit,

The result: When a pilot turns the
yoke, the plane simply turns without
losing altitude and gaining airspeed.
Not only does the EZ-Fly computer
shift ailerons, it adjusts the throttle
and elevator to keep the aircraft at a
fixed height and velocity during the
turn. Similarly, when the pilot pulls
back on the yoke, the plane climbs
without the normally concomitant
drop in airspeed.

Tunnel vision

But streamlining basic flying skills
isn't enough to pin wings on a layman.
Stewart’s other invention—Highway
In The Sky—aims to simplify naviga-
tion. At tﬁe same time, the concept
knocks down the wall between visual
and instrument flight rules (VFR and
IFR). The difficulty of learning the
complex IFR system now keeps many
amateur pilots grounded in inclement
weather.

Highway In The Sky makes unnec-
essary the sean across a panel of dials
and instruments to determine atti-
tude, position and heading. Instead,
the pilot simply steers through the
tunnel of rectangles that seems to
float before the aireraft, courtesy of
the head-up display. Typically, six
rectangles show up at a time to define
roughly a mile’s worth of flightpath.
New rectangles continuously appear
at the far end of the tunnel as the

plane penetrates the closest one.
White “lane markers"” link the rectan-
gles at the lower corners.

In addition, red marks skirt the
edges of the tunnel, .mun like cross-
hairs to indicate the plane s Emjecl‘.ml
path. The pilot steers to keep the
marks as close as possible to the cen-
ter of each of the rectangle's sides.
Complementing these trend marks,
flight direction arrows occasionally
tng;;p-ezr above the tunnel, pointing out

e corrections the pilot should make
to his trajectory to get back on an
ideal flightpath. Signs bearing sug-
gested airspeeds and landing instrue-
tions also pop up.

Im Iernlanterr in a real plane, High-
way In The Sky would harness sub-
stantial computer horsepower, both
in the cockpit and on the ground. To
bring up the display, a pilot would
key in his destination. Then the cock-
pit computer would ask an air-traffic
control computer via data-radio to ap-
prove an air route that stays clear of
other traffic. Onee in the air, a Global
Positioning System satellite or LO-
RAN-C receiver would eonstantly
update the system, so it could illus-
trate the plane's progress along the
route on the HUD's tunnel display.

What happens if the plane strays
far from the planned route, or reacts
to avoid a surprise obstacle—such as
another aircraft? “That's what we're
warking on right now,"” says Stewart.
“We want the display to draw you a
new road that curves back on to the
original.”

Welcome to the real world
Fly-by-wire and head-up displays are
already making the transfer out of
military aviation and into commercial
airliners. But Stewart argues that
these systems would better serve pri-
vate pilots. “The doctor who flies once
a month is the one who needs these
systems,” he says, “so he doesn't have
to train, train, train to stay profi-
cient.”

And Stewart is not the only engi-
neer to pursue that goal. Research at
the University of Maryland, Wichita
State University and elsewhere is fo-
cused on finding ways that hard-waon
gains in military flight-system tech-
nology can pay dividends in general
aviation,

MNASA-Langley's new assistant
director for aeronautics, Bruce
Holmes, believes the technology
surge could open up the skies for
“nonenthusiast” aviators—people
who simply want to get from point A
to point B. “For the first time,"” says
Holmes, “it's possible to coneeive of
small airplanes for travelers. That
would be a paradigm shift for the
industry.” ™
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TECHNOLOGY

MORPHING IT

Latest computerized special effects turn cars into tigers

and metal into men.
BY CLIFF GROMER

® “Eeeeanahh, it's still alive!”

We just love getting shocked out of
our seats at the movies, and Holly-
wood knows it. The problem is new
special effects get old fast, and we
erave newer, more dazzling ones. You
might say we've become an audience
of special-effects junkies, and what
we want is what we get. The hottest
effect these days is called “morph-
ing,” or the seamless changing (meta-
morphosing) of one character or im-
age into another, You've seeniton TV
in the Exxon commercial, where an
automobile ripples flawlessly into a
running tiger, and in Michael Jack-
son's music video, “Black Or White,"
where he morphs into a panther.

To illustrate morphing in its sim-
plest form: Say you have a red rectan-
gle (the source) and a blue rectangle
(the destination) on the screen. If you
want to go from the source to the des-
tination in one step, the computer
would generate a rectangle just that
gize (if they were the same size) that
would be exactly halfway in between
blue and red. If you wanted the tran-
gition to take longer in real time, you
could increase the number of ateps in
the transition to three or 100—real-
ized by just a computer and software.

To realize the Exxon commercial's
car-into-tiger morph, the tiger was
first filmed running (after his trainer
who was holding a ghunk of raw meat)
on a blue stage, against a blue screen.
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This step allowed a
mutte—aor clean image of the tiger at
full stride, completely separate from
his environment during the film-to-
tape transfer—to be obtained.

The ear was filmed on a road in
the desert—also against a blue back-
ground screen attached to a truck
that paced the car. The sequence had
to be repeatable, so the crew used a
motion-control camera—aessentially
a special camera that has gearsand a
computer attached to it so it will auto-
matically repeat an already-filmed

How did they
do that?

sequence as many times as required.
Here too, a clean image of the car was
obtained with no background in the
gshot. Next, just the moving blue
screen was plglﬂmgmphi!d as a clean
background on which to work with the
images. Lastly, footage of the desert
road was shot for the background
from a moving vehicle.

At this point, there are the film ele-
ments of a “elean” tiger, car and real
background. The computer graphics
engineers took these elements and
transferred them onto digital video-
tape, from which they could be
scanned into the computers. This is
where the actual morphing process
began. Decisions were made about
what the transition should look like—

From gas guzzier to meat muncher. Your car
iy not turm Into an anlimal when you fill
up with hi-test, but this one does thanks to

computer graphic engineers.

which car feature should transform
into what tiger feature, and how
quickly the events should oceur.

Once the morph, which was still
“elean" at this point, was satisfactory,
the images were composited onto the
real background for the final product.
The only thing left to do then was to
send Exxon the bill.

More complex morphs, like the
ones realized by Industrial Light &
Magic in “Terminator 2," require
banks of near-super computers, doz-
ens of specialized software programs
and the talents of scores of computer
graphics engineers and model-
makers. One of the most dramatic and
technically challenging scenes in the
film is when the T-1000 liguid-metal
terminator character walks out of the
burning wreckage of a truck and
transforms from a metallic state into
the live-action actor Robert Patrick.

One of the first stepe in designing
the transformation of the T-1000 was
to define four distinet stages in the
shape of the metal creature. In the
first stage, it is an amorphous blob of
liquid metal. In the second, it is
roughly human-shaped, but feature-
less. By the third stage, it is a distinet-
ly defined metallic man. And in the fi-
nal stage, it is a virtual chrome replica
of Robert Patrick.

The procezs was refined by ereat-
ing small real models of the T-1000 at
each stage. This gave the animators
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and computer soft-
ware engineers something real they
could study, and provided a sense of
how the character should finally con-
eal into a man.

Another key aspect of the sequence
was making sure that the metal T-
1000 moved like its human form: the
actor Robert Patrick. The audience
would see Patrick walking and run-
ning throughout the film, and the
challenge here was to mateh the
movements of the chrome version to
the live actor's as closely as possible.

To do this, ILM filmed Patrick in
motion with a network of grid lines
drawn on his body. This information
was then scanned into a computer to
provide reference points that would
allow Patrick’s body shape and move-
ments to be replicated in the comput-
er model of the T-1000,

Based on that data, ILM's chief ani-
mator built a computer model of Pat-
rick in wire-mesh form. This form
could be E:-ushed and pulled like “digi-
tal putty” into the various shapes of
the metal T-1000. At that point, the
animation process began.

Animating the chrome man as he
emerged from the fire was among the
most difficult computer graphics
tasks in the film. The challenge of cre-
ating realistic human motion is noth-
ing new. Computer graphics people
have been trying to do this for 20
years. The spectacular effects
achieved in “Terminator 2" are the re-
sult of intengive refinement. Se-

uences were drawn and redrawn on
the computer maybe 30 times a day.
Each time there would be slight man-
nerism changes—swiveling the hips
just a bit, twisting the wrist a little
more, adding a slight head move-
ment—~to bring acroas the realism and
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personality of the character.
Once the animation was completed,
a program called Body Sock allowed
the LM engineers to connect the dis-
tinet and separate pieces of the body
that had been modeled, smoothing out
the joints between those pieces. Body
Sock moved specific points while
maintaining continuity to create a
smooth skin. T-1000's chrome appear-
ance is the product of another ILM-
developed program called Polyalloy
Shade.

The final step in the process is com-
bining the computer images with the
background plate photography, with
an ILM camera erew shooting live-
action scenes on the set,

Because of the reflective guality of
the T-1000's chrome “skin,"” realism
also demanded that the surrounding
scenery be reflected in the character’s
surface, Still photos were taken on
the set to record a panoramic view
around the space the T-1000 would oe-
cupy, and then this information was
scanned into the computer. Likewise,
light reflections from the T-1000 onto
the ground and surrounding objects
were also taken into account, Finally,
other environmental tie-ins—shad-
ows, smoke and even film grain—
were added. It's those fine details
that make the character appear real.
Without them, the computer charuc-
ter would look like & cookie-cutter
shape pasted on top of the live action.

Finally, the computer images and
background plates were merged
through digital compositing. This was
a critical step, since any discontinuity
between the computer and live-action
images would have undermined the
crecﬁ"bil.it y of the entire scene.

It's a good thing too, because with-
out those great, realistic special ef-
fects, a film is risking hasta la vista at
the box office, baby. ™

Actor Robert Patrick is one hot number in
“Terminator 2.” a3 his Image |5 gradually
morphed from a chrome blob Into a
human form.
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COVER STORY

LIFE
FLIGHIT;

Three days aboard an airborne emergency
room reveals the technology and teamwork

¥

¥

® First word of the emergency
reaches Cleveland's MetroHealth
Medical Center just before 5 o'clock
on a gloomy summer afternoon,
Within 3 minutes, the time it takes
me to race from the first-floor com-
munications center to the rooftop
helipad, the pilots and medical crew
of Life Flight Three have already
assembled and the rotors of the
vellow Sikorsky S-T6A are slowly
starting to spin.

After days of waiting, I'm poised
to fly with the second-busiest—anid
fquite possibly the best—hospital-
based air medical service in the
United States. It's a moment ['ve
anticipated with a mixture of excite-
ment and dread. I'll get to see the

Sb

required to save a life.

amazing things that aeronautical
and medical science can do to save a

life. But I also know that the hard’

reality is that it may not be enough.
Crouching to avoid the perilous
troop of the titanium-and-graphite
rotorblades and squinting against
the building downwash, | scramble
toward the sleek aireraft and climb
aboard. Inside, | grab a seat along-
side & gurney piled high with medi-
eal supplies and pull on a noise-can-
eeling radio headset. Opposite me in
the cabin, beneath a bulkhead fes-
tooned with ventilator hoses and a
suection canister, flight physician
Robert Sawyer, M.D., and flight
nurse Pat Radey, B.N.. are [inish-
ing final preparations for takeoff.

D W. FREEMAN; PM Photos by Brian R. Wolff

‘Bovishly hindsomein .
rimmed with fluoreseent plastic,
Dr. Sawyer is a neurologist and 2-
vear veteran of Life Flight, one of
four full-time and 50-0dd part-time
flight doctors in the program.
Nurse Radey, whose deep tan hints
at a life outside this realm of injury
and death, is a former intensiveeire
nNurse.

After stowing two units of chilled
()-positive blood, Dr. Sawyer and
Nurse Radey fasten 4-point safety
harnesses across their electric-blue
fight suits. Meanwhile, on the far
side of the vinyl curtain that sepa-
rites our cabin from the cockpit, pi-
lots Joe Laliberte and Frank Lesz-
czynzki are linizshing their own
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 preflight checklist. Like all Life
Flight pilots, Laliberte and Lesz-
czyvuskiareinstrument rated and
have long experience flving under
the most demanding copditions.

Moments later, Life Flight dis-
patchers radio the final go Trom in-
gidé the communications center.
Oy glant bird of mercey rises gin-
gerly from its aerie, executesacrisp
but oddly disquieting pirouette,
then climbs swiftly away, its rotors
trucing a-hazy are in the humid air.

Using coordinates supplied by
the dispatchers, Laliberte and
Leszezynski vector our B3-million
On scene rescue runs, Life Flight pllots

make do with whatever landing area the
terrain provides.
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mobile emergency room toward a
small community hospital 50 miles to
the southeast. There, awaiting trans-
port to a better-equipped facility, a
eritically injured preschooler hovers
uncertainly between life and death.
As we leapfrog snarled rush-hour
traffic, the dispatchers radio ahead
with our ETA. Cruising at 180 miles
an hour, our run should be mercifully
quick.

The golden hour

“The key to saving critically injured
patients,” says flight surgeon Ragha-
van Chari, M.D., “is providing quality
medical care within the first 60 min-
utes of their injuries. If help arrives
much bevond this ‘golden hour,' sur-
vival rates full off quickly.”

Chari, known to his colleagues as
“Ragu,” estimates that Life Flight's
helicopters typically reach patients
about twice as fast as ambulances.
“Because we don't have to follow
streets and highways, each air mile
equals about 22 miles on land,” he ex-
plains. “And once we get there, we've
got more sophisticated equipment
and better-trained personnel than a
typical ambulance,”

Jay Carter, M.D., Life Flight's sil-
ver-haired associate medical director
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The 5-76A has room for in-flight medical
procedures |left] and can carry equipment
to monitor a fragile newborn jright).

and himself a private pilot and flight
physician, concurs. “Studies proving
the benefit of an air transport system
over ambulances are hard to come by,
but it's clear that we're saving lives
that would otherwise be lost. Any
EMT [emergency medical technician]
can get you to the hospital with a shat-
tered tibia. But if you have a heart ar-
rhythmia or some other bad problem,
you need the kinds of equipment and
the skills we have.”

Carter likes to eall Life Flight “the
ultimate rescue squad.” Judging from
the thank-you cards that flood in from
former patients, it’s by no means an
unpopular notion. A card from a man
whose lower leg was amputated by a
train reads; “Thanks for saving my
life and being so quick about it! What
happened out there was a miracle!
May God bless all of you,"”

Life Flight began operations in
1982 with a single lightweight chop-
per. Today, 10 years and more than
16,000 accident-free flights later, the
program flies not one but three medi-
cally configured aircraft. A fourth is
kept in a hangar at nearby Burke-
Lakefront Airport, local headquar-

ters for Petroleum Helicopters,
which owns and maintains the heli-
copters used by Life Flight and a
dozen other U.S. medical transport
programs.

Weather permitting, the program'’s
three 5-T6A's fly around the clock,
seven days a week, 365 days a year,
within a 250-mile radius of Cleveland.
That encompasses all of Ohio and
parts of Michigan, Indiana, Ken-
tucky, West Virginia, Pennsylvania,
New York and even Canada.

On rare occasions when “lake ef-
fect” precipitation or other inclement
weather rules out even instrument
flight, Life Flight responds with a
Chevrolet C-70 truck rigged as a mo-
bile intensive care unit (MICU). The
MICU is also used to transport pa-
tients between hospitals in close prox-
imity to Metro, especially those with-
out landing zones,

Obviously, such an ambitious pro-
gram is costly. Life Flight charges
$400 per flight, plus 315 per mile, but
health insurance usually picks up the
tab. When patients are uninsured, or
claims adjusters deem a flight “medi-
cally unjustified,” the hospital where
the patient is ultimately admitted
generally absorbs the cost. Says Mary
Jane Klempay, Life Flight's adminis-
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trative director, “We're not checking
for Blue Cross/Blue Shield when we
goout to pick up patients.” Life Flight
never takes into account the patient's
ability to pay, only his medical need.
Klempay says that Life Flight av-
erages 10 rescue flights during a typi-
cal 24-hour period, though 20- or
even 25-flight days are by no
means uncommaon, About 16% of 8
these missions are so-called §
“seene runs,” made directly to
the sites of car wrecks, industri-
al accidents and the like. The
rest involve shuttling patients
between the 65 regional hospi-
tals that participate in the pro-
m. On oecasion, Life Flight
erries surgical teams to “har- |
vest” hearts, livers and other or-
gans for transplantation.

A life in the balance
Two minutes into our flight,
Nurse Radey radios Life Flight
dispatchers to request informa-
tion about our patient. The facts
are sketchy but starkly chilling.
Our patient is a 4-year-old who
sustained a severe blow to the
head while playing outdoors. I

Silently, Nurse Radey sets to |
work calculating pediatric drug
dosages. Curiously, the clip-
board she uses contains not pa-
per but—more reliable in such
a windy environment—several
strips of cotton surgical tape laid edge
to edge.

Minutes later, beneath a gentle
rain, the helicopter sets down in an
empty hospital parking lot. Though
our landing spot is within quick walk-
ing distance of the emergency room,
an ambulance is waiting to help speed
the final leg of our trip. To save even
more precious time, Sawyer and Ra-
dey opt for a “hot” off-load, freeing
the gurney from its floor locks, then
flinging open the copter door while
the rotors are still spinning. She and
Dr. Sawyer bolt for the ambulance,
gurney in tow. I trail be-
hind, trying to stay close
without getting in the way,
praying that we've arrived
in time. It's now 5:10 pm.

The scene awaiting us in-
side is almost unendurable,
The little girl, her pretty
face discolored and horribly
swaollen, lies unconscious be-
neath a thicket of breathing
tubes and IV lines. The only
evidence of life is the steady Fegs
beeping of a heart monitor. {4
Dr. Sawyer and Nurse Ra-
dey stay only long enough to |
perform a quick examina-
tion, transfer her to their
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gurney and, to prevent spinal injury,
immobilize her head with tape and
coiled towels. As the child is wheeled
out to the waiting ambulance, her par-
ents bid her a final, anguished fare-
well. “I love you,” her mother eries, 1
love you." I hear her, but I eannot

Speed in the air is wasted without speed
on the ground, 5o crews scrambie every
Inch from helicopter to emergency room.
bring myself to watch,

Given the extent of the little girl's
injuries, everyone in the room senses
that this may be the final farewell.
Yet, over the years, Life Flight has
pulled off its share of miracles.

Three summers ago, a Life Flight
team set down on a Lake Erie beach to
rescue a swimmer who had been al-
most cut in two by a speedboat propel-
ler. The man had lost g0 much blood
and his injuries were go horrific that

few people expected him to survive,
|]:1u+|3}1J less resume a normal life. Yet,
thanks to Life Flight—and several
operations and months of physical
therapy—he did just that.

Another unexpected save came
when Life Flight responded to a call
= from a small town southeast of
Cleveland, where a hapless sky-
diver had broken her back in a
skydiving aceident. *Her chute
just didn't open,” recalls flight
nurse Betty Kovach, who was on
the rescue run. “She was stuck in
about a foot of mud in a swamp,
and the doctor lost both of his
shoes when we went out to get
her. But we got her back to the
hospital and she managed to pull
‘A through.” Actually, she did more

! than that. “Just a couple of
weeks ago,” says Klempay, "1
read in the paper where she
went skydiving again.”

Mercy bird
The Sikorsky S-T6A used by Life
Flight is the largest, most pow-
erful medieal transport aireraft
currently in use. Designed pri-
marily for offshore oil platform
duty, it boasts an impressive
3000-pound payload capacity—
| enough for two patients and four
attendants, plus a room full of
medical equipment. Powered by
two 6560-horsepower Allison 250-
C30SE turboshaft engines, it has a
range of 404 nautical miles and a top
speed of 155 knots.

Cockpit equipment for this configu-
ration includes full dual flight controls
and instrumentation, plus dual VHF
and NAV radios, R/INAV bi Loran,
weather radar, radar altimeter and
Wolfsberg Flexcomm transceivers
capable of using 22, (00 frequencies.

Because the aireraft often operate
at night, taking off from and landing
at makeshift landing zones illuminat-
ed only by automobile headlights,
they have an unusually full comple-

- ment of lights: one 650,000-
candlepower swiveling
searchlight mounted under
the nose, plus a 750,000-can-
dlepower belly light, and
two 450,000-candlepower
fixed main gear lights, The
tail pylon is illuminated to
help keep people unfamiliar
+ with helicopters from walk-
1 ing headluug into a spinning
| tail rotor. For forced water
landings, the helicopter is
- | also equipped with flotation
| bladders that inflate with
| pressurized nitrogen.
Inside, the aireraft is

{(Please turn lo page 158)
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EXHIBIT

America’s dreams are alive as we look to the

future with enthusiasm from the past.

BY MARY SEELHORST

® Americans love to speculate about
the future almost as much as we love
todrive cars. So it should be no sur-
prise that Henry Ford Museum
chose a futuristic concept car to
represent the “Rage of the Fu-
ture” in “Possible Dreams:
PoPULAR MECHANICS and
America's Enthusiasm for
Technology.”

The Possible Dream Ma-
chine—a satiny red Ford
Probe—is displayed before a
winding road stretching toa
distant horizon—florever the
road-lovers’ symbaol of future
possibilities, new places and
things unseen. The car is the fifth in
a series of concept vehicles created to
probe the outer limits of aerodynamic
design in driveable automobiles.

If its sleek, rounded form looks
vaguely familiar, it is because some of
the lessons learned from the Probe-
series have already been incorporat-
ed into the now-familiar aero-look of
trend-setting cars like the Ford Tau-
rus. Current Probe production mod-
els also reflect ideas predicted by
Probe V. But some features—like the
car's flush-glass greenhouse—must
wait on new, auxiliary technologies
before they prove feasible.

The goal of the design team was to
produce the most aerodynamic drive-
able automobile possible, developing
iddeas and innovations destined for use
on production models five to 10 years
out. When Probe V was being de-
signed in 1985, the drag coefficient of
production automobiles ranged from
.32 to .52, Reducing wind resistance
through aerodynamic styling has be-
come an important factor in cutting
fuel consumption.

Twelve promising designs were
first sketched by hand and then ren-
dered on a Computer-Aided Design

Mary Seelhorst is curotor of the “Possible Dreams™
exhibit af Henry Ford Museum & (Freenfield Vil-
lagre in Dearborn, Michypan
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(CAD) system,
where designers
and engineers could
examine their potential in
detail. This particular design
survived the selection process and
went on to become first a %-scale

model for wind-tunnel testing, then a

full-seale elay model, followed by a fi-
berglass version. The final fabrication
was done by hand at Ford’s Ghia De-
sign Studio in Italy.

And the result? One hot-looking car
with an unbelievable .137 eoefficient
of drag. A fully sculpted underbody
contributes to the car's efficient aero-
dynamics, as does the flush-glass
greenhouse, fully integrated into the
car’'s form without the traditional se
arate windshield, windows and back-
light. Engineers are currently exam-
ining ways to convert a wrapover
expanse of glass from opaque to
clear—the key to incorporating the
concept on a production model.

PRA P I Y D PO

Even the car's
headlights contribute
to the overall aesrodynamics.
The low-profile “mini-quads” (a fi-
beroptic technology) follow the
front-end contour and allow for a low-
er hoodline. Probe V's profile dis-
closes an early foray into the much-
discussed cab-forward design
concept, in which the passenger com-
partment is shifted toward the front
end. All wheels are fully skirted, the
front covers displacing as the wheel
turns and returning to their original
{ Please turn lo page 89)
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THE MAGIC BOAT

This integrated boat/camper combo is the ultimate recreational vehicle.

BY JOE SKORUPA, Boating/Outdoors Editor; PM Photos by Robert Holland

® “Where do the wheels go when the
Boatmobile hits the water?” People
who encounter the Boatmobile for
the first time are frequently con-
fused. After all, the Boatmobile isn't
your typical water-oriented craft,
Dualie wheels and V-hulls rarely mix
in the same integrated structure, Be-
sides, when was the last time you
had to kick the tires on your new
boat?

Fortunately, the Boatmobile's de-
gigner, Luis Avillez De Basto, wisely
golved the wheels-in-the-water prob-
lem before building his first proto-
type. I tested this prototype recently
in Miami's Biscayne Bay and diseov-
ered that his solution is simple:
When the boat goes in the water, the
wheels stay on the land. In other

b

words, the boat and trailer are two
separate elements, similar to a typi-
cal trailer/boat rig, except that they
function together like no other craft.
This point is made especially clear
on land where several integrated
components unfold to turn the Boat-
mobile into a multipurpose water-go-
ingRV.

A little more than two years ago,
De Basto, who is a successful yacht
designer from Sao Paulo, Brazil, de-
cided to move to Miami, Florida. In
order to launch his 1.5.-bazed firm in
a bold way, he decided to create a de-
sign for a totally unique craft—a dual-
purpose land and water vehicle. De
Basto researched the history of am-
phibians from the military “Duck” to
the family-size Amphicar of the 1960s,

as well as a number of other less suc-
cessful designs. The research left him
with the conviction that nothing that
had been developed to date could tru-
ly live up to modern levels of comfort
and performance. Much was lost in
the effort to integrate land and water
capahilities,

Since De Basto didn't want to make
the same mistake, he set three goals
for the Boatmobile: 1. It had to per-
form like a true boat, 2. It had to have
true land mobility, and 3. It had to
have true RV luxury and access,

The result of his effort is a vehicle
that isn't an amphibian in the strict
sense of the word, but one that rides
like a boat, accommodates campers
like an RV and achieves surprisingly
high standards in both areas.

POPULAR MECHANICS ® OCTOBER 1992




On land. the Boatmoblle convent: to an RV,
complete with an éasy-to-use stalrway,
large storage compartment and other biilt-
frt Fearures.-Omwater (right] It becomes

A sheel, luxury cruiser.

Amphibious RV
“How do vou drive down the highway
from the flying bridge?" This is the
second most-asked question among
Boatmobile novices., Naturally, De
Basto solved this problem, too. The
only time vou drive the Boatmobile
from the flying bridge is on the water,
On the road, you drive it from behind
the wheel of a tow vehicle—and a
powerful one at that. Combined boat
and trailer weight 15 10,000 pounds,

| received my first Boatmobile
driving impression from behind the
wheel of a Ford F-250 erew cab
duale. After cranking the ignition, |
shifted the automatie transmission
into Drive and smoothly aceelerated
into traffie. Sinee the Boatmobile will
endure more road miles than the typi-
cil traller/boat rig, [ was curious to
see how it handled on highways and
tough city streets. To my surprise, i
was the smoothest riding load on the
road, well balanced and well behaved
at all speeds.

The dual-axle trailer has four con-
toured longitudinal bunks that snug

POPULAR MECHANICS » (OCT
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the boat at the hull’s strongest strue-
tural point—its stringer line. This
means that when the boat settles into
the trailer bed, it's not only balanced
and rock steady, but also supportedin
the least damaging way,

Another outstanding feature on the
trailer is its unique suspension, which
uses a top-ol-the-line torsion-bar axle

instead of the typical array of leafl

springs, hangers, equalizers, shack-
les and shocks, This system, which is
more commonly found in RVs, has
hexagonal exterior axle made of tubu-
lar steel that holds a 3-sided steel
shaft surrounded by rubber inserts.

Spindles are connected to the inner
shaft, and the wheels are connected to
the spindles.

When a wheel goes over a bump,
the spindles transfer a twisting foree
to the inner shaft and the rubber in-
serts absorb it. The effect while driv-
ingon the road is an incredibly smooth
and rattle-free ride. Another advan-
tage is that it's maintenance-free.

There are many other noteworthy
features and systems on the Boatmo-
bile's trailer, including built-in stairs
that lead to the boat's ingenious star-
board-side door and huge forward
storage compartments, but 1 wanted

LT
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to postpone inspecting these ele-
ments until later. Now, [ was anxious
to get out on the water.

Sea trials
‘With the aid of an electric winch and a
double set of keel rollers, the Boatmo-
bile effortlessly separates into its dis-
tinct boat and trailer components. A
quick glance at the trailer reveals that
its modular fiberglass panels aren't
load bearing, but instead are intended
to provide aerodynamic efficiency at
highway speeds, modern lines for
feeling at home in marinas and RV
campgrounds, and enclosures for
storage space.

After elimbing into the flying
bridge, I cranked the ignition, pushed
the throttle forward and idled
smoothly into Biscayne Bay.
Since De Basto is primarily a
yacht designer, I was especially
interested in seeing how the
Boatmobile performed as a ma-
rine vessel,

Safely out in the Intracoastal
Waterway, I pushed the 7.4-liter
MerCruiser/Bravo II power
package to wide-open throttle
and reached a top speed of about
30 mph. Noticeable sensitivity to
outdrive trim, trim tabs and
movement in the steering wheel
required a short period of adjust-

Layout shows a forward berth, a galley
with alcohol/electric stove and a dinette that
converts Into a second berth,

seatingis located down in the aft cock-
pit, which is large enough to offer
room for fishing.

Land
On either land or water, the Boatmo-
bile's well-designed interior offers
spacious and deluxe accommodations,
but on land its uniqueness really
shines. After dropping down the elec-
trie tongue jack, unfolding the trailer
steps and opening the specially de-
sipned starboard-side door, the Boat-
mohile becomes a functional RV.
Conventional shore power and wa-
ter hookups anable nperntmn of an air
~ .

ment, but onee the settings were
nailed down, overall handling and feel
were good,

A boat of this size shouldn't shy
away from offshore waters, so 1 head-
et out of the Stiltsville channel and
looked for some rollers. All I could
find on this day were 2- and 3-footers,
but it was enough to show that the
Boatmobile can run at speed in a vari-
ety of conditions and still offer a dry,
gmooth ride,

Sightlines from the flying bridge
were outstanding, as was the layout
of the helm and generously instru-
mented dash, For the driver there's a
swiveling eaptain's chair, and for pas-
sengers, an L-shaped bench and a
port-side lounge. More passenger

&4

ks it an RV or a boat 7 Deluxe amenities
make it hard to tell from thiz fornaward-

facing view of the cabin.
cations
Boat 29fL8in.
Beam B Gin.
Trailer length 35 6in.
Boat weight 7000 ib.
Trailer weight 3000 Ib.
Fuel capacity 150 gal.
Waler capacity 30 gal.
Bridge clearance 9ft.Gin.
Draft with drive down T in.
Cabin headroom Eft3in.
Hull type 18° Mod-V
Price as tested $110,000
Boatmobile, 1395 Brickell Ave., Miami, FL
33131;(305) 373-1500

conditioner, microwave oven, double-
burner electric/aleohol stove, exhaust
fan, huge T-gt. refrigerator, shower,
radio/cassette player and numerous
other features. Amenities include an
L-shaped bench seat, a large dinette
table, two double berths for comfort-
able overnighting and an optional,
fold-down double bunk.

Like all well-designed RV interi-
ors, there's a feeling of true roominess
in the Boatmobile. This is partly due
to its 6-ft. 3-in. headroom and the co-
pious amount of light streaming in
through its wraparound tinted win-
dows. Storage space is roomy, too. In
addition to the trailer compartments,
which are big enough to fit a genera-
tnr several lawn chairs and a barbe-
cue grill, there's a tremendous
amount of space beneath the
seats and in the many cabinets,

What makes this interior set-
up unique to the Boatmobile is
the way it works on land. A deck-
level door with a 4-point locking
system swings away to enable an
ingenious set of steps to fold
down to meet a companion stair-
way on the trailer. Although the
door is located above the sheer
line, its design i= based on the
watertight, compressed-gasket
doorways used on ships. De
Basto also points out that the top
and bottom of the doorway meet
at the boat's upper and lower deck
levels to maintain maximum hull in-
tegrity.

At the time | inspected the Boatmo-
bile, it was literally the first boat off
the line and had yet to be named,
Since then it has been dubbed the
Boatmaobile Freedom Sport, and oth-
er models are planned. Future models
will be smaller than the 30-footer |
tested in order to reduce the towing
weight (eurrently 7000 pounds for the
boat and 3000 for the trailer), and to
lower its $110,000 price tag,

The Boatmobile may not be a true
amphibian, but it more than fulfills
the function of a dual-purpose craft.
And it does it very well. ™
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To make sure your car gets from
here to there, stop at Kmart in-between.

Rally Twin-Edge
Wipers. With twice
the rain-clearing
power, Compact,
low-profile design.
Fits virtuwally all
vehicles. In assorted
sizes, Lifetime blade
warrdnty.

5.00 per phg”

*Ome wiper hlade
aF two nefills.

AC Deleo AC Spark Plugs
New plugs help improve car
performandce and save gas.
It's like buying time. In
popular sizes for many GM
cars and light trucks. Sold
in 4-, 6-, and 8-packs only.

AC Delco AC Duraguard
il Filters. In popular
sizes for many 115, and

foreign cars and light trucks. 4-Pack 2 for 9.00
AC Delco. It's like buying time. t-Pack 6.75
2.00 exct

Mvailable ol most stnes b g'm

Availzhle al most stores.
. .

The quality you need, On sale September 27-October 3,
the price you want. 1992, at all U.5.A. Kmart stores.



Kraco KF-1105 Ant-Theft, AM/FM Auto-Reverse
Cassette Player. With high power wattage; jack for
poriable CD; plos, pull-out chassis with carrying
handle. 109.00

Jensen (52500 ETR AM/FM Stereo Cassette Plaver.
Includes automatic program control, seek uning
and 18-station presets. 99 ()

Jensen CE5400 Deluae ETH AMFM Sereo with Auin-Reverse
Cassetie Player (not shown). 119,00

Kawasaki KR262 Ready-To-Install,
50-Watt AM/FM Stereo Auto-Reverse
Cassette Player. Advanced design fits
into GM and Chrysler cars without
installation hassle for easy upgrade
with original equipment fit, for the
do-it-your-selfer.

Kawasakl KR2GD Stereo Caisene Pla}'n'

{not shown). Casiom for Ford/tmport.

Your choice. 169 00

Kraco KID-B5880 AM/FM Auto-Reverse
Cassette Player. With fast-forward,
rewind, and local/distance and stereo/
mono selector. §4 ()

Krace FX-05 I-Way Box Truck Speakers
(it shown). B9 00

On sale September 27-October 3,
1992 at all 1.S.A, Kmart stores,
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Uniden Bearcat Programmable Scanner.
Ready to use, 16-channel scanner covers
10 bands, including police, fire, and rescue.
Instant NOWA weather broadcasts. Com-
plete with AC adaptor and antenna.
FBC560XLT. 99 00

Check with local law enforcement officials for
megulations governing this product

Cobra C20 40-Channel
CB Radio. Compact design
b features digital readout,

R squelch, LED signal
strength meter, and
Cobra RD300 Stealth Trapshooter. Jnsugnt EMETRENCY
Detects X, K, and KA band radar. channel. 59 00
.ii.:lin;sl_sble muumirl:lg t&r;ck&;}and AR n %s,atas (mot shown)
six-foot power co 4 ¢ ' | T4.

Widehand RD302 (not shown), 129.00

funt gvadlable in
CT or YA

The quality you need,
the price you want.




Schumacher 10-Amp Auomatic/Manual
Battery Charger. For & and 12-volt bat-
teries. Special circuit for maintenance-free,
deep-cycle, and conventional-type bat-
leries, Automatic circuit breaker.

#SE-50MA. 39,97

Schumacher 10-Amp, Deep-Cycle Battery

Charger. Designed for charging 6- to 12-volt
hatieries, Marine and recreational. Charges
within 3 to 5 hours, #5E1010. 29 97

Schumacher 6/2-Amp Battery
Charger. G-amp medium-rate
charge for auto or light truck
bhatteries. Plus, 2-amp rate for other battery-
powered equipment. #3E-82-6. 26,97

Whistler WHOS(0 Radar Detector
Triband reception (X, K, or KA band)
Audible band identification. Three-
segment LED display. Rotary volume
control. 79,00

Whistler WHASD Radar Detector {nod shown
169.00
ot available in CT and YA

Whistler WH480 Radar Detector
Six-segment, LED array lights,
opaque alert bar. X and K hand
monitoring. City/Highway
mode switch and full-range
volume control. Includes
dash/visor bracket.

44,00

%ot available in CT and ¥ in sale Sepiember 17-October 3,
1992, at nll U.5.A. Kmart stores.




Rubbermaid Action
Packer Storage Container.
15% -gallon or 24-gallon,
Your choice. 16,00

Contice Workbox Truck Toolbox. Maintenance-free
polyethylene construction. Sets directly on floor of
truck. For many full-size or mini-trucks.

Contico Mid-Size Truck Toalbox {not shown)

Your choice. 72 .88

The Truck Club. Specially made
for truck security. Tempered-steel
construction for high visibility and
protection. Police-tested. Use on pickups,
vans, RVs, dx4ds, and semis. 4767

The quality you need,
the price you want.




Ultima Luxurious Automotive Mats. These mats
won't slide 4-piece car, 3-piece van, or 2-piece
truck. Assorted colors. Stain-resistant, and easy
to clean. Your choice 19,97

Black & Decker Auto Vac
12-volt cord plugs into
cigarette lighter.

#0509. 9. 97

Black & Decker Hanidy
Crbit Polisher. Compact,
lightweight buffer for
waxing and polishing
all metal surfaces

#9555. 49,97




Blazer Yellow or Clear Fog Light Kits. Includes one pair
of lamps with grilles and covers, 55-watt, quartz halogen
bulbs, switch with panel cables and terminals, 24_94
Driving lights abso available ot everydey bow prices
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GE Halogen Headlights. Low beams, r‘
H4656 and H5006. And high beams,
H4651 and H5001. §_ 47

Deal Beams and Compasite Bulbs, HGD24.
{54, 004, and HO006 10,47

H6054
' Hig'vlow Baam
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On sale September 27-October3,  L0€ quality you need,
1992, at all U.5.A, Kmart stores, the price vou want.




Kmart/HAavoLINE

Co-sPoNsOR
Bosch Platinum Plugs. The
ultimate spark plugs. Avail-
» able for many cars, vans,
o and pickups. LS. or
import. Sold in 4-packs
only. 8,97 per pack*

"Save 5100 more per
4-pack with mail-in
nanufactuser’s rehate

Champion Resistor-Type Spark
Plugs. For many LLS. cars and kight
trucks. Sold in 4-, 6-, and B-packs
only. 1,25 per phug®

"Save 35¢ more per nesistor plug with a mail-in
manfacturer’s rchate. See

Champion Premium Gobd Spark
Flug, For easier starting and
optimum engine performance
Patented zirconia-strengthened
insulator. Now available at an

E low price.
veryday low p On sale September 27-October 3,

1992, at all 1.5.A. Kmart stores.



" Kendall Superh 100
" Motor Oil. Cleans and
improves engine per-
formance. Pour in the
protection. ln 10W30 and
10W40 formulas.

1.04 per gusr. Limi 12
$12.48 per case (not shown).
Get a case, and as your bonus,
recetve three issues of a fvorite
magazine See store for details.

Rubbermaid 2 5-Gallon Gas Can. With
flexible spout. Made of crush-proof,
lightweight plastic. Safer than metal.
Great for cars, boats, and many
industrial uses. 3 77

Slick 50 Engine Treatment,
One time, 50,000-mile, engine
treatment. Helps reduce friction
and improves performance and

gas mileage. One quart. 19,88

|
The quality you need,
the price you want.




Turtle Wax Clear
Coat Paint Sealant,
Seals and protects
up to one year.
Same formula
used by auto
dealers.

16 1. oz

12.97

Tire Foam Cleaner.
Cleans, shines, and
protects, in one step.

ldoz. 2. .88

Gumout 12-0z. Ligquid
Carburetor, or 13-0z, R s

Tartle Wax Zip Wax Car Wash. Cleans Jet Spray Cleaner, Dis- - I.I'I'IF_!ES
and shines. Mild, rich, dﬂfp—clﬂﬂing g’ solves dirt and grime FLLBTIC. MUSEER, WL
suds float away dirt and grime, leaving Eaner in your car's choke,
a sparkling turtle wax finish. In 64-0z. e
, linkage, and carburetor, Armor All Prote Halns
economy size. 3,27 "EIIIEHHJ’ ik Your choice. |77 or All Protectant. Helps

protect and beautify rubber,
vinyl, and leather. 32 oz

6.27




IR

Westley s Bleche-Wite Tire Cleaner
Economy-sized whitewall/hlick-

e o watll tire cleaner comes with
) peia | handy pump. 32 1. ox
=/ 2.47
Westhey s oche- Wite. One gallon
m shown) §.47

LI L]

[ATE T eI ] : Blue Coral AutoFom Ulll]il:]

Sealant, Aufo service treal-

ment with Fomblin A* Forms [
a protective barrier imper-

vious to chemicals and
pollutants. 16 fl. oz.

9.97

0n sale September 27-October 3,
1992, at all U.5.A. Kmari stores.

Simple Green All-
Purpose Cleaner. Great
for wheels, tires, floor
mats, and seats, Concen-
trated. This bottle makes
5 gallons of household
cleaner. 32 0. oz

4.77

Simple Green Economy-
Size Refill. 67 fl. oz
concentraie (nol shown),

6.77

CONCENTRATED
This Bbodtle mak
4 galions of al-purposs cleanit

All-purpose automotive and
huﬁq:ghndd cleaner.

Mon-tanic - Blodegradabi - Hon-abasairt

i il 1 iy e,

The quality you need,
the price you want.




STP Super Con-

centrated Fuel

Injector Cleaner.

Improves engine

efficiency. Keeps

fuel injectors

and carbure- Splll Saver

tors clean. Spout, Twist on,

320, oz ol flows, Twist

5.47 off, flow stops.
For adding oil,

. : transmission fMuid,
4 | - e = S . and maore. Save 25¢
-.r|_|_ II‘.’FI . = z Uﬁmmhlr

e

¥ ECTIIR _ W, - : Spout when you
e LEENER | e buy two quarts
- z of Pennzoil. See
store for details.
{Redemption by
Spill Saver.)

=

4 e 78 _ Pennzoil Motor Oil.

@ o - Provides outstanding
1 Mu‘_n_ protection against

vis } thermal breakdown,

engine depasits, and

wear. In HD30, 5W30,
SAE 10w 35 10W30, and 10W40
Mﬂfgf? ol viscosities,
"“"N Everyday low price.
STP Fuel Injector and iy *F:F""
Carburetor Cleaner. Fights P Performance
power loss and reduces TR ) gy Protection.

exhaust emissions. Plus,
protects against rust and
corrosion. Effective in afl
gasoline, gasohol, and
diesel fuel. 32 1. oz.
3.27

Quality.™

engine performance. Removes water from gas line. Three
8 1. oz. bottles per pack. 2 50

Emari
ADVERTISED MERCHANDISE FOLICY
i hrrr et o 0 e Every BOVRTIIGR] BT SN 08
o ey H an avertried (roguct = il avedates i po
ChEks (R I a7 SFICTEREER BN KTt will S50E § R
charn, o regual e Hw e (oee BT ReGRatE

s Do ot e The quality you need, On sale September 27-October 3,

P the price you want. 1992, at all U.5.A. Kmart stores.
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ELECTRONICS

take the technological lead.

Small 8mm video camcorders

SHARP VL-MX7U

BY STEPHEN A BOOTH, Contributing Editor,
and FRANK C. BARR, President, APEL

PM Photos by Brian Kosoff

& Thiz vear, palmable Smm movie-
makers will account for half of the 3
million-plus cameorders that Amer-
icans purchase. VHS full-size and
compact (20-minute tape) models
will split the difference. In Bmm,
there are more than 75 models from
23 brands to choose from u-ILJI".'
JVC, Paunasonie and Quasar don’t
affer one. Prices range from $T00
for point-and-shoot maodels to $3500N0
for do-everything imagers {hat
even the pros envy

POPLULAR MECHAMICS ® CIC TOMER 11,

T et an aoverview of the fea-
tures and degree of performance
available from the current crop of
Smm eameorders, POPULAR ME-
CHANICS rounded up five models for
lab testing and hands-on evaluation.
The styles range from simple point-
and-ghoot at $700 to a loaded $15900
maodel of the Hi8 format—the lat-
ter's picture resolution is superior
to broadeast TV,

The bench tests were done at the
Advaneed Produet Evaluation Lab-




PIECES OF 8

oratory (APEL) in Bethel, Connecti-
cut, and the results are unambiguous.
All of these cameorders perform well,
to the point where selecting one in-
stead of another becomes largely a
question of added features.

Weight isn't even much of an is-
sue. The heaviest cameorder here tips
the scales at 3'2 pounds, the lightest
at 2 pounds 2 ounces—and that in-
cludes battery and tape. In case
you're wondering, the 8mm name
comes from the width of the recording
tape, about one-third of an inch com-
pared with the half-inch width used
for VHS and VHS-C. The recording
material is powdered metal (MP) or
evaporated metal (ME), which can re-
cord more signal per square inch than
the metal oxides used in VHS tapes.
This is why 8mm cassettes can be
smaller than VHS,

Nor does the Smm format concede
anything in image quality to conven-
tional VHS. Both video recording for-
mats deliver about 240 to 260 lines of
horizontal resolution on your TV.
That's short of the 330 lines available
from live TV broadecast. Better-than-
broadcast quality is available from the
more expensive Hi# (for High-Band)
and S-VHS (Super) formats—theo-
retically about 420 lines but more like
380 to 400 in practice,

5-VHS hasn’t made much headway
in the United States because most
people perceive VHS as a home VCR
format and there are few rental mov-

iesin 5-VHS. Meanwhile, Hi8 has
grown more popular because 8mm
made its name as a cameorder format,
and for live videomaking, the more
resolution the better. VHS does offer
the convenience of letting you pop the
cassette into your home VCR for TV
viewing. But many TVs and home
VCEs now have front panel jacks to
connect a cameorder, and many Smm
cameorders have a remote control
(four of the five PM tested do), so
viewing 8Bmm tape right from the cam-
corder is getting easier.

When you read the APEL test re-

ort data, keep the following in mind:
inimum [Hlumination, measured in
lux, denotes the minimal amount of
light needed to register any image.
The lower the number, the better—
but APEL considers optimal illumi-
nation (no supplemental lighting
needed) to be 1600 lux.

You'll see the difference between
the two statistics in our Video Signal-
to-Noise (S/N) ratings. These num-
bers indicate the amount of usable
video signal for various forms of
noise. 8/N ratio is measured in deci-
bels (dB)—the higher the better. All
of these camcorders have very good
(high 30g) to excellent (mid-40s) S/N
at optimal illumination. Recordings at
minimal illumination are noisier.

White Balance (purity of whites)
and Color Contamination (unwanted
color in a black-and-white image) are
measured on the Institute of Radio

® Small and portable is the name of the game
in Brmm camcorders. S0 why not have a smail,
portable means of
viBwing your movies
on the road? Fuji's P-
40U Color LCD Pro-
jector fits the bill. It
weighs 1 pound. and is
about the size of a pa-
perback book, The P-
40U projects a very
dacent image at 20 in
diagonal. Larger sizes
are possible, but
brightness drops off
quite a bit. Its list price
Is $698, but it sells for
at least $100 less in |
glores.

With our sample
product, APEL meas-
ured resolution to be
240 lines. This is good
enough for conven-

Pocket-Size Projection TV

ommanded size of 40 in. Tha image virtually
disappears at 100in. This is largely due to the
limitations of the small
18-walt halogen lamp.
Tha P-40U is easy
to use, It connectstoa
camcorder ar other
source through stand-
ard cables. It runs off
of a camcorder battery
for 13 to 30 minutes, or
off of AC power. You
adjust the lens ring to
tocus the image on a
white wall or screen,
Built-in speakers and
amp provide accep!-
able stereo sound at
42 dB S/N. Color and
brightness controls
are built into the unit
LCD is where the fu-
ture of TV is going. at
least for larga, project-

tional video, and large-
Iy a function of the single, 1-in. liquid crystal
display panel of 89,000 pixels. Brightness at
the 20-in. diagonal size was 1.2 foatlam-
baris—decent in a darkened room. Bright-
ness drops o a dim 0.3 at the maximum rec-

ed pictures. Larger
projectors (up to 120 in.) are available for
52000 and up. Fuji's little traveiing partner is a
small step in the right direction, particulary
because the P-40U, unlike its larger cousins,
is very mobile.

&6

Engineers scale of 0 to 100. The low-
er, the better. Although not included
in the chart, APEL tested for Color
Purity, Color Saturation (depth) and
Phaze Accuracy (true color versus
tints). Reproduction of the difficult
color red was tested,

Color Purity was excellent for the
Sharp and Sony cameorders, and very
good for the others, Canon and Fisher
had normal saturation, but reds were
slightly oversaturated for the others.
In Phase Accuracy, red had a slight
magenta tint in the Fisher and Sharp
entries. These variations can be fixed
by adjusting the TV's color controls.

Basic videomaking with any of
these five camcorders couldn't be eas-
ier. All have desirable features such
as autofocus and auto exposure, pow-
er zoom leng, auto white-balanee for
accurate color under different light-
ing, shutter speeds faster than the
standard '/, second for sharp pie-
tures in slow-motion playback, in and
out fades for smooth scene transitions
and a flying erase-head for razor-
sharp editing. Operationally, the only
differences among these cameorders
are the levels of complexity.

Sharp's retro-styled VL-MX7U
has the looks of a "50s motion film cam-
erd, but is thoroughly state of the art
under the hood. The dual-lens system
on this camcorder makes it the most
interesting of the bunch.

The top lens is a conventional 8X
variable power zoom, and the lower
one is a fixed focus, super wide-angle
optic. This 4mm lens (equivalent to
about 32mm in a film eamera) iz ideal
for those tight indoor shooting condi-
tions where it's tough to get everyone
in the frame. While you're shooting
super-wide, 4 white rectangle in the
viewfinder outlines the field-of-view
of the topside telephoto lens, You can
switch between the two at the touch
of a button, thereby creating “in-
stant” zooms. But there's more:

Sharp's picture-in-picture function
lets you inset one image or the other—
wide panoramic or telephoto portrait—
into the frame you're currently shoot-
ing. Another button lets you position
this PIP left to right across the frame,
wherever it fits the composition best.
Still another button creates a “wipe"
transition, letting the scene from one
lens gradually replace the other.
About the only drawback we found to
the VL-MX7U is its color LCD view-
finder. Compared to standard tube-
type screens, its 200 lines of resolu-
tion make it too coarse to ascertain
accurate focus. You can trust the au-
tofocus funetion, but in manual focus,
the thrill of color isn't really worth all
of the anxiety.

Both Fisher's FVC-T30 and Sony's
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YASHICA KD-H170

CCD-FX410 deliver good-looking im-
ages with point-and-shoot simplicity.
Each is specifically designed for infor-
mal family moviemaking. Virtually
every function that determines pic-
ture quality is automated. Sony's en-
try even has a 4-mode Programmed
Autoexposure dial with settings for
normal operation, portraits, sports
and high shutter speed (when you
want clear slow motion or freeze
frames to find a hiteh in your golf
stroke or home-run swing).

Of the Canon E250's many fea-
tures—including a 12X 2oom—what
we found to be most important was its
automatic backlight-compensation
system. Backlighting is the problem
where strong illumination behind
your subject turns it into a blacked-
out puppet show silhouette. All of the
other camcorders here require you to
manually activate a “BLC" switch.

The surest way to beat backlighting
is with front-lighting and Canon's got
that too—an accessory halogen lamp
that runs off the E250's battery. But
in the heat of battle—especially out-

CANON E250

SONY CCD-FX410

doors, where backlighting is most
revalent—you're no more likely to
it the lamp switch than a manual
BLC button, Kudos for auto BLC,
Yashica's KD-H170is the odd-man-
out in this test. It's the only cam-
corder here that uses the Hi8 format,
thereby delivering better resolution
and signal-to-noise ratios than the
conventional 8mm models, Yet opera-
tionally, it's basically a point-and-
shooter, Everything is simple to use,
and like the Sony entry, it has a Pro-
grammed Autoexposure selector.
The extras that Yashica brings to
the table are subtle. Although the
fastest shutter speed is '/, g0 S€€C-
ond, the selection is automatically
varied among 27 different speed set-
tings, according to exposure condi-
tions. Also, for would-be Hiteheocks
and Scorceses, the KD-H170 offers
the state of the art in home editing.
It's ecalled Realtime Code (RC), an
Bmm exclusive that pinpoints scenes
by minute and second. This, and the
Index Marker funetion, will let you
cut and paste your raw footage into a

FISHER FVC-730

SHARP VL-MX7U

professional-looking production.

As neat as all these features might
sound, the 8Smm format still has room
to grow. Lately, automatic image sta-
bilization has been added tothe Smm's
ordnanee. This benefit, which calms
the seasick motion of camera shake
from handheld videomaking, was ex-
clusively a feature of VHS and VHS-
C camcorders until recently.

More recently, Minolta and Sony
have announced pro-like 8mm cam-
corders that use multiple image-pick-
ups—that is, separate sensors for the
red/green/blue components of the col-
or spectrum. This promizes much
more aceurate color rendition and
greater picture resolution. Addition-
ally, Canon has an Smm camcorder
with interchangeable lens, a feature
that adds flexibility to yvour video-
making.

These bits of innovation won't come
cheap at the get-go, but they'll give
the 8mm format more of the versatili-
ty that made those old Spanish pieces-
of-eight the most popular currency in
early America. P

CAMCORDER TEST RESULTS

BRAND/ CANON FISHER SHARP SONY YASHICA®
MODEL E250 FVYC-730 VL-MXTU CCD-FX410 KD-H170
PRICE § 1489 § 700 § 1699 %1100 £ 1699
Minimum lilumination (lux) 3ENT 27 1218 18 Il _ae
White Balance (IRE) 10 6 5 5 5 |
Color Contamination (IRE) 10 B 10 5 3
Resolution (Lines: Video Out) 250 250 250 360 3no*
Video S/N (dB; Video Out) (Chroma/Luminance)

Optimal lllumination 29.8/09.6 41.2738.5 39 47393 27

Minimal lllumination ATH336 3p4xay 3757056 42 1/326
Audio S/N (dB) 59 5€ 58.1 NAZ 50.1
Close Focus (in.) (Telephoto; Macro) 28: '16 47; 3p 47: 38 37 4m
PowerZoom Time (sec.)? 95 B 12/ 103 7
Top Shutter Speed (sec.) 1£10,000 1/4000 110,000 1/4000 110,000 |
Remaote Conlrol YES YES NO o b YRR . YES

| Weight (Including battery/tape) 23 23 2ia 23 B

1. Maasured in fud, First igurs indicatos nofmal mods, sacond “gam up® mode. 2. Stered awdio. 3, Firs! figun 8 normil mode, secand & high-igeed
Tﬁaﬁnrmat. using ME (metal evaporated) taps
sl Nﬂ proaasson 1|::|r axternal m.-{:rnpnum,l: IE.SIII‘.-Q haralors niod |'.-|'t aginlo
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AUTOMOBILES
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Part 3: Assembling The Suspension And Drivetrain

BY RICH TAYLOR, Contributing Editor; PM Photos by Jean Constantine

® Last month we reconstruet-
et the unibody of our 25-year-
old Camaro—difficult, finicky
work that can try the patience
and skill of even the most en-
thusiastie restorer, This
month, we start the much easi-
er task of turning our Camaro
into a “roller,” sitting firmly
on its own four wheels. We're
obviously showing you one
particular restoration, but
just about everything we're
doing to Camaro No. 4524 is
applicable to bringing any vin-
tage automohile back to life.
As a relief from the rigors of

.12}

Our Camaro, b ready for bodywork and

paint [top). Trial fitting of the front subframe |above).

welding the unibody, we did
the easiest mechanical subas-
sembly first: the rear axle. We
sandblasted and painted the
axle housing, rebuilt the rear
drum brakes and installed new
half-shafts, bearinpgs and re-
tainers,

We swapped the differential
ring and pinion from the stock
2.73 toa 3.70 supplied by DTS,
With the overdrive transmis-
sion we fitted, this should give
us tire-smoking acceleration
inthe lower gears, yet relaxed
cruising on the highway. To
complete this rear subassem-
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Ken tightens the antiroll bar mounting. This
PST bar is considerably heftier than stock.

POPULAR MECHANICS » OCTOBER 1992

bly, we hung the axle on new multileaf
springs from PST—Fftted with graph-
ite-impregnated polyurethane bush-
ings—then lowered the unibody on
the lift to mateh up with the axle rest-
ing on sawhorses. Just six bolts, and
the rear suspension was back in.

Like many other cars built in the
past 25 years, our Camaro has a rear
unibady from the firewall back, thena
front subframe that attaches to the
unibody and supports the engine,
transmission, front suspension and
front bodywork, We built a rack out of
serap tubing to hold this front sub-
frame at waist height. You could just
as easily use scrap lumber to build the
rick, as long as the result i= strong
enough to support 1000 pounds or so.

We sandblasted the front subframe
and welded in new plates to replace
rusted areas around the crucial holes
where the subframe bolts to the uni-
body. Then, we primed and painted
the subframe and bolted it to our con-

-

venient rack. The first items to go
onto the subframe were the engine
and transmission. Y ou will remember
that the original 327 V8 for our Ca-
maro had been lost years ago, We
threw out the tired 307 that someone
had installed in its place, as wellas the
primitive 2-speed Powerglide.

Chevrolet dealers offer the HO 350
“Bowtie" replacement V8 (part No.
10185072) at an urbelievably low
price, usually under $2595. Chevrolet
rates it at 345 hp. Thanks to this great
engine, there is really no reason to re-
butld an old Chevy V8 anymore, at
least not for a modified car where the
engine and cha=s=is numbers can never
match. The HO 350 is a better engine
than you could build for the price.

We connected ours to a late-model
THTO0 4-speed overdrive automatic.
By using the stock motor mounts and
a transmission crossmember from a
late-model Camaro, this engine/
transmission combination was a bolt-

-

With the completed front subframe on its rack, Ken lowers the uni-

body until the locating pegs fine up, then balts them together.

The new 3,70 ring and pinion should give our

Camaro good snap off the line.

This was the first time our Camaro
moved in nearly six months.

a9



HOW TO RESTORE AN OLD CAR

@ Each of the six stages of our restoration
project seemed 10 require at least one spe-
cial tool. Disassembly, for example, de-
pended largely on air-powered cut-off tools,
dir chisels and air shears. Assembling the

Contributing Editor Rich Taylor bead blasts
the engine mounts using TIP Skat Blaster.

Blasting cabinet has a light and high-vol-
ume vacLiem to keep down the dust.

It's A Clean Machine

unibody meant weaks with the Mig welder
Waorking on the suspension and dnvetrain,
we seamed [0 spend most of our time clean-
ing parts and then bolting them together.

There s only one sure way to clean small
pars—a glass bead cabinet. Ours is-a Skal
Blast from TIP Sandblast Equipment. A
bead blaster is just a big metal box with a
light, a window to sae through and an invert-
ed pyramid at the botiom o collect the abra-
siva lor reusa alter it has been lired from the
nozzle of the blast gun.

Most people spray small glass beads, but
you can use anything from cutting sand to
crushed walnut shelis.

We've lound that glass bead abrasive
can be sifted to remove iImpunties, and re-
cycled almost indefinitely with only a small
Ioss in cutting action, A cheap pair of leather
work gloves fitted over the expensive rub-
bar cabinet glovas prolongs their e signifi-
cantly. —RCT

Parts washer takes off remaining dust pre-
paratory to priming and painting.

in. Obviously, if vou have the original
engine and transmission for your ear,
you'll want to rebuild them and pre-
serve the car’s originality.

Our next step was to bead blast,
prime and paint all of the front sus-
pension pieces, then fit them with
new polygraphite bushings from
PST. New KYB shock absorbers,
springs and a stiffer-than-stock anti-
roll bar went on too, upgrading the
Camaro's handling to match its new
horsepower.

The majority of front suspension
waork is familiar to any Saturday me-
chanic—new bearings, tie rods, ball
joints, We switched from weak drums
to strong '67 Camaro front dise brakes
that were an option when our car was
new. Installing them was an easy
bolt-on operation.

All of these parts and many more
came from one of two sourees, Gener-
al Motors Service Parts Operations,
known as SPO, still has millions of

arts for many older GM models.
hat's available is listed in Models
Through 1975 Chassis and Body
Parts and shown in Models Through
1975 Chassis and Body Hlustra-
tions. These are GM parts manuals 11
and 11A, respectively,

70

SPO and Equity Management Ine.
also have a licensing agreement with
some 65 aftermarket parts manufac-
turers to reproduce parts that GM no
longer stocks. All of our parts came
from D&R Classic Automotive—prob-
ably the best Camaro restoration
parts supplier in the country, and one
of EMI's first licensed GM parts
sources. Steve Drueck at D&R not
only was able to find us the most ob-
scure parts, but he was a reliable
source of information and advice.

Exeept for the front fenders, which
have to go on after the unibody and

Nuts To You

® Al laasi in the Northeasi, one of the big-
gest problems with an old-car restoration
iz surface rust on fasteners. Within weeks,
low-grade nuts and bolts start 1o look
shabby. We solve this problem by using
Wurth Grade B fastenars plated with yal-
low chromalte,

Grade 8 yellow chromate hardware is
obwviously more expensive than hardware
store nuts and baolts, but the difference is
small compared to the jump in quality.
Judged against the total cost of restoring a
car, skimping on hardware to save a few
dollars is really a false economy.

—RC.T

SOURCE LIST
T-'rrfﬂmumﬂ ix a list of some of the suppliers
[or this praject;
® Auto Body Specialties, P.O. Box 455, Mid-
dlefield, CT 06455 (203) 316-4989 (Body parts)
® Campbell-Hausfeld, 106 Production Dr.,

isas, OH 45630, (513) 367-3130 {Air com-
pressor and wir tooks )
® Chevrolet Division, General Motors Corp.,
ST Van Divke Ave,, Warren, M1 48005 (313)
425555 | Engine and transmizsion)
& Coker Tire, 1317 Chestnut St., mtmxﬁn.
TN &7402; (S04 2516536 (Reproduction alid-
style tires)
® Duytona Mig, 1521 Holsonback Lir,,

, F L 82117 (800153 1-5553 | Mig welder)
® D& Classie Automotive, 31 W. 208 Diehl
R, Suite 107, Naperville, TL GOS6E; (T05) -
H30H Camaro restoration parts)
® DTS, 22250 Scheman Rd., Warren, M1
AR08, (A00) G21-MES (Rear axle ring and pin-
lom)

& Eagle Equipment Co., 28 Wetherill Place,
Plainvillio, MA 0276E; (R00) G25-0010 { LifL)
® The Eastwoud Co. , 580 Lancaster Ave., Mal-
vern, PA VUGS, (8000 345- 1178 (Specialized res-
et todla)
® Gearbox Grannies, 4944 Indian Ripple Rd.,
Duyton, OH 45440 (515) 428-5642 (Even more
seiplized restoration tooals)
& General Motors Serviee Parts Operations,
B0 W, Bristoed Rd., Flint, M1 48554; GH13) 635-
GA80 (Body, suspension and mmdmm inun o
free consumer pitidee (o restoring GM vehicles)
#® Goodyeur Tire and Robber Co., P.0). Bax
0125, A n, OH 44305; (2161 THE-241 (Con-
rary tires)
L] ter Auto Products, 76 Monroe St., Boon-
Lot NI TG (800} f26- 1086 ( Springs, shock
abaorbers)
& Minigport, Jackson Hill Rd., Sharon, OT
gﬂlll.'h (203) 364-0611 1 (Complete uuto restora-
s
& DEM Glasg, P.0). Box 362, Regte % Eust,
Bloomington, [L 61702; (806) 243-2122 | Auto

ghass)

& PST, PO, Box 396, Montville, NJ 07045;

LJ:IEJ 24T-I2RE | Suspenaion bushings, antisuay
I

» Bhuron Auto Body, Houte 343, Sharon, CT
(WDGE; (2030 364-0125 (Finish bodywork and

]J.E'i.ﬂLiJ'IE.'

® TIFP sandblast Equipment, PO, Box 649,

Canfleld, OH 44406; (500) J521-8260 (Samlblist-

er, bead blast cabinet, paint spraver)

& Worth USA, 93 Grant 5t,, Ramsey, N

::i‘-ll.-li;; (HOHD) GEbG-GEE | F asteners, e nuts and
liad

subframe are mated, we completely
assembled everything that could go
ontothe front subframe, including the
new quick-ratio steering box, heavy-
duty radiator and radiator support,
even the battery tray and NVH canis-
ters. Working around the naked sub-
frame is so much easier than bending
over bodywork to get at things.
When the subframe subassembly
wis completed, we raised up the uni-
body on our lift, rolled the subframe
into position, lowered the unibody
and bolted the two together using
new polygraphite body mounts and
new hardware. It was a scene right
out of those old movies of Henry
Ford's Model T body drop—we bolted
together the body and chassis, then
rolled the whole thing out the door.
Next? We'll finish the bodywork,
Eaint the edges of the unibody and
ang the doors and [ront fenders,
Then our Camaro will be sprayed eye-
pue]ibin Matador Red. Next month
we'll tell you what went into prepping
the ear for paint and show you how we
gave it a show-quality finish. ™
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COMPARISON TEST

HAMMER DRILLS

Ten tough hole busters line up for top honors. «
Heres what happened when the dust settied, 4

BY THOMAS KLENCK
.-'l!'-"'-
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ssOCiate Home Improverment Editon

® When it comes to boring holes in

wiood or metal, you simply install a bit in

your electric drill and go toit. As the bit

turng, its cutting edges actually slice their

way through the material, But boring n hole

in conerete, masonry or stone is o different is-

sue pltogether, These materials don't want to

becut, Andif youtry, the process will have more

of an effect on your drill bit than on the material
vou're trying to bore through,

Of course, the first strategy is to use a carbide-
tipped bit designed for cutting masonry products,
The edges on this type of bit are not shaped for slie-
ing, but more for scraping, And, while you will make
some headway with a masonry bit in your ordinary
irill, what you really need is impact—a hammering
netion that nctunlly pulverizes the material. The tool
for the job, of course, is the hammer drill. A hammer
tlrill turns the bit like an ordinary dirill, but is also cai-
pahle of applying shord, rapid hammer thrusts as the
bit turns.

All standard hammer drills can be set for either
normal drilling—without the hammer action—or
hammer drilling, Except for one of the tools in our
group, the Skil 600, the hammer action is always ac-
companied by rotating action, How do they work!
First of all, the spindle to which the chuck is attached

is designed so it can slide in and out a short
e .
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distance. The spindle is spring loaded
to keep the chuek in the forward posi-
tion. In normal-drilling mode, the
sliding action is typically locked by a
cam or eccentric sll:aft that holds the
spindle in its forward position (see

drawing, page T5).

Einli%l to the spindle iz a dise with
ratchet-like teeth. Adjacent to this is
a matching disc that's fixed to the tool
frame. In the hammer-drilling mode,
the sliding action of the spindle allows
the two ratehet dises to come into con-
tact when pressure is applied to the
bit. When this happens, the teeth of
the two dises literally bounce over
each other to provide the hammering
action. Because the teeth are angled
in one direction, hammer drilling can’t
be performed when the bit rotation is
reversed. Hammer speed is noted in
blows per minute (bpm).

Hammer drills are not to be con-
fused with rotary hammers. Where
hammer drills have 3-jaw chucks, ro-
tary hammers use special bit holders
designed for standard shanks such as
spline, taper and SDS shanks. Also,
a typical rotary hammer uses an
electropneumatic hammering system
that impaets the output spindle,

Like standard drills, hammer drills
are available with varying features
and eapacities. Our comparizon test
focuses on variable-speed, reversible
tools with a single-speed range. For
extra torque when using larger bits,
choose a dual-speed model that adds a
lower-speed-range option.

Our hammer drill sample fell into
two design classes—those with the
hammer mechanism mounted directly
behind the chuck and those with the
mechanism placed inside the tool
housing. In the former case, the tools
seem to be modifications of standard
drills and have the drilling-mode
switch in the form of a ring behind the
chuck. The second type, with the in-
ternal mechanism, usually has a dial
on the housing to switch modes.,

To test boring speed, we put each
tool through a series of fixed-load
tests with %- and %-in. carbide-
tipped hits, boring holes in a solid con-
crete block. While our findings might
not be conclusive due to variations in
the eoncrete aggregate, we did find
that certain tools were consistently
slower, We also measured the travel
distance of the hammering mecha-
nism of each tool (see Specifications

_
SEARS 11411

Chart, page 76). When combined with
rpm, bpm and amperage specifica-
tions, we found that most of our sub-
jective results were confirmed.

All else being equal, the cutting
speed of a hammer drill depends, pri-
marily, on the length of hammer trav-
el and bpm. In general, we found that
the tools that ranked at the top (Mil-
wankee and DeWalt ) and bottom (Skil
and Sears) in performance, followed
guit in hammer travel and bpm. If,
however, tool power—the ability to
handle heavy loads—is weighed in,
the higher amperage tools (Porter-
Cable and ancﬂ) move up.

AEG SBE-10RL

Like most AEG tools, this offering
shows res ful attention to design
details. The trigger and lock button
are comfortable and easy to operate,
and the drill has a collar-mounted aux-
iliary handle and depth-stop assem-
bly. Like several other models, a gin-
gle thumbscrew tightens both the
handle and the depth stop. The single
thumbgerew means that if you read-
just the handle, you might have to re-
adjust the stop, as well. The depth
stop is a hexagonal rod with depth

v A L TPl
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graduations in millimeters.

This is one of three test tools that
comes with a %-in. chuck—and both
the chuck and the chuck key are sub-
stantial. It's also equipped with a
heavy 16-gauge power cord. Except
for the Milwaukee drill, all other tools
have lighter 18-gauge cords. Al-
though maximum bpm is almost the
lowest in the group (20,800), we meas-

JOURNAL

ured the hammer travel at (035 in.—
the highest. This ample hammering
action probably accounts for the drill’s
fine showing in performance trials—
just below the Milwaukee and about
on par with the Hitachi,

Bosch 1195VSR
This tool is the single-speed-range
partner to Bosch's model 1194VSR

dual-range hammer drill. Except for
the pearing and a heavier Ye-in. chuek
on the dual-range model, both tools
are the same.,

Like all Bosch tools we've tried,
performance is very smooth, and the
tool shows few compromises to pro-
duction efficiencies or profit margins.
The trigger is designed to fit around
the top of your finger so it doesn’t rub

'HAMMER DRILL

DEPTHSTOP
DEPTH PONCLE  [GCKING KNOB
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BEARINGS
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Hammer Drill Types

Maost hammer drills have one of

two configurations. The dedicated
design |above | has the hammering
mechanism In the gear housing. The
output shaft is supported on a bearing
behind the chuck and inside the fixed
ratchet ring. In hammer-drilling mode,
the shaft slides back under load,
allowing the ratchet discs to contact
each other. The second configuration
features a front-mounted hammering
mechanism |left]. Here, an extended
shaft makes room for a ratchet assembly
that drives the chuck. For normal
drilling, the drilling-mode ring is turned
to keep the shaft from sliding back.

POPULAR MECHANICS ® DCTOBER 1992

15



N HOMESSHOP R

against the reversing control that's
| directly over it, and all other controls
are equally considerate.

The hexagonal depth rod, graduat-
ed in centimeters, iz notched along its
length so it won't easily slip out of
position. There's a zeparate thumb-
serew for the depth stop and auxiliary
handle, and the assembly is collar
mounted for 360° flexibility. One de-
sign feature we were less thrilled
about was the chuck key holder. It's a
flexible ring with a star-shaped hole
that's mounted on the cord. The prob-
lem, for us at least, is that it's easy to
misplace the key.

In cutting speed, we found the tool
to be slightly behind the AEG. How-
ever at & amps—only the Porter-Ca-
ble compares—this tool is ready to be
pushed a little harder than much of
the competition. The drill also has one
other characteristic in keeping with
our Bosch power tool experience—its
power cord falls well below the aver-
age length.

DeWalt DW500K

In case you haven't noticed, the new
DeWalt line of portable power tools
bears an uncanny resemblance to
Black & Decker's professional and in-
dustrial offerings. According to
DeWalt, however, the DW50K ham-
mer drill {(yellow-body clone of the old
B&D 5070) has an improved switch
and the housing is made out of tough-
er plastic.

Well, switeh, housing, color and
brand name aszide, this iz one fast bor-
ing hammer drill, and the tool's speci-
fications support this conclusion. At
50,004 bpm, only the Milwaukee com-
pares. Combine this with an impres-
sive .083-in. hammer travel and it's
hard to believe the tool could perform
poorly. This model also boasts an
above-gverage S-amp motor, and its
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compact size makes it easy to handle.

While the ring-type drilling-mode
switch works fine, its size means that
you have to disassemble the handle
collar to take off the handle—most
other collar systems simply slip over
the chuck. And, the handle only ro-
tates about 2707 with the depth stopin
place. It was also a little disconcerting
to find on our tool that the ratehet
discs—the parts that bounce against
one another in hammer drilling—
were hardly lubricated. At least there
were no globs of grease characteristi-
cally found in high-wear areas.

Hitachi DV 14V

Hitachi has opted for the dedicated
hammer drill design with the hammer
mechanism behind the gears and be-
tween the spindle bearings. As op-
posed to the typical dial that switches
the mode from hammer drilling to
plain drilling, this tool has a very con-
venient button system. Like the Ma-
kita, Ryobi, Skil and Sears entries,
Hitachi includes a speed dial on the
trigger so any speed can be locked on
with the trigger-lock button.

We did find other trigger designs
that were more comfortable, and the
forward/reverse switch, usually a le-
ver located above the trigger, is at the
top and back of the handle, which
makes reversing a 2-handed opera-
tion. The auxiliary handle and depth-
stop assembly is collar mounted, and a
single thumbserew loosens both the
collar and the round, ungraduated
depth stop. Like AEG and P-C, the
inside of the collar has radial notches
that match a lug on the housing so the
collar loeks in preset positions.

In terms of performance, we found
the DV 14V to be eomparable to the
other professional tools in the group.
Plus, it's one of the most comfortable
hammer drills to hold.

Makita HP 1030W
Compared with the models already
covered, the HP 1030W clearly falls
onthe light-duty side of the spectrum,
Makita does offer two other heavier
models with dual speed ranges, how-
Bver.

This compact 4-amp unit features a
drilling-mode dial on top of the hous-
ing. The dial is recessed and among
the more difficult to operate. Asis
Makita's practice, the forward/re-
verse switch is at the bottom of the
handle, so reversing is a 2-handed op-
eration. The auxiliary handle is
screwed into one of the tapped holes
on either side of the housing, and the
depth-stop assembly is elamped be-
tween the handle and the housing. A
speed dial on the trigger permits lock-
ing onthe trigger switch at any speed.

We found that the screw that locks
the depth stop refused to stay tight
when hammer drilling. And, while ex-
tra attention should be paid to ade-
quately tightening the chuck on all
hammer drills, this unit seemed prone
to losing its drill bit.

Of course, one of the best things
about this model is its compact size
and light weight. If you'll only need
the hammer-drilling feature occasion-
ally, and really don't need the depth
stop, the Makita HP 1030W makes an
adequate, all-purpose drill.

Milwaukee 5374-1
Based on Milwaukee's Magnum line of
drills, this unit is heavily built and fea-
tures some of the more imposing
specifications and performance test
results. Like the DeWall, this model
ranks at the top for bpm and rpm. Be-
ing & modified standard drill, it also
features the behind-the-chuck ham-
mer mechanism. It has a heavy Ye-in.
chuek and a 5.4-amp motor.

Although we're impressed with the

HAMMER DRILL SPECIFICATIONS*

CHUCK MAY. MAT, CONCRETE WEIGHT | CORD NOISE | HAMMER
MANUFACTURER HODEL PRICE' | AMPS SIZE HPM BPM CAPACITY (i) | LENGTH | (ibs.) | LENGTH | (dbk)? | TRAVELS
AEG SBE-10AL 5211 45 1" 1300 20,800 " 12" 4 10 s .pas”
Bosch 1195VSR 211 8 " 2500 40,000 W 12'4 4.9 6 4" a8 26"
DeWalt DWS00K $239 5 %" 2500 50,000 " ks 4.4 8 a9 033"
Hitachi DV 14V £210 5 W 2600 41,600 %" 11" 48 B 4" a8 025"
Makita HP 1030w £210 4 " 2700 29,700 EL 934" 35 8ae" 0 025"
Milwaukee 53741 %055 54 1" 2500 50,000 Hig" 1% | 528 [} Bg 023"
Porter-Cable 7738 £205 & " 1000 20,000 B 124" 5 g 10" a2 a3’
Ryobi PD-1410AVAK | %199 | as kL 2700 28,700 e 10 as 8 6" 87 025"
Sears 11411 $115 az 3" 1200 25200 rast 118" 5.4 10 o0 gt
Skil 600 117 | 34 1" 800 36,000 15" 1" | 428 5 88 Ritliy

*All hammer drills tested are viriable-speed, reversible, single-speed-range models. 1. Suggested retail price—toole

may b sold for lesa. 2. As stated by the

manufacturer. % Noise level measured at maximum speed withoul hammer action engaged. 4. Length of in-and-out motlon measured at chuek in hammer maode.

7t
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drill's performance and solid con-
struction, Milwaukee might do well to
follow the lead set by Bosch, P-C,
AEG and Hitachi by paying more at-
tention to user-friendly details, The
drilling-mode control is on a ring be-
hind the chuck. We never really got
the hang of operating it, to the point
that it became an annoyance. And, we
had to shift the depth-stop rod out of
the way to get at the ring. Like other
Magnum drills, the forward/reverse
lever mounted above the trigger is too
small, but not nearly as difficult to op-
erate as the tiny trigger-lock button.

[f you're willing to forego a few
creature comforts in lieu of perform-
ance and reliability, this drill may be a
good choice. It also sports the stand-
ard Magnum Quik-Loe replaceable
power cord.

Porter-Cable 7738

When compared with the group aver-
ages, the 7738 is a slow-running tool.
In faect, just going by the rpm and bpm
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specs (1000 and 20,000 respectively),
you might want to write it off as being
outelazsed. Fortunately, our per-
formance trials suggest otherwise
and indicate that there's something
else going on here. For starters, this
P-C's hammer travel is measured at
an ample .033 in.—the same as the
DeWalt. Combine this with a group-
leading, heavy-duty 6-amp motor and
the picture starts to make more
sense. While we can't honestly rate
the T738's performance at the top, it's
somewhere in the ballpark.

For features, this P-C has a collar-
mounted auxiliary handle and depth
stop that's locked with one thumb-
screw. The depth stop doesn’t have a
seale, but is notched so it stays in place.
Although the tool is comfortable, we
found the standard P-C forward/re-
verse switch, located above the trig-
ger, to be too small. Since running our
hammer drill tests, P-C has updated
the 7738 with a Y-in. chuck. It's now
the 7739 and the price is the same.,

Ryobi PD-1410AVRK
This hammer drill is similar in scale to
Makita's HP 1030W, and is well suited
to those who only want one drill, but
want hammer-drilling eapacity.

This and the Skil entry were the
only models that didn't have a depth
stop. The auxiliary handle screws into
a tapped hole on either side. The drill
has variable-speed, trigger-lock ca-
pacity and a well-designed forward/
reverse lever above the trigger. Like
Makita's entry, the drilling-mode
gwiteh is a top-mounted dial, but this
one is easier to use, Less impressive isa
rather kinky, plastic power cord.

In terms of tool performance and
specifications, we found Ryobi's en-
try to be on par with Makita's. With
the Ryobi, you'll get a motor with a
slightly lower amperage draw and
much lower noise level. You'll have to
do without a depth stop, but Makita's
didn't work well anyway. And at this
niche in the hammer drill market, a
depth stop might actually be a frill.

® Life would be a lot simpler if there
were one saw for all cuts and one drill
for all holes. Even within the family of
percussion-effecl drills, there's no
room for relaxation. The specialized
designs and variations offered today
mean thal, no matter what your job,
there's a hammaer drill or rotary ham-
mer built just for your naeds.

If you're looking for a basic heavy-
duty hammer drill that doesn T have any
pretensions to driving drywall screws,
then you may be interested in some-
thing like the Black & Decker 5036
(about $336, bottom left). This 7-amp
toal features a D-shaped end handle
and an auxiliary handle that simply
screws solidly into the gear housing
side. B&D gives this tool a ¥4-in. con-
crete capacity at 1300 rpm and 19,500
bpm. And, although the tool will re-
verse, the speed isn't variable.

Skil's mode! 6850 EMH [about 5204,
bottom middle) is a hybrid belween a
typical hammer drill and a rotary ham-
mer. It has an electromechanical ham-
mering mechanism that's claimed lo

BLACK & DECKER 5036

More Drills And Hammers

drive the chuck spindle forward more ef-
fectively than the ratchet system used on
hammer drills. The 4-amp tool comes
with a “4-in. chuck and has variable
speeds up to 1500 rpm and 5000 bpm.

When you really want to bust through
in a big way, look for a rotary hammer.
The Milwaukee 5347 (about $765, mid-
dle right) is an B.5-amp, single-speed,
500-rpm tool that's rated at 4100 bpm. It
lakes spline-shank bits up to 1'% in. in di-
ameter, and can handle core bils up to 6
in. in diameter. With its stop-rotation
control, it can also set up to “s-in. self-
drilling anchors.

Rotary hammaers also come in small
packages. The Hitachi DH 22VB (aboul
5336, bottom right) is a compact vari-
able-speed, reversible version that's rat-
ed ata ¥a-in, concrete capacity, and 2 in.
with a core bil. Speed is variable up to
1000 rpm and 4200 bpm, and the tool is
powered by a 4.6-amp motor.

And, when a power line is oul of reach,
you can still get the job done with AEG's
APH 14 XS cordless rotary hammer
(about $585, top right). This innovative

SKIL 6850 EMH

ool uses a 12-voll battery pack and can
handle a %&-in.-dia. hole in concrete. lis
single speed is rated under load at 780
rpm and 3540 bpm, It comes with one
battery pack and a charger,

—T.K.

HITACHI DH 22VB
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AEG, Bosch, De'Wailt, Milwaukee, P-C and
Skil have the reverse lever above trigger.
Thumib controls trigger-lock button on most.

Collar-mounted auxiliary handie holds

depth-stop rod on most units. Basch |shawr|
has notched rod for pasitive focking.

Drills with behind-the-chuck hammering
mechanisms have a ring-type mode switch
(DeWalt DWS00K shown ).

Sears 11411

On the outside, this tool differs in its
midhandle design, which provides ex-
cellent balance. Its depth-stop rod
mounts through a hole in the houging.
And, the literature on this tool indi-
cates it has an auxiliary handle that
mounts in a tapped hole on top of the
gear housing. Our tool came with a
handle, but no hole. Sears assures us
that this oversight won't be a problem
when you go to buy the drill.

This drill's most unusual, and awk-
ward, feature is 1ts forward/reverse
gwitch. 1t's mounted above the trig-
ger like many other models, but it's
apring loaded to stay in forward rota-
tion. To reverse, you have to hold the
lever over while operating the trigger
awitch.

The marginal .012-in. hammer
travel is probably responsible for a
generally lackluster performance,
along with light-duty, 3.2-amp motaor.
The chuck quality doesn't compare to
the rest of the group, and the transi-
tion through the variable-speed range
is rough. Switehing from hammer
drilling to regular drilling is easy,
however—it's controlled by a ring be-
hind the chuck.

This iz another hammer drill that
might work as your only drill if you
thought you might need to handle ma-
sonry boring at some time. Unfortu-

On Ryobil, Matita._ﬂ:ll. Sears and Hitachi,
dial on trigger controls lock-on speed. Other
drills lock on at maximum speed.

nately, the spring-loaded forward/
reverse switch makes the tool imprae-
tical for serewdriving chores,

Skil 600
Like most manufacturers, Skil makes
several hammer drill models. And, if
]\;uu're looking for a Skil tool that's in
eeping with the level of most of the
other tools in this group, you'd do well
to check out the dual-speed range
model 6875, The Skil 600 that we test-
ed, however, is unique in that it offers
hammer action without rotation, as
well as ordinary drilling and hammer
drilling,

As far as hammer drilling goes, we
place this tool just above the Sears
11411, It's a slightly more powerful
drill with significantly higher maxi-
mum bpm, although its maximum
rpm is two-thirds of the Sears’ rpm.

Skil has a typical above-the-trigger
forward/reverse switch that gives
this tool serewdriving capacity, and
there's a speed dial to set maximum
lock-on speed. The tool doesn't have a
depth stop and the handle serews into
a hole on the left side only.

For the hammer-alone feature, it's
difficult to evaluate its effectiveness,
Equipped with a wood chizel, the Skil
600 does speed up work across the
grain, although not without a priee in
terms of vibration and excessive

Hitachi hammer drill has convenient button
to switch drilling modes. Most other drllls of

this type have a top-mounted dial.

P PCHTCE By THOMAL KL ERCK

Round depth-stop rod on Makita HP 10300/
is held with locking screw., This tends to loos-
enwhen hammer drilling.

noise, With the grain, you'll probably
do just as well to unplug the cord. Skil
also offers aceessories for scraping,
and grout and mortar removal.

The best borers

Based on performance, we'd have to
recommend the DeWalt DW500K and
the Milwaukee 5374-1. The DeWalt is
easier to handle, but the Milwaukee
looks like it will last longer. It's inter-
esting that both use a behind-the-
chuck hammer mechanism. If there's
a down side to this design, it may be
the extra spindle extension that could
inerease the load on the spindle bear-
ing. However, if you need to replace
the ratchet discs, this design may
make it easier.

If you factor in design features and
fit and finish, the Bosch, Hitachi,
AEG and Porter-Cable drills all score
high marks. The Bosch tool, in partic-
ular, combines excellent performance
with careful design and construction.

Of the four remaining, Makita and
Ryobi will both handle hammer drill-
ing jobs with respectability. And,
their size makes them good dual-pur-
pose compromise units when you're
only going to own one drill. The Sears
and Skil models are the least effective
at hammer drilling, However, they'll
do the job faster than an ordinary
drill—and, that's what counts. P

B
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Variations on a theme for
the well-tuned landscape.

BY THOMAS KLENCK,
Associdte Home
Improvement Editor

PM Photos by Stan Silver

® You don't need a rake if you leave
grass clippings on your lawn. Yoo
don't need one if smoothing out and
cleaning up topseil, mulch, gravel or
sand isn't a priority. And, you don't
need one if yvou're not bothered by a
thick, seasonal blanket of fallen
leaves. However, if any of the above
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are g concern, then chanees are vou've
already developed a working relation-
ship with this tonsorial tool for land-
sedpe mitintenance,

The basic rake, no matter which
versiorn, is comprised of a row of tines
designed to comb through your land-
scape medium. Unlike hoes, which
simply pull and push browd seetions of
sail, 4 rake selectively distributes
loose material over a broad arew. In
this way, it serves as a tool for level-
ing out and smoothing seil and gravel.
The tines also act as a filter to pick up
liarge debris while leaving finer bits in
a uniformly dispersed layer. This fil-
tering action allows rakes to be used
as selective collectors in leaf or grass
clipping ¢leanup jobs. The tine struc-
ture ulzo makes the tool light. Imag-
ine trying to clean up vour luwn with
an oversized hoe and vou'll begin to

appreciate why a rake is shaped the
way it is.

Like many other garden imple-
ments, rakes were al one time made
of woot—you can still buy lawn rakes
that are made of bamboo. Most of to-
day’s versions still use wood for the
handle, however hghtweight, strong
aluminum tubing is becoming com-
monplace, The tine material depends
on the kind of rake it is, which in turmn,
corresponils to the specifie raking job
at hand. All rakes fall into one of two
categories: rigid-tine rakes and flexi-
ble-tine rakes.

The business end of a stundard,
wood-hundled, rigid-tine rake is pen-
erally made from forged steel. The
more expensive and more durable
miodels have a one-piece forged rake
head. Welded construction is more of-
ten used on economy rakes. Standard

POPULAR MECHANICS & OCTOBER 1952




s HOMELSHOP

JOURNAL

rigid-tine models come in two styles:
bow rakes and level-head rakes.
You'll recognize a bow rake by the
curved teeth and the two curved arms
that conneet the head to the shaft,
Level-head rakes have straight or
slightly curved teeth and the handle
joint is centered directly behind the
head. The straight-tooth version is
best suited for leveling material such
as gravel with a back-and-forth rak-
ing action, while the curve-tooth de-
sign, on the other hand, offers better
gathering ability in garden work.
Both the bow rake and the level-head
rake have a metal ferrule around the
handle to keep the wood from split-
ting around the rake tang.
Flexible-tine rakes are often called
lawn or leaf rakes, although you'll find
uses for them in your garden, as well,

R

This type has steel tines that are ar-
ranged in a fan-shaped configuration.
Bamboo and plastic versions are also
available.

Lawn rakes either have a straight
tine edge or a curved edge that per-
mits a sweeping action. Both versions
are designed to be light and flexible.
Although they're not suited for
heavy-duty chores such as leveling
topsoil or gravel, they're ideal for
grass clippings, leaves and other light
cleanup jobs.

In al!i‘r]]itinn to the standard configu-
rations, variations are available that
are either designed for a specific use
or increased effectiveness. Other ex-
amples of rakes more common to the
construction seene than to the back-
yard and garden are the conerete rake,
the azphalt rake and the lute. A con-

AR ANVRYNNN RSN

crete rake has a long hoe-type head
that is similar to a typical rake in pro-
rtion only. It is used to spread and
evel concrete, Asphalt rakes and
lutes have similar functions. The rake
is characterized by long straight teeth
and an extra-long tang that joins the
head to the handle. Lutes generally
have 36-in.-long heads with a saw-
tooth-tine configuration. The follow-
ing cross section of rake designs
should give you a good idea as to the
best tool for your landscape mainte-
nance chores,
1. Swan-neck garden rake—This
garden tool is distinguished from
most other rakes by its coarse, 8-tine
configuration, The wide spacing
means you can use this rake to clear
rocks and loosen soil. And, the curved
tines are diamond shaped and pointed
to make digging into tough soll easier,
Also, unlike frdinary rakes, the head
is joined to the handle with a curved
shank—a feature usually reserved for
hoes, The curved shank extends into a
heavy metal socket that's secured toa
ti-in.-long ash handle with a pin, This
particular version features welded
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construction and is a ﬁghod choice for

heavy garden raking. The swan-neck

rake (model 2-274) costs about $35,

and is available from Gardener’s Sup-

E‘!':I'.:'I 128 Intervale Rd., Burlington,
05401,

2, Landscape rake—When you're
covering a lot of area, you'll want a lot
of rake so the job goes faster, The
landseape rake shown has a straight,
30-in,-wide head that's made from an
aluminum extrusion to keep weight
down. It's connected to a 66-in.-long
tubular aluminum handle with a one-
piece aluminum brace to strengthen
the assembly. The landscape rake is
best suited for lawn maintenance,
seeding and leveling mulches and top-
goil, This rake is one of a line of model
610 leaf/landscape rakes, which also
includes 24-, 36-, 42- and 48-in. ver-
gions with prices ranging from about
$40 to $59. The 30-in. model shown
costs about $44, For more informa-
tion, contact Leslie-Locke Ine., Box
723727, Atlanta, GA 30339,

3. Level-head rake—Rakes with
straight heads are generally best for
flattening, smoothing and grading.

|

Because the handle is conneeted di-
rectly to the top bar of the rake head,
this tool is often used upside down for
final smoothing operations. The mod-
el shown has a 14%-in.-long, one-

iece forged head with slightly curved

%-in. tines. The head connection to
the 6i6-in. wood handle is reinforced
by a metal ferrule. Other steel level-

-head rakes are available up to around

17 in. wide,

The level-head rake shown is model
T14 and eosts about $30. For more in-
formation, write to True Temper,
Box 3500, Shiremanstown, PA 17011.
4.mﬂuw mkj—lfjm'mhnﬁm '
il eral-purpose en rake, i
model like thﬂphuw rake should serve
you well. Bow rakes generally range
from about 14 to 17 in. wide and have
curved tines that are well suited to
breaking up soil, weeding and collect-
ing debris and small rocks. The
curved arms provide a small degree of
flexibility to the rake head, while also
offering increased strength over the
typical level-head design. They also
help to prevent snagging on Egruhs
and low branches as the rake is drawn

across the ground. The model 18-813
ghown costs about $34, and has a 60-
in.-long wooden handle and a forped
rake head. Less expensive models
feature shorter handles and welded-
head construction. For more informa-
tion, write to Ames Lawn and Garden
Tools, Box 1774, Parkersburg, WV
26102,
5. Multipurpose rake—Although
much of the effectiveness of a basie
garden rake is due to its simple de-
sign, a few manufacturers have at-
tempted to go one better. Instead of
the usual row of tines, the multipur-
pse rake has sickle-shaped blades,

e idea behind this unusual configu-
ration is that the rake collects grass
clippings, leaves and other debris
when pulled, and is self cleaning on
the return push stroke. In operation,
the tool is more like eleaning your car-
pets with a vacuum eleaner than ordi-

raking.

It's useful for cleaning and de-
thatching lawns, as well as light culti-
vation. Also, unlike typical rakes, the
tines on the multipurpose rake extend
up and down. On one side, the blades
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have a slightly flared edge that alters
the raking effect and helps prevent
gouging on the return strnﬁm The
head assembly is adjustable so the
most comfortable and effective raking
angle can be achieved. The version
shown is the model 19-140 Lawn-
Groom rake, and it costs about 329,
Contact Ames Lawn and Garden
Tools, Box 1774, Parkersburg, WV
26102,

6. Lawn and leaf rake—When it
comes to simply removing leaves and
grass clippings from your lawn, most
folks want a tool that's light, relative-
ly inexpensive and effective. And the
most common choice is a fan-shaped
design. The model HTR26 (about $9)
i= fairly typical of modern versions, It
features {lexible steel tines that are
secured to a lightweight polypropyl-
ene frame. To add the stifiness to the
plastic frame required for lawn groom-
ing—and retain flexibility—double
coil-spring arms extend from the han-
dle joint to the tine edge of the frame,
For light-duty leaf eleanup jobs, mod-
els without ~.[h|1ng reinforeement are
available with lighter, more flexible
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tines. The handle on this model is 54
in. long, and the head width is 26 in.
The variations on this design are
abundant, You'll find it available with
full-length steel tines that extend
back to the handle, completely mold-
ed in plastic and, of course, as the tra-
ditional bamboo lawn rake. Most
tvpes come with either a straight
edge, as shown, or a curved edge. The
curved-edge models are used most ef-
fectively with a sweeping action,
Handle variations include secrew-in
designs for simple replacement, and
telexu{:ﬁng aluminum handles, The
model HTR26 is manufactured by
True Temper, Box 3500, Shireman-
stown, PA 17011,
7. Rubber-tine lawn rake—This 20-
in.-wide rake looks like a rigid-tine
garden rake, but instead, flexible rub-
ber tines are substituted for steel.
The =oft tines make it ideal for work-
ing around shrubs and plants where 4
normal garden rake would do more
harm than good. And, if vou've ever
used an ordinary leaf rake on conerete
or a paved driveway or street, you'll
appreciate an extra benefit of the rub-

ber tines—they're quiet. The model
9149 is called the Wizard Rake and is
offered by Smith & Hawken, 25 Corte
Madera, Mill Valley, CA 949841, It
costs about $34, and is also available
ina shorter, 9%4-in. size.
B. Extra-wide lawn rake—If you
don't like to rake leaves—or simply
want to get the job done faster—you
might give this tool a try. At 42 in.
long, it covers about twice the area of
an ordinary lawn rake in the same
amount of time. It features flexible
T%-in.-long steel tines that are
mounted in a tubular steel rod, The
tines are replaceable if any become
damaged or broken. The rake-head
assembly is mounted to a 60-in, wood-
en handle, and the angle is adjustable
to suit your specific requirements.
The long, straight edge of this rake
makes it especially useful for cleaning
up areas near fences, house founda-
tions and other straight obstructions.
The model WLR extra-wide lawn
rake shown costs about §11. Far more
information about this tool, write to
True Temper, Box 3500, Shiremans-
town, PA 17011, ™

C rafts man

The Most VersatileTool Box Crafts I
HasEver Offered. '

Ever try to carry vour power tools in a conventional tool box? Good
luck. And those big, metal tool chests never were designed to go with vou
on the job, Which is why Craftsman is now offering an ingenious tool storage
system that's both roomy and portable, and it's only a phone call away.

Sit on it, stand on it, tote

your power
Craftsman S5T (Sit, Stand, Tote), Thanks to a 3-inch deep bottom tub, it
can hold your power tools and their accessories. And thanks to a
three-way tote system (a top handle, two side handles, and

shoulder strap), it's a snap to carmy.

The 55T has a standing capacity of 250 |bs. Use it asa
step stool or as a seat. Other features include a 5-inch deep
removable tote tray, a 3-inch deep tool organizer tray
and a groove on the lid to hold dowels and pipes for
cutting. It's great for camping, fishing, and

hunting too.

Use your credit card and
order by phone. The Craftsman
55T measures 21 %" long by 13 14" wide
by 16 %" high. And it's an outstanding
value at just $39.99. Shipping and
handling $4.95. Want to make

Card orders are welcome.

Call

B2

life easier? .
Just pick up the phone. SearsCharge and Discover

1-800-326

tools in it. We call it the

C oll e ctor

S e r il e s

]

© Goarw, Flosbuck aed Co. 1982
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APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Dryer Safety
The U.S. Consumer Product Safety
Commission estimates that there are
| 14,000 clothes-dryer-related fires ev-
ery year. Some of these fires occur
when fint builds up in the filter or ex-
haust duct. When lint blocks the air-
flow, heat builds up, and this can
catsea fire.

To prevent dryer fires, clean the
lint filter after each load of clothes.
While the dryer is running, go out-
side and make sure the exhaust air is
coming out of the duct. If there seems
to be a restriction, remove the duct
and look inside of it from both ends.
Remove any lint. If the dryer seems to
be operating hotter than normal, the
temperature-control thermostat may
be malfunctioning. In this case, re-
place the control.

The illustration shows the correct
methods for installing both gas and
electric dryers, Metal exhaust duct is
shown in the drawing, and is speci-
fied by most manufacturers. It is con-
sidered safer than plastic duct or cor-
rugated-plastic hose in that it is less
likely to trap lint. If you have vour
dryer installed, insist on metal ex-
haust duct unless the installer can
verify that the manufacturer permits
the use of plastic duct. Metal duct can
be purchased at hardware and appli-
ance stores and home centers. g’ar
more information, confact the manu-
facturer of your appliance.

Efnmnre Wiring
agram
I am having trouble locating service
or technical information to repair a
Bears Kenmore gas range, model No.
103.7377042. It was originally built by
| Roper for Sears, The wiring diagram,
repair parts list and wiring harness
are no longer available. What appears
to have been a resistor in the locking
circuit for the auto-clean feature is
burnt. ORVILLE E. KERSEY
CROWN POINT, IN

To get a copy of the original wiring
diagram for your 1876 range, write
to Sears with the model and serial
numbers, and they will furnish you
with a photocopy of the original dia-
gram. Send your letter to Sears Roe-
buck and Co., Sears Tower, Chicago,

e
X Baven AL SHLITOFF VALVES
To reduce the risk of fire, gas and electric
dryers should be cleaned of lint after each
use, It's safer 1o use metal exhaust duct
rather than plastic duct, and it s
necessary to ground the appliance to a
cold-water pipe. Both types of dryers
should be Installed following the

115-K0LT DRYER SAFETY
AELE T EXHALST DUCT
- — GROUND \WIRE RUNS
Te3 SCREW-ON
RECEFTACLE COVER
EMHALIST DUCT
| PONCIE e
FHCER AT —  FUSED

manufacturer’s guidelines.

ELECTRIC DRYER

DHSCOMNECT BOX

GROUMD CLAMP.
QM COLD-WATER FIPE

IL 60684, Attn: Customer Relations.

A replacement resistor ( 18,000
ohms, 2 watls, 5% tolerance metal
oxide) can be ordered from any Sears
repair parts center in your area, It's
available from Division 57, Source
528, part No. 46-6844-3, or you can
stop by an electronics store and ask
for a metal-oxide resistor with the
above value, It's important to get a
metal-oxide resistor. These resistors
are able to withstand the heat gener-
ated during the cleaning eycle,
whereas resistors made from other
materials may not.

Rusting Racks
I own a KitchenAid dishwasher. The
upper and lower racks are showing
signs of wear. Metal is poking through
the coated surface and is causing rust
stains on the dishes. [ am told that the
two racks cost almost $200 to replace.
Is there a paint I can apply to the
racks to increase their hl}::-? Also, |
would appreciate a source to get new
racks in case | need to purchase new
anes. ROBERT C. MANTLER
WARE, MA

KitchenAid is now part of Whirlpoal
Corp. To get paris or information
about KitchenAid appliances, call
the KitchenAid consumer assistance
center at (800) 422-1230. The center
can supply vou with the name, ad-
dress and phone numberof an autho-
rized parts distributor in your area,
or you can order the part directly

from the center.

As far as the rust on the racks,
KitchenAid makes a touchup coating
for dishwasher racks. A 4-ounce bot-
tle costs about $8. It is part No.
675579, Also, there is a tine-tip re-
pair kit which is available in blue,
part No. 675506, or white, part No.
675679, The kit contains 150 tips,
enough for two racks. The tips slip
over the ends of the tines, and prevent
them from rusting. The kit costs
about 310,

You may want to purchase some
stlastic sealer, part No. 834595, to |
put on the tines before slipping on the
tips to hold them in place. This white
sealer comes in a 3-ounce tube and
costs about $8. If the racks are white,
this sealer can also serve as a fouch-
up. Before applyving the sealer to the
tine or efsewﬁere on the rack, use a
wire brush or scraper and remove as |
much of the rust as possible. Wipe off
and dry the area thoroughly before
applying the sealer. |

Follow the directions that come
with the sealer, and let it dry com- |
pletely before using the dishwasher, |

These coatings only temporarily
repair the racks. Quver time, the rust-
ing will probably reappear and you
may need to replace the racks, ™

|
M} YOU HAVE AN APPLIANCE PROBLEM? |
Just ack Steve abaud 1f. Send vour guestion, along
with the model and serial numbers, io Appliance
Clinic, Popular Mechanice, 284 West 57th 81,
New York, NY 10019, While letters cannol be an- |
swered individually, probiems of general interest
will be discussed in the column.
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NEW PRODUCTS
YARDWORK GEAR

BY ROY BERENDSOHN, Assistant Home Improvement Editor
| Wheel And
Deal
Wheel the Garden Way
Chipper/Vac over your
lawn and deal with
small sticks and leaves
by turning them into
miulch. The Chipper/
Vac sucks leaves
through its 20-in.-wide
snout and shreds them.
Feed sticks up to 1%ein,
in diameter into its
| chute, and it chips
them. The machine is
powered by a 4-hp Te-
cumseh engine and is
equipped with a 3-
bushel bag. An option-
al hose vacuum attach-
ment is also available
o for cleaning out under
. bushes and other ob-
ey | lellftlﬂn?‘ The Chip-
% | per/Vace's handlebar
folds to help you store
| the machine in tight
& places, It costs about
Ly $440 (freight included)
i from Garden Way Ine.,
Sapom 102nd St., Ninth Ave.,
@._'F Troy, NY 12180.

A

-l", +_

Rake-Free I.eai‘ Work
Put the rake away and drive the Toro
212-H yurd tractor over your lawn.
Its recycler deck has deflectors

work is I:Iﬂme+ you can eguip the trac-
tor with a 42-in.-wide snow blade or a
A6-in.-wide anowthrower, The trae-
tor uszes a 12%-hp engine and hy-

that keep leaf and grass particles 88« drostatic transmission. Equipped
suspended in the mower deck as as shown, with the 38-in, deck, and
they are cut and recut into . twin rear bagger, the 212-H costs

("%

about $3200 at Toro Wheel

Horse dealers. Write Yard

 Tractors, Toro Wheel Horse,
8111 Lyndale Ave. 8.,
Bloomington, MN 55420,

fine particles, which then
fall onto the lawn or are
bagged. When the leaf |

VA Z3452-2015.

i . '

Torque On Demand

To handle tough mulching and leaf
shredding with this mower, just move
the throttle to the position on its plate
marked Power Mulch. Lawn Boy says
the mower's commercial engine is de-
signed to produce maximum torgue at
this speed setting. That way, as the
mower blade encounters thick grass
and leaves—generally a problem for
mulching mowers—the engine deliv-
ers enough torque to handle the load.
Several Power Mulch models are
available. The 21-in. model shown is
powered by a 4-hp, 2-cycle engine, It
costs about 3570 at Lawn Boy dealers,
Write Lawn Boy, 8111 Lyndale Ave.
3., Bloomington, MN 55420,

hain Saw,
lad

For Your

Not Your
Stihl introduces this vegetable oil bar
and chain lubricant. It flows well at
temperatures as low as 4° F and does
not form resinous rlnf}nsils when

mixed with tree sap and sawdust the
way petroleum-based oil does, the
company says. Excess bar and chain
oil usually flies off the end of the saw
chain and onto your lawn or the forest
floor. Stihl says its lubricant is less
toxic to plants and outdoor micro-
organismg, compared with petro-
leum-based oil. A 1-liter container
costs about $5.50 at outdoor power
equipment dealers. Contact Stihl
Ine., P.O. Box 2015, Virginia Beach,

{ Pleise burn fo prege 86 )




TorqueForce
outguns Makita
decks DeWalt

and leaves
waukeebehind

’ .

Ryobi's 12-Voh TorqueForce Cordless Driver/Drill delivers more power than
um of these compefitors. At higher speeds, oo In fad, the TorqueForte Series
offers the most powerful range of cordless driver/drills in the world. So visit your
Ryobi dealer and get your hands on o TorqueForce. You'll see why the competition

is eating our dust.
Compare TorqueForce

Ryobi Makita DeWalt

MODEL TFD222VRK 6093/ 4095DW DWS4SK
12 et 12

VOLTS *Mokilo's most populor drills,
MAKIMLIM 40 25 1 ?5 L;?ﬁ
TORGUE Tomueforce pocks 24% more fuming power than DeWol, 41% maore
fin-lbs] thearn Miwoukee and o whopping 132% mare than Makito.
MAXIMLIM 1300 1100 1300 1000
SPEED While Delw'alt manooes o moich Byohi's speed, Terqueforee nms 18%
[RPAN) favter than Makita and o hull 30% fosker than Milwoukes,
SPARE Yes Mo Mo Mo
BATTERY Cinly TorqueFonce indhedes o spare battery in every cordless driver/drill kit
INCLUDED 50 youl're oways charped and ready fo ga,

For more information about TorqueForce Driver/Drills coll 1-B0D-525-2579.

o ¥ ".?""*ﬁ’ = Eu
i i
| \ 9 L ufﬁ "

-
Miking Innovative Concepts A Reahty
Ryolsl America Corp., 5201 Pearmon Dairy Rood, Suite: |, Anderson, SC 204258950 i Ryobi Amesicn (orp. 1952



| ment controls are located on the

Fall Debut
This fall Simplicity rolls out its Coronet series of riding
mowers, designed for an acre or less of lawn. The
largest mower in the series, a 12-hp hydrostatie-
drive model, has an accessory leaf-shredding kit &Y
(about $100) for its 34-in., 2-blade deck. The mow-
er costs about $2300. The company also offers | & §i
two gear-drive models with 30-in, decks—one § ’
is 8 hp (§1850) and the other 12 hp ($2100). ©%
The mowers have a 12-in. turning radius " |
and a pivoting rear axle to allow even ;
mowing on uneven ground. The mow-
ers' decks adjust to 1- to 344 in. cut- <8

minutes without tools. To make the

machines as easy as possible to
drive, shift- and deck- adjust-

steering column. Write Sim-
plicity Manufacturing Inc.,
o500 N. Spring St., Port

Washingmn WI a&ﬁ?-!.

Hired Hand
The FarmHand chain saw ($210) uses
the flywheel to force dirt away from
the saw's air-intake tube. The result,

gays Poulan, is a saw Lhal runs 10
times longer before the filter needs
changing than comparable chain
saws. The FarmHand is powered by a

2%%-cu.-in. engine,
and it comes witha
16- or 18-in. re-
duced kickback
ide bar and low
ick chain. The

il zaw's forged con-
necting rod and 2-
counter-weight
crank shaft in-
ereases the dura-
bility of its engine,
Poulan says. It has
a spring-mounted

handle that ab-
sorbs engine vi-
bration, It is avail-
able at most hume
centers. Write to |
Marketin ﬂet
Poulan/
M Eater, EEIJU
Flournoy-Lu-
cas HRoad,
a4 Shreveport,
o= LATI129.

Adaptable

The Trimmer Plus starts out as a trimmer, -2 _
but by snapping on attachments, vou can %
change it into & vacuum, a forced-air sweep-
er, an edger or a cultivator. Its powerheadisa
31-cc, 2-cyele engine. The attachments elick on
and off the power shaft without the use of
tools. They are secured by an interlocking but-
ton and wingnuts. The complete gas-powered
Trimmer Plus costs about 3300, It's available at
home centers and department stores. For more
information, contact Ryobi America Corp., 5201
Pearman DEIH’"-" Rd., P.0. Box 1207, Anden-.nn SE
20622-1207.

Cut And Dried

PM last mentioned a battery-
powered mower 17 years ago when

{ we tested Toro's Carefree Electric,

Now comes the CM500, an 18-in. elec-
tric mower from Black & Decker that
runs for about 1 hour and is recharged
in 20 hours, It's supposed to be quiet-
er than gas mowers, too. It costs
about $500 at hardware stores or di-
rect from Black & Decker at (800) 258-
G003,

The BV400 blower vacuum is pow-
ered by an 8.4-amp motor soit can pull
in leaves, mulch }l)mm and blow them
through an 8-ft.-long hose into a trash
can. It costs about $120 at hardware
stores and home centers. Contact the
Communications Dept., Black &
Decker, 10 North Park Dr., P.O. Box
798, Hunt Valley, MI» 21030,

Bb
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Does your
cigarette wear
out as the day

wears on’?

Thanks to Lark’s fresher, richer flavor doesn’t
unigue, charcoal filter wear oul as the day wears on.
it won’t.
Lark’s unique filter lets all the
Lark’s activated charcoal naturally satisfying flavor through.
filter absorbs harsh tasting gases L So even your last cigaretie of

for a gentler taste that's
incredibly satisfying. Morming,
noon and night.

the day will taste as satisfying as
your first.

Get your money back if
How does an activated you don’t agree.
charcoal filter do that?
- . Try a pack of New Lark and if
As the smoke passes - _ ¥ you're not satisfied, just send
over and through each tiny ‘—H - us the empty pack along with

granule, certain harsh the purchase receipt and we'll send
tasting gases are singled out and you your money back.
trapped. So it stands to reason,

you get a more enjoyable cigarette. Available in king size and 100, full flavor and lights.

Money Back CGuarniee: 17 it complelely satislied, please sendd your receipt with purchase price circled, (1) empiy Lark pack snad your name, address, #ip code and the siatement
“1 contily that | am n years old or alder” hind printed om 4 37 & 5 piece ol paper b The Lark ["hu[lcnlm. P, Pos |68 Charch HRll, MDY 20690, (FFER EXPIRES Wi M1
Reliand lima, 1 s adubis 31 years and older, Club mesposses voil Offfer good only in US5.A. Yoid where probibited. Plesse allow 6w B weeks Tor delivery

. } Lights Kings: 12 mg. “tar", 0.9 mg. nicatine; Lights 100%: 12
SURGEON GENERAL'S WARNING: Smoking R el B iR
Causes Lung Cancer, Heart Disease, mg. tar', 1.0 mg. nicotie; Eull lavor Kings 16 mg. “tar’, 1.2

4 _nicotine; Full Flavor 100 17 mg. "tar”, 1.3 mg. nicating,
Emphysema, And May Complicate Pregnancy. Epercigarett&byﬁﬂ Memm%@,ﬁ&@mrﬁmgsmﬂ




s HOMESSHOP mmm

JOURNAL

'HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Ceiling Fan Direction
We have a 2-story, contemporary
home with a ceiling fan downstairs in
the living room and another upstairs
in the loft area. In the summer, we
open the windows in the loft above the
fan and run both fans so they blow air
up and out the windows. In the win-
ter, we run the fans down so they blow
the warm air from the second floor
down to the first loor. Recently I was
told this is not the correct way to use
the fans. Isit? GENE ROBINSON
POCOND LAKE, PA

A ceiling fan is not intended to be
used as a whaole-house fan—which is
how vou are ysing if during the sum-
I mer, Whole-house fans are very effec-
tive, and if that's what you want, vou
should use a fan that is designed for
that purpose,

Ceiling fans are designed to circu-
late air in a “closed” environment.
According to the Casablanca Fan
Co,, aceiling fan should force air
down during the summer. This
downward airflow cools vour skin as
it moves over it. During the winter
maonths, the company recommends
that the fan rotate so it produces an
upward airflow.

During the winter, heated air rises
toward the ceifing, and cool air set-
tles toward the floor, Depending an
the room size and shape, there could
bea 15° F difference between the floor
and ceiling, Intuitively, people want
the fan to pull warmer ceiling air
down during the winter and vice
versa during the summer.

The fan speed should be fast

enough to break up stagnant air
trapped in the corners and in the
peaks of sloped and cathedral ceil-
ings, but slow enough so it doesn’t
create a draft.

An easy way to determine whether
the fan airflow is up ordown is to look
at the fan blades as they rotate. The
blades are installed on a slight angle.
If the leading edge of the blade (the
edge facing the direction of rotation)
i5 up, the airflow will be down. And
when the leading edge is down, the
airflow will be up.

Preheat Water Heater
[ have a H0-gallon electric water heat-
er. However, I would like to switch to
a 40-gallon gas-fired water heater,
Would it be feasible (costwise) to use
my electric heater as a warming tank
and heat the water by gas? How
would I hook the two together as a
unit? Any information you have on
this subject would be appreciated.
FRANK GAMSRY
WATERLOOG, 3C

If you have the space in your utility
room for an extra tank, it would be
worthwhile to use the electric water
heater as a prewarming tank rather
than discarding it, assuming the
tank is sound and doesn't lenk.

The tank should be connected in
series with the gas-fired water heat-
er. Connect the cold-water supply to
the cold-water inlet pipe on top of the
tank, The hot-water outlet pipe
should then be connected to the inlet
pipe on the gas-fired water heater.
Also, disconnect the electrical wiring

CRRECTION
OF ROTATION

CEILING FAN DIRECTION D/RECTIONOF ROIATION

o — e

A ceiling I'ms!‘nuuldfnmealrduwn:lning the summer and up during the winter. This works
| even though it seems just the oppaosite of what one might expect.

to the old water heater so that the unit
functions purely as a storage tank. In
order for the tank to be effective as a
prewarming tank, vou have to re-
mouve the insulation that surrounds
the tank. This may be difficult be-

cause the insulation is located be- |

tween the tank and the outer casing.

If condensation develops on the
tank during the summer months, you
can control it by installing a dehu-
midifier in the room.

The advantage of a prewarming
tank for the domestic hot water is
twofold: It reduces the amount of gas
needed to heat the water, and it in-
creases the heater's recovery rate,
which enables you to have more hot
water over a given period of time.

Well Water Odor
I have a problem with my well water.
It amells like rotten hard-boiled eggs.
The water is soft and I have no rust
problem. I like the water exeept for
its amell. What causes this smell and
what can [ do to eliminate it?
BRENDA DE COOPMAN
RICHMOND, MI

The rotten-egg odor is caused by hy-
drogen sulfide gas in the water,

Hydrogen sulfate is commonly
found in well water and is changed
into hydrogen sulfide gas by the ac-
tivity of nonharmful water-borne
bacteria. You can stop the biochemi-
cal reaction that forms the gas by
killing the bacteria with chlorine.
Check with vour local health depart-
ment to determine how much chior-
tne to add to your well.

Hydrogen sulfate also may be
turned into sulfide gas in the water
heater({you won't smell the rotten-egg
odor at your cold-water tap). In this
case, the bacteria react with a magne-
sium anode in the water heater, and
this forms sulfide gas. The anodes
are called sacrificial. They corrode
instead of the metal heater tank, thus
qfreuenring the tank from rusting.

ou can stop the formation of hydro-
gen sulfide gas by removing the an-
ode, though this causes the tank to
rust out more quickly than it would
otherwise. Or, again, vou can chlori-
nate the well, ™

DO YOU HAVE A HOME-MAINTENANCE
OR REPAIR PROBLEM?

Just ask Norman about it. Send your question fo
Homeowners Clinic, Popular Mechanics, 224
West 57th St., New York, NY 10018, While letters
eannal be anmwered individually, problems of gen-
eral interest will be discussed in the column. For
more home-repaic and mainteacnce help, get PM's
Home Care Guide, £5.95 postpaid. Send your or-
derfz) to Popular Mechanics, Hox 1014, Radio City
Siation, New York, NY 10101,

Ba
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NOTHING
EVEN-HEATS
LIKE I1.

The Trane XL 80 Gas Furnace

It saves money and energy because it heats evenly—reducing
those old-fashioned on-again-off-again cycles.

Evens out the highs and the lows.

TRANE GAS XL A0

Using rwo-stage gas heat and a two-speed
blower. the XL 80 gently and quietly heats
vour home. then keeps the comfort level
just right,

And since natural gas gives you the
fastest, most efficient heat, vour budget
stays as comtortable as vour home.

What's more, your Trane dealer
whao's in your local Yellow Pages—can offer
yvou a limited warranty that protects your
XL 80’s patented heat exchanger for 20 years. - 7,1

So, 1f your old furnace makes you too hot F T
or too cold, don’t get mad.

Get even heat.

Wl fess
1__-

Itk Hard To Stop A Trane.»

' Clean natural gas. Americak best energy value.

g -



[ like the way it looks
in my country home.

i

T,

The list of reasons why people like Moen
faucets goes onand on.

(Just like a Moen faucert, of course.)

Consider the Moen RISER® kitchen faucet,
shown here.Its Huid lines and clean design give it a
style that looks at home with any decor

But italso handles your tallest orders. The

spout lifts a full 10" above the sink So filling big pots
and containers is easier

And like every Moen faucet, it's built to last,
with our exclusive washerless cartridge, backed by
a lifetime limited warranty against leaks and drips.

The Moen RISER.

It's a Faucet that rises above the rest.

See your Moen dealer or call us af 1-800-553-6636



[ like the way il works
(nmy ltalian kitchen.
~X

1l

Hu}r‘ it for looks. Bu:.’ it for life. MMOEN



NEW REASONS X 4
TORACEIN 4

AND BUY
STANLEY
TOOLS

THE BEST REASON TO BUY STANLEY
TOOLS IS THE TOOLS THEMSELVES.

B driving gloves or sweatshirt. Or the Stanley
Lumina Matchbox” car, the Collector's
Edition Maxx Race Cards” or the Tyco
radio-controlled Stanley race car.
So race on in to your Stanley retailer
and look for the tear-off pads that

But, now there’s an added incentive. Because can make you a member of

when you the Stanley Racing Team. Or call

buy any |-800-648-7654 to

Stanley tool you become eligible for some great get a catalog

racing collectibles, Just send a proof-of-purchase filled with great
from any Stanley tool and you can get big dis- racing premiums,

counts on featured items like our Team /MM

STANLEY

0 1991 Seandey Toals, Disisina o The Sanbey Works, Twen is a registeted trademark of Tveo Inveseenest Coepoestinn, Matchbox i the regisaered mademerk at Matchhon Incernatsonal and its
taries. Maxx Raoe Cande is a registered trademurk of TR Maxs Ing



HOME
IMPROVEMENT

\With standard cabinets,
switching a base unit for a
dishwasher is easy.

BY MERLE HENKENIUS
PM lllustrations by
George Retseck

® (Of all the rooms in your home, your
kitchen is probably the most space
hungry, while at the same time being
the most difficult to modify. Adding
another major component to an al-
ready overcrowded kitchen may,
therefore, seem like an impossibility.

If you've wondered how you could
squeeze a dishwasher into your kiteh-
en, however, you might consider
gacrificing a base cabinet to ereate
the needed space. While this isn't
always an acceptable tradeoff, in
many eases it's the only affordable
alternative.

Cabinet-for-dishwasher swaps
won't work in every home, however,
Cabinets that were built in place or
were not built to standard dimensions
gsimply pose Ltoo many problems. An-
other roadblock can be a countertop
that was nailed or serewed down from
the top before the plastie laminate
was installed. In this case, removinga
base cahinet for a dishwasher means
you'll have to look at a new counter-
top, as well.

Luekily, the best cabinets for this
switch are also the most commonly in-
stalled. These are factory-built, mod-
ular units that are serewed together
through their stiles, which makes
them easy to remove, They also come
with corner brackets mounted on the
inside walls of each unit near the top.
The countertop is serewed to the
brackets from underneath so it can be
easily removed.

If vour kitchen has these Lypes of
mix-and-match cabinets, and you find
a 24-in. base unit near the sink, you
can install a standard dishwasher
(there are also models available that
fit into an 18-in_-wide base cabinet
space). Inour conversion, we chose to
remove a door unit and save the bank
of drawers on the opposite side of the
gink,

INSTALLING A

R T
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Basic requirements

In addition to the dishwasher, you'll
need a 6-ft. drain hose and two stand-
ard hose clamps. If your sink has a
garbage disposal, you'll need a dish-
washer connector kit to conneet the
dishwasher drain hose to the disposal.
Without a disposal, a dishwasher
waste tee that is spliced in the sink
drainpipe is required. In either case,
the hose you buy must be heat and de-
tergent resistant. You can find ready-
made dishwasher drain hoses, but a
%-in, automotive heater hose is a
common alternative.

To bring water from the sink's hot-
water pipe to the dishwasher, you'll
need about 5 ft. of %-in. O.D. soft cop-
per tubing and a dishwasher ell—a
right-angle fitting with a %-in. male
pipe thread on one side and a %-in.
compression fitting on the other—to

attach the I_uhmg to the dmhwasher
You'll also need a dual compression
stop to replace the single compression
stop that's on the hot-water pipe con-
nected to the faucet. A com ression
stop is 4 valve that controls the water
supply tothe faucet. Both hot and cold
stops are usually found at the base

eabinet floor, and they're connected
to the pipes with compression fit-
tings.

Your electrical code will require a
dedicated eirenit for your new dish-
washer, so don't be tempted to pull
power from a nearby receptacle. In
some jurisdictions, a dishwasher may
share a circuit with a garbage di::l:us
al, but each appliance will need its
own disconnect switch inside the sink
base cabinet. Codes vary, so be sure
to check.

To run power from a dedicated eir-
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1 Begin freeing the cabinet by removing
the toe-kick trim. This will be cut to fit
around dishwasher and reinstalled later.

£ Remowve screws in stiles that secure the
cabinet to adjacent units. Then, remove
countertop and back screws.

cuit, you'll need a free slot on your ser-
vice panel, a 15-amp eircuit breaker
and at least 6 ft. of flexible metal con-
duit to house the wires in the sink and
dishwasher area. To carry the power,
vou'll need enough 14/2 wig cable (14-
gauge, 2-wire cable with ground) to
bring power from the panel to the sink
eabinet, plus insulated black, red and
green wire to go from the sink cabinet

3 Pull out cabinet from wall. A standara
modular base cabinet should leave a space
24 In. wide and deep by 34 in. high.

& Bore two %-in. holes and one 1 Y-in.
hole through the side of the sink unit wall
for water supply. conduit and drain hose.

to the dishwasher. You ean also run
insulated black, white and green wire
in standard conduit from the service
panel to the sink. You'll also need box
connectors, a grounding clip, a single-
pole switeh and a surface-mount
switch box with cover plate.

And finally, double check that the
modular cabinet space will be ade-
quate for a standard dishwasher, The
cabinet space dimensions must be 24
in. wide, 24 in. deep and 34':in. high,
measuring from the floor to the bot-
tom of the countertop edge band.

5 Use two wrenches to ioosen and re-
move the hot-water compression stop
|valve] within the sink base cabinet.

Removing the base unit

You'll probably find the base cabinet
serewad to the kitehen wall, the coun-
tertop and to the stiles of adjoining
base units. It will also be locked in
place by the trim that spans the toe
kick along the bottom of all the base
units, This may be glued-in-place vi-
nyl, as in our example, vinyl-wrapped
particleboard, wood or hardboard. In
most cases, it's easier to remove the
entire trimpiece and then cut it to fit
when the dishwasher is installed (Fig.
1). After the toe-kick trim is freed, re-

move the serews from the counter,
back cabinet wall and stiles (Fig. 2).
Then, simply grasp the front of the
cabinet and ease it out a little at a time
(Fig. 3).

Plumbin ovisions

Before installing the dishwasher, it's

best to run the plumbing and electri-
cal eonduit into the opening. The dish-

& Install a dual stop in place of the original
valve, Then, recannect the faucet pipe and
attach the dishwasher supply tubing.

washer can then be pushed in place
and the final conneetions can be made
at the bottom front of the unit with the
dishwasher’s front access panel re-
moved.

Begin by boring three holes in the
sidewall of the sinﬁ base cabinet adja-
cent to the dishwasher space and near
the cabinet floor. Be sure to arrange
these holes vertically, within 1 in. of
the back wall to avoid interference

7 Loop the drain hose high In the sink cab-
inet and secure it to the side with a conduit
bracket or hose strap.

with the dishwasher frame. Make one
hole 1'& in. in diameter and the other
two ¥ in. (Fig. 4).

Feed the drain hose through the
larger hole and pass the copper tubing
through one of the smaller holes. The

b
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B Join the end of the drain hose to the
dishwasher drain tee installed in the sink
drain. Secure with a hose clamp.

remaining hole is for the conduit. To
conneet the copper tubing that sup-
plies hot water to the dishwasher,
first shut off the main valve to turn off
the water supply to the house and
drain some water from the pipes.
Then, disconnect the hot-water sup-
ply pipe to the sink at the top of its
compression stop and remove the
gtop. The compression nuts and fer-
rules from this valve will remain on
their respective pipes (Fig. 5).

In place of the single compression
stop, install a dual :.'umpressiun stop
and connect the faucet’s hot-water
supply pipe to one side with the exist-
ing ferrule and nut. Fasten the dish-
washer supply line to the remaining
port using the nut and ferrule sup-
plied with the new valve (Fig. 6).

One eritical drainage requirement
must be met before connecting the
drain hose to the sink drain. To pro-
tect against a contaminating back-
flow, the hose must be looped and se-
cured high inside the sink eabinet.
Simply loop the hose at the top of the
cabinet and fasten it with a hose strap
or a conduit bracket (Fig. 7). Some

9 Install a new 15-amp circuit breaker in
panel for a dedicated dishwasher circult.
Work with the power off.

JOURNAL

codes may also require a vacuum
breakerin the drain line. In this case,
install the vacuum breaker in the ex-
tra fourth sink hole next to the faucet,
or through the countertop, Be sure to
check your local code Lo see if a vacu-
um breaker is required.

If your sink has a garbage disposal,
use a screwdriver to knock the plug
from the disposal's dishwasher inli

10 Join incoming and outgolng conduit
to switch box with connectors, and screw
box to sink cabinet floar.

fitting and then connect the dram
hose with a dishwasher gonnector kit,
In our ease, we spliced u dishwasher
waste tee into the sink drainpipe.

Simply cut away a portion of the drain
tailpiece that extends down from Hu
sink and install the tee in its place. A<

11 Wire switch by joining white to white,
both blacks to switch, and ground to box
via pigtail and grounding clip.

plastic waste kits use nylon compres=
sion washers, the nuts need only he
hand tight. With the tee installed,
slide the hose over its fitting and =e-
cure it with a hose clamp (Fig. %1

Electrical provisions

Begin by shutting off the main diseon-
nect switch on your breaker panel.
Then install a 15-amp circuit breaker
in an open slot of yvour service panel
(Fig. 9). If vou are not completely con-

b

12 Thread dl;hwa:hcr ell into mi:nuld_
and tighten with wrench. Use pipe com-
pound or Teflon tape on threads.

fident of vour electrical skills, hire an
eleetrician to install the breaker and
mike all panel connections. Then, run
142 wig cable from the service panel
to the sink cabinet. Just before the
cabinet, run the wires through the
conduit. You can either strip the plas-
tie sheathing back to the cabinet and
fecd the wires through the conduit—
allowing some overlap between the
conduit and plastic sheathing—or
feed the sheathed cable through the
coneuit.

(Once inside, install a metal switch
box on the wall of the sink base eabi-
net (Fig. 10). Use box connectors to
join the incoming and ou tgoing con-
duit to it, and pass the outgoing con-
iluit through tﬁ e remaining hole into
the dishwasher space. Then, feed one
black, one white and one green wire
through the outgoing conduit. Install
a single-pole switeh in the box,
ground the box with a pigtail and
grounding clip, then finish with a cov-
er plate (Fig. 11),

Installing the dishwasher
With the plumbing and wiring com-
pleted within the sink base, tip th+_-

13 After screwing In adjustable legs all
the way, carefully slide the dishwasher into
Its cablnet space to avold marring floor.
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dishwasher on its back and thread the
four extension legs in completely so
the dishwasher will slide under the
counter easily. Next, coat the threads
on the dishwasher ell with pipe joint
compound or Teflon tape and thread it
into the dishwasher's solenoid fitting
(Fig. 12). Then, tip the dishwasher up
and, without scarring the floor, slide
it into the cabinet space (Fig. 13).
Placing an old towel or floor mat un-
der the dishwasher legs can make
sliding the unit easier and prevent
damaging the floor,

Press the dishwasher against the

14 Raise and plumb the dishwasher by ex-
tending the legs until the counter brackets
meet the edge of the countertop.

T & o .
- s
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15§ Carefully bend the supply tubing to
meet the dishwasher ell, and join the tub-
Ing with a compression nut and ferrule.

back wall so that its frame is flush
with the cabinet stiles, and adjust all
legs upward until the front of the unit
is plumb and the counter brackets at
the top front of the dishwasher meet
the bottom of the countertop edge
band (Fig. 14).

Carefully bend the copper water-
supply tubing to meet the dishwasher
ell and slide the compression nut and
ferrule over the tubing end. Then,
thread the nut onto the ell and tighten
{Fig. 15). To connect the drain hose,

16 Slip a hose clamp over the drain hose
and slide the hose over the pump’s dis-
charge fitting. Then tighten hose clamp.

simply slide it over the hose fitting on
the discharge pump and tighten a
hose clamp over it (Fig. 16).

Tocomplete the wiring, remave the
unit's electrical box cover and fastena
box conneetor to the dishwasher’s
frame. Then, using twist connectors,
join the black cireuit wire to the black
dishwasher lead, the white wire to the
white lead and the green ground wire
to the grounding serew on the frame
(Fig. 17). Finish by covering the
wires with the unit's electrical box
cover (Fig. 18),

Finishing touches

Turn on the water and screw the dish-
washer's counter brackets to the bot-
tom of the counter’s edge band (Fig.
19), Then, turn on the cireuit and run
the unit through one complete eyele to

17 After connecting conduit to frame,
Join black and white wires to like-colored
leads. Join green wire to grounding screw.

check for leaks and balance. If a com-
pression nut leaks, tighten it one
more turn. If the dishwasher vibrates
excessively, look for a leveling leg
that's not carrying its share of the
load. And if you find water backing up
into vour sink, you'll have to clear the
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SOMEDAY ALL HANDGUNS
WILL BE THIS GOOD.

While other companies were
improving upon the technology
of the past, GLOCK was busy

{perfe{:’ring the technology needed
or the 21st Century.

Polymer technology.

You can see it in the complete line of GLOCK semiauto-
matic pistols. Hailed by police and sport shooters alike,
these remarkable handguns fire even the most advanced
ammunition with unfailing accuracy.

Find out for Kuurself what makes the GLOCK pistols so
good. And why they have been setting new standards for
simplicity, reliability, cost effectiveness and safety.

Contact your nearest dealer for a free GLOCK brochure.

Or write or call GLOCK, INC. today.

ATTENTION:

All responsible firearms owners practice basic firearm safety.

Thoroughly read and understand the users manual that is supplied
with your firearm. Never use any firearm unless you completely
understand its operation and safety features.

GLOCK," INC.
P.O. Box 369 @ Smyrna, Georgia 30081 ® (404) 432-1202
Fax: (404) 433-8719 ® Telex: 543353 Glock Atl UD

18 Finish wiring by Installing the dish-
washer's electrical box cover over wires.
Then, turn on clrcult power and water.

19 Secure dishwasher to countertop by
screwlng through dishwasher’s counter
brackets into underside of counter edge.

20 After checking for leaks and proper
balance, replace dishwasher access panel
and reinstall toe-kick trim,

drain line with a snake or hire a spe-
cialist to do it. Once cleared of soap
and grease, the force and heat of the
discharged water will keep it clean.
To finish installation, first replace the
dishwasher access panel (Fig. 20).
Then, measure the toe-kick area on
both sides of the dishwasher, cut
pieces to fit from the original toe-kick

trim and install the trim, ™
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EXHIBIT ( Continued from page 6

position as the turn is completed.

Some visitors to the exhibit have
asked why the museum picked this
particular concept car, [ts record-set-
ting aerodynamics were certainly a
factor. But the rest of the equation
will be obvious when you visit the mu-
seum in Dearborn—the car we picked
had to be emall enough to fit through
the gallery door. And this car could
have squeezed through even with its
doors open. Wrapover doors slide
toward the back of the car, with the
tracks and operating mechanism com-
pletely concealed. Need to get at the
Probe's transversely mounted mid-
ship engine? The power-operated,
clear plexiglass canopy slides rear-
ward, allowing easy access.

Concept cars are technological vi-
sions of the future encapsulated in the
here-and-now. They have been built
by big corporations, small companies,
independent inventors, hopeful de-
signers and backyard dreamers, Bet-
ter than any other machine, they have
captured the essence of both Popu.
LAR MECHANICS magazine and
Ameriea's technological dreams
throughout the past 90 years.

But what of the future? While histo-
ry museums aren't generally in the
business of predicting it, PM nearly
always does. While I have one foot in
both worlds, I'd like to try my hand at
a prediction,

Conecepts for vehicles of the future
will take on new significance as gov-
ernments, businesses and consumers
demand innovations that go beyond
style and comfort to propose real al-
ternatives to the popular, but waste-
ful vehicles we now drive. My possible
dream? In less than a century, we've
built a society around cars. Perhaps
the ingenuity and flexibility we've ap-
plied to that task can now be focused
on building cars—and other machines
for living—around a society.

And one more thing. As long as the
magazine is published, the future of
the future will be assured in the pages
of POFULAR MECHANICS, ™

IFYOUGO...
& Hanry Ford Museum & Groanfiald Vil
lage is a national museum of American
history and technology foundad by Henry
Ford in 1928. The museum is an indepen-
dent, nonprofit educational instifution that
is not affiliated with the Ford Mator Co. or
thia Ford Foundation

Henry Ford Museum & Greenfield Vil-
lage is located at Cakwood Boulevard and
Village Hoad in Dearbarn, Michigan,
about 12 miles west of Detroit. For com-
plete information aboul museum hours
and admission fees, naarby hotel moteal
accommodations and other area attrac-

lons, call (B00) 343-1929
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For PM Readers Drlly

$2 DISCOUNT OFF YOUR
MUSEUM ADMISSION

This offer is exclugively for readers of Popular Mechanics, Get 82 off th
FeUIAF Brsce of srlmizsinn for you and everyone in your party when you

{ He nry  Ford Museum & Greenfield Village and the Possible Droams’
exhibit in Dearborn, Michigan. Better still, make your visit o mini-
vacntion. Hotels in the area can aceommodate any |-|i-|:i..'--‘. . Call Henry
Ford Muse um & Greenf feld Village today for your 82 discount vouchers
|I|-'flu information on cost-saving hotel rite Iz ..|_|, ..I|| ather things to see
and do in the arew. The toll-free number is (500) 343-1020

B TRIPLE BRIGHT RUGGED _ m TEMPERED
CHROME HOUSING =] STEEL BLADE
m CONTOURED Dresents..  REMAINS RIGID FOR
COMFORTABLE APPROXIMATELY 7 FEET
DESIGN m POSITIVE EASY m TRIPLE REINFORCED
TO USE THUMB LOCK NON-SLIP END HOOK
m EASY TO READ " m CALIBRATED
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FOR LOCATING m HEAT TREATED
STUDS B PRO-TECH HIGH CARBON STEEL
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| AVAILABLE IN SIZESOF: 3

[12'[16°| 25°] 30°] 50°]160%

AND A MUST SEE 25" NEON GREEN

THE BILTE™ CINLY ARRCIG A% THE
SRSl | oo rwcncrsscor gy RN
VALUE. AT LEADING HARDWWARE
AND RETAIL 5TORES EVERTWERE.

ARROW FASTENER COMPANY. INC. 271 MAYHILL STREET, SADDLE BROOK, NEW JERSEY 07662
I LRI GO ASTO FASTERER [0 LT 18 RARCLAY TOAL, CROVTION CRCI | 40 LIRITED KINGOOM
B CAMADA: LA DETIRGLITONS, BT S50 METROPOLITAN BT EAST MOATIESL HE® | N9 CLENEC




Mow General has a tire for the family that loves to “rock and roll” We call it our
Grabber Series, because it’s built to handle just about any off-road terrain. Mud, rock,
rain, snow or anything else Mother Nature wants to throw at it.
Maybe that's why they come standard on Nissan, Ford and Chevrolet \R5le 0 T

trucks. After all, what fun is a family trip, if you can’t make a lictle noise? E

Just give us a call at |1-B00-662-0448, extension 20, to find out more
information regarding General's Grabber Light Truck Series

and the location of your nearest General Tire dealer. EE"EM TIRE @
See Imited warranty for details and exchmiom.
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SPECIAL SECTION

@ Remember the excitement of ‘?]JIE]{—
ing up a brand-new car or truck? The

fresh paint gleamed, the engine ran
like a top and it was just so satisfying
to drive. Ifthe joy of driving and own-
ership has dulled over the years, our
Parts & Accessories Buyers Guide

Prbtection

New 2-step Show Car

Polish Lok nonabrasive
recleaner and Show Car
olish set a new standard Talags e
SHOW CAR

for car finish gloss and
protection. Polish Lok
($8.95) deep cleans the
surface and forms a super
molecular bond between SSEUE

multiple detergent car
washes. Show Car Polish ($15. 'E}EJI is
formulated for top show ears, and is

the paint and Show Car _&Smres
Polish, deepens gloss and ”1‘-&.““-‘-'“"%'-;"-'
doubles the total protec- “fmeeum o=t
tion against the sun's UV " mes
rays, the elements and = J

AUTOMOTIVE

PARTS &
ACCESSORIES

BUYERS GUIDE

can help revive some of that original
driving fun and pride.

Here are produets that will freshen
up your vehicle's appearance—inside
and out—add comfort and conve-
nience, improve performance and
driving satisfaction and add personal-

ized and custom touches. And if you
own a truck or sport/utility vehicle,
we have a separate section that’s just
for you.

Best of all, our guide will help your
vehicle live longer, work harder and
increase its resale value,

the winner of a respected
car magazine’s shootout
of leading ear polishes

— and waxes for highest
o gloss and longest prﬂ]bel.‘.—
b tion, It produces a gloss
MRS =0 deep the surface actu-

ally appears to be wet.
Polish Lok precleaner is
safe for all finishes. Show
Car Polish comes in for-
mulations for regularand
S clearcoat paint. Both
-:;:::-::;_q"' grnduf_:ts are avrmlal:'ule
y mail, and prices in-

clude shipping. Confact;
= ZBCO, 5700 Arlington

Ave., Suite 9V, Bronx, NY 10471;

I“.EIEJ 796-5402.

W CAR POLE
ANI} CLEANEE
¥ M TR Ilﬂ.
T"J\m“lﬂﬂ_

D EF (CEm
R T e [

Leather Care
Meguiar's new Mirror Glaze Medal-
lion For All Leather gently cleans and
restores leather's original finish with-
out changing the color or natural
texture. The lotion contains vital nu-
trients that provide maximum
grntentinn while
elping to resist
eracking and soil-
ing. The product is
nev?r anck:.r:ishr:k
or glossy, an ro-
'A“ld%ﬂ leatiler wgh a
natural fragrance.
Medallion For All
Leather costs $8.95,
and is available
through auto chain
stores and retail
outlets. Contact:
Meguiar's Inc.,

Floor Mats

Rubber Queen’s new Grip-Lock car
mats keep the driver's-side mat in
place using a patented fastening sys-
tem. The system is easily installed
with a screwdriver and allows the mat
to be attached directly tothe car's car-
peting. The mats also feature a special
maoisture barrier inner lining beneath
the mat’s deep-pile carpet. This keeps
water from ing through and pre-
vents the mat from wrinkling. Con-

Protectant
Armor All Protectant is now available
in its most easy-to-use form yet—

handy Sponge

Packs. The
Sponge Packs

ARMORALL
SPONGE

are made up of
small applica-
tors filled with
protectant that
offer one-time
cleaning. They
eliminate the
storage space
required by
bottles. One
Sponge Pack
contains enough
sponges to
treat four tires. Available at auto

and mass merchandiser outlets.
Contact: Armor All Products Corp.,
6 Liberty, Aliso Viejo, CA 92656;
(714) 362-0600.

Exterior Trim Care

Black Again cleans, renews and pro-
tects all color vinyl,
rubber, plastic and flat
black metal on car exte-
riors. It also contains a
sunscreen to block out
damage from UV sun-
rays. Unlike other
spray-on products,
Black Again penetrates
rubber and vinyl for
longer protection. Itis
available for $10.95 at
auto parts outlets, Con-
tact: Rhino Indusiries,
14512 N. Nebraska

; i

[
I]E.MJ TIFIES

17791 Mitchell §., tact: Sue Catrow at Rubber Queen, Ave., Tampa, FL
Irvine, CA 92714 ; 437 Cambridge Rd., Coshocton, OH d3613; (B00) 3289-
(714) 752-8000. 43812;(800) 837-9160. TUFF.
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AUTO PARTS GUIDE

Sport Seat Shield

Sport Seat Shield is a waterproof cover for

your car seat. The cover slips on in seconds

to protect the seat against sweat, spills,

rain, snow, sun and sand, Itahand}.rtuuse

after sports, after the gym, after aday at
| the beach or when traveling with pets or

Car Covers
Cwanraft g new Ultralon custom ear covers use a multi-
lyester lcmt. fabric with superior storm resis-

ta.nce covers repel rain and snow. And any moisture

that gets under the fabric easily evaporates, A soft inner
layer protects your vehicle's surface, Contact: Covercraft
Industries, 19731 Nordhoff St., Northridge, CA 91324 ;

young children. The cover rolls up for
easy storage and has a suggested retail
| price of $24.99. Sport Seat
| SBhield is available at local auto
arts outlets. Contact:
rant Products Inc., 700 Al-
len Ave., Glendale, CA
91201;(213) 849-3171.

(818) 407-6600.

Appearance m
The Liquid Glass Total Appearance
System includes Liquid Glass Polish/

Finish, Liquid Glass Pre-Cleaner,

Liquid Glass Wash Concentrate and
Connoisseur’s Choice Cleaner and
Protectant, both with mink oil and
guaranteed to last a minimum of three
full months. These prod-
ucts have been deveruped
to chemically erosslink with
each other to create a total
appearance system for
maximum beauty and
tection. Liquid Glass prod-
ucts are available through
auto parts and other retail
stores. Contact: Liquid
Glass Enterprises Inc.,
P.0O.Box 1170, Teaneck,
NJ 07666, (800) 548-5307.

Tire Cleaner

Forget tire-cleaning hassles, No
Touch Tire Care is the only one-step,
no-mess product that cleans, shines
and p;'ﬂtacta tires Ehmiilet;:
neously. One g a

tion !‘E}I:ITD‘I-TH rpuﬁ dﬁ and
restores the original shine.
All you need to do is spray
it on and walk
away. Contact:

No Touch North ﬁ
America, 8001

Irvine Center Dr., ==

Suite 1170, Irvine, E EH
CA 92718; (800) !
348-5999.

**

***

e
your car is from,

No matter where
only one plug guarantees better performance



Fuel Injector Kit

Thiz professional fuel injector elean-
ing kit was designed and engineered
in cooperation with Ford Motor Co.
The kit can be used to serviee both
central and multiport EFI systems.
During operation, fuel supply to the
engine is shut off and the fuel return
line is blocked so all of the cleaner runs
through the injectors. The kit ($619.80)
comes with an illustrated instruetion
manual and will service 100% of Ford
and Lineoln Mercury EFI vehicles, as
well as 95% of other domestic and im-
port EFI vehicles. Available from
your local Motoreraft retail outlet, or
Ford or Lincoln Mercury dealer. Con-
tact: Ford Parts & Service Div., 3000
Schaefer Rd., P.O. Box 1902, Dear-
born, MI 48121 ;(800) 662-6891.

TOOLS AND EQUIPMENT

Wiper-Arm Remover

If vou've ever tried to remove a wind-
shield wiper arm with a serewdriver
or other common tool, you may be fa-
miliar with the traumatic experience
of gouging a nice paint job or man-
gling part of the wiper assembly.
GearBox Grannie's now has a special
tool designed just for the job of pop-
ping off stubborn wipers. The tool is
made in the U8, and is extremely easy
to operate. Just slip the tool under the
wiper arm, give a firm squeeze and off
comes the arm. The all-steel wiper-

arm remover features a pad on the
Jower jaw to protect the car's finish, It
also has plated construetion for corro-
sion protection. Contact: GearBox
Grannie's, 3944 Indian Ripple Rd.,
Dayton, OH 45440;(513) 429-8509.

Socket/Wrench Set

Metrinch sockets and wrenches grip
the walls of the fastener, not the cor-
ners. This design allows each socket
and wrench to fit both metric and in-
size nuts and bolts, It's like getting

e ‘J\_ = L=
, e, L
- v = &

twice as many tools in one set. The
tools will work on rounded and
stripped nuts and bolts and are avail-
able in complete sets of Vi-, Y- and Y-
in, drives. A professional master
socket and wrench set of 71 pieces in-
cludes all three drives
and 11 combination
wrenches. Metrinch
tools are made of
chrome vanadium steel
and come with a fae-
tory lifetime puaran-
£ | tee, Contact: Unitec,
33 Plainfield Ave.,
Bedford Hills, NY
10507 (800) 446-5257.

The 29.9% Pure Platimum
Center Elrctrode plies our extended
frslirtar devipn pive the Hasch
Flatinum d ewwder head range
tham mnd?:g pluigr. And the affec-
tive papy efwern its olectrods and
tipy remuiny mrtuily s

over the Life of the falug.

There are a lot of spark plugs that claim they’ll give your car

better performance. At Bosch, we guarantee it.

No matter if your car was built across the street or across the
world, if you don't feel the difference with Bosch Platinum, we’ll
pay for the plugs.

There’s never been a claim like this in the industry. And there's
never been a plug like Bosch Platinum. While Bosch Platinum
has sparked many imitators, the fact remains that it continues
to be the only plug with a 99.9% pure platinum electrode
engineered into a revolutionary extended insulator design.

You won't believe the results. Your car will get quicker
starts, smoother acceleration
and improved fuel efficiency.

So before you buy just any plugs, remember
this, only one plug in the world guarantees better
performance in import and domestic cars. Bosch Platinum.

PLATINUM i '. )

) )

For the Bosch retailer nearest you, call 1-800-882-8101.

“Ser siore for detalls. ©0E Raberd Bosch Cosporation, Sales Grnap. The Bosch name and symbal are regissened tdemsark

&) BOSCH

The Ultimate Spark Plug
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Portable MIG Welder
Ready Welder is a cordless, portable
200-amp MIG welder. Powered by
two 12-volt auto or marine batteries,
the welder can handle up to “-in.
steel and %-in. aluminum. Cost is
kept low because the operator uses
his own variable-speed electric drill to
feed a standard 4-in.-spool-fine wire
electrode. Fingertip heat control is
aveessed by adjusting the wire feed at
the drill trigger during welding. With
the use of an optional protective
shielding gas, you can weld stainless
steel and aluminum with less smoke.
Suggested price is $249.95, Contact:
Omniverse Research Inc., P.O, Box
33243, Los Gatos, CA 85031 ; (800)
762-7032.

Lol:ltl'rlg Extensions

These locking extensions lock and re-
lease sockets by pulling back a button.
Adapters also are available to add
these locking and quick-release func-
tions to regular socket wrenches or
extengions. Contact: MCT&D Inno-
vative Tool Co., 300 Quaker Ln.,
Suite 7, Warwick, RI 02886, (401)
821-1810.

Cooling System Flush
Prestone Total Flush Plus, is a 2-step
cooling gystem treatment that com-

bines a power flush :
Prestone

to remove deposits
TOTAL

and a conditioner to
protect the system
and promote cooler
running. Contact:
First Brands, 83
Wooster Heights
Rd., Danbury, CT
065813;(203) 731-
2300,

Power Charger

Innova's 15-velt, 10-amp cordless
power charger can jump-start a vehi-
cle by charging the battery through
the cigarette-lighter socket in 30 min-
utes or less. In addition, the 8-pound
unit can be used to recharge other 12-
volt batteries or power packs, and will
power all 12-volt negative ground
equipment. The power charger itself
is recharged via AC adapter or the ve-
hicle's lighter socket. Contact: In-
nova Electronies Corp., 17287 Mt.
Hermann St., Fountain Valley, CA
92708;(800) 5444124.

Top Dead Center Tool

Finding the top dead eenter (TDC) for
a piston rising inside the cylinder of an
engine is critical for a number of re-
pair and tuning operations. Using a
rod or pencil to feel when the piston
has risen to its highest point is fre-
quently imprecise. Eastwood’s Whis-
tle Stop TDC tool is essentially a
whistle that screws into the spark-
plug hole. As the piston rises in the
eylinder, the compressed air escapes
through the whistle. When the whis-
tle stops, the piston is at TDC. The
Whistle Stop costs $29.95, and comes
with a 30-day money-back guarantee.
Eastwood's catalog also includes a
complete line of restoration products.
Contact: The Eastwood Co., 580
Lancaster Ave., Box 296, Malvern,
PA 19355, (800) 345-1178.

104

Body Gauge

The pmket-sizgSp{:t Rot
autobody damage gauge
can aecurately determine
what lies beneath the paint.

SPOT ROT

Auvtobody Damage ©

The magnet end of the
gpauge is placed on the car body and
the other end is then pulled off to give
a reading that indicates solid metal,
repainting, rust or collision damage.

The gauge costs $14.95, Confact: Pro
Motorear Products Ine., 22025 [U.S.
189 N., Clearwater, FL 34625; (800)
J323-1080.

Battery Clamps

These Instant Battery Clamps re-
place conventional clamps that are se-
cured to the battery terminal with a
nut and bolt. Instant Clamps are se-
curely attached to the terminal like a
clothespin using a pair of pliers, The
clamps use a stainless-steel spring so
they won't corrode. They will accom-
modate cable sizes ranging from No. 2
to No. 6 gauge. Contact: Instant Bat-
tery Clamp Inc., P.O. Box 1038, Pi-
nellas Park, FL 34664-1038; (800)
749-8821.

G-Force Gauge
How quick is your car? This dynamic
motion instrument can now quantify
that seat-of-the-pants feeling for how
fast your car accelerates, how hard it
brakes and how well it corners. The
uge measures out the amount of g-
oree holding the vehicle to the sur-
face in tenths of 1 g. A longitudinal
reading gauge with a 240° sweep dial
costs 349, A longitudinal/lateral mod-
el with dual 120° sweep dials costs
$59. Contact: G-Force Inc., P.0O. Box
23374, Richfield, MN 55423; (612)
831-2953.

{More Awto Parts Guide on page 108}




How to build a high-paying
career, even a business of your

own, in computer programming.

LITTRTTHTERERERER

RICK BRUSH,
NRI Programmer/Analyst

Start with training that gives you
hands-on programming experience
— at home and at your uuanAEac
Training that begins with

then continues with Pascal, C, and

\ o

COBOL — today's hottest computer

languages. Training that now
includes a pmrfu% 386sx/20 MHz
mini-tower computer, modem, and
programming software you keep.

Start with real-world training.
The kind of training only NRI
provides.

Now, with NRI's innovative at-home
training in Computer ramming,
you can learn to create full-featured,
powerful programs to carry out an
astonishing range of business, profes-
sional, and personal applications. Now,
with NRI, you can be a computer
programmer, ready to build a high-
paying career — even a business of your
own — making computers do anything
you want them to do.

Get hands-on training with
an AT-compatible, 3Bésx
computer system and
software you keep.

Unlike any other school, NRI

gives you hands-on programming
experience with a powerful 386sx/
20 MHZ mini-tower computer
system, including 2400 baud
internal modem, a full megabyte

of RAM, disk drive, monitor, and

Only NRI gives you a 386sx/20 MHz mini-tower computer with i
modem, a full meg of RAM, disk drive, monitor, and software —
BASIC, Pascal, C, and COBOL — all yours to keepl!

mini-tower
computer!

invaluable programming
software — BASIC, Pascal,
C,and COBOL —all
g"aEg:; yours to keep.
You get the experience

and the know-how, the

computer and the
software to get to the heart
of every programming
problem, design imaginative
solutions, then use your choice of four
key computer languages to build
original, working programs.

No matter what your background,
NRI gives you everything you need
to succeed in programming,
today's top-growth
computer career field.

You need no previous experience to
build a successful programming career
with NRI training. Indeed, your NRI
lessons start by walking you step by
step through the fundamentals, giving
you a solid understanding of the
programming design techniques used

debug, and document programs in
BASIC, Pascal, C, and COBOL. Then,
rounding out your training, you use

your modem to “talk” to your instructor,
meet other NRI1 students, even download

programs through NRI's exclusive
programmers network, PRONET.

Your career in computer
ramming begins with
your FREE catalog NRIL.

For all the details about NRI's at-home
training in Computer Programming,
send the coupon today. Soon you'll
receive NRI's fascinating, information-
packed, full-color catalog.

Open it up and yvou'll find vivid
descriptions of every aspect of your NRI
training. You'll see the 386sx-based
computer included in your course up
close in a special poster-sized foldout
section. Best of all, you'll find out how
your NRI training will make it easy for
you to build that high-paying career —
even that business of your own — in
computer programming.

You master today's hottest computer languages, gaining the skills you
need to build programs for a wide variety of real-world applications.

every day by successful micro and
mainframe programmers. And then the
fun really begins.

With your personal NRI instructor on
call and ready to help, you use your
computer and software to actually

design, code, run,

e

Send for your NRI catalog today.
's yours, free.

If the coupon is missing, write to us
at NRI Schools, McGraw-Hill Continu-

ing Education Center, 4401 Connecticut

Avenue, NW, Washington, DC 20008.

[HM and AT are registered tradermario of the 1HM Corporation.

NI @F ;1015

Mol raw-Hill Continuing Education Center
101 Connecticut Avenue, NW, Washington, DC 20008

# Check one FREE catalog only
[ Computer Programmi

1 PC Applications Specialist
m| mzlgmmlng in C++ with

"

I'*rll

ing L1 Deskdop Publishing & Design
Ll Microcompuler Servicing
] Bookkeeping & Accounting

{please primt] e

CityStat=/Zip

Aecrndited Member, Maboral Home Sy Cocl
I N N I I I S S S S .

338107
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Gold Spark Plug
Champion Spark Plug’s new “Premi-
um Gold” plug is engineered to give
your automn%ile increased power,
quicker acceleration, lower emissions
and better fuel economy. Key fea-
tures of the new spark plug include a
fine-wire center electrode, gold palla-
dium tip for improved spark concen-
tration and an inverted V-tip ground
electrode for smoother idling. The
new plug also has a patented copper
core ground electrode for less gap
growth, resulting in longer life. The
Premium Gold spark plug is available
at a select group of automotive retail
stores. Contact: Champion Spark
Plug Div., P.O. Box 910, Toledo, OH
43661;(419) 535-2431.

Cooling Fan

Hayden Thin-Line electric fans are an
efficient replacement for belt-driven
fans. The fans do not draw engine
horsepower like their belt-driven
counterpart. They feature a thin,
aerodynamic profile, and are preas-
sembled at the factory. Quiet in oper-
ation, the fans have a full finge
gshroud and reversible push/pull
blades run by a long-life 12-volt mo-
tor. Also available are Hayden's high-
performance models for additional
airflow. Contact: Hayden Inc., 1531
Pomona Rd., Corona, CA 91718;
(800) 442-9336,

REPLACEMENT PARTS

Transmission Cooler
Towing a boat or RV loaded up with
vacation gear and other types of ex-
treme driving conditions can over-
heat your automatic transmission and
shorten—or end—a transmission’s
life. Imperial's Maxi-Kool automatic
transmission-fluid cooler features an
exclusive crossover network of 16
passes of copper tubing for better flu-
id cooling. '1%& 1¥4-in.-thick aluminum
fins make the Maxi-Kool the most ef-
fective automotive heat transfer unit
on the market. The cooler ig available
?I. r&tailfgltu & ﬁmgs, CuBmct:
i ucts, Marketi .,
FTE? Box 2508, Fort Wuﬁfﬁ,g‘?fx
76113,;(800)433-5501.

Lifetime Wipers

Tripledge Lifetime Wipers are the
original, patented, multiple-edge
wiper blades. They feature a synthet-

. ic squeegee that re-
'&, sists heat, cold,

ozone, road chemi-
miPLe

eals and distortion.
—

The blades are guar-
anteed never to tear,
erack, split, rot,
stick, freeze or melt
to the windshield.
The wipers include
top-quality frames
and adapters for
easy installation on
virtually any vehi-
cle. Tripledge Life-
time Wipers are
available in auto
parts stores and by
mail for $19.95 per
pair, plus $4.50 ship-
Eing and handling.

ear blades are
£9.95, plus $2.50
shipping and han-
dling. Contact: Life-
time Automotive
Products, P.O. Box
871179, Dept. PR,
Dallas, TX 75287 -
11789; (800) 552-
4 5327.

Transmission Filter

Wix inline automatie-transmission fil-
ters ($28.44) come with a powerful
built-in ceramic magnet that attracts
and holds 95% of the metallic debriz in
transmisgion fluid. They also have a
pleated cellulose media tﬂnt traps oth-
er particles too small to see. A pres-
sure relief valve ensures continuous
flow of transmission fluid if the cellu-
lose filter becomes clogged. Contact:
Wix Filters, P.O. Box 1967, Gastonia,

“w Srogg

L *

l
|
? |

NC 28053-1967; (704) B64-6711,

Shifter Lock

Hurst Shifters’ innova-
tive 5/8 Shifter Loc is not
only a theft-deterrent
security device, it also
doubles as a safety lock,
preventing anyone,
especially young children,
from moving the shifter
out of the Park position
when the handle is locked
—even when the engine

Ext, 33086,

is running. The 5/8 Shift-
er Loc replaces Lthe handle
on most General Motors
vehicles that have an
automatic transmission
with a floor-mounted but-
ton-activated gear selec-
tor and Y-in.-diameter
stick. Contact: Hurst Per-
formance, 8700 Brook-
park Rd., Cleveland, OH
44129:(216) 398-8300.

Performance Muffler
DynoMax Ultra Flo mufflers feature
a unigue straight-through design and
smooth, perforated tube for maxi-
mum flow. The mufflers use high-
temperature fiberglass for a throaty,
mellow tone. Contact: Walker Mfg.,
1201 Michigan Blvd., Racine, WI
53402; (800) 767-DYNO,

_.—-—'___-_-_-_-_-_-_-_-_._-.

{More Auwto Parts Guide on page 110
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YOUR PRIZED POSSESSION
DESERVES A TOUCH OF 'GLASS.

Presenting the Liquid Glass® Total Appearance System.

There's nothing like the exhilaration of seeing your prized auto, boal or plane
gleaming with a glass-like, satin-smooth glow. One that turns heads while
turning away the elements. And now because of a startling breakthrough in
appearance chemical technology, you can apply this “showroom"” brilliance
in minutes - and enjoy its benefils year 'round.

Chemical cross-linking . . . the nucleus of our system.

Unlike other finishing families, the Liquid Glass Systam works because each
highly-refined product chemically bonds with the next. The concept is simple.
The results - simply spectacular. All five products are perfactly safe for use
on Clearcoated surfaces, and help retard acid rain and hard water spotting.
When used together as a Total Appearance System, they cross-link to give
you maximum protection and beauty.

Pour on our Liquid Glass Wash Concentrate, Pre-Cleaner and Polish/Finish
loday - and see how their dazzling glow reflects on you. Then rejuvenate
your leather, vinyl and rubber with our Connoisseur's Choice® duo - the
miracle cross-linked mixtures with Mink Oil. But don’t wait. Once you experi-
ence atouch of 'Glass, you'll never settle for less.

Liquid Glass Polish/Finish is sold only in the gold can with the red
Corvette on its face. We do not manufacture or private label an
" Advanced" version of any of our products. Never have, never willl

The Liquid Glass Total Appearance System is sold at
quality consclous retail stores nationwide, or call
now, toll free: 1-800-548-5307 for the name of your
nearest Liquid Glass Products Distributor. In N.J.,
call (201) 387-6755. LIQUID GLASS ENTERPRISES, ING.
PO, Box 1170, Teaneck, MJ 076566 USA

Cagrprigihl 1B, 1900 Liquia Chass Entrpeisan, ing. A0 Fights Rassred
Ligiid Gimss and Corecosni's Choos an regisined racamarks of Ligus Glem Emerprsss,
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Ch Manifold

Weiand's “Stealth” intake manifold
for the small-block Chevrolet is a
dual-plane, 180° design that rivals sin-
gle-plane units in terms of power out-
put. Dyno testing has shown the new
manifold to be better than the Chevy
Z-28/LT1 design. The intake is best
suited to small-block engines that are
350 cu. in. and larger, and features an
exceptionally broad powerband. The
manifold is available through local
automotive outlets and has a suggest-
ed retail price of $148.42. Contact:
Weiand A utomotive Industries, P.O, |
Box 65977, Los Angeles, CA 90065
(213)225-4138.

Oil Pan Magnet

Metal particles that result from nor-
mal engine wear are best taken out of
oil cireulation as soon as possible. Mr,
Magnet ($19.95) easily attaches to the
underside of the oil pan where it ex-
erts 60 pounds of magnetie pull so it
waon't fall off. Magnetic attraction

Prelubrication System

Safety-Start is a low-cost electroni-
cally controlled prelubrication system
that delays both car engine fuel and
ignition for 5 seconds, allowing the pil
pump time to lubricate vital engine
parts. The system includes a tem-
perature sensor that bypasses de-
layed starting when engine tempera-
ture indicates prelubrication is not
necessary. The unit eosts $75 and ean
be installed in 15 minutes. Confact:

Decision Makers, 42 Nickerson Rd.,
Newton, MA 02167;(617)332-6188.

Gas Strut

StrongArm gas-charged lift supports
are replacement units for hatchtﬂcka.
front hoods, rear trunklids, and =0 on.
The supports feature a self-cleaning
piston assembly and exclusive triple-
lobe rubber seal for the piston rod, al-
lowing superior sealing and reliable
operation. The Strong Arm supports
are available at retail automotive out-
lets. Contact: AVM Inc., Hwy. 76 E.,
Box 729, Marion, SC 29571, (803)
464-7823.

holds and isolates microscopic ferrous
particles inside the pan. The magnet
can also be positioned above the oil-
glug hole to attract magnetic de-

ris during oil changes. Contact:
VG Industries, P.O. Box 740521,
Dallas, TX T5374-0521; (800) 572-
ave2.

Low-Profile Tire
Firestone’s Firehawk FTX all-season
sports touring performance tire line
has been expanded with three new
sizes: P195/60R15, P205/55R16 and
P245/50R16. The new sizes will fit
performance vehicles like the Chevy
Camaro, Pontiae Grand Am, Pontiac
Firebird and Dodge Daytona. The T-
rated Firehawk FTX features a 5-rib
tread design for balanced traction in
dry, wet and snowy conditions, You
can find the FTX all-season tire line
by contacting your local Firestone
outlets. Contact: Bridgestone/Fire-
stone Inc., P.O. Box 140992, I Bridge-
stone Park, Nashville, TN 37214-
0892:(615) 391-0088.

RUCK ENHANCEN

Hot Truck Chip

Performance Resource's
proven high-performance
replacement computer E-
prom (chip), designed ex-
pressly for sport trucks and
tow vehicles, boosts torque
up to 25% for super throttle
response and much quicker
acceleration. The chips pro-

vide better all-around driveability
and up to 15% better fuel economy,
especially when towing. The Eprom
chip is also easy to install, and can be
used in all 1987 and newer Chevy and
GMC 4.3-liter, 305, 350, 454 and
S53454 pickups, vans and sport/utili-
ties, Contact: Performance Resource,
12 Barbara Dr., Fairfield, NJ 07004;
201) 343-0680.

Truck Tent

The Sportz Truck Tent custom fits
into the box of virtually all pickup
| trucks found in North America. The
tent is roomy enough to comfortably
sleep three adults, and it sets up easi-
ly in less than 10 minutes. Construc-
tion features include a coated nylon
shell for good weather resistance and

a polyethylene mesh floor, The tent
comes with shock-corded fiberglass
poles and is secured by bungee cords.
When not in use, the tent can be rolled
up into a small pouch and stored easily
behind the seat. Contact: Sportz
Product Inc., Suite 161, 2315 Whirl-
pool St., Niagara Falls, NY 14305-
2400;(800) 567 -2434.

1a
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Truck Organizer
Storage space 15 usually at a premium
inside any pickup-truck cab. Articles
sometimes have a habit of being
strewn about in a haphazard fashion,
making organization a real challenge.
Dush Degigns has come up with a solu-
tion to this problem. It's called The
Pickup Pack pickup truck organizer,
and it attaches to the rear of the eab.
The storage unit has handy slip pock-
ets and sealable pouches for quick and
easy access to tools, cans, jumper ca-
bles, flares and maps. The organizer
also stores bulky items with adjust-
able Velero straps. Available in a va-
riety of colors, The Pickup Pack has a
suggested retail price of $39.95. Con-
tact: Dash Designs Inc., 600 W. 24th
St., Tempe, Arizona 85282; (800)
THE-DASH.

Jeep Trunk

Add-A-Trunk from Mopar fits in the
cargo areq behind the rear seat of the
Jeep Wrangler and works with the
locking tailgate to form a safe, secure
storage enclosure. Made from heavy-
duty 16-gauge steel and protected
with a durable black powdercoat fin-
ish, Add-A-Trunk provides the secu-
rity and protection offered by a regu-
lar automobile trunk. Other features
of the trunk include neoprene gasket-
ing, which provides a weather-resis-
tant seal to completely proteet trunk
contents, There's also quick-release
hardware for fast, easy removal. In
addition, Add-A-Trunk offers remov-
able carpet cover kits, color matched
to Wrangler interior carpets. For ad-
ditional information, contact your
local Jeep dealer.

Running Boards

Warn's 4X Boards are designed spe-
cifically for 4-wheel-drive owners.
They offer the convenience of running
boards on-road and maximum ground
clearance for off-road driving. These
sleek-looking, but tough, running
boards attach to a frame-mounted
substructure with retention pins and
can be removed in minutes for off-
roading. Unlike other running
boards, 4X Boards attach to the frame
for maximum strength and require no
drilling of sheetmetal. The boards are
made of fully enclosed extruded alu-
minum with internal reinforcement.
They are anodized and bright dipped
for a durable mirror finish. Contact:
Warn Industries, 13270 SE Pheas-
ant Court, Milwaukie, OR 97222,
(5031 786 -4462.

Folding Ramp
The Fold-A-Way Ramp makes one-
person loading and unloading of heavy
equipment onto pickup trucks, utility
trucks and trailers safe and easy. The
B-ft. ramps fold down to a 4 . size for
convenient storage and transport.
The Fold-A-Way can be used as a sin-
gle unit for loading motorcycles orasa
pair for loading 3- and 4-wheel vehi-
cles, such as ATVs, lawnmowers and
garden tractors. A single ramp sup-
orts 750 pounds, while & pair has a
oad capacity of 1500 pounds. The
ramps are made of square, heavy-
duty 14-gauge steel tubing for
strength and durability. The ramp
tread is made of 14-gauge expanded
metal. One ramp weighs 46 pounds.
Contact: Hi-Lift Jack Co., 46 W,
Spring St., Bloomfield, IN 47424;
(800} 233-2051.

POPULAR MECHANICS ® OCTOBER 1992

Or, top off & full crankcase with
our new 15-ounce, add-anytime
formula. The added advantage
of Rislone will help keep your
engine clean for peak
performance. There's also
Rislone Premium Fuel Injector
Cleaner to remove deposits from
fuel injectors and intake valves.

FREE brochure, How to Treat
Your Engine Right. To order the
brochure or Rislone products
direct, write The Shaler
Company, Dept. PM1092, PO.
Box 471, Waupun, W 53963 or
call 1-800-452-2888.

Rislome: The
Advantage™
-
ndi i [
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(@) SOUND RETRIEVAL SYSTEM

ADD

0 AUDIC EXCITENENT

TO YOUR PRESENT TWO SPEAKER
HI-FI OR HOME THEATER SYSTEM

(@) RETRIEVER
EFFECTIVE 3D ALK N AV ECONOMC PHCKAGE

RETAL  $179

DiM: 238 Hx1B12"Wx 7D

-,_,__...__,__,.__ _——=n
(@

THE CRIGINAL, ESCTERIC 3-0 ALDIO LEGEND

RETAL  $299 «

Di: 4Hx 1T Wx11172°0
(@) Restores dynamics, depth, and
incredible width to all of your sound.

(@) Adds spacious ambience to mono, stereo,
or sumound-type encoded material,

(@) Does not require extra amps nor
extra rear speakers.

(@) Allows you to quickly upgrade your
vestment.

present i
(@) No annoying “Sweet Spot”.
(@) Helps make your loudspeakers disappear
Malkes ordinary speakers sound extraordinary,
(@) Can operate in conjunction with
surround-type decoders.
(@) Exclusive mono to sterea sythesizer

adds natural, life-fike presence to
mano recordings and old movies.

FOR THE HUGHES DEALER NEAREST YOU
OR MORE DETAILS, PLEASE CALL

1-800-2HEAR3D
1-800-243-2733
1-800-243-2062

“Ior a alremriniie SRS demoriairaiion
ar a Hughes Labaratory, the
effect blew m awens ™
ken Pohlmann
Stereo Review, Seplember 196

“Perlaps the mreost effective fereo

41'r.|'n:.'."£|i'ir||'.'!r FVALEVIL (W nllllJ”' Ve
sirmalerres fill soorvonond souned.,”
Len Feldman

Video Heview, March 1991

subsidiary of GM Hughes Electronics

‘yNorthern

ORDER TOLL FREE

1-800-533-5545

B12-894-0083
Sale Prices Good Thru 10631/82 Key ¥23064

Quality Products at Discount Prices!
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S
Radial Truck Tire
Goodyear's Workhorse Radialisa
new entry-level radial light-truck tire
in the company's mainstay Work-
horse line. The Workhorse Radial is
priced only slightly higher than the
Workhorse bias tires. The radial is an
all-wheel-position, all-season tire for
both highway and off-road driving,
Twao steel belts add strength and du-
rability, while radial-ply eonstruction
and polyester cord offer a smooth
ride. Self-cleaning read grooves give
the tire increased traction and better
handling in mud and snow. Contact
your local auto parts or tire outlet, or
call (800) GOODYEAR.

=

Air Springs

Loadlifter 5000 air springs support
5000 pounds of load when used withan
8-in. spring. With a 6-in. spring, the
support is 4000 pounds. They are ideal
for use in vehieles with a 1-ton chas-
gis, and are also applicable to full-size
vang, conversion vans and Class A, B |
and C motorhomes. The Loadlifter |
5000 overcomes poor handling and the |
sag and drag caused by weakened
springs or off-center loads. The sys-
tem features a fail-safe jounce bump-
er molded right into the unit to pre-
vent collapsing and ruining the bag in
case of low air pressure. Air Lift sus-
pensions are available for front and
rear axles. The unit installs with no
cutting or welding. Contact: Air Lift
Co., P.O. Box 80167, Lansing, MI
48908-0167;(800) 245-08592.

(More Auto Parts Guide on page 114)



WE'VE GOT LASER GUNS BEAT BY A MILE.

Sy

INTRODUCING THE NEW COBRA LASER
DETECTOR.

MYTH: Laser guns can measure speed at any distance
with pinpoint accuracy.

FACT: A laser gun is only effective to about a half mile.
At that distance its detectable
beam has spread to over
eight feet.

THE NEW COBRA LASER
DETECTOR (Model LD-200)
can detect a laser beam up

Attaches to any radar detector

for & complete i syslEm.

1% miles. Cobea LASER Detector's effective range.

to 1'% miles away in all conditions. It can also be attached
to every existing radar
detector (mounting
kit included) or
it can be used
by itself,

Stay alert
with a complete
detection system,
only from Cobra. For dealer
locations call 1-800-COBRA 22.

" L/| -
& Gobre 5LiES SR
Innovation that’s clearly ahead.

COBRA ELECTRONICS GROUR Divisson of Dynascan CorporaBion 8500 West Cortland Streed. Chicago, L B0E35 J2/889-BETD
You are inviled fo defend your right io use redar deteciors. Contact RADAR, 4048 5. 254, Tipp City, OH 45371, 1-800-448-5170
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‘ Intercooler

Gale Banks' new high-efficiency in-
tercooler system for Dodge trucks,
equipped with the Cummins 5.9-liter
engine, adds more than 55 hp. and
cuts 0-to-60 mph acceleration times in
half. The system features a stream-
lined high-flow cooler and tank de-
sign, ru 3-point shock-absorbing
mount that allows for cooler expan-
sion as it heats and cools, high-temp
hump hoses for vibration isolation, a
“swan-feed” air-inlet elbow and cus-
tom chrome grille. The system is de-
signed for bolt-on installation and is
engineered to withstand the heavy-
duty use associated with most diesel
engines. Contact: Gale Banks Engi-
neering, 546 Duggan Ave., Azusa,
CA 91702;(818) 969-9605.

Stainless-Steel Hubs

Ramsey's 400-series Locking Hubs fit
a of domestie and import 4wd
\reliic es alnd‘cume in four aﬂiffer;e:lt
styles, Inc a premium all-metal,
chrome-plated tyle hub. The
hubs have a limited lifetime warranty
to the original owner. Contact: Ram-

sey Winch, P.O. Box 581510, Tulsa,
OK 74158, (800) 283-8740.

Floor Liner

Black Armor floor liner is made to
look like original equipment fit into
the cargo area of sport/utility vehi-
cles, vans and station wagons. It pro-
tects both the floor and the back of
rear seats, and can be installed and re-
moved easily in seconds without tools.
Contact: Highland Group Indus-
tries, 31200 Solon Rd., Suite 1, So-
lon, OH 44139;(216) 498-0001.

Tonneau Cover
Covercraft's new Rail System Ton-

neau Cover uses a full-perimeter an-
odized-aluminum frame that mounts

to the bed without drilling, screws [§

or adhesives. Only a */,¢-in. wrench
or socket is required for easy installa-
tion. Contact: Covercraft Industries,
19731 Nordhoff St., Northridge, CA
91324;(818) 407-6600.

1 r;depende;it research shows:
NordicTrack preferred six to one over
ordlnary exercisers.

In 1988, Burke Marketing Research

conducted a survey among NordicTrack
owners who also own exercise bicyeles and
hydraulic cylinder rowers, Their findings

showed that by a margin of 6 to 1,
respondents prefer their NordicTracks.
They have several good reasons,
NordicTrack’s upright position is
more absorbing and fun, both mentally
?:;d hysically, and provides greater

rowers.

MNordicTrack simulates the motions of
eross-country skiing—the most effective form
of aerobic exercise known—which means it
burns more calories and conditions more

musecles in less time than bikes and
hydraulic cylinder rowers,

All of which means that owners
have found that they can achieve
their fitness goals more gquickly
and easily with NordicTrack than
with bikes and hydraulic eylinder
rowers, and without risk of injury.

Patented

Patented flywheel and one-way chutch

mechanisms provide continuity of

miotion, making exercise more pleasant
and easier to sustain,
114

m of movement than the sit-down
positions of bikes and hydraulic cylinder

el

Ak

\

ordicjrack

CML Company

Upper-body exerciser works extensor
muscles of the back, trunk rotators, biceps,
triceps, shoulders, chest and upper back.
Stand-up Position
Comtortable upright position is more natural,
more stimulating and allows greater freedom
of movement.

wmry Independently Adjustable Lower-Body Exerciser

| Exerciser works hip flaxors, gluteus muscles of the buttocks,
| thighs, hamstrings, knee extensors, ankles and calves.
' Non-Jarring Motion
©  Smooth, jarless, aerobic motion ensures maximum workout
efficiency while eliminating the risk of injury to the knees,
shing and back.

Call today for a
30 day in-home trial!
Models priced from $299 to 51299,

Call or Write for a

FREE VIDEO

& Brochure

1-800-328-5888
EXT. 2752
MordicTrack, Dept. #2752,
141C Jonathan Bhd, N, Chaska, MM 53518
IET952 Nonde Trck, dnc., A CML Coenpuny A gy resenved
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Emergency Kit

Highway Hero is an emergency car
kit that conveniently fits around the
spare tire to take advantage of other-
wise wasted space. It has a heavy-

Sunshade

The Shade is a fan-type of windshield
sunshade that mounts, via Velero or
serews, to one A-pillar and fans open
to a securing catech mounted on the
other A-pillar. Installation takes 5
minutes. The SBhade is self-storing
and hardly noticeable when it iz re-
tracted. A locking device built into
the top and bottom cover prevents ac-
cidental opening. Tests indicate that
The Shade was more effective than
cardboard or metalized pleated shade
devices in reducing interior tempera-
tures inside a closed car. The Shade is
compatible with all interiors. Sug-
gested price is $34.94, Contact: The
Shade, 1044 Willow Ln., Cocoa, FL
J2922.(800) 833-3641.

duty case with an integral belt and re-
flective markings for night safety.
Packed into the foam-lined compart-
ments is a 26-piece first-aid kit, an
emergency blanket, flat-tire inflator,
flashlight, batteries, warning flare,
waterproof matches, tools and tie-
down strap. Electrical tape, pencil
and pad, distress flag and the prover-
bial baling wire are also included.
Available through mail order for
#4995 (including shipping). Contact:
High Q Enterprises, P.0O. Box 539,
Townsend, MA 01469, (508) 597-8495.

—-—
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Massager
Cruis'In Comfort iz an automotive
backrest equipped with massager and
heat, providing soothing comfort and
support. The backrest plugs into any
12-volt cigarette-lighter socket and
Erm‘ides S-way varable uprer.*lnwer
ack massage, An inflatable lumbar
pad adds lower-back support and 240
accupressor nodules improve cireula-
tion on long drives. Flexible side pan-
els conform to virtually any seating
configuration. Suggested price is
$100. Contact: Homedics, 6841 N.
Rochester Rd., Rochester Hills, M1
48306, (800) 333-8282.

Amazing results:

After five years, 7 out of 10 NordicTrack
owners still use their machines more
than 3 times per week.

The most effective aerobic exercise Patented flywheel and one-way clutch mechanism
machine on the market. provide true cross-country ski action.

In 1988, Maritz Marketing MNordicTrack features proportional resistance,
Research conducted a survey amon which places primnl‘ie ort on the rearward
NordicTrack owners who had owne stride just like cross-country skiing.

their machines for more than five years. Unlike shuffle-type ski exercisers, the system

Their findings showed that ﬁ"“ﬁ.ﬁg% of allows you to develop a rhythm and continuity
respondents still use their machines an of motion that makes exercise more
average of 3.5 sessions per week, 25 minutes

per session.

Their reason is gimple. They have found that
NordicTrack not only exercises more muscles and
burns more calories in less time than many other
machines on the market, but that it’s mentally and
physically more stimulating and enjoyable as well.
Cross-coun skiing —
the best aerobic exercise,

MordicTrack duplicates the motion of cross-

pleasant and easier to sustain,
Discover for yourself.

Call today. We'll send you a free full-color
brochure and video that describe in detail
why 7 out of 10 users have kept their
fitness and weight-lozs goals on track.

Call today for a 30 day in-bome trial!
Models priced from $299 to §1299

country ekiing, which experts agree is the best 1
form of aerobic exercise, Better than L
biking, hydraulic cylinder rowing,
running or swimming.

It works all the major musele groups in your
body: arms, shoulders, back, stomach,
and legs. Which means you achieve your
fitness and weight-loss goals
quickly and easily.

POPULAR MECHANICS » OCTOBER 1992

ordicjrack

A CML Company

Call or write for a

FREE VIDEO

& Brochure

1-800-328- 5B§§5§

NondicTrack, Dept. #275]Z,
141 Jomathan Wwd. K., Chaska, MN 55318
0 M2 Mo Tk o b WL iy Al ngms e
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Hanger Extension
Hangthing atta-
ches to the inte-
rior clothes-
hanger hook in
any domestic
vehicle to hold
up to 20 gar-
ments. It is
riced less than
3. Contact:
Ultimate Con-
cepis Inc., 16666
Northchase Dr.,
Suite 300,
Houston, TX
77060; (713)
873-6338.

On/Off Spout
Spillsaver spouts screw onto 1-quart
bottles of motor oil and transmission
fluid and 1-gallon g
antifreeze jugs. The
spouts twist to start
and stop fluid flow
80 you can avoid
spills. Contact: Flo-
ool International
Inc., 135 E. Alton
Ave., Santa Ana,
CA 92707, (800)
J34-3062,

Securi em

Smart Switch 18 an eagily installed
antitheft device that uses an auto-
matic-arming electronic starter lock.
The system is easily disarmed by
turning on an
installer-se-
lected accesso-
ry switch, such
as the parking
lights. Smart
Switch costs
from $49.95 to
$64.95. Con-
tact: DSK Int'l
Products Co.,
P.O.Box 116,
New Balti-
more, MI
48047; (313)
5598-9330.

1

WARNING!

THEY'RE OUT TO

1 er into a compact 2BC-

Fire Extinguisher
First Alert’'s new
FESAS auto fire extin-
guisher packs 5BC-
rated fire-fighting pow-

size canister. The fire
extinguisher is specially
designed to fight grease,
oil and electrical fires,
and is small enough to fit
anywhere in your vehi-
cle. A unique bracket
prevents accidental dis-
charge and allows
mounting under the seat or in the
trunk. The extinguisher has an easy-
hold handle and Ensy-gush trigger for
simple operation. Contact: First
Alert, 780 McClure Rd., Aurora, IL
60504-2495;(800) 323-9005.

Phone-Mount Kit

Mr. Bracket's universal phone-mount
kit for portable cellular phones offers
easy do-it-yourself installation. The
bracket positions your phone in a con-
venient location for easy reach at all
times and a minimum of interference.
Contact: Mr. Bracket, 24746 Crest-
view Ct., P.O. Box 2996, Farmington
Hills, MI 48333-2996; (800) 626-
4902,
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“Over $100 Million Phototrons Sold
to Over 150,000 Satisfied Customers
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i Pholotrons sold
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When You Call
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| Auto Safe
| Auto-Safe is a solenoid-operated,
| spring-loaded security storage draw-
er that is mounted to your vehicle,
The unit is designed to allow quick ac-
cess to your valuahles while keeping
them securely stored when you are
| gone. Auto-Safe is made of heavy-
Eaugﬁ:teel and is virtually impregna-
. The only access is by pushing a
hidden switch or uptjnna.‘y key switch
that instantly releases the spring-
| loaded drawer. Auto-Safe is available
inthree sizes, ineluding one for under-
dash mounting. It has a suggested
price of $64.95. Contact: D&L Indus-
tries, 16303 Piuma Ave., Cerritos,

| CA90701:(310) 403-2641.

Steering-Wheel Collar

CarGard's new Universal Uni-1
steering-wheel collar forms a virtual
barrier to car thieves, preventing
them from starting or steering your
car or truck. The Uni-1 is made of
stainless steel and high-tech alumi-
num. The collar uses Medeco's proven
biaxial security lock and also sounds
the horn on most vehicles when tam-
pered with. The collar is easy to use
and store, and fits most import and
domestic cars, trucks and sport/uti-
lity vehicles. Suggested retail price is
$£159.95, Contact; CarGard, 8813
Knight Rd., Houston, TX 77054;
(800) 448-0267.

Steel Garage :
Miracle Truss all-metal garages offer |
excellent value, come in a wide ralfe
of sizes and colors, and offer easy, do-
it-yourself construction. Unique
truss design provides 100% usable
space with large door clearances,
rafter-free overhead area clear to the
ak and no floor-space obstructions.
ﬁne garages feature sheeting weather
lap design, and unique siphon grooves
on the sides of each panel interlock to
form a weathertight seal. The build-
can be easily insulated at the time
t;lfgn';asembly or later with ecommon fi-
berglass insulation. A full floor or sim-
ple concrete piers can serve as a foun-
dation. Contact: Miracle Truss, 435
Ford Rd., Suite 265, St. Louis Park,
MN 55426, (800) 843-8275. PM

1646
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i1diis saw
speclal from Poulan PRO.

Now, when you buy either
the rugged Model 255 with
our Super Clean™ air filter
system or the hardworking
335, you'll save $46 on a
package deal that includes
a deluxe carrying case, a
3.2 pz. bottle of 2-cycle
engine oil, a quart bottle of
bar & chain lube and a pair
of work gloves. A special
like: this doesn't come along
every day. And it certainly
doesn't last forever.

S0 hurry to your local
Poulan PRO dealer, and
i help us celebrate our

46th anniversary by
saving $46".

“Prices gocd while promelional supglies =5t
 patcraing dealers. Modets 255-18" and

e 15N

Sep your Tedow Pages under Saws for (he desler
POl o

PRO

The Pro Approach

17



“I spend a lot of time
comfortable. Even though my

Ak your Ford dealer abowt the 1993 model F-Sevies P
“Hest-welling™ elaim boased on sales Ing Division. Buockde np—

sferred Care Program,
ther we con save lives.




in a truck, so it has to be
Ford pickup’s built to stand up to

almost anything, it’s a
pleasure to be in. My wife

likes Ford Trucks.
LTS The Best Never Rest.
; seats

and touches like the
coffee cup holder. She
\also likes the fact we
can take the kids along.
Times have changed.
And the Ford full-size
pickup’s changed right
along with them.”

THE BEST-SELLING AMERICAN TRUCKS
ARE BUILT FORD TOUGH.




Earth Care Carpet
Treatment For Fleas

® By now many of us have been bat-
tling fleas all summer and think the
battle is about to end as cool weather
comes our way. For the outside envi-
ronment, this may be true. But in-
side, where we live with our pets, the
fleas will be breeding just like in the
hot summer. How do we get
an infestation of fleas in our
home? Is it because the dog
or cat brings them in? Well,
that answer is only half of the
story.

Fleas are small wingless
insects with a complete life
cycle. When your dog goes
outside for a walk in the
park, there is a good chanee
that a flea will jump on for
the ride back home. But fleas
don’t spend a lot of time on
your dog ar cat. Usually they
stay just long enough to have
ameal. After that, they often
lay eggs. Every female flea
has the capability of layi

to 30 eges a day until they
have laid 200 to 400 eggs. If
they lay eggs on your dog
{which is very likely), then
those eges are going to wind
up in your home. So, you'll
have 15 to 30 eggs a day from |
every flea that comes in con-
tact with your pet. And, all
those eggs falling off your pet
will wmf ap on your carpet-
ing, furniture and hardwood

HOME IMPROVEMENT

PROBLEM SOLVER
OF THE MONTH

BY JEFF WILLIAMS, Contributing Editor

hatch into adult fleas usually within
twoto 14 days. Under the right condi-
tions, they can take up to a year to
emerge. The adult flea will live an av-
erage of seven to 10 days.

So, how do we control these pests?
For years, people have sprayed the
floors and carpeting, shampooed their
pets and, when these methods did not

Families are then in direct contact
with the treated areas, and for many
of us, this is not acceptable.

Recently, I found an alternative to
all of this: a product that is environ-
mentally friendly and very safe.
Earth Care Carpet Treatment for
Fleas is a 2-part system that controls
adult fleas with natural pyrethrins at
the larva stage, followed by
an application of a borate-
salt-based et deodoriz-
er. These are the same basic
materials used by commer-
cial flea-control companies,
and they have been tested
and used commercially for
years in southern Florida
where the flea problem is
worge than in most other ar-
eas of the country,

The results are nothing
short of outstanding. Within
gix weeks of aprl_ving this
Emduct you will have bro-

en the life cvele of the fleas
in your home and they will
not be back. The natural py-
rethrins (made from chry-
santhemums), as well as the
natural borate-based de-
odorizer, make your home a
place where fleas cannot ex-
ist—all without the use of
pesticide sprays or foggers.

The commereial compa-
nies charge anywhere from
$150 to $300 to apply these
products. You can save mon-
ey by doing it yourself. All

floors. -
Next, most of these eggs will hatch
into larvae within two weeks, al-
though some will take longer depend-
ing on humidity and temperature.
Each larva has 13 body segments, a
chewing mouth and no | The:_.r feed
on all kinds of organic debris, growing
gubstantially in just a couple of weeks.
These larvae are rarely seen by any
of us and spend much of their time en-
twined in the fibers of the carpet and
furniture. Because of the way they at-
tach to the fibers, they are hard to
l:nck up with a vacuum. The mature
arva spins a cocoon, or enters the
pupa stage, hecummg covered with
gand and other debris which also helps
to camouflage if. These pupas will

work, some people even have gone as
far as sending their pets away. But
doing this only makes matters worse.
When the adult fleas emerge from the
pupa stage, instead of biting your
pets, they'll bite you or your children.

The newest development in con-
trolling fleas is the use of something
called insect growth regulators.
These are chemicals that break the
life eyele of the flea, usually in the lar-
va stage. They are often mixed with
insecticides and applied as a spray or
in a fogger. Inthis age of environmen-
tal awareness, this method is some-
times questioned. In order for this to
work, you must apply the insecticide
to the carpeting, floors and furniture,

pmduct on the carpeting and in the

you have to do is sprinkle the

wells of the furniture, then broom
it in. [t took me about an hour to do my
180-8q. -ft. home.

A B-pound bucket and 14-ounce
shaker can of Earth Care Carpet
Treatment will treat 2000 sq. ft. of
earpet and furniture. The cost is

lus $6 shipping, and may be
ordereé) from Earth Care, Box 282,

Palm Harbor, FL 34682, ™

Jeff Williams s the hosi of “The POPULAR ME-
CHANICS House Doctor,” a safellite broodecst
radio falk phow about home improvement. Anyone
interested in submitting problem-solving prod-
ucts for review in future issues of this column
should send information to Jeff Williams, 4275
Jdth 8t 8., No. 340, 5¢, Peteraburg, FL 33711.
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WHAT ELSE WOULD YOU CALL
A PERSONAL BUSINESS MAGAZINE

FROM THE WRITERS OF
THE WALL STREET JOURNAL?

S0 vou want to know what's in a name? What's more, there are also stories that look
Well, in the case of SmartMoney, everything. at big business and how it affects you. Like
You see, SmartMoney is a magazine with 500 ten things your lawyer will never tell you
Wall Street Journal writers from around the world And the Underachicvers Club, a review of the
analyzing, expasing and most importantly, giving CEO's who are the biggest busts in the
vou their advice on significant money matters business world  And how that impacts the
That's right, for the first time Journal reporters performance of their company's stock

are writing not anly what they sce, but also 4 7 Ry At $2.50, can you
what they think. Take the new issue afford not to make this
It's gat articles on everything from investment? To order
the inner waorkings of SmartMoney call
Magellan to building | -BO0-444-4204
wealth now, and ten years Or lock for the latest
from now. From how to fire issue at your neighborhood
?UU' '}lulkijrukfr 1] huw ({a] l'".l}' nrw'}i-tl]nd MOk

After all, when the name of the game is

your own bar

All with one goal in mind. To help money, 15 there anybody yvou trust more than

you be as smart as you can about your money. the peaple who write the Journal?

Smart Money

BY SMART PEOPLE. FOR SMART PEOPLE.

Fror wangle coupry aibrs, srned @ cherh or maney snder pavibile o Sesrbisry for 83 911 m Smghe Copy Sabe Dparereom
TROW Amib S, MY MY (0008 s call § 06400 | pluaar baew o condn cond mady - & 51 90 chaigr por cowy
SemariMissay i b irsderrarh ol Srun®hoery @ en versanr ol e e s Company im el The Heeu Copenies




Equipment that makes the skies a little friendlier.

BY GREGORY T. POPE

Total Recall

With PCR digital-recording headphones
[5375 to 5475), you can stone complex
radio trarsmissions and listen again. Or,
plug in the Push-To-Record switch | $295] I
_you have a headset.

Point Well Taken
One day you may have to
hack your way clear of an
alrcraft in a hurry. The M. |
“Escape Tool" |5267)

. attaches to your shoulder
& strap for just such an

| emergency. Each knife is
milied from a single. massive
plece of $40C stainless steel,
ground and polished by
hand. The blade is % In.

—r thick. Davisson/East Inc.,

L (z01)T29-9878.

Crud Cutter

With the Gasoline Analysis Test Separator
jar |$14.75), there's no need to dump those
prefiight fuel sampiles on the ground. Inside
this 12- or | 6-ounce fuel tester, a screen
filters out debris, while a float indicator
signals water or jet-fusl contamination.
Pour the clean fuel right back Into the
plane, Sporty’s, (B00] 543-B633,

Lightning Bug
Stormscopes display the output from
directicnal antennas that pick up the

electrical char
thunderstorms. The WX-900 [ 53995) Is
the cheapest version yet. The liquid-
crystal display shows storms within 25,
50 or 100 miles of the alrcraft so you can
steer clear. And a bullt-in voltage
monitor keeps a weather eye on your

battery. BFGoodrich Fli

(BO0) 544-5759.

Quiet On The Set
What. no cigarette lighter? Where do you
plug in your nolse-cancellation
headphones? The Telex ANR headset

| $949.95) needs no power mod. Its battery
pack provides 10 to 40 hours of operation.
Telex Communications. [612] 884-4051,

Pass The Test
Get a taste of the

with FAA Exam Tutorial software | 529.95).
The program, for IBM-PC compatibles,
throws together simulated exams from
actual test questions, then refers you to a
Jeppeson Sanderson textbook for help
when you give the wrong answer.

written test

Jeppeson Sanderson, |303) 799-9090,




AVIATION

Laser Horizons
The last thing SR-71 Blackbird
pilots want to confront is
spatial disorientation. So why
should you? The Peripheral
Vision Horlzon Display

| $8200] supplements your
attitude qyro with
technology lifted from the

Blackbird. A hellum-nean
laser beam throws an
artificlal horlzon across the
Instrument panel for a
reference. Aero-Vision
Research, (800) 858-6009.

Easy On The Eye
Getting eyeglasses to fit beneath your
headset can be a headache. Lear

Visions | 585 nonprescription, 5165
prescription) eliminate the squeeze by

replacing temple pleces with thin
plastic cables that hook into earpieces.

They also stay on your head. Lear
Vision. [BOO] 451-3935.

Firefighter
Right now, the hottest h
flightwear fabric is flame-retardant Nomex
Alr Force and Navy pllots wear the mil-spec
OWU-36/P Momex flight jacket [$195). But
don't stop there: Full suits, gloves, socks
and even flame-retardant underwear are
avallable in the aramid fiber. Flight Suits
Led., [61%) 440-6976.

Know-All
Comprehensive airport data
usually adds up to an obese wad of paper.
But First Odfficer | 5139.95) puts all the
Iinformation Inte your pocicet. Eastern,
central and western reglons are covered by
4-megabyte plug-in chips | $39.95). Laser
Data Technology, |[B00) 274-0949.

Map In Your La
You may have seen those glitzy moving-
map displays. but balked at dropping a

minimum of 33000. A cheaper way to rig up
your own is through LapMap software

| 5495 to $695) on a laptop, notebook or
palimtop computer. Wire the computer to a
LORAN or GPS unit, and half the screen
becomes a map, with visual information on
the other half of the screen. Peacock

Systems, [800) 533-1012.

GPS To Go

When the question is
“Where?", the answer these
days is likely to come from a
GPS recelver. Garmin's GPS
1000 AVD | $3250) packs In
the programmable features,

==

plus a battery backup. Just
| pop it out of the pane! and
{ Into your pocket. Garmin
| International, (B0O) 800-1020.

Eagle Vision
Then agaln, you'll never hear an F-15E jock gripe
about tucking his HGU-4/F's inside his helmet.
Randolph Aviators | $56) have been standard lssue
for LS. military and NASA flyers for 15 years.

Randolph Engineering, (800] 541-1405.
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Drain Brain
Don't trust your gas
gauge? But why clamber
owver that high wing to see
if your fuel tank is really ¥
full? You can keep both feet
on the ground If you use
Checkeze | 564.95). Just poke
the fuel gauge into the tank
drain and a plezoresistive sensor
measures fluld pressure. Elec- E
tronic circultry then comverts it into =
approximate fuel level, displayed
as a bar graph. Gleaves Tool Corp.,
(516) 271-2914. P
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10 HOTTEST & LATEST MUSIC VIRDEDS EVERY MO
Start with 10 mew videos from the 10 hot arvists featured inthis ad on one greal
VHS video cassette for just $2.98 plus shipping and himdling. Every month, as
u subscriber in Rock Video Monthly, you'll recerve a new video featuring [0
of the boest and latest videos from 10 different cutting edge arists-all for
just $2.98 plus shipping & handling.
SSPECIAL VIDEOQS In addition, up (o 6 times & year, you may also receive
special videos featuring 10 cutting edge artists in your preferred musical inter-
esl af the same low price of 5208 plus shipping and handling. Thes is an exclo-
sive music video deal that lets you sty on music's cuttimg edge - thal s up 1o
B0 hir videos youe can cwin every vear sl sensationul prices.
30,00 INSCOUNT CERTIFICATES ON CD'S & CASSETTES: As sh
aclive subsenber, every tme vou buy ome of the albums of the ten antisis fea-
{tured in the video from your nearby recond store, we will give you discount
certificates worth up o S20.00, A 520,00 value you cun get every month

Ao

1...“
vl 3
Sa s LR

L AZINE: Every month you'll receive, along with your video, our
exclisive migazine offering it CD's, casseties and videos lesturmg all kinds
of music-rock, rap, soul, dance-you name 1. Plus, lots of concert merchandise
like T-shurts, posters, caps and other puraphernalia. Buy only whiat you want,

when VOu Wl

I'HEE )

£ Sk s | Ml \ ¥ We want vou o be 1005 satsGed wath
this cutting edigpe music video program.  This s an estraordinary music video
offer nat matched by snvone. Thal's why we invile you 1o enjoy vour first
fisusie vackeo Tewurimng 10 ol Ul Byomtest nnd Test videos from l|:||." IIJ-\..|.,||:|1||.E'
echge wriists feaiured Tyt i . 0T vow are pol satisfed- for whatever rejson-
stmply, wriie “cancel” on your mvoice and retrn the video, That will end the
mutter, MWo guestions askedl.
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OUTDOORS

| BY JOE SKORUFA, Boating/Outdoors Editor

TROLLING THE DEEP,
JIGGING THE REEF

® We leave Lake Worth Inlet at 6:30
| am and head into the mother of all
warm-water ocean currents, the Gulf
Stream. The spring dawn breaks
clear and bright, painting a blue sky
to go with a blue-water erossing. 1
can't help but feel excited. Our exact
compass heading is 77°, a line that
takes us slightly northeast from Palm
Beach, Florida, to the fishing mecca
of Walker's Cay, in the Bahamas. It's
a 110-mile open-ocean trip and my
first offshore crossing.

I'm riding in the lead boat of a con-
voy of three trailerable Mako fishing
rigs, all equipped with dual V6 out-
boards. One is a 25-ft. walkaround
cuddy. The other two are 26-ft. center
consoles, including my boat, the Mare
VI, which is captained by George
Poveromo.

Typically, boats crossing the
Stream are substantial Bertram and
Hatteras battlewagons, but on a good
day, even boats our size can make it in

harrowing 10-hour orde

progress. This isn't likely to happen
on a day like today, though.

just south of our bow and whipping up

4 or 5 hours. On a bad day, itcanbea =

of hammer- -
ing waves, green water over the bow ©
and intense battling for every inch of =

Conditions, however, are less than
ideal. A 15-knot easterly is blowing

J-tod-footers. Nevertheless, we push
the tach to 3200 rpm and keep the boat
on plane, The ride iz lively, but solid
Mako construction and a deep-V hull
soften the pounding. Deep-cut re-

verse chines throw spray well away
from the eockpit. Considering the
conditions, it's a surprisingly dry and
comfortable ride.

Makos in the stream

After 6 miles, we reach the Gulf
Stream, where the water turns a
deeper shade of blue and the chop
spreads out into long-duration
rollers. This is a welcome develop-
ment, because waves in the Stream
often stack up to twice the size of sur-
rounding water. With the wind favor-
ably out of the south now, we bump
the throttle to 3400 rpm,

After 15 miles, the tallest of the
Palm Beach condos slips beneath the
horizon. From here on, the only sights
Hr'e OUT CONYOY COMpanions,

After 50 miles, and well past the
Stream, we reach a tiny outeropping
called Memory Rock, which is notable
not only because it's located virtually
at the half-way point but because it
marks the end of the deep water. The
Little Bahamas Bank begins here,
and the depth rises from the 2500-ft.
abyss of the Stream to 30 ft. or less.
Confidence and shallow water enable
us to push the throttle to 4000 rpm.

As soon as a couple of trees pop
above the horizon, hot-rod Poveromo

{ Please turn o page [130)
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A CAR LOVER’S DREAM-COME-TRUE!
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DAZZLING COLOR PHOTOGRAPHY!
The most sought atter cars in the world Remarkably detailed photos show cars
— priceless antiques, timeless classics, in original showroom splendor. Cards
legendary race cars plus the spectacular  also feature the year, country of origin,
super cars of today...In ONE prastigious ~ maker, model, plus idenlifying logo —

DETAILED SPECS & HISTORY!
The milestones and breakthroughs that
made each car possible. Performance
chart, production specs, list price plus
fascinaling history and little-known lore

Classic Car Cards

keepsake collection you'll treasura! giving you easy options for filing them! will make you a car expert instantiy!
|
Imagine! An informative and entertaining |
history of sach car...right af your fingertips! [ |
it -~ -l - — -~ FHEE [ Send me 60 Classic Car COLLECTOR CARDS.
\ ‘f X ] YES I'willl pay oniy 99¢ after recaiving my cands.
am L+
: BONUS W ot ARSI DA 080
Order within 10 days = Name
and get 4 full-color Address
classic car decals | el L
ABSOLUTELY FREE! = ity Biate Zp
e b
= I?N.‘"‘.m R R CT 065 0052
AVAILABLE LY BY MAIL!
I coupon is . write: = NO-RISK GUARANTEE
B

33 Houston Drive, P.O. Box 852, Durham, CT 084220652

AT IA% No risk...sand no monay now.
M | understand there is nothing else to buy.



OUTDOORS (Continued from page 128)

nudges the Evinrudes l.w to a hair-
straightening 4500 rpm. When the is-
land is fully in sight, he shatters the
5000-rpm barrier and makes a blister-
ing sprint to the marina. We smoke
the other boats in the convoy and
check the clock at the dock: Crossing
time is just 4 hours, thanks to an im-
pressive second-half kick.

A fish called gr r

After dealing with the formalities of
customs, immigration and a plate of
conch fritters, we hit the reef. Pove-
romo guides us to a steep dropoff just
north of the Cay (pronounced kay in
the Bahamas and key in the States).
We shut down the engines when the
depthfinder reads 180 ft. and pick up
ghort, stand-up Penn rod-and-reel
fishing systems that consist of 100-
weight blanks, B0-weight reels and a
80-pound test mono. Then, we drop
the jigs to the bottom, reel back a cou-
ple of eranks and wait.

Most fishermen wouldn't hit a reef
at this depth, but Poveromo is a big-
fish specialist. We start jigging at 180
ft. and let the boat drift to 220 ft. Then
we pull up and do it over again,

Our leader setups are a clever pack-
age. They consist of 3-way swivels
with 12-ounce sinkers that have a
short leader on one side and double-
strength hooks with a longer leader
on the other. Bait is thawed ballyhoo.

At one point, between catehes of
throw-back-size strawberry grouper,
Poveromo asks me if [ need a hard-
plastic rod belt. [ decline, and mo-
ments later, hook into a biceps-pop-
ping monster that bends the rod right
down to the gunwales. Poveromo
yells for me to hammer the drag and
start reeling, I try, but progress is
slow and painful, so [ yell for the rod
belt.

"Don't forget to talk to me, Joe,"
Poveromo says while clearing the oth-
errods. “What's going on?"

100-acre Walker's Cay Is a 11 0-mile boat ride across the Gulf Stream from Palm Beach, Florida.,

“It feels like a bulldozer.”

“Keep cranking, even if you only
get half a erank. You've got to keep
him out of the rocks."”

Grunt. Deep breath. Several teeth-
clenched exhales.

“Pull up the rod with your left
arm,"” Poveromo says. “And push out
with your hips."”

And suddenly, I discover the key to
stand-up rod fishing: the pelvic
thrust. With my left hand way out on
the long grip and the butt cradled in
the belt, I'm able to generate tremen-
dous leverage by arching my back and
pushing out my hips. It may look un-
dignified, but it works.

“The fish turns out to be a trophy-
size 67-pound black grouper, which |
pull out of 197 ft. of water. Back at the
dock, I give the ugly but good tasting
beast to the restaurant, and provide
the resort with enough fillets for the
remainder of the week.

Gone trolli
In addition to being a reef Asherman
and hot-rod boater, Poveromo is cra-
zy about blue marlin. For our first day
of trolling, we head 30 miles north to
the tip of the Little Bahamas Bank,
where, frankly, we get skunked. Not
even 4 nibble. This isn't unusual. If
blues were easy to catch, they
wouldn't be the greatest trophy in the
sea. However, a small white marlin
would have beennice, or a sailfish ora
I']ﬂlélhjn. or just about anything.
ut you never lose hope, even when
Poveromo pops Johnny Rivers into
the eassette player, which is his way
of saying that the fat lady is singing
the final song. Back at the marina, we
arrive just as resident charter boat
captain Billy Black pulls the Duchess
to the weigh station with a 13-ft. blue.
[t tips the scales at a whopping 640
Euunds. With a little luck, it could
ave been ours,
Poveromo's trolling procedure is as

interesting as his jigging technigue.
He sets the throttles for about 10
knots and trails a 4-rod pattern of
dark-blue and dark-purple artificial
hard-head lures. Nothing unusual
here, except that he sets the drag on
the reels as light as possible. Most
fishermen set a medium drag so that if
a fish inhales the lure, the drag will
generally set the hook.

With a light drag, everything
changes. After noticing movement on
the port-side outrigger during the
second day of trolling, I look down and
notice line slowly stripping off the
reel. The fish has the bait, but doesn't
know it's hooked. I pick up the rod,
walk over to the fighting chair, sit
down, place the butt in the gimballed
holder, and carefully hook the reel to
two elip-on buckles—all of this with
the fish on line.

Now completely ready, 1 hammer
the drag. From here on, the fight re-
sembles most exciting fish battles,
except that I'm in total control from
the start. Remember, we don't know
what's on the line until it jumps. It
turns out to be a respectable 30-
pound, electrie-vellow-and-green dol-
phin. Ifit had been a marlin, though, 1
would have been in a perfect position
to win a 3-hour battle for the trophy of
alifetime. As it is, [ pet a stack of
tasty mahi-mahi steaks to freeze and
bring home for my barbecue grill.

Fishing paradise
No one in our informal tournament
caught a blue or white marlin, but we
caught & mess of other fish, My big
grouper was the whopper, but equally
impressive were a sailfish brought to
boat and a handful of large dolphin. In
addition to trophies, we bagged a
large number of yellowtail, black fin
and Nassau grouper; red, mutton and
mangrove snapper; and a huge 10-
pound bonefish in the flats. Small skip
jack, cerro mackerel, strawberry
grouper and barracuda were caught
and released in great numbers, too.
The trip to Walker's was sponsored
by Mako Boats, which adopted a rela-
tively low-key presence during the in-
formal tournament. But then, Mako
didn't have to tout its well-built prod-
uct. Every feature of Poveromo's 26-
ft. center-console boat, down to the
minutest detail, was impossible to ig-
nore during the 70 hours I gpent on it.
Not only did it shine in both near-
shore and deep-water fishing, but it
put me onto my biggest fish, carried
me through my first Gulf Stream
crossing and took me in style around
the gin-clear, fish-filled waters of cel-
ebrated Walker's Cay. What more
could you ask of a fishing boat?  PM
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ELECTRONICS

CARS THAT NAVIGATE

BY FRANK VIZARD, Electronics Editor

® Finding your way around a
strange town can be nerve-
wracking and frustrating,
especially if you get lost. The
one place that's an exception
is Orlando, Florida. Anyone
can find their way, even to
the most obscure address,
within a 1200-square-mile
area. The trick is to be driv.
ing an Oldsmobile Toronado
rented from Avis and
equipped with an experimen-
tal navigation system called
TravTek.

The TravTek system is
basieally a combi-
nation of dead
reckoning and sat-
ellite tracking
technologies that
guarantees you'll
never get lost.
Anyone can rent
one of the 100 Tor-
onados equipped
with TravTek, and
on a recent trip to
Orlando, that's ex-
actly what PM did.

Experimental
equipment always
has a few bugs, and indeed Lhe Trav-
Tek system in our first Toronado had
its share—an inability to find Disney
World was a dead giveaway of a prob-
lem. Avis quickly supplied a gecond
car and we were ready to go see Mick-
ey Mouse and company.

TravTek is operated using a touch-
sensitive video display screen in-
stalled in the dashboard. What yvou
don't see are two 386 computers. One
is for route information on 10,000
miles of roadway. The second comput-
er stores what amounts to the five
phone directories needed to cover the
Orlando area.

Where do you want to go? You can
tell TravTek your destination by
punching in the address using on-
sereen keys. Or you can seroll through
destinations arranged by categories
such as shops, restaurants, hotels and
parks. There's a CALL button which,
when touched, automatically acti-
vates the cellular phone in the car and
dials ahead, so you can make a reser-
vation at a restaurant, for example.

ENTER DESTIMATION
EERVICES-ATTRACT
HAP OF LOCAL AREA
EMERGENCY
INSTRUCTIONS
CORRECT LOCATION

TravTek uses wheel sersors thed to a

special antenna [left).

You can also call the TravTek center
for help in locating a specific place, or
in an emergency.

Onece you've communicated your
destination, TravTek selects the
quickest route and displays a map on-
sereen showing both your location and
your destination. You can zoom in and
out at will to see more or less detail.

computer. A backup satellite link uses a

The distance in miles and the
amount of time required to
reach your destination is also
displayed on-screen.

Once you're moving, it

uickly becomes apparent
that TravTek is a valuable
driving aid. The ear deter-
mines its position primarily
by using a dead-reckoning
system involving wheel sen-
sors connected to a compass
and the correlation of that in-
formation against the com-
puter’s database.

In the past, dead-reckon-
ing systems have been con-
fused by doing spins in the
parking lot or by entering a
garage on one street and
exiting on another. Trav-
Tek's navigation system is
supplemented by a Global
Positioning System (GPS)
receiver, If there's any con-
fusion, the receiver checks
its position against the signal
from an orbiting satellite.
The antenna for the GPS re-
ceiver looks like an upside-
down paper cup and it's
mounted at the rear of the
car. There's no escaping the
bird in the sky, we found, unless you
duck into a building or tunnel.

The GPS signal is accurate within
100 ft. for civilian use, says Avis. We
found 100 ft. to be a little generous but
you'd have to be blind not to see your
destination once TravTek says vou've
arrived.

That's right, TravTek talks to you.

COMMUNICATIONS
TRAMSCENER

CORMPASS
(HEADLINER] VIDEO

DSPAY  roUCHSCREEN

CDN'ITDU'ER
MAVIGATION
COMPUTER

GFs
RECEIVER

COMPUTER  POAVER SUPFLY

The target price for all this extra TravTek navigation gear is less than 51000,

PR ILLLATRATIN BY ADDLPH E SROTRAAN
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Fortunately, it doesn't chat away
endlessly. It does offer timely advice
on when to turn. It alzo tells you—in
a tone free of recrimination—when
you've missed a turn. A touch of one of
the eight function buttons on the
steering wheel makes TravTek re-
confi anew route. Other steering
wheel functions allow vou to choose
between two maps, have the last audi-
hle message repeated, tune in traffic
reports and other tasks. Traffic con-
gestion appears on-screen as icons
blocking roadways so steps can be
taken to avoid traffic tie-ups. By let-
ting drivers take the initiative, it is
hoped that traffic congestion will be
m&stﬁbuted mare easily.

TravTek is a joint project involving
General Motors, the American Auto-
mobile Association, Avis, federal and
local governmental agencies and a va-
riety of equipment suppliers. The cost
of the project is estimated to be §12
million, and it's due to be completed
next spring. What conclusions will be
drawn remains to be seen. Indeed,
there are some minor inconveniences,
particularly in terms of accessing
some types of data.

Nevertheless, we drove out to Walt
Disney World and The Magie King-
dom, swung over to the town of Kis-
simmee for shopping and lunch, and
then spent the afternoon trying to get
lost, We couldn't—and we tried hard.

More good news: The price tag for
TravTek is targeted at between $800
and $1000. Considering the aid it pro-
vides, the price is very reasonable.

Pocket Libraries

The electronic-book eoncept gets a big
boost this fall from Franklin Electron-
ic Publishers. Roughly the size of a
calculator and weighing just 5 ounces,
the Digital Book System pachs the
data equivalent of 10 Bibles on each of
what's set to be a series of inter-
changeable cartridges,

Listing for $250, the Digital Book
can access two databases simulta-
neously. Each database contains 10
megabytes of memory. Three cart-
ridges—a dictionary/thesaurus, a
word and a video guide—come
packaged with the Digital Book. Ad-
ditional titles will cost between $29
and $99, with as many as 50 titles be-
ing available by the end of next year.

Meanwhile, Sony, the originator of
the electronic-book concept, is intro-
ducing a smaller, lighter version of its
Data Diseman. The DD-8 weighs just
17.5 ounces and the LCD screen size
has been increased to 4 in. for easier
reading. Each data disc holds up to
200 megabytes of memory.

List price is between $380 and $450

{ Please turn bo poage 184}
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YOU'LL BE OLDER AND WISER when you
see this batch of Tennessee Whiskey again.

It’s headed for aging houses in Jack Daniel'’s
Hollow, where these men will roll the barrels
of young whiskey (fresh from our
charcoal mellowing process) into place.
There, the barrels’ charred oak wood,
and the change of the seasons, will do
all the work. Years will pass before
you see this whiskey again. But
when you do, it'll be an old and
familiar friend.

SMOOTH SIPPIN’
TENNESSEE WHISKEY

Tennesses Whishey = 40-43% alcohol by volume (B0-B6 proaf) = Desbilled snd Battled by
lack Danisd Distillery, Lem Motlow, Prepisetor, Rosle 1, Lynchburg (Pop 361), Teanessee 37352

Placed in the Natiomal Registerof Historie Places bythe [nitad Stodes Goversomnt,



IF YOU RENT MOVIES
AMMING YOU TOO!

Rented video tapes usnally contain a
jamming mechanism called Macrovision.
This mechanisim is designed 1o prevent
you from copying tapes. However, it also
often results in a blurry or streaked picture
when viewing a tape,

Clearlmage defeats the jamming,

leaving you a crystal clear picture.
Clearlmage is digital, state-of-the-an
100 guaranteed and effective.

Comes with & 3 year warranty.

For Super-VHS users try our Video Stealth

7

THEY'RE

Clearlmage $55.95 + §5 811

Video Stealth $99.00 + 55 871

CABLE TV BOXES Gereral —
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’@!ﬂ.n,ﬂ.
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Jerrold
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Starcom

FREE
CATALOG

| Scientific Atlanta
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o
Low Prices.

Tih year in business.
Thank You.

S Moa, ORDER TOLL FREE

3 peoceeeerromes”  1-800-624-1150

Ok O Omaba. NE ST T (402) 554-0417

SAVE $$%, ENJOY FAMILY FUN
with VACUUM HAIRCUTTER

Never need a barber again. Do=s all slyles,
all lengths. Tapers, layers, feaathers, coliacls
clippings. Graal hairoutls sasy, You get all
you need lor hairculs, use with any vacuum
Thousands in use from Egypt to Japan
MADE IN USA
Raobocul, the original since 1285

® Easy-lo-sel dial gives you any langth,
net V2 iheh ateps and fo looas parls

& Any langth trom akin=lighl 1o waist-lang

& Graal lor straight, curly, svan afro=hair

& Excallan fof pals

& Lighter, only 11 oz versus 21 oz

As seenon TV, now for less.
Full money back guarantee,
Mail today $148 589 plus §5 s&h to:
Robocut Co. 3608 Jaguar, Ft. Callins, CO 80525, USA

call now 1-800-825-0139, visamc/psc/cop
fax: 303-226-4558

As seen on TV, now improved:

ELECTRONICS (Continued from poge 183)

depending on which software is bun-
dled with the player. You also can
now buy an optional printer for a pa-
per readout of the information con-
tained on a dise,

Learn Guitar Faster
Learning how to play the guitar ean
be a time-consuming and frustrating
experience. Traditional teaching
methods require you to match finger-
ing positions with those in instrue-
tional books. This approach is like
learning to type without the benefit of
letters on the keys.

Now a company called Optek Music
Systems Inc., located in San Jose,
California, is puttmﬁ fingering guai-
tions where they belong. The Fre
light acoustic ($399) and electric
($799) guitars have 132 microproces-
sor-controlled LEDs embedded in the
neck of the guitar. The LEDs light up
to display the fingering positions for
more than 2500 chord, scale and note
selections. You select the desired pat-
tern using three onboard switches.
The idea is to reduce the amount of
time it takes to learn to play the in-
strument. For more information and
details, call (800) 833-8306.

Mount Anything

Sometimes you want to mount a loud-
speaker or television up on a wall or
suspend it from a ceiling to save

el
W

Learning gultar ks easier with a Fretiight
model. LEDs on the neck light up so you
know wihere to put your fingers.

i34
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Pl LLLETRATICRM BY BN CARRCR

OmniMount brackets let you mount
speakers or TVs angled In any direction.
space. However, finding strong, vi-
bration-free brackets hasn't always
been as easy as it might seem.

For loudspeakers, the OmniMount
bracket is fast becoming an industry
standard. This bracket uses a poly-
mer ball bonded to a thick-walled
steel tube as one element. The second
element i a clamp/flange that wra
around the ball, thus allowing the
speakers to be rotated in any direc-
tion. Due to the OmniMount’s small
size, the speakers appear to be hang-
ing in midair. The overall look is very
clean. In fact, many speakers are now
built so that OmniMounts can be sim-
ply serewed into them.

OmniMounts are available in many
configurations, corresponding toa va-
riety of size and weight requirements.
Prices range from $50 to $200. Infor-
mation on OmniMounts e¢an be re-
ceived by calling (818) T66-9000,

OmniMounts also can be used to
mount televisions, cameras and other
electronie components.

Also offering TV mounting brack-
ets is Lucasey Manufacturing Co.
This company previcusly supplied
brackets to hospitals, hotels and other
institutions. Its Sightline brackets al-
low T'Vs to swivel 180° and tilt up and
down. TVs up to 24 in. in size can be
accommodated. For more informa-
tion and details, call (800) LUCA-
SEY.

Video Dialtone

You can expect the TV of the future to
be equipped with a telephone jack.
The Federal Communications Com-
mission is letting the phone compa-
nies into the video business.

It'll be some years before “Ma Bell”
is a serious rival to cable, though. Ex-
isting copper wires need to be re-
placed with a fiberoptic network in or-
der for the video dialtone concept to
work. Once installed, however, you'd
be able to transmit your cameorder
footage, for example, to a friend by
phone. 22

LOCKDOWN SECURITIES, INC.
Manufacturer of Compact Metal Working Tools.
45376 Pinos Allos Rd., Sliver Clly, NM EEDE2
505 - 388-5067 (FAX 505 - 388-3000)
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Revolutionary - EASY TO USE!

TRIMMER/MOWER/ !
BRUSHCUTTER
ON WHEELS!

The DR®* TRIMMER/MOWER

for ALL

rolls "light as a featiher"on A mowingand
two BIG WHEELS! ““T'ﬂ"l ng
TRIMS far easier, better, properties, vaca-
more precisely than hand-held ‘t'_“ﬂ 'Iilm elc....
trimmers; MOWS everything m’ﬂ‘;m“g‘;‘n’::;”“}
from whole lawns (even riding mowers on
wet!) to tough, waist-high larger parcels.
growth with case! clearing and
rough-area
CUTS BRUSH and mainienance
saplings up to 5" thick everywhere
with optional ——__¢ +Easy for anyone 1o use!

blade shown below.

[ s ™

Tou Free 1(800)24I-2300

Please mail coupon below for FREE
DETAILS about the Revolutionary
DR® TRIMMER/MOWER!
""""" froe details of the Revolutionary |
% |DR® TRIMMER/M including prices and specifications |
% 1of Manual, Electric-Starting and Professional Models, and
| "OfT-Season” Savings now in effect. There's no ohligation.
I Name
| Address

I have never used a brushcuther mysalf as
easy and efficient as this combination. And :C‘.“

St Zip
belleve me, being in the business, Ive ied | . GOUNTRY HOME PRODUCTSS, Dept. 37210

- Jack Waidsn, Prasident, Saw-Tech Industries :_Bm 89, Ferry Road, Charlotte VT (5445
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MOTORSPORTS

HANGIN"’

BY TONY SWAN, Automaotive Editor

@ Chasin' the setup. You've probably
heard racing crew chiefs use this ex-
pression to explain why their carisn’t
leading. And it tends to leave most of
us scratehing our heads, After all, for
a well-maintained street car, the right
setup just means proper allgnment
proper tire balance and proper tire
inflation.

And even in Showroom Stock rac-
ing, rennial pastime for us here at
PM, tE‘IEEI'E are almost no chassis ad-
justments to be made.

So what's to chase? In a purpose-
built race car—cars like the Camaros,
Mustangs and Dodges chasing the
1992 Sports Car Club of America Tide
Trans-Am Tour title—there's almost
too much. And the bewildering ma-
trix of spring rates, antiroll bar set-
tings and shock valving that works at
one track will very likely be all wrong
for the next.

For teams with previous Trans-Am
experience, this summer-long series
of mechanical orchestrations is en-
hanced by careful notes from the last
time out.

For series neweomers, like the Ar-
cher Brothers' Shellzone POPULAR
MecHANICS Dodge Daytona, there's
a much higher element of puesswork.
And when you stir in random vari-
ables like crashes, it gets to be a very
tough proposition.

Mosport blues

Crashes played a big part at Mosport
Park-—stoﬂ No. 4 on the Tour. Al-
though both Tommy and Bobby Ar-
cher have driven countless laps on

this challenging Canadian eircuit,
nothing can really prepare a driver for
that wonderful moment when the car
in front spins without warning in a
tight corner.

Mosport has a corner that's particu-
larly well suited to this kind of nasty
surprise. And sure enough, it pre-
gented Tommy Archer with an abrupt
roadblock that resulted in bent sheet-
metal and a struggle to salvage sixth
place. Defending series champ Secott
Sharp, meanwhile, scored his first
win of the season.

Loose talk

Though they filled the third row of the
grid two weeks later on the streets of
Des Moines, lowa, the Archers found
themselves chasing the SEtuﬁl once
again, Even though new shock tech-
nology from Bilstein promises to trim
seconds from their lap times as the
season progresses, the Archers at-

tacked Des Moines with a pair of tail-
hapfl v Daytonas.
ajor loose,” said Bobhy.

Even so, the Archers were able to
contend with all the front-runners,
save for Sharp, whose Camaro was
hooked up and long gone. Tommy ran
as high as second, battling with Jack
Baldwin's Camaro, a duoel that even-
tually led to a spin and a seventh-place
finish. Bobby drove a savvy race and
came home third,

Though these were disappointing
results after their outstanding effort
in Detroit, the Daytona duo is still
very much in the hunt, with Tommy
trailing Sharp in the championship
standings by a single point going into
the Lime Rock, Connecticut, round.

1992 TRANS-AM CALENDAR
Sept. 12 Lexington, OH
Sept. 2T Juarez, Mexico
Oct.4 Sears Point, CA
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Tommy Archer [inset, top, and Na. 3, above) ranked 2nd In Trans-Am season standings after 5

o 1 3“@' 'Iﬂli

rounds. Bobby [No. 32, top| matched his season's best finksh with 3rd place at Des Moines.
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KENWOOD/
POPULAR MECHANICS
Trans-Am Classic
October 2-4
Sears Point International Raceway

Sonoma, California
For ticket info, call: (800) 870-7223

e JoinTh

rand Finale
If you've been following the adven-
tures of the Archer Brothers all sea-
gon, you already know that October
marks the elimax of the 1992 Trans-
Am Tour. The season’s final show-
down will be October 2-4 at Sears
Point International Raceway, near
Sonoma, California, and judging by
results to date, we'll bet the champi-
onship will still be up for grabs.

What you don't know, however, is
that we're extending our support of
thizs outstanding racing series to in-
clude cosponsorship of the final event
with our friends from Kenwood—the
Kenwood/POoPULAR MECHANICS
Trans-Am Classic.

To understate our expectations a
hit, this promises to be an exceptional
show. Besides the action and thunder
of the Trans-Am cars—including the
white-knuckle heroics of the Ken-
wood Fast Five qualifying shootout—
there will also be some sterling sup-
porting events,

SCCA World Challenge
Tops in this category will be the final
race of the 1992 SCCA World Chal-
lenge, a series featuring a broad
range of production sports and sporty
cars competing in four separate class-
es, This means a race within a race
within a race, which in turn means
lenty of action as the front-ronning
%urveltea compete for track space
with tiny Mazda Miatas and an even
tinier Suzuki Swift GT.

Incidentally, you'll see the Archer
Brothers' colors in this race, too,
Mitch Wright's Archer Brothers
Dodge Daytona is among the top con-
tenders in the World Challenge B
class, while the team's two Eagle Tal-
ons—driven by Neil Hannemann and
Bill Saunders—have been dominating
Class D competition, taking the top

NORTHWEST
TEREITORY
e

Take the high road, for a low price.

Our famous Northwest Terrilory Black Lightweight Hikers have suede leather
and nylon uppers. Durable flex lug-siyle sole. Padded tongee and collar for
extra comfort and support, Only $29.99. And available only at Kmart.
The quality you need, the price you want,

M

two spots in each of the first four
races.

Zoom with a view

It’s hard to think of a better venue for
the season wrapup. Besides being one
of the most challenging tracks on the
Trans-Am Tour, the 2.53-mile Sears
Point circuit is just about the best
spectator layout in the country. Set
on a sunny Sonoma County hillside
about 50 miles northeast of San Fran-
cisen, Sears Point offers a rare variety
of readily accessible vantage points,
many of them within just a few yards
of the track.

Besides its Trans-Am show, a
Sears Point tradition dating to 1969,
the track also features National Hot
Rod Association national drag racing
and NASCAR Winston Cup events
each summer. And even though the
Winston Cup cars command more na-
tional attention, it's interesting to
note that the Trans-Am drivers regu-
larly post quicker lap times at Sears
Point than the good old boys.

Sears Point 15 on California Route
121, near California 37, 10 miles south
of Sonoma. For ticket and other infor-
mation, call (800) 870-T223. See you
there, ™
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LIFE FLIGHT [ ontinued from page 58)

decked out with almost every piece of
medical equipment found in a modern
hospital emergency room. In addition
to the ventilator and suction equip-
ment, there is a Life Pak 10 heart
monitor/defibrillator, a Propak blood
pressure monitor, a Doppler electron-
ic stethoscope (for listening to the
heart in the helicopter’s noisy envi-
ronment), a pulse oximeter (for meas-
uring the pulse rate and oxygen satu-
ration of the blood), an electric
warmer for intravenous fluids and
outlets for suction, air and pure oxy-
gen—supplied not from bulII(J}r. heavy

gas cylinders, but from a §10,000 lig-
uid oxygen system housed in a com-
partment to the rear of the cabin. The
roof is studded with high-intensity
dome lights, radio heads and intrave-
nous fluid bag hangers. Positioned
along the walfs are several 115-volt
electrical sockets, a fire extinguisher,
a space heater and a “sharps"” contain-
er for infectious waste. Radio head-
sets are provided not just for medical
ﬁemnnel, but also for the patient. To

elp soothe especially anxious pa-
tients, there is even an Alpine stereo
cassette radio. A set of nylon ruck-

Right in Your Ow
A Conservative
Therapy,
Comprehensively Applied
The Back Machine combines the
most effective ways to attain relief
from back and neck pain into one
to use, safe unit designed to
help you return to a more normal,
pain free life. And it feels good, even
if you hurt.
How The Back Machine Works:

® Mussa

spasm, tension and stress.

o Strelching — Muscles are passivel

stretched, increasing flexibility and reduc-

ing pain.

* Traction — Mild traction restores spine
lEl'Igth and pliability, relieving disc pressure.
» Mobilization = Restoration of movement
occurs and promotes alignment of the spine.

Five Years of Clinical Use

Tested for over five years by
doctors, physical therapists, and

2
chiropractors, The .Bdckphmﬁlfm has been

proven safe, effective, and
comfortable.

60-Diay Home Trial

We're so confident you'll
experience relief from
back and neck -
pain thatwe
offer The Back

Machine with an
unconditional 6(-
day money back

guarantee.
Call or Write Toda
FREE BROCHU
AND VIDEO

1-800-433-5599

For

_ = Soft rollers massage muscles,
increasing circulation, reducing muscle

I e LB

B o |
i DYES!ImtlnrrJimmyhlr_kpﬂn E
i Please send me a FREE brochure and Video. i
i Name OvHs DOIBETA
i Address
| City
 State Zip
i Evening Phone( __)

Back Technologies

2525 West Casing d

Everett, WA, G204
1-800-433-5599
© 1992 Back Technologies, Inc. Dept. 585
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sacks strapped to the gurney contain
scalpels, breathing tubes and other
small items, plus more than 40 differ-
ent medieations—perhaps 30 more
than carried by a typical ambulance.

“Just about the only thing we don't
carry onboard is an X-ray machine,”
says Dr. Carter. “But if someone has
a broken ankle, who cares? Most of
the time we’re dealing with far worse
injuries."”

The demands of Life Flight work
algo require some modifications you
might not expect. For example, the
cabin floor is specially designed, not
only to keep the medical crews from
slipping while they're treating pa-
tients, but also to facilitate cleaning
up afterward. Made of a fiberglass
honeycomb material, it represents
the second of three floor designs used
on Life Flight helicopters, floor
has to be able to take mud, dirt and all
sorts of bodily fluids,” says Dr. Car-
ter, a member of the team that helped
design the original Life Flight medi-
cal interior for the 3-76 in 1986. “It has
to be incredibly durable.” Ed Haslow,
Life Flight chief mechanic, agrees.
“We used to think we had a problem
with corrosion down in the Gulf, but
it's nothing compared with the prob-
lem here. Blood is very corrosive.”

To counter the ever present threat
of AIDS and other blood-borne dis-
eases, Haslow and the other mechan-
ics often don gloves to do their work.
All Life Flight mechanies, as well as
the other crew members, have been
vacrinated against hepatitis.

Clinging to life

Elem n':igutes after boarding the he-
licopter, our tiny patient still clinging
to life, we touch down at the second
hospital. Again an ambulance is there
to rush us to the emergency room. In-
side, as he and Nurse ey hand off
their patient to the waiting trauma
team, Dr. Sawyer gives a rapid-fire
medical report of the girl's condition.
The trauma team orders an immedi-
ate CT scan and sets frantically to
waork.

At 6:20 pm, Dr. Sawyer, Nurse Ra-
dey and I are back in the copter and
headed for home. For the first time all
day the sun is shining brightly, yet
the mood inside the helicopter is
glum,

The little girl, I later learn, will die.
Early CT scans revealed that she had
hopelessly eatastrophic brain damage
from the moment she was injured.
Nothing could have saved her. Still,
this erew of toughened veterans takes
it hard, powerless to wipe the I:rnfc
images from their minds until the
clock begins to tick away the next pa-
tient'sinexorable golden hour.  PM
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PM HOTLINES

COMMUNICATE
WITH US

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

LETTERS

Your written letters ane  always
welcome. IT we think your letter would
be interesting to other readers, we
might even print it in our Leters
column [unless you request that it not
be printed). Our editors are listed by
department on the masthead prnted
in the front of the magazine next o
Editor's Notes. Our address is 224 W
57th Street, New York, NY 10019,

FAX MACHINE

You can fax written mail to us if you
have access to a fax machine. Our fax
number is [212) 586-5562, and is avail-
able 24 hours a day.

ELECTRONIC MAIL

You can call the PM computer any
day bepween & pm and B am (only)
Eastern time, The number is {212) 582-
8369. Once you're an line, you can
leave messages for specific editors, or
direct inguiries and comments (o a
specific depariment. The department
bulletin board also allows you 1o share
your thaughts with other readers who
call in,

New users get an identification
number and password that allow you
o access the system. Simply set your
communications software o 8 bits, no
parity and one stop bit (8-MN-1), and set
the baud at 300 or 1200. Please re-
member that we are not a profession-
ally staffed, fully operational bulletn
board. We're simply trying to make it
easier for you to communicate with us.
5o please bear with us if it takes awhile
10 ANSWET YOUT Mmessage.

READER SERVICE BUREAU

Our Reader Senvice Bureau is opera-
tional five days a week during regular
business hours. The phone number s
(212] &49-3127. Please call our Reader
Service Bureaw, mor our editors, for in-
formation on back issues. reprints of
articles, subscnption inquiries and so
or. It will save us all time.,

HOTLINE PHONE NUMEERS

Unfortunately, our Hotline Phone
Service is temporarily discontinued.
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Coinage history was made . . .

When the U.S. Mint
produced 7 different
Cents in 1982!

In 1982, for the first time in history, the USS.
Mint produced 7 different Lincoln Cents — due
to Large and Small Date varieties, production at
2 different Mints, and a change in metal from cop-

r to zine. These 7 Lincolns are very difficult to
?dmﬂmmhleuuymuawn

For a limited time, you can get all 7 different
1982 US. Cents, ina holder, for ONLY $2
FROM LITTLETON! Th i",qmﬁlll.uuuduc-
mrynﬁet.limitﬂmlnetcm You'll also
receive our fully illustrated catalog (mailed
sepnntaly},&h other offers on approval. Full 45

day money- guarantee of satisfaction.

Hurry for this special low pricel
Littleton Coin Company
Dept. LSM-362, Htﬂatmﬂﬂ&lﬂl
Serving collectors nationwide since 1545 ©uar
. r 5y r i ' 1 F 7 3 & 1 1 |
Send name, address and $2 per set to:
| Littleton Coin Company, Dept. L5M-362, Littleton, NH 03561

I_h-mny[llmdtﬂl S iotal enclosed

GLASS BEAD CABINET

Removes rust, leaves a satin smooth finish.

Work area: 34"w x 28"d 28°h Made in
TIP Glass Boad Cabinels-designed espe- USAby TIP
clally for removing rust, painl and scale. Ovarall

Wiorks like this: air hose from your compres-  Height 847
sof enters front of cab and connects to Foot ~ Shipwt
Padal Operated Power Gun. Each tima foot 272 Lbs. =
padal is pressed, powerdul blasi removes ;!
rusi, painl and scale from hard to reach pit-
ted areas and crevices with no damage lo
metal. (Metal is often ready for paint without
further prep.) Recycles sbrasive aulomati-
cally on a conlinual basis, Perfect for
cleaning car paris, wheels, carburelors, and
countless items. Includes cabinel power gun
wilh 3 nozzles, 28" cab. gloves, 25 Lbe. abra-
sive, recycling system. 20 ga. steel with 11
gauge side door. Complale unil with vacuum.
7-15¢fm @ B0psi req. 3-5 HP comprassar,

Model 950 FREE Frelght U.S. $799

48 Sisles, direct pls. until 1-1-93.

FIRST TIME BUYERS KIT: 11" sifter
screen for strainmg abrasive, e long weoanng
caramic nozzles, 2 air jols, 2 air jot gaskets,
innar lens protector & extra pair gloves. Reg, 95{;':“"“
%58, Special with 950 purchase. 33350 799
#2950-09 First Time Kit ........... Largor Cabinets Avallable
Trust TIP for Quick Ship and Fast, Friendly Service. Over 20 years manufacturing Sandblast Equipment.
CALL TODAY & WE'LL SHIP TODAY! (Crder must be placed bafors 2pm EST.) FAX (216) 533-2878

r-------------------------
ORDER-Mall or cull toil fres: 1m321-9250 OVisa  OMastercard O Check/Money Ordaer
IShrph Mame .. SRR = o i A .Exp .. I

|Mdmu DH“-MFHEEHPQ-TIFWIBH |
City - (1850 Cabinet (Ppd. US 48 Direct Pts)... $799.00
0. (02295009 First Time Kit {rog. $55).........$33.50 |

FREE shipping-U.S. 48 States. Otherscall, 30 Day Money Back Shop Trial. Order manufaciurer direct;

TIP SANDBLAST EQUIPMENT, DEPT. PM, 7075 RT. 446, P.C, BOX 449, CANFIELD, OH 44406
T T LT T YT e



SCIENCE

SILICON SCIENCE
TEACHERS

BY ABE DANE, Science/Technology Editor

@ Tie Ll Mhpecis Bieur Bum Oefme Messure Canlrol l,ﬂ

& e Bl phgecis Meew Bun Beline Seassre Conirsl i 4,

mighurigile

1
]

S e Il a1en i p Sipi i
| Pun

met of an over-ripe apple set L.
Sir Isaac Newton on the path

toward a few brilliantly simple |
laws that explain the motion of ,;‘
everything around us. Re- =

cently, an Apple of an entirely |-
different kind reacquainted |
me with this 17th-century
masterstroke.

The Apple was a Macintosh
computer, and it was running
a program that simulates motion ex-
actly as Newton described it. It's one
of those rare instances where a simu-
lation is actually better than the real
thing. By stripping away irrelevant
and immeasurable factors that clutter
up reality, the program makes plain
the laws that it once took one of histo-
ry's greatest minds to understand.

The result is a powerful engine of
discovery for students, and for any-
one else seeking a quicker, surer
grasp of classical mechanies,

The program, titled Interactive
Physics 11, 1s part of a new generation
of software that is finally beginning to
realize the long-heralded potential of
computers in education. Unlike earli-
er programs, which often reduced
computers to exﬁensive page-
turners, Interactive Physics takes full
advantage of the computer's graphi-
cal and number-crunching abilities.

What the program does is turn the
Macintosh into a lavishly equipped
first-vear physies lab. You are given
the tools to carry out just about any
basic physies experiment and the in-
struments needed to monitor the re-

® Legend hasit that theplum- [ e

gults. Simple or elaborate systems
can be set up using ropes, pulleys,
springs, actuators, dampers, motors
and objects of various shapes and
masses, Atmospherie and gravita-
tional conditions can be set to match
those on Earth, another planet, outer
space or some completely imaginary
location. Spring rates, friction coeffi-
cients and actuator forces can be tai-
lored, and measuring devices selected
for the desired parameters. Then you
click the mouse on “Run” and the
whole system goes into action—just
as it would in real life, except that
moving objects sprout colored vee-
tors, digital meters tick off numbers
and graphs squiggle along, giving you
a continuous, quantitative readout of
what's pictured on the screen.
Although few would suggest that
computers are now ready to replace
the hands-on experience students get
in a real lab, the program has been
warmly received by edueators. Pren-
tice Hall, publisher of a best-selling
college physics text, adopted the pro-
gram to create computer-animated
versions of many of the problems and

In these sample screens, the
movements of a motorgycle's rear
shock absorber are graphed over
time [above left), the orbital
mechanics of a solar system are
demonstrated [above right | and
the contents of a dumptruck
bounce and tumbile realistically
[left ). Slider-controls can be added
to the screens to control a wide
range of parameters as the
simulations play out.

examples in two of its books.

Tim Bozik, editor in chief, science
and mathematics, in the company's
college division, told me that he sees
the program as a good complement to
the texts, because they get past the
limitations of the printed page. “What
students are learning is how and why
things move, and trying to develop
some intuition. A book is a static be-
ing. It shows some pieces of art and
the formulas. [t doesn't show how you
get from one place to another, And
vou can't play ‘what if’ games with
textbooks," he says. The company ex-
pects to begin selling disks containing
the simulations and a simplified ver-
sion of the Interactive Physics soft-
ware this fall for around $20.

The full Interactive Physies II pro-
gram, developed by Knowledge Rev-
olution of San Francisco, California,
lists for $399. That's pretty steep for
anindividual who just wants to satisfy
his curiosity about physics, or give
the kids a little edge in school. But it'll
make sense for a lot of academic insti-
tutions—a hopeful sign in these times
ufedumtiunar:mdiucrity. ™
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AUDIO

@ Lift the hood of
Mazda's third-generation RX-7 and
you'll wonder where those 255 horses
are hiding, The 85-cu.-in, rotary en-
gine isn't only tiny, it's quiet too, de-
spite twin turbos. Raise the hatch of
this 331,000 2-sester and you'll also
wonder where the sound system’'s
rear loudspeakers are,

You won't find pistons here either,
not pistons in the form of the large
speakers that you'd expect to deliver
the kind of deep bass heard in the
Mazda's passenger compartment.
That's because the RX-T's stereo sys-
tem i= as unconventional as its power-
plant.

The RX-T's sound system incorpo-
rates an “Acoustic Wave" technology
developed by loudspeaker maker
Bose, and represents the first usze of
this system in a car. Instead of trunk-
mounting large speaker cones to cre-
dte bass waves, the Acoustic Wave
conceals two small (6.5-in. ) woofers in
atube 110 in. long, folded and fitted to
the interior contours of the RX-7's
cargo bay. Much like an organ pipe,
the tube is an efficient way to pener-
ate a large volume of sound. But,
whereas an organ pipe is a One-Note-
Johnny, the Bose waveguide tube is
mathematically designed to deliver a
range of sounds.

The sounds it delivers are quite
good, in conjunction with the other
elements of the system. These include
front-door modules that combine a
4.5-in, full-range speaker with an am-
plifier and the equalization eireuitry
that is custnmizw‘] for the RX-T's inte-
rior, There's also an amplified, 2.5-in.

RIDE THE WAVE

BY STEPHEN A. BOOTH, Contributing Editor

speaker mount-
ed up front above
the dash. This provides
what's called center-fill, to
prevent listeners on either side
from getting an unbalanced stereo im-
age owing to nearness to their respec-
tive door speaker.

Because it bounces sound off the
windshield, this center-fill speaker
also provides consistent frontal imag-
ing for the Bose system. Sound never
seems to emanate from the rear, al-
though that is where the outlets of
the waveguide tube are located. The
waveguide's two self-amplified
speakers handle only the lowest bass
frequencies, which the human ear
can't localize.

Bose has supplied audio systems for
4 variety of car brands, including
Acura, Audi, GM, Honda, Infiniti,
Mercedes-Benz and Nissan. To the
ears of PM's “test drivers,” the sys-
tem packaged as standard in the Maz-
da RX-7 iz Bose's best to date—and
compares well to aftermarket-in-
stalled component systems.

Although we used compact discs,
cassettes and AM/FM tuner to shake

down the Clarion-supplied front
end, CDs were our reference for
eviluating the Bose speaker/
amplifier system. The sound
i was superb throughout. Stereo
imaging—that imaginary sound-
stage—was alwayvs well balaneed
and always in front of the listener,
We did prefer a slight shift of the bal-
ance knob to the driver's side when
the passenger’s seatl wus unoccupled,
but the preset Bose equalization de-
livered perfect left/right balance
when a passenger was present.

Digtortion was nonexistent. Bose
builds compression into its speakers,
to prevent sound breakup at high vol-
umes. Even our usual speaker-killer
CD, an attack of the giant Japanese
bass drum ealled “0-Daiko,” failed to
induce breakup.

As for the Clarion-supplied CD/ra
dio/cassette player, performance and
features are no less Chean what you'd
expect from a high-end plece of elec-
tronics. The CD plaver won't skip on
bumps, and FM was exceptionally
prood thanks to the dual-antenna di-
versity tuning system. Overall, the
sound system in the HX-7 is one you'd
be happy to have in your home. In this
case, it's 4 mobile home.

Speakers wrap around the trunk interior (top] of the Mazda RX-7.
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BY RON SCIBILIA

® [t's a fine fall day in

uter, the HAL 9000
lus, has left a message
for you. You click on your
video display mailbox and
the image of a smartly tai-
lored woman appears on- 2

Lmmd Smouriti
Fritrwai Charts

Ty
Shart Colors/Stules

2001 and your family com- [he" Feisciion =~ 81t

T arsparanl Chact  &10 =T

sCreen. &b

“Your financial planis ==- -
ready, Dave. I've exam-
ined your finaneial situa-
tion in light of current

market data and trends,
and I'm recommending
that you shift 25% of your
liquid assets from short-
term corporate bonds to
the Midas International
Growth Fund, I also sug-
gest you put another 5% of
your assets into Japanese

taneously for easy
Investment strategy easlly comprehensible.

The MetaStock financial program |above | displays a variety of charts simul-
comparison. WealthBullder's ple charts |below| make an

yen futures to hed%e
against the dollar.’

.«"‘W My first house - Allocations BESSSSSSSie,  regch 5 million, according

ChipSoft's TurboTax
($80), MECA's TaxCut
($90) and others, have be-

come widely popular, out-
aellinE tax-preparation

y & wide margin.

Meanwhile, so-called
uelectronie checkbook”
programs, which can
track cash-flows for home
and small-business users
and generate accountant-
ready reports, are consis-
tently among the best-
selling programs on the
market. The leader in this
arena, Intuit's Quicken
($70), available for DOS,
Windows and Apple’s
Macintosh, reportedly
has 1.5 million registered
users and an actual in-
stalled base that may

i

points to a large, colorful
graph that zooms out from
acorner of the screen, “As
you ¢an see, you need

bour et Portiolio

]‘?‘ to industry sources.
= Quicken has sold so well,
in fact, that software gi-
ant Microsoft recently
came out with its own
Quicken-like product,
Microsaft Money ($70).

bility of reaching your as-
set target by 2011 while
lowering vour overall risk
level. Shall 1 re-deploy
your assets nﬂw?"

While you're thinking it

over, the computer con- '

Savnge  $2,5%
Frban 2T23%
Eik Lw

more growth to reach [wie 57

your goal of early retire- |ses =798 Cash 100%, 99,750
menthﬁn increased ir}u;ru L Lt

national equity portfolio — -

offers you an 88% proba- four Suggested Portolio

Laquities 319, §3 02

Randx 378, §2,145

(Grepn ) (Cmisk ) (timits |

Cash TT®, i3 808

rietals 10N, §FTS

The most interesting
personal finance software
available on the market
right now, however, may
be the financial planning
and analysis category,
represented by such di-
verse programs as ME-
/ CA’'s Managing Your

tinues: “By the way, I've
transferred funds from your money
market account to your bank to pay
vour home mortgage bill for this
month, and I've printed out the profit-
and-loss statement for yvour home
business's fiscal year."

A far-fetched scene? Hardly. 2001
is more than eight years away, but
low-cogt personal computers, armed
with an array of powerful and surpris-
ingly inexpensive software, are dra-
matically redefining the ability of in-
vestors to control their own financial
destiny. While computers aren’t yet
announcing their strategies in melli-
fluous tones, they're already provid-
ing much of that same information to

the computerized investor—and
promise to do much more in the fu-
ture. It may be too early to predict di-
nosaur status for traditional account-
ants, brokers and financial planners,
but there’s little doubt that financial
Emfessmmﬂs in the "90s are going to

e getting a lot more competition
from do-it-yourselfers partnered with
a PC-based planner.

Personal finance software has be-
come one of the fastest-rising catego-
ries in the past few years, and soft-
ware suppliers, eyeing an installed
base of tens of millions of PCs, have
been quick to cash in on the trend.
Tax-preparation programs, such as

Money, Reality Technol-
ogies' WealthBuilder and Smart In-
vestor, and EQUIS International’s
Metastock. More complementary than
competitive, these titles eould form a
computerized investing arsenal.

The venerable Managing Your
Money ($80), now available in version
8.0, could be dubbed the Swiss army
knife of personal financial programs.
If you have a financial question, this
Enr;fmm is likely to address it. A 12-

ule program designed to be a kind
of one-stop money management cen-
ter, it offers extensive record-keep-
ing capabilities and a host of basic
(and not so basic) financial ealcula-
{ Please turn to page 146)
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Experience the sheer exhilaration of carving

fresh powder. Right in your own living room.

Finally, o sKi simulator that brings yvou the
thrill of downhill skiing—the physical
challenge. the exciting terrain, the
sheer intensity

The hot new NordicSport” Downhill [rom
NordicTrack is the only ski simulator that
let= you attack the type of skiing you want.

Multi-positional fool bindings and adjustable
resistance lef yvou choose moguls one day
slalom the next, even if vou've never
skied before. You can also set an
> edge (0 carnve your turm. The ski poles
give you the sense of planting poles
in snow, while they work your
upper hody.
Feel exhilarated as you get a
challenging total-body workout.
You'll strengthen your
cardiovascular system. (rim
vour waist, hips. thighs and
buttocks, and burn calories.

NEW
FOR 93

Call us today for the thrill of
downhill skiing, right in vour
oW home.

30 day in-home trial!

Experience nordic sport
) e

For a free video and brochure, call 1-80[}-445-2231 Ext. 67TJ2

MordicTrack, Depl §TTJ2 141 Jonathan Boulevard North, Chaska,
192 MNordic Trmck, Inc. A CHIL Companiy = AN fighls [
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COMPUTERS ( Continued from page 144 J_]

tions. MYM can do tax, retirement
and insurance planning, work out
budgets and even pay your bills elec-
tronieally using a modem.

The program’s Tax module figures
1040s, and will also eompute self-em-
ployment taxes and W-4s. At year-
end, it can transfer the data you've
stored there to MECA's formidable
TaxCut tax-preparation package, one
of the best on the market. The Ana-
lyze module can do sophisticated rent-
al-property analysis, buy/sell/lease
comparisons and advise you on
whether or not it makes sense to refi-
nance your mortgage. A Net Worth
module pulls all data together to mon-
itor your financial journey, and pro-
vides an asset-allocation model that
suggests how to divvy up your wealth
for the best return.

Reality Technologies' Wealth-
Builder (3170), which comes to mar-
ket under the sponsorship of Money
magazine, takes a different tack.
Rather than be a jack of all trades,
WealthBuilder is essentially a finan-
cial planner in a box. This program’s
focus is on working up a personalized
long-range strategy—much as a
flesh-and-blood planner would—that
will take you to your chosen financial
goals, In addition to providing a so-
phisticated portfolio manager, the
program offers expert—and elabor-
ate—advice on how to allocate your
assets by investment type, complete
with colorful graphs. A “reality time
line" shmw vou in graphical terms
how you're likely to make—or not
make—progress toward that target.
What sets WealthBuilder apart is its
inclusion of an extensive built-in data-
hase of specific investment vehicles
—stocks, bonds and muteal funds—
to help you get to your goal. This
databaze can be updated quarterly
for an annual cost of $120 to $200,

Another Reality program, Smartf
Investor (§100), focuses, more nar-
rowly, on short-term investment
strategy and adds an on-line link that
permits both downloading by modem
of up-to-date investment data from a
wide range of sources and the ability
to do immediate on-line trading
through discount brokers. Smart In-
vestor, which is registered with the
SEC as an investment adviser, will
recommend the best-performing in-
vestment vehicles—specific mutual
funds, for example—suited to an in-
vestor’s profile, not just categories
such as domestic stocks or interna-
tional bonds. A flat fee structure of-
fers unlimited access via local tele-
phone calls—§10 a month for mutual
fund info, $18 for the full universe of
funds, stocks, bonds and options—

{Plewse turn fo page L48)
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ACPOWER"”

A =~ 120 VOLT -

IT°S A = 12 VOLT

HOTEROOK PRINTER

= Powers 5 w up to 6 hours. *

AC POWERPACK * TO GO

CAMCORDER PORTABLE AUDIO

* Powers 6 w up to 5 hours.™ * Powers 4 w up to 8 hours.”

« DC POWERPACK * TOO

CAMCORDER LIGHT CD PLAYER

* Powers 3 w up to 6 hours, ” = Powers 3 wup to 10 hours,”

*“Best thing since sliced bread.”

—Peter Joel Jakubowski 'PE  Huntington Beach, CA

o

M OULAR
WIREINLEL S_YSI[I"
For order call toll free:

1-800-955-5014 fDe?t. PM20/24hr.

30 day money back guarantee.

For technical information contact factory at

1-B00-544-4124 / M-F / 9-4 / CA time
Power Products Marketing™

“ P.WER PACK AC KIT

120 VOLT - AC  PORTABLE ~ RECHARGEABLE B E BN N 23

AC Module—12 'V DC to 120 V AC power inverter.
S0 watt continuous power, modified sine wave,
Crverload, polanty, and short protection.

Weight 1/2 Ib, size 1-3/4" X 3" X 7-1/2".

Power Pack Module—Rechargeable up o | 000 times.
12 volt, 3.0 AH sealed lead acid cell, Recycleable.
Overcharge protection, power always ready.

Weight. 3 Ibs, size 3" X 3" X 7-1/2°

DC Charger—Recharges in vehicle in 1 to 3 hours.
AC Charger— Recharges at home in #1010 hours.

DC Converter— 800 mAmp, regulated cument.
Converts 12 volt DC to 1.5-3-4.5-6-7.5-9 volt DC.

6 plugs, 5.52.5, 5.0/2.1.3.5./14, 3001 0,35, & 25
For running printer, light, or CD at same time as AC.

Optional Solar Charger Kit

Recharges in remode areas in 8 to 10 hours (sunny day).
Trickle charges vehicle battery too {sunny day),
15 volt, 6.8 watt, weight. 4. 5lb., size 127 X 18" X 1/4".

=| AC Power Pack/ AC Kit  #06-3232 $1299q
L]

Valued at $172.10 Your Price

vear factory limited warranty, %9.05 gue

Optional Solar Charger Kit #06-8191 $99 95
Valued at $151.40 Your Price [

17291 My Herrmann Street, Fountam Valley, CA 92708 59.95 sxH*
* 5 & H in contimental USA. Extra cost for others. CA residents add tax 7.75%. Allow 2 to 4 weeks for delivery. 2nd day express available. ©1992 PPM

'JI.LH-I plug in, no other adapter needed.

»»Shoulder Strap and Belt Clip included



WHY
PAY A
HIGH

MONTHLY ¥

FEE?

All JERROLD, OAK, HAMLIN, ZENITH, SCIENTIFIC ATLANTA, PIONEER and all spe-
cialized cable eguipment available for shipmeant within 24 hours, B0 Oay Guarantes
LQUANTITY DISCOUNTS AVAILABLE MC/VISA or GO D 1elephone orders accepted

Send self-addressed stamped envelope (60€ postage) for FREE CATALOG

| P 0. Box 5000 INFORMATION/ORDERS
mIDLUEST SuiteE 311{PM)

| |ELECTRONICS INC. carmentsrsvite. 1-800
—— '_‘-:'I'.”illlnlmﬁﬁ{lﬂu | 648_3930

h__*.-l-——
i
CAWWBEAalr -

Fly The Kitfox. . .

Mow you can have complete weather
information [iterally at vour fingenips with the
Weather Monitor 1. Sophisticated in design
vt easy (0 operate, 'S a8 miraculous as the
wiather itsell

BUILD YOUR OWN AIRPLANE!
2 SEATS

Kitfox is sold as a complete kit. It's
the world's finest aircraft kit. A com-
prehensive builder's manual leads you
step-by-step through construction . .
quickly.

FEATURES INCLUDE:
#insidie & Outsice Temgs
*Winal "|"""'F. & Direction

*Highs & Lidas
wlngdanl Mt
Coriv i

® utsde Humiddly

#|nsiide Humichib 1
sy & D Foint Oiption

; i sTime & Duake i .
Wings fold in two minutes for garage _Hlfmw' ' *Raindall Option
storage. Kitfox is fun flying at its best. awindChitl T 510gY *Optional A
Floats, skis and tundra tires are avail- *Alarms e

able. Uses auto gas. Take off: 75, cruise:

90 mph, land: 27 mph, rollout: 150°
Complete information; $10; video:

$15 (520 USD overseas). MC-VISA-MX

Denney Aerocraft Company

Werrner Moxiron 1l

THE PROFESSIOMAL
Hosme WEATHER STATION

100-M N. Kings Road, Nampa, 1D 83687 Ovdes today:1-B00-678-3669 ¢ PMIG22X
Phane (208) 466-1711 S S VLA o T e S+ 20 oy ik et i
FAX: (208) 466-7194 BAvIS INSTRONENTS 1ass Dusis Mee. Hasmnicy, Ch 84545
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and does away with the need for regu-
lar disk updates. (The next release of
WealthBuilder will also incorporate
on-line downloading and trading ca-
pabilities, according to the company.)

A deeper look

While both Managing Your Money
and WealthBuilder are aimed at the
investor interested in such market
fundamentals as earnings and divi-
dends, so-called technical analysts
and chartists can also find powerful
software to serve their needs.

Investors who are devotees of tech-
nical analysis base their reading of the
market on a security or an index price
and volume market action, rather
than company or industry fundamen-
tals. This type of investor is likely to
be thoroughly hooked on EQUIS In-
ternational's MetaStock. This pro-
gram offers a staggering array of
analysis tools for chart-readers.
MetaStock’s new version 3.0 ($349;
upgrades $99 to $149) offers a new
graphical interface and full mouse-
support. A time-saving new feature
called Smart Charts lets charts re-
member which indicators an investor
selects to follow for any given securi-
ty. There are more than 60 built-in in-
dieators to choose from, not to men-
tion user-created ones.

Perhaps the program’s most com-
pelling new feature, however, is a so-
phisticated trading system tester and
optimizer, much improved from earli-
er versions, which figures out the
most effective—in other words, most
profitable—trading system to use for
a particular security. The program
will, as an example, test a wide range
of moving averages of different peri-
ods and tell you exactly which moving
average period—10 weeks, 30 weeks,
50 weeks—would have generated the
most profitable trading system, cre-
ating detailed reports on how your
stake would have fared.

EQUIS also offers a companion
program, The Downloader ($195),
that can access on-line data from any
of seven different data providers. On-
line data costs can vary widely, but
figure on spending a minimum of $10 a
month to track a typical "basket” of
securities from an in}ﬂrmatinn service
like CompuServe.

While these programs may never
replace across-the-desk meetings
with flesh-and-blood financial plan-
ners, they certainly offer a cost-effec-
tive alternative for the investor who
wants to take charge of his money. At
the very least, they provide both a
“second opinion” about where hard-
earned dollars should go and a finan-
cial education that will keep you in
step with the experts. M
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MAIL ORDER MALL

CALL TOLL FREE 24 HOURS A DAY 1-800-722-9939

'V STEP UP TO A HEALTHIER YOU

Doctors, physical trainers, and mhbletes agree
that stair climbing 15 one of the best forms of
aerobic exercise. You can achieve vour fitness
goals without the severe jarring or pounding
associated with running or jogging. The
ExerClimb improves cardiovascular function,
increases major muscle groups [ dghten and
tone lower hody, thighs, hips, buttocks and
calves. And results can be seen with a twenty
minute workout three times a week. The
hydraulic powered ExerClimb features sturdy
stee] construction, magnum series shocks and
individual tension adjustment o insure a high
intensity, low impact workout.  Compact and
lightweight (28lbsthis incredible machine fits in
virwally any size oom, When opened for use,
it measures 28°H x 27°L x 16°W. Plus, its
unigue fold-away feature makes carrying and
storage a smap. Perfect to take along to your
office, trips, or almast anywhere. Some assem-
bly required, using only screwdriver and pliers.
For all these great features, one would expect 1o
pay much more, but the ExerClimb has a very
trim price g, So now there is no reason not io
“step” into bemer shape,  Ninety day warranty
§119.98(816.091 =A1998

Are you one of the millions of Americans who sulfer from low beck pain? This scientifically
designed seat works to relieve and prevent back pain in 2 ways: first, it suspends the tail bone
(eoceyx) in the air and reduces the pressure on and within the lower spinal
dises; second, the unique wedge shape tips the pelvis formarl 10
help restore the spine’s natural lumbar curve, Constructed
of resilient polyurethane foam, the “Tush Cush®
comes with a removable, machine washable, dark
brown cover. It measures 14"x187 and featunes o
handle for epsy toting, Perfect for home, office, auio,
sponting events, theaters, wheel chairs-or anywher

vour “tush™ needs a “cush’ion! §30.98 (§5.75) =A1967

Vswep SOUNDLY /SOUND SLEEPER
Is noise pollution interfering with your ability 1o
get 2 good night's skeep? 1F so, then the Sound
Sleeper by Audio Logic is the clock radio of your
dreams, [t combines a state of the am AMFM cas-
sette clock mdio with the benefits of natumal sound
conditioning. Sound Sleeper lets you Lill asleep to
the Sounds of ocean surf, rushing waterfalls
and/or minfall with the flip of 3 switch.  After a

relaxing night's sleep, wake up with a buzzer or
Music rn HT1 |hll.‘ r..H.]iI PO Casselte. So 'l".'li'h' I:'Ii.lll-'ﬂ.‘ an
orcinary clock mdio when you can have the cas-
sette clock raclio that not only wakes you up but also Julls you to sleep! $89.98 (36.95) =A 2000

v

Do hours of pro-
longed sitting
leave vou aching
or numb? If so,
then the Pollenex
Back Helief is just
what the docior
ordered]. Its unique design and inflatible lum-
bar cushion cradles yvour back in comfon and
features multiple combinations of massage
and heat. Handy remote lets you select
upper/lower massage, low or high intensity,
as well as heat control. Adapter =1 plugs into
any indoor electrical pTEEDE
outlet—adapter =2 plugs SIS

into cigaretle !:].\Elu

Perfect for car, home, or
office. Plush, durable
[abric ads extra comfon.
SOH.08. (38731 =A2001

"I'Il MAGICAL SPARE BED

It's almost like pulling an extr bed out of a
hat. Unlike most spare beds that gobble up
storage space and are unwieldy 1o move, this
one rolls down to fir a 3"-long, 3-dizmeter
cinvis case, to stash in d closet comer, Gar
trunk, camper, anywhere. Yet it unrolls in
minutes to 2 full-size 27573 bed that will
even accommodate G-footers. The secret’s in
the inventive construction: i cotton canvas
sling is supporied on laminated steel legs for

cushioning and stability on rough ground.
Toss the carrving strap over your shoulder
and go—camping, beach, poolside, the 10°
legs keep it off damp ground and sand. This
bed is indispensable ar home, country home,
dorm—even for kids in motel rooms. A
stperh value at 56198 (512.25) =A1931.

30 DAY money back guaraniee

Deft P20 A, Botiord L FOR FASTEST SERVICE, CALL TOLL FREE: 1-800-722-9999
Radia City Station, New Yark, NY 10101
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AUTOMOBILES

BY JIM DUNNE, Detroit Editor

GM'’s Impact Prototype
® Thanks to new laws in California
and other states, the electric vehicle
will be a small, but highly visible, part
of our traffic mix in the second half of
the 1990s. And, already, one of the
maost-talked about electric vehicles is
General Motors' Impact. The Impact
is a Z-zeater that runs on the power of
32 10-volt lead-acid batteries. And
when we say run, we mean run—0 to
6l mph in less than % seconds.

I drove a prototype version of GM's
Impact earlier this year. The proto-
type is made up of a Geo Storm body
and chassis outfitted with the actual
electrical parts that the Impact will
use when it is introduced for public
sale in 1994, And during that drive, 1
found the Impact well suited to meet-
ing the demands of today's travel.

| also discovered a number of basic
flaws in the whole idea.

For openers, while the claimed
maximum range for the Impact iz 100
miles, GM recommends that the bat-
teries not be run flat—totally out of
charge. In reality, range is more like
80 miles. And this is further cut if you
use the air conditioning. So, driving in
hot or humid conditions cuts the car's
true range to about 60 miles.

Cold weather also affects the Im-
pact. Since it uses a heat-pump heat-
er, the Impact produces heat when
temperatures are below 40° F. Inoth-
er words, when you need it.

One of the unnerving aspects of the
Impact—as well as other electric pro-
totyvpes—is the ear's quiet. It's nearly

THE ALTERNATE FUEL REPORT:

GM'S ELECTRIC CAR &
DODGE'S CNG-FUELED VAN

silent at slower speeds. Moving
around town in such stealth seems al-
most eerie. But it's also dangerously
disconcerting—especially in pedestri-
an areas, where those sharing the
road with you don't hear it coming.

And when the charge is pone, it's
not simply & matter of pulling into the
next gas station and refilling the
tank. Recharging the batteries is a
3-hour routine. Lead-acid batteries
don't remain healthy on a diet of quick
charges.

Nao, this lsn't really an Impact—but it is |

a Geo Storm wearing a prototype Impact
drivetrain, permitting battery/motor
development to parallel the chassis |

engineering.

£

1 g
DUAL AC-INDUCTION E
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While all of the above are concerns,
I have not given up on electric power.
Far from it. For short drives, the Im-
pact's drawbacks do not pose major
problems.

And the cost of driving an eleetric
vehicle is rewarding, as well. GM says
that Impact will be “priced to compete
with conventional cars.” Realistical-
ly, when the car is introduced in 1994,
expect the sticker to read $30,000 or
less—well below the $125,000 price
for Chrysler's electric van.

Other than the unnerving quiet,
Impact is simple to drive. Turn on the
ignition key, push the “F" (forward)
button on the instrument panel, and
press down on the standard accelera-
tor. The car moves out smoothly—
and silently. Push even more on the
accelerator, and the car jumps ahead,
displaying the power of a small V8,
Push the “N" button for neutral and
“R" for reverse. Since the car does not
creep at idle, you can't tell which gear
you're using when stopped without
checking the selector button or push-
ing on the accelerator. Also, since the
Impact's transmission has no “Park,”
{ Please turn to poge 153)
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ALTERNATE FUELS | Continued fvom page 150)

you'll get accustomed to using the
parking brake, or you'll spend a lot of
time cgnsing your Impact as it rolls
down hills.

GM's goal of making the Impact as
efficient in the use of energy as possi-
ble makes for some other surprises, as
well. Steering in the 2200-pound car is
manual, to conserve the energy it
would take to operate a power-steer-
ing system. You also occasionally
hear the buzzing of the tiny motor,
which drives the vacuum pump for the
power-braking system,

Impact also has regenerative brak-
ing. This system recharges the bat-
teries by using the braking forces of
the electric motor. It's controlled by a
dial on the instrument panel. Dial a
high setting, and you get strong brak-
ing during coast-down, exactly like a
2-gear downshift. That means more
enerﬂy i)umped back into the batter-

ial a low setting, and you get a
freewheeling effect, with no retard
during coast-down and no eleetric

The badge on the tallgate and lack of
exhaust odor identify this as one of 900
Dodge CNG-powered full-size vans.
Gaseous-fuel engine uses 3000-psi tanics
and lines—so refueling must be done at
specialized facilities.

energy put back into the batteries.
The batteries drive the front
wheels through an inverter and two
electric motors, one for each front
wheel. What you see under the hood is
a large, rectangular aluminum box
that E{:uses the inverter and the mo-
tors. What you don't see are belts,
distributor wires, fuel-injection tub-
ing, radiators and intake and exhaust

POPULAR MECHANICS ® DCTOBER 19592

e G 1
e M Impact
GM Prototype Specifications vt Tooks & bl
Body and chasals Geo Storm conversion | strange inside.
Motors AC induction, 57 hp at 0-6600 rpm each motor | (Cubin accommoda-
47 ft.-Ib. of torque at 0-6600 rpm each motor | inns gre tight. Im-
Top speed "EMT Ikrl:lu ::: ﬂ;il';h pact is a 2-seater,
Battories co-Remy -acid, | with some storage
10-volt, wired in series | ... \ohind tEe
Drivetrain Front-wheel-drive, one motor per wheel | -..1: But g large
Tires Low rolling resistance Goodyear P165/65R14 | tunnel that houses
Steering Rack and pinion | the batteries runs
Recharge time 3 hours on 220-volt circult | down the center of
Practical range 80 miles per charge | the floor, taking
Acceleration 0-60 mph in under & seconds | Up more room than
Emissions Zero | & typical center

console,

Electrie ear industry boosters, like
General Motors, claim that the cost-
per-mile of an electric vehicle is well
below that of a gasoline car. A few
pennies per mile, at most. Still, there
is the problem of replacing the lead- |
acid batteries every two or three |
years at a cost of a couple thousand
dollars. That tilts costs in favor of
gasoline power.

On balance, the battery-powered
car of today can't match the conven-
ience or range of gasoline. But
newer batteries—with much higher
energy storage, shorter recharging
times and longer life—could tip the
scales to a more even balance in the
next 10 years,

Dodge CNG Van

Electricity may be the au courant
source of tomorrow’s automotive en-
ergy at cocktail parties, but in the real
world of today, carmakers are throt-
tling full bore in several nonelectrical
directions as well. Chrysler, for one,

{ Please turn to page 154)
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*Research shows %% of back pain
sufferers repart Select Comfort
gives them the back support
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night's sleep.

* Adjust Firmness
o Fit Your
Exact Needs

* Unigue air
cushion design contours
to your body, providing superiar
back support and comfort.

Unique mfpnrl Sj-'stem
Select Comiort's unique air support system
lets you control the feel and firmness of
your bed — simply by pushing a button,
Your matiress raF;1 be firmer than the firmest
inneTspring or softer than the softest
featherbed.. hel mg Yol '_-.Iuep more
comfortably, reducing back pain and
muscle achiss, and providing trise 5UE ft.
Change the firmness whenever you like to
meet your exact preference.

Variable Firmness = Great Sleep.

Your Select Comfort conforms to your
body's natural shape so your back muscles
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Discover why 96% of Select Comfort users
recommend it to family and friends.
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This mattress is e most comfortable I'oe tried.”
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tpaderbed, there's mo comparison”
Mr. & Mrs Carl Carson
Tell City, Indiama
Mo Risk %0 Night Trial,
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{(Comtimued from page 133)

has developed vans powered by ultra-
clean burning compressed natural gas
(CNG) that are available right now—
you can trot out and buy one if you so
choose, To see what you get for your
money—and if there iz any discern-
ible difference between the gas and
gasoline versions—we drove one of
the first of the %00 CNG-powered full-
size Dodge Ram vans.

Compressed natural gas is the same
fuel many of us have cooking our din-
ners and heating our houses. And aza
source of automotive energy, it beats
gasoline clean at the tailpipe. Since
CNG burns more completely than
gasoline and contains no liquid hydro-
carbons, HC emissions are close to
zero. Carbon monoxide is lower since
the air/fuel mixture is leaner than
with gasoline. And the NO, level,
with the help of a catalyst, easily con-
verts to nonpolluting gases.

Don't sign up just yet though—not
until you understand that the CNG-
fueled 318-cu.-in. Magnum V8 in the
Dodge puts out about 10% less power
than the gasoline version. With CNG,
max power is 200 hp at 4400 rpm, ver-
sus 230 hp at 4800 rpm with gasoline.
Torque falls from 280 ft.-1b. at 3200
rpm to 250 ft.-1b. EtEEDﬂT

However, once behin the wheel
and driving, it's hard to notice any
penalty. Under heavy load—towing a
trailer, for instance—the difference
becomes more apparent. But during
our drive, the CNG Dodge had good
throttle response and more than
enough musele to keep up with traffic.

While actual fuel economy is rough-
Iy the same between CNG and gaso-
line, cruising range is much less, due
to the smaller capacity of the CNG
tanks. In fact, the Dodge holds the

11 ivalent of 11 gallons of gasoline.

That reduces range from about 350
miles to only 170 miles

Which brings up the next problem:
Outside of California, there are virtu-
ally no service stations equipped to
build up the 3000-psi pressure needed
torefuel the CNG system.

Chrysler must add about $4000 to
the price of an equivalent gasoline van
to cover the costs of the 175 pounds of
necessary hardware. This includes
three tanks, special high-pressure
tubing, a pressure regulator that low-
ers system pressure from 3000 to 100
psi in the induction system, an emer-
gency shutoff valve and unique fuel
injectors (which clatter like stuck hy-
draulic valve lifters).

But once you get past the initial
price, the payback begins. CNG only
costs what would be the equivalent of
60 to 70 cents a gallon when mmpared
with gasoline.

POPULAR MECHANICS » OCTOBER 1992



CABLE TV

DESCRAMBLERS

domoid Gocnuhc Atanta Oak- Lenih- Tooom

1-800-729-1776

FREE CaTALOG
FriENDLY, COURTEOUS SERVICE]

Canarmo
VOR's, T W, Howr & Can Aupio

BUILD YOUR OWN

0 Yo o HE| ICOPTER!]

bm-ﬂﬁﬂdﬂﬁ#f

hiin B plam —d‘r
eptud Plae []

=i, Exgaridiesder Baa I

Ai| Few Cotming /8 i SR
S?EGI\L M.l J- lsamna: [!L.I'\- SI'J 05; =

| 0, B BO
Migerwies, MD FN3E

ERT LDODGE HD HA 1

Make*25t0*100 per hour

wih Badge A Minit

e, i & really possible by makig and
sefing bngh cotrful Badge-A-Min
oulinfs. Bulans 378 proven money-
makers dl Mirs, cosvenbons O anywners 2
peope congeegale They Te inexpensne J
Tast g vy 1o myEn win Baage-A-Mind!
Send for & FREE cador catalog or onder
& Starier ®it, orty $25 35 plua 47 05
wmpping (IL residents add 51 &7 1ax)
BADGE-A-Mini1, Degl. PM1092, 348 Norih 307h Rd, . Box 59,
La%Sakle, IL &1307, Phone 800-23-4103

l-l"-_'-_,-?-
r?

LARGEST EEECTIN

w KAHT WOHLD

1488 MENTORA

CRACK REPAIR

eSS OVER A FOOT LONG
i HUGE DEMAND!

JUTT LOOK ABQUND YOI
PlHra B-0O-N-D, Inc.

1 (B00) 347-2820
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QUALITY CLOTH

SANDING BELTS

HOME - WORK - HOBBIES

BELTS FIT ALL STANDARD MACHINES

Bire Per Doz, Bl Per Doz
VN el 8718 AxI......5044
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144 .. ... 8876 4x21y . 81152
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3. SATISFACTION GUARANTEED.

Add $4.50 for postage & handlin
Continental U.S. Check, VISA, MasterCard,
Amex. (Send card number & expiration
date.) NYS Residents add tax.

FREE CATALOGUE SENT ON REQUEST

JACKSON TOOL CORP.
DEPT. KBAM

27-55 Jackson Avenue
Long Island City, NY 11101
718-392-4330 - 1-800-637-6536
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much more,

Designed to far outlast all others, the
ULTIMETER 11 gives vou over 30 most-wanted
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warranty ® PLUS 830 Introduction savings:
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As abwve, without wind direction sensor ....... §l8
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Learn how you can start yo
awn highly profitable,
video

servicing
business...

And since up lo
95% af all VCR
and
Camcorder
makltunctions
are dus 1o & simpid’
mechanical or glectre-

tailure, you need not spend
maonths or even years ol
complicated siudy before starting paid,
protessional service work!

Let l.ﬂu}n‘l Training Program show you howl

> 1-800-537-0589

L xary or mail coupon today!

n o
Teail ot
l,-d.u"'::' Time
spR

r--___-__--1
VIEJO PUBLICATIONS, INC.
4470-107 Sunset Blvd., Suite 600

Los Angeles, C A 90027 l

I Vies® Bush me your FREE OPPORTUNITY KIT soday

I (Check appropriote bogi l
- ¥CR Repair
= Camcorder Repair I
= Advanced VUR Repair

I <) Fax Mactine Repair l
LN

I Adibress l

I Clry/Sane_ _Fip_

Dep Hnu
- . . . .

@@ CABLE TV =
DESCRAMBLERS

ALL TYPES 800-582-1114
FREE CATALOG
M.K. ELECTRONICS = 8362 Pines Blvd.
Suite 276 » Pambroke Pines, FL 33024

GLASS REPAIR)

EFAIR CRACHED WIMDEMIELES FOR PINMNILS
CALL NOWT FREE BODKLET: BO0-493-4904
],

1;"-. 1T vian or
TS Wl CONPGAATION s GSTIELEER FSTIN
- "'55:_:_7.'-'-.-—-' DEFT. PM. 0. HOX 09, L THIL MA DTG _j

POPULAR MECHANICS # OCTOBER 1992

"COVER-IT
INSTANT GARAGES »
ALL WEATHER SHELTERS |

rum
Molercycies,
Paintbooth, Pocis

GI:H'I'"I-HII. Workshopn, Animal
?hll.l-r. Sand Blasting. Camp or |
e £

Tubs, and Mowa!
Frama.

lastup o 20 yaars.

SHIPPED TO YOUR DOOR!
DEALERS AND EXPORTERS
WELCOME.

Buy Facrory
WHoLESALE aND Save!

Pexi. fﬂ.lt
g Pl MOW

12x20x8B 5

[

1{800) 9329144 46
1{303) 563-8601 J

Fox # 1]203) 735-0556



Yape

DESBHAMBLEHS

WE’LL BEAT |

ANY PRICE!
CALL TOLL-FREE

1-800-284-8432

1

|

|

1

|

1

« JERROLD * TOCOM = ZENITH » {
* OAK * PIONEER *» HAMLIN* |
|

1

|

1

1

1

I

1

1

» SCIENTIFIC ATLANTA »
24 HOUR SHIPMENTS!
QUANTITY DISCOUNTS!
MONEY BACK GUARANTEE!
FREE CATALOG & INFORMATION

e
[cﬂ
Masiercard = American Express = Visa « COD
mmmmwuwmumml
1-800-284-8432 ,
PO ORDERE OMNLY

| For technical & customer service: 305-749-3122 1 |
| alL sesrpwe & HanouG Fees a7 cusTouens evemse |

10117 WEST DAKLAND PRAK BLYT., BUITE 573

NI FLEARIERA SALEN |

Stor.TasK | ICITYLLE
The Originai Home Machine Shop | i
Designed In USA by Shoptask gissues SIE=00
] v l' 1 Modes 0 Choms DNLY
=
; - "":':_f:'_: OLD CARS, Dept. ABACSE, loks, W) 54380-0001
Fowe Aenaliie
12 Mot
o Pam SURVEILLANCE
g o COUNTERMEASURES Electronic Devices
L st Miniature Transmitter Kits.. $29.95 & up Voice
£ ' Vehicle Tracking. Touch Tome Decoders, hers,
A.: A Phone Rrcording Systens, Bug & Phone Tap Detectors!
- # ' w 1 bAd Tabis CALL FENTIFIER device = dinplays cal
wlores phong numbes wiih dsie & lise ¢
M's_uﬂt PARE TN m_ngln?mﬁmnﬁuﬁﬁgqﬁﬂn--ﬂh
SHOPTASK PO, BOW THI1-TACOMA, WA DB0T
ShCE =

CONVERTERS
DESCRAMBLERS

EWAITER TEST MODULES

Indulge /O s

e Se Habla Espanol
Yuurself... | -adl) i BEST WARRANTIES/BEST GUARANTEES
Experianca the g 9 #1 1N CUSTOMER SATISFACTION
comvenience of v { FOR FREE CATALOG OR 10 DADER CALL:
having tha ; f il . 1-800-833-2915
W?E F 1 1-800-TED-HEXS

LoDnes, ‘ 1 For Technical Assistance or Information

meals, launcry, T v call: 407-336-8538

and more from floor to floor & the touch of & butian.
For more informaton, write foday.

INCLINATOR

NU-YUE ELECTRONICS

1861 Savage Blvd., 9105, Port 51 Luce, FL 34953

Call NordicTrack today to find out

how our new sirength trainer s five S
ways better than Soloflex u
NordicFlex Gold offers
revolutionary isokinetic resislance :
1oy help you build a better i
oy A stronger |‘".'-.1_'.
Take advantage of the supenor
lingear mation, |'ll.'.":l rmidnce electronics
and workoul convenience of -
NordicFlex Gold. @Ry
Best of all it
cosls 'l |L'1."\ ‘ _-M
than Soloflex ""‘*nq;?:: -~ *

FREE YIDE ExL
.I:il-!l Iu--m-.u? I H'H' 'I';q" J'f"'"'hlh'-
Sordlic T rack, Depl 8 08 1]0,

than Bvd. N, Chasks, M 25108

L8 [
14 ki

COMPANY OF AMERICA FREFR][;EMHT RECOVERY MACHINES
ecover Recyle sll refrigerame. Pans [ snd order forms
E:?I'I;;Ef Bﬁp’; ﬁfﬂ5-1 BET (T1T) Z34-B0%5 inciuded with plins. To order send check or moo. o
T X Globe Environmentsd Produci, Inc.
- . POk Box 6RGG6 San Adlcmio, Teds TEIGY o call
_—— 1-800-998-8128 2illoam.  wovies
. _:_,-"— = 1 Caomgplene plans $29.95 + S200 % |afarmation osly 5 300
We Don't SJPQP] d 5 BUILD YOUR OWN RECOVERY MACHINE
24 HOURS A DAY! 120 YARDSII_ONLY $12
+ PANTANTE CUTDOOA FUS FON ALL A3EN
3 « Perlormance Exhausis E TO OEDER: Cud Tedl Frew
« Replscemen! Rear Ends & |I 1-800-441-104T7
» Parformance Suspension = W VIASE - o meral il i
+ Increpse Hormepowe = BLASTIER - 13278 Jesici i, Spisg Wil FL 3808
* Inierior Resloraton 5 Esary Orar Shppad Ruxt Cayl

MademUSA SI00PAH  WOMEY RACK QUARANTEE

« Al Much Rmrs!

Call Toll-Free: 800-637-5533

One Med America Place, PO, Box 1368, Depl. PM102

Automale Your Home

Voice Command, Wireless Remote, Telephone and
Automated Control for hundreds of devices in your hame

Ungue Phone, PC, Sevwring, Servenllance, AfiodVirsa!, prodsers

EHingham, IL 623401

Wr D

Fealle] AMEFIII:_EL_

L el gyff sedeur fow the prvann wils feur everibheng.

Free catalog: 1(RD0) SMART-HM (714} b42-6610

Home Awtomation Syslems
1 Sesscape De, Mewpor Beach, CA W16

Wvers LY *

World's Larges! Manufacturer of Portable Sawmills

s __@ " [cABLETV DESCRAMBLERS
Sawmill! * CONVERTERS »
P-u |I'| .I:' fitahle ' anid ACCESSORIES.

Save money culting
vour oun lumber,
make money

32 P Full Color Cata 5
ﬁﬁ-mi.u:ul.: demonstration mlo-vsz] 0,0
MasterCard or Visa sccepted
B1A0 West 10th Street lBE 076
Indignapolis. Indiana 462 14-2400

PANASONIC, JERROLD, OAK,

F’!DN EER, SCIENTIFIC ATLANTA
MORE. LOWEST PRICES. FREE CATALOG.

CAILE READY
COMPANY

(800) 234-1006

POPULAR MECHANICS ® OCTOBER 1592




4w PRESENTING = % %

Exuwww STARRING ®* e ww
. HAMLIN, OAK
AND OTHER FAMOLUS MANLUFALTURERS

® FIMEST WWSARRAMTY PROGRALE AL JLE
* LOAWVEST RETAIL MAMOLESALE PRICES By LIS
o (RTHERS ERIPPED) FRCW STOOK WITHIN 24 HT
» ALL MACE CREDHT CARDS ACCEFTED
FOR FREE CATALOG oty 1-B00-345-8917
FOR ALL mFormanion  1-818-T09-9937

PACIFIC CABLE CO., INC.
7325'% Resada Bivd., Depl. 1T6T
Reseda, CA 91335

SH.ELETIJ'E KEY o pneripos
{hatacks, doanncks, & some padiscis)

Amare ¥oud Frands
With & Lack Picking Demonigraton

Yo gt 3 s BStnn kdyE, The SA08 ik
A pretiss NeluClane

OHEY: thus desiion e 1a be used

TaF damanE ralioe Jurmses only

oirﬂq semertyi b g i e oy 81 M6 05 L ibdia ) i Ire
Sarctacine Guaramess or Fell Aehumd
i Marumiag Co " B W Sosigoreny s Dep JEPW " Ascailia, s FOES0

BATTERY POWERED PUMPS

Em back-up systam when .
mfmﬁ pcgmp utﬁwwh fﬁ#
‘All sump pumps fail.”
Power-Full"* 2 5,000 GPH ‘r‘mf"ff_‘p}"ﬁ
Compdate Insiructions WAGE L

ELK GAONE VILLAGE. IL 60007
FREE BROCHUIRE - WRITE 08 CALL: 708-TEE-5015

FREE Sa ﬁwtelh TV

rs Guide, a!afﬂy
1-800-350-0256

(B05) 652-0255

FAX: (605) 652-2190

IRSELF

DO T ALL YORUR

i 'D'#lllllri WearkiFup ar maea
i Dt Tl b

Smiaci Iﬂull ahm
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25060 HANCOCK AVE., Suls 1001300
WLIBRIETA, CA 225K

AEROSTAR CA

CABLE T.V. EQUIPMENT
Why Pay High Rental Fees?
Repiacemers for ali modsis. 80 0y uncans
getional money back guararses. Low Prioes
Bhip within 24 hours SSAE lof free calahog
Vian, MG CODL Let our maperisnce work for

a0 ash.aner
*

114 &. Euclid Ave.
Park Ridge, |L 80080

FREE BOOK fisa & tacts on Fos in oer your
Frlilaan 167§l & leenld Mo cost or obagaion
Phease enciose §1 for postage and hanoling

ame |
drean |
Ciy Sam o

STEEL RUST HEFAIH PARTS

Rastors your car, van or truck o showroom condition
with TABCO parts. Ovar 100,000 domastic and faraign
parts, available for immadiata dalivery,

Sand &5 for illustraied, 150-ﬁ€ catalog with instruc-
tions o install TABCO parts ndabike with ordar.
Shipped 151 Class. Dealer inquines Inwiled.

2186) 248-5151
TABCO Lnx’{ﬂmu-nm

30500 Salan Indusirial Pewy. Dapt. P Cleveland, O 40139

ENJOY HEARING

Saye
S&gu

FREE
CATALOG!

AllIn The-Ear

Mothing ovar, under or behind the ear
Hao Cords & No Tubes & Mo Wires
Simpla slip-in fit. Full-range wolume control

REQUEST YOUR FREE CATAL Gt Fvces essng Todi:

RHODES HEARING
20131 Ohio St., Brookport, IL 62810

or Gall 24 raury 1.800-468-3100

Make and Sell Your

Own Ornamental Q
Concrete ltems! ’
Book about Aluminum Molds

including over 425 designs

prices and production rade

sacrels from tha world s
largest mold manufacturar

COMCRETE MACHINERY CO. INC.
P.O. Box AS9, Hickory, NC 28603

TELEPHONE LISTENING DEVICE

Rl HiNgRa T cormamaia 8 g F1EN B
by Dpneeh SRS B CALNENE X GpE
HEFED ifd yiur (nwprmen ene Sigth mds
mussrly when pRare ) geeeed Ap0N L W
B W aewEaeen LEp Sl whed
e B ]

$19.95... .. .

Super Powerful

FM TRANSMITTER
iy (PR Fa et TN TR (13 P
Trgrmcy g 0 & o iy P o Ley B
Avine A1 Gf B N LOeY (Al PO |

For iy ¥ TESSTWIET . Vel Sourete s
stver soecmty e, rerew K2 00 40 GSI Carn

s D,

B Yo bn.

whigming g iw b U3 Carp,, PO Baa

PLTE Y eibeerm, FL XY COD

Call 407 -7 1000 of send §10.88 + 31.00

CABLE TV DESCRAMELERS

THE MOST ADVANCED
TECHNOLDGY IN CABLE EGLIPMWENT

. EASE BAND = JERROLD =PIONEER
TOCOM * HAMLIN = ZENITH
- EDENTIF-II:- ATLANTA = DAK

FOR OUT OF THIS WORLD PRICES CALL
WORLDWIDE CABLE

1 800-772-3233

FREE CATALDG AVAILABLE

1291-4 POWEALINE RO, SUITE 109
POMPAND, FL 330849
MC /OO0 VISA Mo Floride Seles

AREA/VOLUME CALCULATOR

Ouick, sasy calculations of
area of me. Just amer
measurements in feel and
inches. Cakulalor gives you
area or volume irstanty. Au-
iomatically converis leel 1o
Inches, inches io fest - either
1o maters with just n pushof a
butan. Or use as a standard calculalor add, sublract,
muttiple or divide. Complate sasy-io-follow instructions,
DESKTOP mode! $15.95 + 5250 5H, POCKET mode! -
$12.85+ 52,50 SH. Satislactionguaranteed. If not pleased
for any reasan, mturn within 15 days for & full refund. Mail
your chack or money crder today fo:

KY INTEANATIONAL Dept. PM102E

100 Firethom Dv. » Rohnen Park CA 94828

CA res., add sales tax » Delivary - Allow 3.6 weeks

= 2 PC. $49 = 4 PC. $69
U.S. Toll Free I800] 334-34196

—hEumapnlumw 9 Ju.a:ouE I

AUTC STAND MOTORING GIFTS & ACCEISORIES
ZE1 5. Beverty Dr., Bewverly Hill, ©A 702132

STORAGE BUILDINGS
WORKSHOPS & MORE
MANUFACTURER DIRECT
LIMITED OFFER

EASY DO-IT-YOURSELF COMSTRUCTION
PACKAGES INCLUDE STEEL
FRAMES, SHEETING AND MARDWARE

30 x 36
Value $6,181
NOW 53,169

36 x 48
Value $9,763
NOW $5,0186

40 x 60
Value $13,942
NOW $7,203

46 x T2
Value $18,875
NOW $10,318

Some Other Sizes Available

(™ W IMIRACLE 7T

1-800-843-8275
FAX 612-544-1835

& in Amarica




WORTH \\/RTING FOR

588 ELIMINATE BATHROOM MILDEW

From William Zinsser & Co., inc., keam how your bath-
room can nemain mildew-free for up o 5 years. Perma-
While |& & unigue, high-performance, waler-based paint
designed to withstand humid conditions and prevant bis-
tering and pesling. Provides a decorative, washable and
serubbahble satin finish. Frea booklat

548 GIFTS FOR HER

You'wa sani Nowers, You've brought candy. You've con-
sidered lingerie, bul Introducing GIFTS FOR HER

An aight page colbection of slegant romantic lingene from
Guy Laroche Paris, Chosse from a list of ower 100 partici-
pating stores_ 1-B00 Hotlne also available. Or order di-
rectly from teh catabogue itsalf, Buying lingerie for her has
newer been eastar. $1.00

| Box 1718, Sandusky, Ohio 44671-17T18

| Piease s that | recaive the items chacked balow

I 508 [ 602 [] G0
|C] 5998100 [ 6038180 ) 67
lE ] 604

I|:| Bl [] 60551.00

|

|

| Hamse (Piazse Print)

B00 PETRO PUMP GAS CAN

A revolutionary gas can from TRI Industries. thal pumps
lilee & gas station. No more spills or avartlows when filling
your lawn mower, trimmer, chain saw, garden tractos or
sngwhigwear. Chaase from & 2.5 of 5 gallen can. Alsa
availabde in blug for kerosene, Light weight, Free brochure

607 A BETTER WAY TO BUILD A FLOOR

The Silent Floor system from Trus Jolst Machillan is 3
beautiul allernative 1o bumpy, squeaky floors. Brochurne
gxplains how the Silent Floor system is engineered and
guaranteed fo stay flal, solid and qusst for the lita of your
homs. Fres

602 WINDOW AND PATIO DDOR FACTBOOK
Fult-calor brachure provides information on custom com-

| binations, plannkng a project, chaosing a contractor, and
| much moa trom Andersen Windows, Inc. Fres

B03 MAMMINGTON VINYL FLODRING

Mannington Gold™ looks beautiful and acts beautiully.
And 1's 50 tough and durable that it's the only floor with
the No Questions Asked ™ Guarantse. if during the first
year, you'ra dissatisfied with your fioor, Mannington will
repiace it free. Send for warranty details and a color bro-
chure with Mannington Gold floars. §1.50

ED4 GLOCK INC.

Hailed by police and sport shooters alike, find out why the
remarkabla Glock pistols are setting new standards for
handgun simplicity, reliability, cost effectiveness, and
safety. Send for the Glock semi-aulamatic, safe-action
pistals and accessories catalog and also recaive ' The Ba-

T S e ﬁh_l,‘n_nn_hﬁ_m_nu_mﬁrﬁ. 1_5‘9; si¢ Rules of Frearm Satety™ bookdet. Frae
605 FILTRETE
IM Filtrata ™ Hiph Efficiancy Chaan Air Filters ramove 57%
_ of dust, polien and mold that citculates in your home:
Totat money for priced items $ They chean the air 20 times more effectively than ordinary
furnaca/AC hiters. Brochune $1.00
Sarvice Charpe § 1.00

Total money enclosed §
Total items requestad

|MI]F'I!!.!

1'|'|7|l|'|

Stame

Zip Cogs

(Piease wernd cash, cheth of mbney orer made oot 1o POPULAR MECHARICS. No stamps, plagss)

|
I Mote: Popular Mechanics processes your requests fior the abowe Information and lorwards these inguiries to the orga-
I

nization making the offer. Each company mails the material directly. Your order will ba on its way 1o you within 30 days.

- S D S S S S S .

______________ -

B06 BEAUTIFUL CEILINGE

Top off your remodeling project with & stylish new Arm-
strong tile ar suspended cailing available in a variety of
patterns and colors. From letchens to bedrooms, there's
an Armstrong ceiling for every room in the house. Fres
color brochure and Armstrong's special installation videg
tape offer. Free

BO07T STARTING YOUR ENGINE

Shick 50 Engine Formula, from Petrolan, Ing., protects car
and light truck engines against wear at start-up. A single
application treats metal surfaces of maving enging parts
directly wilh super-siippary PTFE. Indepandant lab tasts
hawa shown that Slick 50 reduces engine wear by 50 per-
cent for 50,000 miles. Free

if You Want To Know More About All The New 83 Cars And Light Trucks, You Must Have Itl

POPULAR MECHANICS
NEW CAR AND TRUCK
BUYERS GUIDE 1993

\Written by the automotive editors of Popular Mechanics, this
is the only publication that contains photos, prices, specs,
options and features for every 1993 car and light truck sold
in America. Every new car—domestics, imports, economy,
family and sports. Every new truck—minivans, sport/

utilities, pickups, vans.

PLUS THIS EXCLUSIVE! Owners Reports On 16 Popular Cars
And Trucks From The People Who Own Them!

| |
I

Send check or money order for $4.95 to |

Popular Mechanics
P0 Box 7168
Red Oak, lowa 51591

Rame

Address —

i
|
I
|
I
|
|
I
I
| o
L

- Jp —_—

ORDER NOW FOR JUST $5.95 BY CALLING 1-800-333-4948
OR BY MAIL FOR $4.95 USING THE COUPON ON THIS PAGE
{prices inciude all shipping, handling and postage.)

Fiease i 5-B weeks for delvery




CLASSIFIED
ERTISEMENTS

Dorothy Nolan, Classified Manager
Rates: $10.20 per word. 10 word minimum.

Bold Face Type—3%1.00 extra per word. (First word automatically set in Bold Face Type). Gray Background—Flat rate of $50.00 per
advertisement. Centered Headlines (5 words or less}—350.00 per line, Our DECEMBER issue closes on OCTOBER 5TH. (On sale date is
NOVEMBER 10TH). All advertising is payable in advance by check, money order or credit card. Advertisers wishing to charge their
MasterCard. American Express or Visa accounts, please be sure to include number and expiration date. Send order and remirtance payable
to: Popular Mechanics, Classified Advertising, 224 West 57th Street, New York, NY 10018, Be sure to indicate classification under which
advertisament is 1o appear.

Advertisers using a P.0. Box number must furnish complete name and street address for our records. To avaid delay in the publication of
your advertisement, please send samples and descriptive materials with your request if your advertisement does not state clearly what is

Earen O'Rourke, Asst. Classified Manager

being offered. For additional advertising information call 1-212-648-3167 or FAX: 1-212-586-5562.

mwmm&nmmmm HEADING IN DECEMBER.

AD CLOSING DATE FOR DECEMBER IS 10/5.

E 5
UBLICATIO

Making Mewsiatter . How to, 510 J8
tn. B, Prince George, BC, Canada,

“BHARPENERS REFORT™ Monthly Mewslattar, Valuable
Tips—Sources—BuySell Used Equipment. Free Brochurs.
Ghog Company, Dept. PM10, P.O. Box 22555, Minnaapolis,
My E5422

NEW! The SAVING TRAVEL QUIDE far the Uniled Stales
and Canada. Ower 150 money saving ways for 1892 51285,
Dwpt 22 Westwinds, 11045 - 1051h Ave, Sun City, AT 85351

$300 DAILY “DETAILING™ Part-Time, Full-Teme Inaspen-
sive, fun. [Free) information: Detsiling, 4411 Bese Ridge Ad.
Buite 455, Sarasom, FL 34233

“ANARCHIST COOKBOOK™ Available again! 325, deliv-
emed. Barricade Books, Box 1401-X, Secautus, AL 07096

FUEL FROM WATER. Enargy indepenoence with hydro-
gen. Amazing fres raport. Merlt, Box 694, Loulsville, KY
403N

BARTER your goods and services. Froe detaiis. The Barter
Classified, Bon 752, ODosttwerg, Wi 53070

FACTORY RADIDNS & VCOR'S REPAIRED AUTO & HOME
4500 (B1EpEG-3121

MIRACLE “PARKING DAL on your car makes parking
Legal, Sate, Easy everytime or Money BGack 5455 Miracle
Diad, 9216 Roosevell Way ME. #2, Seatiia, Washinglon S8115

FIBERGLASS Aulobody Construction Manual. Up-dated
classic 1891 §12.50 posipasd. Box 1558, Valley Center, CA
S0az

P, Box B61268, Los Angales, CA 00066

STOP OVERPAYING! Any Magarine Subscrplion’ Lowest
Prices! FREE Cucie'List 1-8D0-SAVE-SAVE.

CATALOGS

UBED CAR BUYERS! Free Infp on purchasing from
private parties. insider Pubdications, 1016-PM Livermore,
Yallow Springs, OH 45387

PROPHECY NEWSLETTER. For God fearing gun cwnars
Sample 53, lyr, £30 Jerscho Productions PO Box 851285,
Houston, TX TT288-1285

CREATE an updated. more valuable, functional. besutiful,
exciling HOME! New, illustraled guide. $1295 dedivered.
Style Publecatons. 14216-A Maliard Drive. Criand Park. IL
BoaEd

MEW! “How-To Gueoe To PERSOMAL SECURITY. Just
$8.00 Lombard, 1522 Cneatham Wooads Dripma. Marsetia,
GA 30060 GUARANTEED!]

NEW "“THE PROBLEM WITH SCIENCE." BOODK 514.85.
SUITE 120, 12345 LAKE CITY WAY, SEATTLE, WA 98125,

BUYING SELLING HOME? Trade Sacrats Fevealed, Com-
plrta Home Ingpection Manual, 51495 VAM Building
Consultants. Inc. Box 277, Long Valley. New Jersey 07853

TINKERER'S DETAILED SOURCE GUIDE to parts. plars,
surplua, more’ Fantastic reference! Sand $5.00 today!
Stanley. Box 14054, Lonexa. K5 66285

“PROVEN INVASION OF PLANET EARTH" 160-p Incredi-
bie DOCUMENTED FACTS! BE PREPARED. Shocking
proal; money will dissppess &8 world DICTATOR emarges
E7.95 Sequal. The Midnight Cry  S5.95 Wes Publishers,
Box 10pm, Detrot, TX 75436

OWN A HOME! How to, with no money, crsdd, or down,
240 pagea 53905 guarantesd. Call 1-B00-050-0766. Itém
#25 or eheck 1o Molina Publshing, 3TE 100K , Heoer, Liah
B4032

800 NUMBERS MAKE MONEY! Outstanding guidebook
frea recorded détails 1-800-363-1410

ATTENTION AUTHORS Mew proven way to Publsh
Books. Catalogs. Fieers al Home 5150 for informatign
Publishing. 7174 HaMman Ad., San Angelo, TX 76505

FREE Books, Lesaond - Nuhword. 2407 N Broadway. St
Lowis, MO BX102

ADVERTISING Specialtes. Free 1992 catalog featuring
pans, pencils. calendars and elc —Jackson Holmes, P.O
Box T3, Alton, KS 67623,

"SMALL ENGINE PARTS™ catalog 51 Smedh's. S13W
Spring. Waeatharford, TX TE08E

81,000 Calabegs Listed Sources for Anythingl §5895
Dereciory, Box 92452N, Atlanta, Georgia 30074

PAINT cwn car under 320, undee 1 he, money order 520
M. Pmarson, 37 Hilltop Rd., Sudbury, MA 0776

STOP RUST COMPLETELY even in rugted (hrough pan-
eta! Chaaply! Free info, KA R, Box 681, Ravenna, OH 44268

MAKE YOUR VEHICLE LAST, Essy sell manianance videa
Mo mechanical axperience required. 524 Aeveo, Box 586,
Downey, CA 80241

AVOID thase costly used car Traps complate iInformation
just $3.00 Malco Reports. PO Box 90871, Lafayetie, LA
TOS09-0871

WHO ELSE WANTE Rechargeable Key Light? Mo Fum-
bileng In Dark For Locks. Squesze And it Lights Up. Asleasa
Keyehain Whensver Mecessary. Plugs Inio Ciganedte Lighter
To Recharge, $13.95 Sandy Stevens, 6220 N W. B8th St. #C,
Margate, FL 33063

CHRISTMAS GIFT SHOPPING

SAVE money. Access thousands of gitts Free calsiog
$1.00 3, Towronto Gt Waorkd, 174 Oriears Or. Scarborough,
Ont. Canada M1 454

GREAT Gifts Catalogue. 52.00 TA Entorprise, Box 110,
4141 Dixie Aoad, Mississauga, Ontaric L4W 1V5 Canada

WILLOW CREEK GIFTS calslog, plus 515 menchandise
cenificates 44d Broadway, Suite 343, Saugus. MA 01908

BUY AT WHOLESALE. Join gur gift buying eo-op. Sand
510 for catalog snd year's membarship. or SASE for info
ATCO, 2298 Huntington Drive. Suite E-PM1. San Manno, CA
97108-2640

PERGONALITED BODKS: baby - grownups. Qutstanding
Chnstrmas gifta Fres details: PO Box 84, Grafton, Dhio
40448 0S4

LIGHTHOUSES, casi-iron, doorstops, bookends. FREE
calor [Merature. 1-B00-8X3-8144,

FREE injormation! Panerns for choth cowared |&wn ormna-
mients using Christmas themes. Send SASE to; Woodlands
Fublishing, 11485 Cole Rd., North East, PA 16428

225 DALY “CHROME PLATING" Aulo Pans, Maotorcy-
cled, noxpensive, aasy. (Free) information, Chrome Finigh,
Box 2785, Waldor, Maryland 20804

DANVE IT A MILLION MILES! Dollar smart car care system.
Masber checklisis. Booklet Buying: driveway servicing
5500 Dave Long Box 91005, Laksland, Flordn X3804

RUST PROBLEMS? Pressunzsd Sandblasier plans
§10,00. Gene Young. 2575 East Philfips, Grear, SC 20651

XXX Sodar Sull, Aun Your Car On Gasahol For 10g A
Gallon. Comprehensve Bleepnni & Manual $1295
Stllwarks Co., 3250 Oxbow Road, Morma. IL 60450

UE. SELZED Cars Trucks, Boais, Elecironics. To 90%
Savings. Free Informabion (305) 434-5230

INNOVATIVE, effective, simpls methods to extend angine
IEl@, |rmpaove Ance, save gas, reduce pollution. De-
tnsted report for §12. Autodech, PO, Box 5754, Corablle, WA
53241

BATTERY charger. Piugs into cigarene lighter. S1285
Complate. Box 0Z50-A. Foicroft. PA 19032

AUTO SUPPLIES & EQLRPMENT
ALTERMATOR Genaraior  Pebuliding Book.  Prica:
Hedelund Engineering, 7505 Barkentine, Las Vegas, NV
Ba2R

SOLVENT PARTS WASHER plars - Easy (o Build $8.00
Eftison, 29075 Gladictus, Canyon Counlry. CA. 81351

GOVERNMENT SEIZED ‘Vehiclas from $100. Fords. Mer-
cedes, Corvettes Chevys. Surplus. Buyers Guuda. (1) B0S-
S52-8000 Exi. 5-20024

VAPOR Carbureior Triples MPG. Free information. HEA,
RZ PY. Bawling Green, MO 83334

HEW MOBILE HOME Guide. Uintsid facts Free Brochure
DAS Manuscripts, P.O. Box 1308 PM. Venice, FL 34284-
1308
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MOTORCYCLES, MOTORSCOOTERS &
GO-KARTS

GO KARTE, Minibikes & ATV'a. Assambled, Kita, Parts,
Engines. Discount Prices, Large Salection. BA Page Catalog
$3.00. 216-357-5560. Kart Waorld, Dapt . 1468 Manlor Ave,
Painasvilla. Ohio £4077

INTERNATIONAL MODEL ROCKETS! World Mililary De-
signs. INTERMAL ignition Systems?! SCUD Missie 43.5° Talll
Soviel, French. Israali, And More' Wild Originais! Catalog,
$200. The Launch Pad, 8470 Misty Blua Ct. Sprngfiaid, VA
2153

INCREDIBLE powered parachule book! Only §18.70
Waltz Publshing, Box 6088-W. Fall River, Mass. 02724

AIRPLANE, Hang Glider Design Brochure $1.00. McCoy
Marcralt, Box J, Sufte 243, Manhattan Beach. CA D026

BOOMERANGS .., H-TECH DESIGNS! incredible Fe-
twrnd. Amaring Fun. FREE CATALOG. Boomeranghdan,
1806-1 N. Jrd.. Maonroa, LA 7T1207-4222

HAMG glider designs, Instruction Information, $2.00 [re-
lundable). Lookout Mountein Flighipark. Rising Fewn, GA
30738

BUILD Your Own Wood Uitralight Alrplane. Mo License
Neadad, Over 1000 Sola. ¥it And Plans. info $6.00. Team. A1
1, Box J38P, Bradyville, TN 37026

MRBOATS. Hovercraft Supples. Plans, Propallers, En-
gunes. Catalog $3.00. Sportscrafl, Box B40M, Mesker,
Okishoma T4855

HUGE HYDROGEN BALLOOM KIT. Includes 20 cult
balloon and 20 minule videostiuchons. Guaranieed, 1499,
1-800-333-0308. TeleVenturea, 4A Dowver Ad., Eliol. ME
03903,

STEALTH SKIMMER-Flans 51435 Roger Folkenroih,
2825 Onzaga St, Mew Orleans. LA 70118

SURAVEILLANCE-COUNTERSPY EQUIPMENT Trasmi-
bars. deteciors, phone security, night vision. MORE! HUGE
CATALOG 3500 Guardian, P.O. Bax 008,
Cept. P, Sak Lake City, UT 84110

TINY MATCHBOOK VIDEDCAMERA, Uindar $200!!! Tiny
TV Transritters!! AUC Alrboma, Helicopier Microvidea! Sur-
velllance! Catabog 5300, SUPERCIRCUITS, 13015 Dabarr
Drrive, Austin, TX Ta728

GIANT MSCOUNTS OM CB RADIOS, scanngrs, radar
delectors, antennas, all related mesrchandise All major
brands. FREE catalog. 1-800-524-5588 anytime

TOCOM S-DPVTIS-DPVBETI'S All Your Cable Meeds
Baest Prices. 1-B00-042-5648

mﬂmwmmhi'wmm
witn Surge Protecion $4495 . Winsasa Video Sender

'55195 WO T-BO0-005-R406.

m ATLANTA Model 8580 ComverierDe-
scrambler WRemote, Brand Mew. Works On Most SA Cable
Systerns. Wholesale Price 5235 Call Universal Products
(&0} 7400711,

LOMNG PLAY TAPE RECORDERS, 12 hours per cassatia
Frea Brochure. Productive Electronic Products. Box 530024,
Moreross, Georgia 30093

TOMER CARTRIDGES RE-MAMUFACTURED. Laser Prinl-
or, Pearsonal Copier, Huge Sawvings! (B13] T23-1187

COD-ROM 5000+ MSDOS programs, 550 meg. 524 85 Visa
MC/COD 1-800-THE-0907, 1-510-047-15644 FAX

SAVESSSS By Networking Your Printer. Detailed Gusce
Shows How Sand 510 1o Tieware, 3430 Pacific Ave SE
Suite AB3IZ1. Olymipia. Wa S8501

DOS MADE EASY! Hangy new book - S500 Maohn
Publeshing, 2791F North Texas Fairfield, CA 54533

30625 5846 00 complete, 386-40 51044 00 loaded, 486-33
$15408.00 foaded. TMB SIMM S35 50, AMB SIMM $12550,
CALL 1-800-452-0684.

COMPUTERS over 250 programs $3.50 epch, $2.00 List
Bariman, 2423 Achales Port Chariofie, FL 30080

BUYING A New Compuler ? Don't. For About 1750 The Cost
Gat 12+ Ways To Improve Sysiem Performance 300 +%
Specity Disk S@e §2495 Thomas & Associates, POB
S40063, Omaha 68154

BUILD YOUR OWN HOVERBOARD kke from BACK TO
THE FUTURE! Plars 519.85. (Foreign Add $4). HOVERTEC,
Bowx 5432, Lake Worth, FL 33485

X

SPALCE & ASTROMALITS

EXTRA-TERRESTRIAL INTELLIGENCE: Tha First En-
counter. Donl miss thesa lascinaling anicles by popular
authors’ 56.00. Mansard Housa, Dept, PM2910. 98 Wes! 83rd
Streat, #3363, Willowbrook. Blinois B0514

HOVERCRAFT

your Advertigement 77
lhlpd usa leﬁl?m and

SATELUITE - TV

FREE DETAILS! INSTALL IT YOURSELF! Complate sys-
tems. upgrades. Orbdek Satellite Communicatans, Box 264-
M0 Bahimis, New York 117160264, (516) 58012632

FREE Caialog - Lowest prices world wide SKYVISION,
1022 Frontsr, Fergus Falls. MN 58537, (8001334-6455.

SUPER LOW PRICES. FREE U.SANTEANATIONAL CAT-
ALDG. SATMAN 309-502-4140, B00-472-5625

PROFIT From Satellite Telewsion. Aversge $500.00 Each
Instaltation. Aesidential Training Kit £36 88, Commarcial Knl
$4995 Order Both To Recend Frea Vides And Suppliors
List. 5.8 G Emerprises, ~Dept P, Bax 76051, Shawville Bhd
5W._ Calgary, Alberta T2¥-279

CAMPERS & TRALERS—KITS, PLANS

BUILD YOUR OWN - Travel Traser - Fifth Wheslsr -
Motorhome - Campers - Plans - Patterns - Kits - Catalog §1.
Glan-L. 5152 Rosecrans. Box 1804AVZ, Belifiower, CA
SOTOE. HOVEI0-E258

TRAILER TOMGUE WEIGHT INDICATOR. §59 up. Froe
Brochure. Delnay, P.O. Box 1115, Marble Falls, TN 7854

mwm:l

BOAT KITS - PLAMS - PATTEAMS - AMERICA'S LARG-
EST COMPLETE LINE - 870 - Powerboats - Sallboats -
Trimarans - Dinghies - Houseboats - Hydroplanas - Tunnal-
hulls - Duckbomts - Canoes'Sirppers - Mayaks - Dosies -
DISCOVER no dryiot spony boatbuilding - HUGE ILLUS-
TAATED CATALOG $3.00 (Airmail $5.00), includes Froe
EpaxyFiberglasaSupplies Catalog - Book “Amateur Boal-
building”, $600 - CLARKCRAFT, 16F Agualans,
Tonawanda, NY 14150

EVINAUDES — MEW 1991 Bargains - Top Brands . .. all
sifes £2.00 handling Scoft McCulloch pars ..
Electra Marfing, 610 Merrick Road, Lynbrook, Mew York
11563

BOAT PLANS - PATTERNS - KITS - Linsu rpassad sslsction
= T'/558' - Hydroplanes - Cances - Kayaks - Rowingboats -

Aosacrans, Box 1804 PM2, Bellflower, CA B0T06. 3104630
B258

ELECTRIC TROLLING MOTOR PARTS & SERVICE.
Barvice Center Unlimiad inc., 1440 Holland Road. Sufiolk,
WA Z3434. 1-B00-528-8181 24 Hr. Turnanound

ors, Brochures/Phodos (89) Boat Plans ondy $5.0068,00 Alr
Mail: CLASSIC BOATS, Box T20, Galvesion, TX, TTS53-0720.

CONVERT Your skateboard to Hoverboard. Easy and fun!
1 for information. Laidiaw, 528 Printz. Arroyo Grande, CA
#3420

LARGEST Howsrcrall Catalng 5500 Refundable GPL
2859 Cormorant, Dalray, FL 33444-1068

DEALERSHIP information 511, Kits, VW Piana. Neoteric,
Tarre-Haule, Indiana, 4TBOT-2334. (B12) 234-11200,

QUIET Mew Fasi Hovercrall. Calalog 52 Box 281M,
Covrdowva, IL 61242

HOVERCRAFT pdans. 3 to 160hp. Information, 55 (retund-
able). Seviec, Box B4B, Monroe. WA 38272

SCRAMBLING MEWS, 1252 Henel, Buffalo, NY 14008 (T16)
8742088 Catalog §1,

DESCRAMBLER WITE. Complele cable kil 534,55, Com-
plite Satellde kil 34585 Add $5 shipping. Free Brochuns
Surnmit PM. Box 489, Broms. NY 10465

BRIGGS, Tecumsah Engines. Dwcount Prices! Props,
Fans. Catalog - 51.00. Fiyan Sales, 23355 5th Ave , Yakima,
WA SE%03

'S, RADIO & HAM EQUAPMENT

POLICE-FIRE SCANMNERS. CB's. MARINE TWAY, ANTEN-
HAS, HPR, BOX 19224PM, DENVER, CO B0218

STERED TV Easy Instructions Combing TV & Siereq
£5.00. Directory TV, Box 928, Newark, DE 19715

CABLE TV EQLAPMENT

TOCOM, Jerrold and Zenith Test Chips. Fully Activates
Linil. 550.00. Drders 1-BO0-452-7090. Information 1-310-B67-
0081

NRECTORIES: Secrst Scanner Freguencies! Feosaral
Agencies, eic. Big Catalog CRB, Box 56-PM, Commack, NY
11725,

CABLE TV EQUIPMENT. Mos! types available Special
Dak M5B 5349.85. Mo catalog. COD orders only. 1-B00-822-
8955,

CB MODIFICATIONS! Frequencies, slidcers. FM_amplifiers,
lbeoedies, kits, repairs, high-parformance accessories. Catalog
52 CBCI, Box 31500M. Phoenix, AZ B5048

LAMD General Mobéle Radios. CH's, Scanners, Aadar
Deteciors. Maring Transoeners. Auld Alarms Calalog, 5200
Rays, Box 14BE2PM, Fi. Worth, TX 76117-0862

BUGGED? PHONETAPPEDT Frae Catalog Countar-Sur-
virillance Equipment falls you Fast? 1-800-T32-5000

CABLE TV Descrambiers! ABSOLUTELY THE LOWEST
PRICES! All magor brands. CABLE PRICE CLUB 1-800-377-
9TaL

GENERAL Instrumant OPY-T's 525000 Scientific Atlanta
£150.00. Cable World (B00) 234-7193

“CABLE T.V. CONVERTERS™ Jerrold®, Zenith, Plonear,
Cak. Scientific Atlanta, And Many Mome. 12 Years Experi-
ence Gras Us The ADVANTAGE. VISAMC, AMEX, COD
Advaniage Electromnics.  Inc,  1-B00-852-38168, 1925
Riverwood Dr., Burnsvilla, MK 55337

BUGGEDT WIRETAPPED? Find out fast! Countermea-
sures equipment catabog §1. Capri Electronics, Box S89P.
Baylield, CO 81122

|62 POPULAR MECHANICS

CABLE DESCRAMBLERS! Build your own Descrambier
for LESS than $1200 in Seven EASY Sieps Complele
Instructions $10.00. Asdic Shack Pars List and FREE
Descrambling Methods that COST NOTHIMG Ta Try Includ-
ed. Harnpwhite, P.O. Box 1790, Baytown, Texas T7520.

ATHLETIC EQLAPMENT AND BODY
BLALDING COURSES

BMIQER, More Powerful Muschss - iasiar!! Free Booklet!
Universal, Box 66%4a, Detroit, Michigan 46240

BIGGER, Powertul muscies - faster!! Using sacrel dyna-
masthodd. Free booklet. Hercules, 1223 Borg-M. Temparance.
Michigan 48152

SPORTS INSTRUCTION VIDEOS + GREAT PRICES +
FREE CATALODG - ENOUGH SAID , 12240 Parmis
Bivd., Suite AZTE, Moreno Valley, E.l.lli E!'H-? {800y TS
84T

SPORTING GOODS AND EQLEPMENT

EWISS ARMY KMIVES, 11 Tools-in-One Guaranteed
Cruality $15.95 PPD. Mike Jensen, Box 7361, Rochestar, MN
55800

GUNS, DECOYS, HUNTING

DELAHDMA AMMUNITION COMPANY BUY DIRECT AND
SAVE Many popular calibers, rimfirg, centerf
and rifie ammunition, For free price list snd ordesing
alprmation wivle or call ug: 4310'W. Aogers Bivd., Skiatook,
DK 74070, (918) J96-318T

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT., Guar-
aniesd Catalog £2.00 (Relundabie). Camelol, Dept. 44, Box
65, Brimiol, Wisconsin 53104

MACHINERY, TOOLS & SUPPLIES

HOBBYISTS improve your LATHE with the ultimate toal-
post systam| KAF, Box TH3C. 5t. Joseph, MI 43085, §16-420-
Tasa

[Contimssd on nad page)



MACHINERY, TOOLS & SUPPLIES
— e P s
FOUMDRY SETS Supples, Brochure $1.00. Pyramid

Producta, H.0.C-1 P.O. Box 21, Niland, CA 82257, (618) 354-
4265

LATHES - INDUSTRIAL'HOBEY FROM $350.00, METALS,
SUPPLIES. LARGE CATALOG 52.00. CAMPBELL TOOLS,
mﬂ SELMA RO, SPRINGFIELD, DHIO 45505. 1.513-322-

4" METAL Cutting Lathe $121. 70, Taig, 12418 Nightingala,
Chancigr, AT 85249

BANDSAW BLADES, Any Sore. Free lerature. King Saw
6541 Tidewater Drive. Norolk, Yirginia 23509

LUMBERJACK chain saw sawmills - powsr-foed. Bro-
chure §2.00. Brown Enginesnng, Box 40. Wesl Point, CA
Q5255

FANTASTIC Sawings On South Bend Lahes! Catalog
§1.00 Blue Aidgea, PO Box 538, Hurricans, Wy 25506
(304) 562-3538

H_A&mm

MIRACLE HOIST 2 People Can EASILY Hois! 16 Wall
Sections 28" Trust Rahers Cost Appro. 52500 Simpés
Constructions Plans $19.95 + $2.05 S5H Wnghl Way, Box
ETH, Gresrwville, M| 4RB38

CLASSY DESK, impressive, Detaihed Drawings and proce-
dure, 21 page manual $4.35 DAY Company, P.O. Box 7778,
Marieita, GA 30065

DOGHOUSE PLANMS. Includes matenals list Detsided
drawings and complete how 1o nstructions. Send $5.85 to:
Lessa Entarpnses. PO Gox 1426, Washington, PA 15301

CROSSBOWS TO WHIRLPOOLS - Easy, InExpensive
plans, Catsleg, 51 1o Intormabonal Rasaurces, Box 3572
Grand Rapids. Mi 45801-3572

PESKY GOPHERSRODENTS ? Build the ultimate trap! No
Poisana! No moving parts| Safe! Fun! Easy! Inexpensive! For
plans send 3695, SLNovak, P.O. Bax 11137, Miksaukes, Wi
53211

HEW Catalog - HUNDREDS of plana - FREE 1ap dnill chart -
Sieel - Brass - Aluminum - Shop Suppbes - Compuier
Conirol your machines Sena $2 00 - CEL RA# 1, Box 163PM,
Cameron, IL 61423

BLAST mway painl with $4.00 sand blaster, plans 5500
Meed fap, drill. Sand-Rubdd, Rt 4, Box 45 M1 Ofnes, NC 28365

WINDOW Flower Box ihat Converts 1o Fire Escape Ladder
Inatanily. Send 51250 1o Kenrod, Bax 383, Ely. Mevada
BE3D

FISH ALEAT Plans 5300 WP Enterprises. PO Box 908,
Gardner, M. 01440 Mo Canadian Ordars

NEW! Build shop eguipment of PYC Pipe. Infarmation.
GF Muyllinsaux, P.O. Bax 77, Otegd. MY 13825

FREE ENERGY! Fuel-less Molors and Generators. HLA,
AEP, Bowling Green, MO 63334

AFS RADIANT BARRIER - EASY INSTALLATION Enargy
Swangs - Non-Towst - Everlasting Home Comfon, Reducs
summer attic heat by up 1o 3% Helps prevent winfer heat
fossl Government tesisd and aporoved. Brochure and prod-
wit sample - Sena §1.00. AFS - ADVANCED FOIL SYSTEMS -
(BOD) 287-4244, 4471 E Santa Ana St Suite F. Ontano, CA
81T

CONYERT your sxisting fireplace imo a heat source for
yaur homss. Caramic glass. air tight cesign 220 ¢ Lm. blower
&gy 10 ingtall under $900.00. Wilkenmng Fireplace Co. 1-800-
367-THTE

SAVE & TO 15% ON HEATING COSTS. Solar Heating
Cvapary Opening indicator - Mew Patenied device lells whan
0 opeen of chose draperies 1o save energy. 524000 or $5,00
lor manual Solartek, Inc, 451 East Roosevelt Road #2318,
Lomiard, IL B0148

NEW! BLILD AMATING LIOUID PISTOM EMGINE from
pupe fittings. Easy plans. Free information. ABCO. Box 306-
M0, Seminary, M5 359479

GIANT SOLAR PANELS B44.00 EACH! Excelient Prices
Solat Equipment'Accessoriea Free InformalionSASE
Catalog $3.00: Pak Ral Electroncs. Box B90073. Houston,
TX Traga. (M13) 883-0013.

SOLAR Colleciors You Construct Send Stamp. 10905
PMJ Haywenhurst, Granada Hills, CA 01344

KIDS WATCH TOO MUCH TVT] Secure dewce lela tham
walch lime you sel. Plans 36 THE MICRO GURLL PO Boa
160063-A, Arlington, Tx TE0ES-D063

AR HOCKEY TABLE PLANS
Street, Melbourne, Flonda 32805

5795, Kelly. 561 Young

SURFBOARD. Easy 1o build. For plans send 514 95 o, MA
Baker, 14 Apdwood Trace Ocala, Florida 34472

70 HOME projects made easy' lusirated handbook
4. Beacon Multimedia Corporation, Box S703-Pii1
‘Washingion, DC 20018,

D07 sacunty! “MICROSAFE". Plans §7 5804 Dunn
Siurgeon Bay, Wi 54235,

BUILD your own 12 Volt Bateery Charger. plans 5785
Charger, PO Box 185124, Irving, Texas T5018-5124

DOUBLE 1he range of your condiess phona! Kil includes
parts and sasy instructions. Mot a gimmack) $20.00 + $3.50
SH. Albaugh Co., Box 8136, Zanesville, OH 437028138,

BULD PULL DUT ACCESS TRAY in your exisling cup-
poards. INexpensive. sasy coNsiructon. No mon grocaries-
utsnsds hidden in lower rear cupboards Piciured plans
500 AP Associates G844 Lindsley Ave. Andover, Ohio
44003

NEVER L ties agan. Corvert ordingry neck tigs into
never-tiea. Mo clips, ping, ar permanent loops. Plans 52 cesh
plus SASE. Olever Dedogne. POB 200534, Austin, TX TRT20-
0534

SOLAR Powersd Products. Catalog 51.00 ALLEGORY
CORPORATION, P.O. Box 3518-PM, Bermeley, Calfformaa
478

THE TORP BUNK PLANS Space Saving Baedroom Furni-
ture. Easy To Foliow Plans, Maborial Lisis, And knsiructions.
5595 5 A M. PO Box 1555, Beaverion, Oregon ST00G

HOME CRAFTSMAN

BUILD YOUR OWM HOT TUB 4FT «6FT. Compéats Plans
51895 Avant Hot Tub Co., 100 Clark 5t Garfeld, New
Jarsiry OT020

MAKE WOODEM TOYS, whirligigs. banks, door harps,
dofihouses. clocks, music boses, weather instruments,
crafts, fumniure with our plans, kits, supples—Catalog
57.00—{300}-848-4383—Charry Trew Toys, Baelmont. 0OH
437180088

FULL-SIZE PROFESSIOMAL PLANS Catalog $3.00. Over
200 plans for building fine fumiture. Furniture Designs, Inc
CPa2, 1827 Eimdale Ave , Glenwiew, |L G0025

FREE Full-size Woodworking Patlerns With $2.00 Cals-
iogue. Countryerah, Box B33, Bay Aoberis NF. Canada ADA
164

BUTLER'S TABLE in a day for $20. Plans 54, Woody's,
P.O. Box 823, Churchwille, MD 21028

STAINED GLASS, tools, supplies, boaks, mane. Catalag
§1.00. AmariGias - MPMI0. Box 27668, Omaha, Nebraska
B8 270858,

REHAR wood windows' Till Sash Balances modarmize
your cld windows. Easy insiallation. economical. Narflex
Corp.. 7850 Grand Depd. P. Elmwond Park, IL 60635

CENTRAL Vacuum Hose Aitachmenis Pipe Unils 405
436-5550. Fax 405-435-5500

ASTOMISHING HEW INYENTION! Magnatic Padiock Mo
eyhobE, can't be picked, can't neere up. S1ops Erooks cold
Two msghetic impulse “keys  with sach lock, Duplication
almos] impossible. Heat tredted, axira sbrong, non corrod-
ing GLMRANTEED. 58 85 plus §1.75 s'h. Snow Associaies,
Box 1246-M. Columbus, IN 47202

SAVE 5200 - 3400 A YEAR! On water haating and plumi-
ing costs Revolutionary patented product available direct
from manutacturar at over 7% off retad! Send $29.95 plus
54.95 shipping 1o HydraDynamics, P.0. Box 508, Resmond,
WA 980T Money back guaran e

YU BUILD IT MODULAR HOMES. INSTRUCTION BODK-
LET $8.95 PLUS SASP TO: BOX 626, FARMINGDALE. NJ
oTTaT

WOOD, WOODWORKING

FFTY PATTERNS BOOK $10.95 information $2.00. Cut i
Out Enterprises, Box 404, Clearfield. PA 16830

SUPER Woodcraft Patterns, Catslog 51.00 Crafters
11840 North US. 27, Dawiit, Michigan 48820

TRADE SECRETS LEDA SAVE §1,000's on Home
improvements. FREE FACTS Caill: . 1-800-047-3835,
Extansian 103 -

PLASTICS

RUBBER COMPOUNDS, technigues. Maks masks, molds,
foys, parts, Catalog. $1.00 Handmade, Box 16713 (A1,
Mernphes, TN 38186-0713

CASTOLITE Liquid Piastics Crysial clear, colors. For
casting. embedding, coating, Fiberglassing, repairing and
meproducing with our Modd Making Supplies. Calaiog 52.00
CASTOLITE, Dept S2MPM, 4315 Dean, Woodstock, L
BO0SA

AR CONDITIONING & HEATING
Build a portable SYSTEM. Su-
pericr design inchudes ol and falisates. Recovers
#ummm o IHHWEAMI-

instructions, $85.00 Earthguard, 528 Browns

DO IT YOURSELF

INSTALL Your Own INGROUND POOL For Az Low as
£163500 Cheswick Pools, Route 28, Cheswick, PA 15024
A12-2T4-B400.

UPHOLSTERY TRAINING VIDEDS. Free Brochure VUE
Box 128PM. El Vemno. CA 35433, 800-635-3450

BELT BUCKLES lor coins. stones, jewelry mountings, cul
stones, clock warks. Wholesale catalog 51.00. Eloxite Box
T20, Wheatland, Wyaming B2201

FIRE KILLE. Unique Automatic Fire Extingisisher Protects
Your Home and Family, Frea information. 1 (B00) 5255082

METALWORKING! Book catakeg FREE ... BLACK-
SMITHING - CASTING - ELECTROPLATING - LOCKSMITH-
ING - MACHINING - WELDING. Corbin, 3380 Shendan Suite
T43M, Amharsl, NY 147261433

DRIPPING FAUCETS, RUNMING TOILETS? Fix smple
household ieaks yourset! Video. §8.8% Plus §200 54
Compass Communications, Dept PMI082 PO 4174
Culyer City, CA 90230

SAVE! Homa repair & remodeling fipe. 400 page
MWIﬁMMM‘lMWﬁM
Drive, Arvada, CO 80005 :

ARTS, CRAFTS, SUPPLIES

BULLD chocks for profit [cost under S8.00 each!) Qur
videas Shaw you how! Whalesals elock catalog $3 00 (Ereds-
#d) containg over 1500 (terms! Steebar, PO Box 463-P,
Andowear, MJ 0TB21-0463,

“GETTING Started in Stained Glass. " $1.00 Whittamaors,
Box 20657, Hanowver, Mass 02339

CLOCK WORKS, beading supplies, rockhound supplies,
balt buckies, cul siones. Wholesale catalog 51,00, Elonie,
Hox 7273, Whestland, Wyoming 82201

HEED HELP Figusing (he Cost ol your Advrtisement 37

muqmwumu;mmmﬂ
we'll FAX Back with s Price Quole.

TOYS, GAMES, KITES, PUETLES,
NOVELTIES

SPORAT KITES The Hi-Tech Generation FREE CATALDG
+ GREAT PRICES FiteTrek, 12240 Parris Biva., Suite AZ78,
Morenc Valley, Calif. 2557, 1(800) 775-5877

'WIN AT BLACKJACK! Pocket sized rubes cand 52 00 EZ-
Rubes, Bax B010T1, San Diego, CA 921601071,

WIN coniests! Free detalls. Rosemary, 10630-358 Yonga,
P06, Richmand Hill. K L&C 3CT Canaga

MAGIC TRICKS, JOKES,
VENTRLOOLESM

PROFESSIONAL Magic! Huge Catalog, over 1,000 Tricks
and Books. $4.50. Hank Lee's Magic Factory, Depl. PM10,
125 Lincodn Streel, Boston, Massachuseits 02111

VENTRILDQUIST Supplies, Instruction.  Informathon
FREE] Dummy Catalog 52 00 Maher, Box 420-PM, Littieion,
Caolorado 80160

FREE! Worids Leading Novelty Catalog 1600 Jokes
Tricks, Science. Sporis. Hobbies Johnson-Smith, F-01
Brademon, FL 34208-5500

AMAZING MAGIC, Sensational Jokes FOUR F
Super Catalogs 53. Huey's, POB 505, Wallis, TX 77485
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BOTTLE Cutting, Enjoyable, Ecological, Free Brochure
Bax 210, Cataract, W1 54620

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED PIMS, DECALS.
Frae Catalog. Lowest Prices. Siadr, TP Tnker 51
Woodsiock, NY 12488, 146798500, Fax; 914-675-5645

GOVERNMENT AUCTIONS DIRECTORY, ANY STATE
§7.00 to: Joe Wisike & Associates, Box 24106, Apple Valley,
MN 55124

ANTIOUES, RELICS, INDIAN GOODS &
COLRIOS

FREE List to Senous Colleciors. 300,000 indian Anifacts.
Spears, Pots. 50,000 Minerals And Fossils Caddo Tradang,
Box 668, Murfreasboro, Arkansas 71858

FREE Giant Bargain Stamp Catalog, Full Of All The Latest
Oifferings On Worldwide Stamps, Accessories And Supplies.
Baseball Cands, Posicards And Banknotes. Plus You'll Re-
cerve Slamps On Approval. Buy Only What You Like, Return
Balance, Satislsclion Guarenieed Jamestown Stamp
Cormpany, Inc. Dep't. E102PM, Jarnastown, NY 14T01-0018

1.000 Stamps. £2.05. Guarianised worth over 330 at Inber-
national Catalog prices! All-different. 55 coumnbres!
back. Ciher slamps 1o buy or return, Kenmore, OM-T13,
Mitford, MH 03055

FREE sample plus catalog. Jeferses, 3480 Middiabell,
‘West Bloomflisld, M| 48333

50 DIFFERENT Oid U5, between 1851 and 1839 - §1.00 Ea
Aoush, Box 3734, Mangfinid, Ohio 44807

OLD US. stamps on approvael. Sherman, Box 15355E
Philadaiphia, P4 19111

COLLEGE Bound Students, GrantsScholarships Guaran-
tead Aid. BO0-E43-2587

BECOME A PARALEGAL HOME STUDY. FREE CATA-
LOGLUE, B00-362-T0T0 DEPT. LL13T.

PARALEGAL GRADED CURRICULUM. Approved home
study. Most atlordable and comprehensve 100 years of
legal training Free catalog. (B00) B26-9228 BLACKSTONE
SCHOOL OF LAW, P O Bex 871449, Deparimant P, Dalkas,
TH 75287

RONRESIDENT UNWVERSITY DEGREES. Bachmior's, Mas-
tar's. Dociorates. Acc rdited, inexpendive, fast. Credit lor lite
experence, Froe sixisen page bookiet. Or. John Bear,
Costedoat & Bear Book Sales, P.O. Box 826PM, Benacia, CA
4510 (AO0) BIS-A535

BE A LOCKSMITH. Moneymaking Carser Opparunity
Send fod & Free Book 1o the Lotksmithing Institule, Dept
J10-102. Fairtiekd, MJ 07004

TERMPAPER assistance 19,278 papers Available! 306-
jpage catalog—rush 52 00 Research, 11322 Idaho. & 206MK._
Los Angeles 90025 Toll-Free Holline: BO00-351-0222
(Califormia: 310-477-8226)

LEARM Lancscaping 8f home. Free brochure Lilslsme
Caresr Schools, Dept PMO1AZ. 101 Harrison Strest,
Archbald, PA 18403

FREE VIDED Eviemal BARS, MSMBA, PrOVLAW - Ac-
crodited, Financial Ald (800) T56-0005 Ext 817 LaSalin
University, Mandeville, LA 704 T0-4000

LEARN slectronhcs and digital Programmad coursas. 329
Guarsntesd. TSI, S0 NW B8th 51 Parkland, FL 33067

INVESTIGATION CAREER. Cusck homa siudy. Bacome a
professional, [@B00) 3726880

FULLY APPROVED UMIVERSITY DEGREES! Econpmical
home study lor Bacheiors, Master's PhDd, FULLY AP-
PROVED by the California Supsrimendent of Public heirue-
tign. Prestig taculty counsels for independant siudy and

FOUR Formign sets 25¢. Anguest approvals. A.G Sales.
Box 1D85-M, Jamaica, NY 11431

FREE 50 Worldwide Stamps. Approvais. Spibusch, Box
14054, Lanexa, KS 66285

lite experience credits (8000 enrolled students, £00 faculty).
FREE INFORMATION—Richard Crewa MD. [Harvard),
Preaident, Columida Pacilic Universily, Depaniment 2EB0,
1415 Third Strest, San Aafasl, CA 94901, Toll frea (B00) 237-
0118 California: (B00) 552-5522, or (415) 453-1650

ISRAEL 15 Dviterent 10¢ Approvals. Sam Ghazen, Box 666
Delray Baach, Florida 33447

100 Mint Pairs 54.00. M. King. 330 Alaxander. Kamioops.
BC V28 3R3, Canada

FREE 25 World YWide Sismps with Approvais. Send Sael-
Addressed Stampad Envedope to: F & I Creative Collections.,
P.D. Bax 1577, Springendlls, AZ. BSH38

MAKE MOMEY COLLECTING STAMPS - Roap handsome
prodits from your collection. For information sand £3.00 to
KROATHERN INTRIGUE, 330 Dundas Street Easi Suite 110
Ballewille. Ontario. Canada KBN 502

300 A Different US 52 Gadl Eckert, 1287 Pinelakes
Bhwd. N Ft. Myers, Florida 33303

“PENNY Sitamp Approvals,” Regardiess Catalog. Kiostar,
4164 52nd 5t., San Deago. CA 52105

PLAYS, SONGS, MANUSCRIPTS

$1,200.00 Cash Prize. Posms Wanled For New Songs -

Aecordings - Publshing, Broadway Musical Productions.
Box T43E-PM, Sarassta, FL 34278,

FAEE CAREER GLNDE. Earn maore money with Success
Prowen Correspondence Diploma Courses. Granion
Instriute, ME3A Adelaide Sireel, West Toronio, Canada MSH
1¥3

COLLEGE Dagrees Without Classrooms. Complete infor-
mation on hundreds of sccrediled schooss Fres reoorded
mesaage: [TO7) &47-3053. (BKT3)

COLLEGE Financial Ald Sourpes! Write'Call For Free
information, Derdist Waesi, 358 Woodhams Road Santa
Ciara, CA 95051, (B00) BT2-1221. Ex1. 1927,

CHRISTIAN Tracts. Send Postege. 1709 Fredricksburg
Ave., Laketand, Florida 32803

PRODUCTIVE STUDY TECHMIQUES. Developed by Ph.D.
FREE Information. PAS Box 10440 PMI0, Persacola FL
A2524-0449,

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDNON Top Brands, Cordovox, Buy Direct Treman-
dows Discounts. Trades. accepted. Free brochure. PM,
Accordion-O-Rama, 16 West 19ih Sresl, New York, NY
10011, Phorne 2126750088,

INETRUMENT Kits! Bumld Appalachian and hammared
dulcimers, banjos, mandoling, even harps, harpischonds
Free Calalng. PM Hughes, 4418 West Collax, Darver, GO
80204

RICH Man's Secred! You never heard of read 8 message
like this belare! Author ol amazing new book just paid nearty
51 milkon personal incoma Tax (5543,288 00} Mot long ago
i siruggled just 1o pay rent! Aevealing Free Cassetie Tapa
andl fodiow-along Workbook can be your key 1o wealth and
success tool Send 52 10 halp defray first class p&h cost 1o
Sacrat, 911-0 Bryant Place. Qjas, GA 33023-3301
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LOCKSMITHING, Unwersal School of Masier, Correspon-
gance and Shop Training. Boo 214652PM. Sacramanta, CA
95821

OVERSEAS., To $1000 Daily! FREE list. INCPO, Box 585,
Dearparm, M 48120

EASY Work! Excefient Pay! Assemibie Products At Home
Tl Free 1-B00-467-5565 Ext. 5008

OVERSEAS .,. 530,000 - §75000+. Free Rapor!
Employmant, Box 5TI-AX, Lighthouse Point, FL 33074

$500.00 Weekly Mailing Lettars Free Detasds. Homeworkar,
P.0. Box 338584, Las Vegas. NV 85133

ALASKA SUMMER EMPLOYMENT—Earm S600-+ 'wesk in
cannery, $8.000-512.000 - lor iwo months on lishing vwessal.
Mo experignce necesary. MALE or FEMALE. For 92783
employment booklel, send $10.85 to MBL Research, Box
B4008-PM. Seaitis, WA 98124-B408—60 day, unconditional,
100 monay back gQuaranisg

WORK AT HOME! EXCELLENT PAY! Eaay Product as-
sembly! Toll Free 1-800-873-6365 Exi. 5011

129 84 Weekly Assermbiing Our Products A Home 1-800-
1933004 510-432-2514 (Measage)

PATENT IT ECONOMICALLY! Free deails. Licensed since
1958, Amner Associares, 2008 Fondulsc, Richmond, VA

WORK IRECTLY WITH
REGISTERED PATENT ATTORMEY
AND ENGINEER
WITH fwiyoe years combined and paint
g LS and mlernationg! paieen apphcations. PATENT
and DEVELOP your winn with e sxpengnce of an b Cal
oF wiite for Inee: CONFIDENTIAL DISCLOSURE, OoF

fry, Maretrg Plans, Owversess Profotypes
Fezoaich faadly Avsiatia Alss n Copyrgnis and
Fadernard -LESS THAN OME HOUR TIME TO WS,

PATENT OFFICE—TOLL FREE FROM LS. AND CANADA
B00-367-7748 or write: MICHAEL | KROLL. Flegusteied Fatent
Atiomey, LS. Paiert regstaion #26,755; 171 Sibwel Lans,
Syossat, Mew Yok 11791, Ouisde USA (S18) - 3E2TTIT
FAX: (516) - E2-JTET.

PATENT AMD DEVELOP Your Invenlon. Aegistersd Pat-
ent Agant and Licensed Prolesssonal Engireer. Send for
FREE PATENT INFORMATION Every Inventor Should Have.
Richard L. Miller, 12 Parkssde Orwve, Sulie-M, Dix Hitls, NY
11T46-4679. (516 469-4343

INVENTORS! Can you patent and profil from your sbea?
Call AMERICAM INVENTORS CORP. for fres information
Serving imventors since 1975 1-800-238-5658

PATENT SEARCHES. FREE Detmls. PaieniFinders, Suite
1858, 3230 N Streed, N W.. Washington, DuG. 20007,

ALL MNow |deas'Products Free palenting. devslopmant,
lisensing package call Davison & Associnies 1-B0D-ET7-
6382

CONTINGENCY PATENT LICEMSING. No fees anytima.
Thros dacades experience: law, lechnology, negotiation,
Propat International Corporation, 441 Summer Sirest,
Stamiord, CT 08001, 203-325-3344.

PATENT Search Rapid Pateni, The World's Largest Pri-
wate Provider O Palen! Documaniation, Locsilsd Next To
The U 5. Patent Office. Oiers Low Cost Manusl And On-Line
Computerized Patentability Searches. Fastes! Sarvice. Sates-
faction Guarantess For Informabon And Estimated Costs
Call 1-800-336-5010 Ext 31

INVENTIONS, iseas, new products. We submit o industry.
Call 1-800-268-DEA

ACCUSEARCH Spacialres in Thorough, Prompl, inex-
pansive Patent Soarches. 1-B00-959-5458

REGISTERED PATENT ATTORMEY. DA Hettlesirings
Fresa Information. 1-800-966-T577

SCHOOLS
WORLD WIDE COLLEGE OF AUCTIOMEERING, INC. (for-
merly Ressch) Term soon Free catalog COL. GORDON E.
TAYLOR, Box 549, Dept. 15, Mason City, L& 50401, 515423
5342

HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. EST. 1897. CALL 1-800-

DETECTIVE Home Study Course. Free iapel pén, cerifi-
cabe, great fulure, Professional Investigator School, Dept
CP, PO, Box 41258, Los Angeles. CA SOMM1

NEED HELP the Cost of pour Advermemant?7
Call s e 21 o g um g FAX (212-586-5502) snd
we'll FAX Back with a Price Cuots.

INVENTORS! Your first step is important. For FREE
adwce, call ADVANCED PATENT SERVICES, Washingion,
DiC, B00-458-0052.

FREE protection lorms and information kit AMiliated
Inveniors Foundation. 1-800-525-5885.

LOW COST PATENT SERVICES: Your ldea May Bacome
A Profiable Irvention. Frees Information. “INVENTORS
HELPER™, PO Box 276, Berganfiesd, M. 07621

INVENTORS Dugest. Since 1885 The inventor's magazine!
5201 Mopney back guarantes. 1-000-525-5885. Free patent
manal

NVENTORS-HEVER DIVULGE IDEAS TO STRANGERS!
Avosd ripoits - save thousands! Resdiutionany probection/
markating mathod® Nengrefit argenization. Free elorma-
lan 24 hours: 1-B00-845-3Z28

{Continued on next page)



FOR INVENTORS
from

HAVE AM IDEAT INVENTORS for FREE INFORMATION
PACMAGEFREE REVIEW, call FREEDOM MARKETING
IMC. BO00-532-4268.

INVENTORS Don't Be Fooled - Call Qur inventors Clulb
1-B00-458-1T22

LEARN horw 10 offer your invention fof sale or license. Fres
booklet outlines procedures, royally rales, requiremenis.
Kessler Sales Corporation, C-5-FI-2, Framont, Ohio 43420

FREE copy of palenl, new rolary enging, Wrile, Pater
Horsley, 115 Aiverbirch Cres SE Calgary, AB, Canada
TRC 31

INVENTOR? Free Imvenbonidea information kit Free
Industry access review. Eurska Solutions Intarnational, inc
1-800-547-TAAE

MNEWSLETTERS generwis sales and clienta. Create your
awn kit Artwork, leyouls, complete instructions.
§12.94. Salistaction guaranised. Newsletters Plus, Box 165
P, Hartsville, SC 28550

PRINTING PRESSES, RUBBER STAMP
DUTFITS

TYPE for printing and stamps. Catalog 52.00 deductible
Quaker City Type, ALD. 3, Box 134, Honeybrook, P& 10344

BOOKLETS. Save 5% Fres catalog. Speedibooks, Box
ABPM3, Richfiokd, OH 44288,

CLOCKS, WATCHES, OLD GOLD,
JEWELIRTY

AVOID “SCAMS" - Frea Governmaent rnp-nﬂl auposing
imention marketing companies. 1-800-428-5778.

BURGICAL Techriown Unskiliéd On vennan F'-m;en
Balling His kdea For Miew Cardiosascalar ratrument Send
$10.00 tor imbermation. Carles Brto. PO Bor 54 Oowssa,
T, THTE0-0084

PATENT APPLICATION SOFTWARE, NEW! Fres bro-
chure. Call 1-800-833-3939 Ext. 5014

HISTORIC Patents: Edisons Lighibulb, Wrght Bros. air-
plane, Ov. Gailings gun. SZcopy. ECS. P.O. D65, Lake
Hawasu, AL BE400-0965

HVENTORS: Free information on offanng your invention
for sale. Kessier Sales Corporatson, C-5-0W-2. Framont, Ohio
43420

CALIFORMIA Land $50 Down S50 Monthly. P, Box
35291, Los Angeles, B0035

COUNTRY REAL ESTATE CATALOG—Undec National &
HEW 200-pape catakog features the best bargans in country
real estale across America! Wilderness lands & retreats
tarms, ranches. hisloric homes, walerfront proparties &
micre. Sand E5 1o UNITED NATIOMAL REAL ESTATE, 4700-
PM Bealigview, Kansas City, MD 84112, or call 1-800-299-
1020 VisaMAC sccepiad.

NOATHERM IDAHO. 510-20 ACRES. Baaufihul Marhwest
forest and lake country. Hunting. Fishing, Recreation Fe-
tiremant. FREE brochurs. MATIOMAL ASSOCIATED
PROPEATIES, t111-ME Sherman, Coeur d'Alens, ldaho
B3814. (208) GE4-8161

BELL Your Home, Pocket Reaftor Fee $5.00. Janet, P.O
Bax 163, Kingsmill, OH 45034

GOVERNMENT HOMES from §1 (U repairy. Delinquent tax
property. Repossessions. Your area (1) BOS-962-8000 Ext
GH-20024 Tor current repo list

BUY IT WHOLESALE

HIGHEST CASH for Gold, Jewalry, Gold Teasth, Fings.
Dramonds, Watches, Siver, Platinum. Mail Articies Today
Froe gifi with information. Chicago Gold & Precious Metals,
10 South Wabash, Dept. 2588, Chicago, 60603,

TAKE WO CHAMCES. Deal with cédest, most rediabla finm
in obd gold business. Established in 1834 We buy Godd,
Silver, Platinum. Dwamonds, Highest Cash. Free Informa-
tion: Aose Indusinies. 25-A East Madison, Chicago 60602

HYDAALLIC JACK REPAIR MANUAL, CATALDG $10.00.
HYDRAULIC PARTS SUPFLY, BOX 4157, BROWNSVILLE,
TEEAS TRS20-4157

RECYCLE METALS. MO, NOT CANS| Easy 5458
wonkly| Froe information. Ascycler, Box 881804, Frankiin,
TH JT008-1804

PLANG Tuning quickly loarmed with home study courses.
Dwploma granted. American Tuning School, 17050 Telfer
[Drrivan, Mangan Hill, Callf. 5047

$3200 From Sguare Fool Plywood (Huge Demand)
$1.00, (Refundable) Woodwin-Pid, POB 858, Bridgewater,
Mags. 03A24-0855

LEARM Sewing Machine Reparing. Men Women.
Lucratve Profits. Gresslin Correspondence School, Bon
5104, Spancer, lowa 51301,

VENDING MACHIMES. No selling. Routes eam amazing
jprofits. ~Big Catalogus FREE." Parkwey Corporation, PO,
Box 277 PMB, Timonium, Mandand 21084-0277

NEW! GROW EXPENSIVE PLANTS. SELL FOR 2.000%
PAOFIT. Free information. Growbiz, Box  308-M10,
Seminary, M5 30479

TAKE PICTURES for profit. Camers Ventures., Box 771,
Larmar, CO B1052

MAILORDER Booka 1.000 Prodil. Selecico, Box 1140,
Clearwatar, FL 34617

§500.00 FROM OME SACK CEMENT! FREE Pictura Proof.
BRINCO, Bax 1002-M, Hespatia, CA BXME

BURIED TREASURE - Sensilive aguipmen] sllows local-
ing from distance. Brochure free. Simmons, Box 10057-MA,
Wilmingtan, NC 28405

BIG PROFITS! REPAIRING WINDSHIELDS mnd plate
glass. §70,000 yearty. Call 1-800-441-4527 for FREE details.
Gilass Tachnology, inc.. Dept. 10P. 434 Turner Or., Durango.
CO &

FREE miormation Starier & Anemalor Rebuibding. Box
&2, Saymour, TN JTB6S

PLASTERCRAFT Profilabie Home Business 3000
Molds Available. Details. Lynnatte. 6251C Mentpark, Mantor,
Ohig 44060

LEARN WVCR REFAIR. Homa Study, High-Profil Rapairs
Without Inwesting In High-Tech Tools. Free Career Litara-
ture, BO0-362-TOTO Dept. VL127,

$225 DALY “CHRAOME PLATING™ Auto Pars, Matorey-
clag, Inaapensive, easy. (Fres) Informaton; Chroma Plating,
Box 2285, Waldord, Maryland 20604

#1 MONEY Maker Spare Tima' Mo salling! No inventory!
Publicly decumented seven weak 519,619 mcomal Frea
Audio cassatte and Report reveal everything Real Monay,
#11-PM Bryant Place. Djad, CA 83023

LET The Governmanl Finance your small business.
Granisioans 1o $500.000. Free recorded message TOT-440-
B&O0. [WET)

SATIN Jackets Direct Wholesale §300 For Catalogue
Charlie's, 1808 M. Quesan 51, Palestine, TX 75801

21988 New International Product Sources! Keysourca,
Box 5658, Orona, FL 34660.

BELTS, Buckles, Hat Tacs, Jewelry, More Comgplate line
fast sallers. Big Profits. Compleie daaler sat up. Caodor
catalog 31.00. Anchor, Box 3858-PMA, North Providence, R
o2an

ROLEX PRESIDENT/ SUBMARINER Raplica Walches, Top
Quality, Wholesale Prices. Brochure. 1-800-553-4334

CLOSEOUT Jewelry & Crall Supplies. (Catalog 50¢)
Rousssis, 107-1631 Dow, Arlinglon, MA 02174-7198

EASY cash income, Giant profits from small hor 3

$40,000 ON "4 ACRE! Mew Hydroponcs - Inexpensive.
plaasant. practical! Fres information. Aobin's. Box 6871804,
Franklin, TH 370581804

$1.,000 WEEKLY AR TOOL REPAIRING. Instructions,
Parts and Tools Wholesal. Free Detalls. Box 534, Wichita
Falls, TX T8307

VINYL'S where the money ksl Profeasionally repair, recol-
or furniture. Quick, sasy. Two 520 (obs & day earms you
§1,000 & month, Homes, cars, offices, restaurants, Star
sarming in a few days. Detadls free. VIP, 2007 Monirose,
Chicago 60618

START A Million Dallar mail order business. Wie drop-ship
2955 besi selling products. Lowest below wholesals prices.
Irmecliate dalivary. Spectacular home business oppartuni-
ty. Fres Book. SMC. 9401 De Solo Avence, Depl 20-46,
Chatsworth, A 91311-4681

§1,000'S POSSIBLE, FREE. Stampad envalope: Progress,
Box 83244, Los Angeles, CA 50053

HOME Assambly Work Avaitabla! Guarantesd Easy Mon-
eyl Froe Dotasls! Homeworker; Box 520, Danville, KH 03819

5200 - S500 weskly—AT HOME! No gmmicks—UDetails
50¢ (coin). Hormeworkers-8, Box 32307, PBG, FL 33420

GET FICH| Secrel law smashes debls—bangs Cash,

Credit! Details 50¢ (coin), Wealthkit'B, Box 32388, PBA. FL
320

booklets Perfect home business. Free proofl Eagle
Publshing, Box B34P, Casper, WY 82601

SELL BOOKS by mail. Profits to 1000%! 500 tiles, Free
detmils. NBF, Box 33823-A, San Antono, TX TEHES

SAW GLEDE Manufaciuring bussnass for sale, surtable for
small workshop, sl product by mail order, Write o: 810120
Ontano Lid,, Elmira Ontario, Canada NIB 1G3

BUMPERSTICKER Printer. Cheap, simpée, portable Free
datails. Bumpar, POB 23781 (GC). Tampa, FL 33622

§300.00 PER DAY for MAILING LETTERS! Details S0e
{ooin], MoneymakersB, Box 32388, Paim Besach Gardens,
FL 33420

$400.00 DAILY from your telephone answering machinal!
Mever talk 10 anyone! Details 50¢ (coin). CommTech-B, Box
32308, Palm Beach Oardena, FL 3420

WE'LL Pay You To Type Mames And Addresses From
Homa, $500.00 Per 1000. Call 1-800-896-1665 (5148 min/
T8yra.+ ) or Wrile: PASSE - XPM1062, 161 5. Lincolrvway, M.
Aurora, |L 60542

VACUUM CLEANERS Discoun Prices”™ Mew Rainbow
$E00 95 Mazzke 3140 85, Kirty, Filler Quean, Trl-Star, Pana-
sonic, Aoyal, Oreck: ABC Vacuum Wamehouse, 6720 Burmnet-
PM, Ausiin, TX TETST. (512)458-TE43.

FREE WORLD TRADE DRRECTORIES CATALOG! SELEX,
Box 1578, Richnert Park, CA 84527

EARN MOMEY selling Gotd and cosiuma jewelry, rings,
watches-Buy Direct. 130% Balow Fetail Catalog $1.00
Anka-PM. 40 Freeway Drive, Cranston, Rl 02820

BLUE BLOCK Sunglasses. Az Sean On TV. §12.95 a pair
Box 818M, Alameda, CA 545018018

MNEED HELP Figuring the Codl ol your Advenisaman? 7
Call us st 212-649-3167 or sand 1z a FAX (11 2-556-5562) and
well FAX Back with 2 Price Quote.

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

ACTIVE MEW “HOTLINE™ MAMES| GUARANTEED! FAST
DELIVERY! MIXED STATES! 200%20; 500:535; 1000555,
DEALER'S CO-OF, BOX 526-PM, GRIFFTTH, I 483150535,
1-{B00) B92-8405

BECOME A REAL ESTATE APPRAISER. Home Sludy,
Fres Litarature. BOD-362-T070 Depd. AL12T.

PROFITABLE Gold Fodl Printer, Personalize business
cards, penclls. matches, Fres details. Gold, POB 24388 {GC),
Tampa. FL 33623

NEOM, COURSE WITH FREE VIDEQ! NEONICS, BOX
4410, ARLINGTON, VIRGINLA, 22204

B0 MOMEY REPAIRING AUTD WINDSHIELDS. Supplies
and informaton. Orubbs Giass Patch, PO Box 243,
Monticelio, AR T1655. 1-800-243-2213

NEW! 2000% PROFITS - in Moldmaking/Casting. Free
information. Casicrafter, Box 18588(M10), Memphis, TN
38186-0588

FIRE YOUR BOSS. Homamada Bookiels Are Baetier! Froe
Information, Bookiets. Box 154, Adams, NY 13805

FREE dedails on starting your own business, Write to:
Diamand, S025-A Rapido, Houston, Texas TT033

FREE LIST—"legitimate” companies offering homp-em-
ployment. (blany choicesl) Writeo Jobist - PMI062,
Alexandria Bay, New York 138070250

REPAIR CRACKED WINDSHIELDS. Become indepen-
denl. your own Doss. Il's sasy. Traning, patented egquip-
mant. Free valuable report. 1-800-321-2557. Glas-Wela
Systams, Box 5755-0, Bend, OR 57708,

MAKE Aubber Stamps. Highly Profitable. Froe details
Stamper, PO 22804 (GC), Tampa. FL 323622

$2,000 DAILY From Your Telephons Answering Machine!
I've made over §1000000 using mine! [303) E74-2218
Ascarded Details.

MAKE YOUR DAEAM COME TRUE, EARN 575,000 YEAR-

AUTO DETAILING Product Profits! [Using ar Salling)
POE 23M, Telford, PA 18965

14,847 HOMG KOMG-TAIWAN Products Cheap. Small lols
Some samples frea. Harbor, Box 1718PM10, Yuba City, CA
85962

[Continued on next page)
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BUSINESS OPPORTUNTIES
IMPORT-Export opportunity, profitable world-wide, mad
order business from home. withou! capital, We ship plan for
no risk axamination. Exparience unnecessary. Froe Aeport
Maliinger, Dopl. W2TOC, Woodland Hills, Calfomia 91367

LEARN Gold Siver Bcrap Recyeling Businass. (Fros)
Informabicn: Recycling Box 11218P, Reno, NV, B8510-1216

DISTRIBUTORS NEEDED - High Profits. untapped mar
kats. Mini saielite arntannas for homes FV's & busingss use
As low as $361. 24 hrs. B13-500-8086

STAAT YOUR OWN MAIL ORDER BUSINESS. 500 ldess
Frea Details. Greenbush Marketing. Dept M, 19 Delehunt
Dr., E. Greenbush, NY 12061

RECYCLE] (AMAZING PROFITS MADE] Recondilsnang
Aulomobide Batteres! (Free) Inlormation! Battery Outlst
Box Z300PM. Hickory, N.C. 28603-3500

HOME assembly, clerical, slacironic work svaslable. Pay-
checks waekly. Free report: Homework, Box 19796-PMOCT
Baltimore, Maryland 21225

BUY ‘Wholesaia® Direct from faciores. Hong Kong :I'n--
wan, Phillippines, Fres Report Key-‘Ways Box B6AB4-PM
Portland, OR 7286

$300 DAILY “"DETANLING" Part-Tima. Ful-Time Inaxpan-
sive, fun. (Frea) informatson: Fun Detading. 4471 Bae Ridge
Rd., Suite 455, Sarasata, FL 34233

RECORD VIDEOTAPES .. Al Home 55000 Monthly
Possible No Pornography. Free Dedails. Write: CMS Videa
Company, Dapt. 17, 210 Lorna Square - #1683, Birmingham
AL 3518,

BURLD YOUR OWN 18 HOLE meniputt course Compbate
plans $46.95 Wheeichair Accessible M Designs 400 N
Firsa B1., Rockfond, IL 81107

TURN your mailbax snio an mﬂlmnrn;rﬂa.;;l-:.na'amc-;v;u
er "instand Mailorder.” (Fres] report OwenPMS, Batte
Growund. Washington B8604-0010

SELL GAMBLING BOOKS by Hlll' High profited hlu
imnestment. Publishers, Box 29, Lynn, MA (7503

COUNTERTOPS: Spoi Repair Burned and Damaged Ar
eas WITHOUT REPLACEMENT| Quick, sasy to $500 day
Changs Counteriop Colors WITHOUT REMODELING! De-
talls Free! 208/255-9742 Feraw-All Box  4506-PC
Vancouvar, WA 88562

GUARANTEED lowest prices on 600,000 natioral mrand
mms or receive Double the differance. Aptser. Bow 3081.0OK
Dakton. VA 22124-3051

MAKE nomemade "How-to/opportunity ' bookiets Mine
have sarmad $436 097 Monsy newer slops Fres miormatan
Bookiets, S07J Oak Drive. Frendswood. TX 77546

$20,000 From 4 Acre! Grow Cerseng Sell 55018
Leland s, 5712PMM Cooper Rd_ Indunapoiia Indisna 45208

mmmmmunmmE

BECOME s "Computer Ace.” Eamy, quick hame !!u;ﬂ'_ll
coursa eads you o maximum money! (Free] Repont
SimpsonPME, Batthe Ground, Washinglon S8804-0010

RECYCLE GOLDSILVER. Essy Home Business Free
Facts: Tragepower, 14150 NE 20 #3258 Bellevue
‘Washington S8007

$1004 MONTHLY Buysell Used cars (spare-time) FREE
Detalis. Auionst, 507 Dak Drve. Freendswead, T 77546

PRIVATE INVESTIGATION TRAINING BIG INCOME! OWN
BOSS! FREE INFORMATION. PROBE, BOX (PM) 2133,
BEVERLY HILLE, CALIFORMIA 90213-2133,

WARNING, Knowing Mail Ordar Secrets Coula Mk You
t Course With Video Aeveals Alll Fres Detads' Ky,
Box 4410, Arlington, Virgini Zd

VIDEQ Delivery Manual-Complete inlosmation bo stan
your own. §5.05 T. Shoemaker, POB 738 Sciota. PA 18354

250,00 daity recovering Pool tables. Free Information
SASE BILDO, 1304 Algonquin 112, Algonguin, IL 601102

HOW To Makn Extra Monasy Buying And Salling Anything.
FREE, EXCITING EXAMPLE! Biglkiewics Publmshing, Box
1T5H2, Greanfield Canter, NY 128330175

EARN OUTSTANDING INCOME! Financial services bus-

niss opportumnily. Expuﬁlnm unnecessary. Call 24 hours
1-800-365-T550 Extension S989-C

DISCOVER SUCCESSFUL MIN STORAGE SECHETS.

Craate, markel, operaie. Free details. Action. Box 21M,
Slurgeoh Bay, W1 54235-0021

RECYCLE AUTO BATTERIESTIRES! unnec-
wssary, (Easy, profiable) RecycingG1082 3379 Mnin
College Park, G 303371329

&6  POPULAR MECHANICS

GET PAID FOR LEARNING - Crvor B00 lsted apprenitics job
classitications to becoma high paying journeypensons. info
Whaere?, How T, What 7. Many intriguing previoushy unknown
professlons. Send §12.00 to: 50 John, 42-855 Virginia #18 -
Palm Desert, Ca 92360

FIMALLY - MLMars, The Clig will sali over 1,000,000 times
in naxt T yaarm. [ntevestad ? Mew product'program. (213) 965
1366.

" COLLECT COINS FOR PROFIT. Report worth 13 wesght in
gold - coina. $3.00. Lembeo Enterprises. 5501 Porismaouth
Aue Nawark, CA B4560

FREE REPORT — How To Gel 52500 /| Pound For Your
Scrap Alumsnum. Write: Ameriscrap — PM1082, Alexandria
Bay, New York, 1368070127

AMATING CASH-FLOW| With maliorder-classitied sgs
§500 00 daily from your kitchan table, no maone dady grind.
300 pih Infe Unitd,, Box 538 PM. Cambridge, MA. 02140

FULL Year Guaranias! Eight Oppartunities| Send SASE -
Meade Pubdishing, Box 11026, Jacksonville, Florida 12235

$600.00 WEEKLY POSSIBLE PRODUCING DECORATIVE
WALL PLAQUES. Free Information. Marganna M10L P.O
Bax 1119, San Mates, CA. 94407

" DISTRIBUTORS MEEDED - High Prafits, Untapped kar-
kels Mini Satefibe Aniennas For Homes, AV's & Business
Use. As Low As $381. 24 Hra. 913-500-8286.

MAKE PHOTO BUTTONS, KEYTAGS. MAGMETS. Big
perodits! Crah shows, schools, stc. Your camera, our “Snap
fogether* parts. Sampla of sach plus delails, S6.T5. Eddy
Systerma. 580 Yale. #1, Dept, M, Meriden, CT. 06450

WANT SOMETHING EASY Repnnt Kl 51000 S435
Productions, Box 630, Mira Lomi GA 91752

INTERESTED
IN CLASSIFIED ADVERTISING?

READ POPULAR MECHANICS Latest Edihon of “TIPS ON
HOW TO MAKE MONEY THROUGH CLASSIFIED ADWER-
TESIMG™. This Intormative 24-Page Bookiet Will Show You
The Da's And Dan'ts of Classifsos A How You
Can Mpice It Wark For You. 5o Order Today, Dby $1.00 Pus
‘ou'll Recene A §2.00 Coupon Refundable With Your Furst
Qrcdor. Sand To: POPULAR MECHANICS CLASSIFIED, Dept.
5G, 350 W, 55th Strest. MNew York, NY 10018

BIG MONEY NOWI—Easy how-io lips .
LSASE MBM-PA, Misml, FL 33143-1648.

EASY MOMNEY. Yearly iIncoma mesing parakeats. Bookiet
telis how, 3385 plus §1 50 PAH. Jack Lowe, 1105 Georgea,
Brigtal, TH 37620

‘POK Products Ml-ln Factones. Lowest Prices Deal Direct.
Dwtaits JHC - P10, 8211 Mail Route, Sinking Spring, PA
19608

“HOW MAIL DRDER FORTUNES ARE MADE", Free De-
tails. Bakers Publishars, 543 Kitti Wake, West Columbia. 5C
T

PRAOMINENT PROFESSIONAL abowe avarage
inEame, insigndicant inesiment required. Far details send
SASE to. EQUITAX, P.O. Box 1304, Melville, NY 11747,

EARM 51000 5! Six Proven Plans. Free Details. Bini 1747
HE Barh 51, Saattle, Washanglon 88115

MMIMI Start your own profitable homse
tugsress  FREE LUITERATURE. Bautista. Box 34ZN,
Bethasda MAD 2082702231

OPEN Junk Store On Shoa String $5.00. Janat, P.O. Bax
183, Kingsmill, OH 45034

$100,000 YEARLY! START YDUR OWN MAIL ORDER
INFORMATION BUSINESS) FREE DETAILS! PMMBS0, BOX
14302, EVANSVILLE, INDIAMA 47728

Free report:

EARN S1000'S WEEKLY PROCESSING FHA REFUND
FORME! GOVERNMENT AUCTIONS, ALSOD! FREE DE-
TAILS! SOFHAPM, BOX 14302, EVAMSVILLE, INDIAMA,

$800 Weekly Possible! Working At Homae! 37 Different
Oppotiunities. Aush §1.00. SASE To! Jom Michols, 1847
Southern St., Chattanooga, TH J7406

MAKE EASY MOMNEY! Acclaimed 2004 Pay-Per-Call Op-
portunities. Aush §8.95. Uptron Communications, 656 5th
Avanue, Ste. 340-P, Mew Yorke NY 10103

MONEY MEVER STOPS| Write and Sell information!
Homebased! Details; Brown, 21 Cambridge Bay,
Nacogdoches, Texas T5861

EASY home BUSIMNESS brngs FIMAMCIAL INDEPEN-
DENCE. FREE DETAILS| Kelsar, Box 3521-M2, Saattie, WA
w24

TAX-FREE MEVADA incorporation. beats Delawsre, pro-
tects assats, privacy, judgmen proal “Conparation Menual™
spails out evarything, 53485 Free phone consullation
1-400-548-0066. Laughlin Associstes, Carson City, Nevada

ASSEMBLE Products At Home Many opportunities pay-
ing High Weekly Profis availables wilthou! fwvestment
Blusinesses-B. Box 8008, Bakdwin, New York 11510-9008

“THE MODERNM DAY OIL WELL" OUTDOOR BiLL-
BOARDS How o profit Immaduately or Secuws Frmancisl
Futise fram Cwhing-Lessing Sething Dutdoor Billboands
will very Witthe bestment. Complete step by Step Book Frée
Information on how to swi finding LocaEbons: Today,
MDOW, S5 Soath Beevarly Deven Sudte 585, Baverly Hills CA
N2 (0288 T

EASIEST HOME MONEY MAKER parn thousands step by
siEp insbructions $15. Andarson Enlerprises, P.O. Box 901,
Carmal, Indiana 46032

ADVERTISE Free 21,300 Magamnes, Newscapers, Aadio
& Television. 3595 Duechory, Box 1448TH, RAadoak, GA&
T2

STAY home and MAKE up fo $10.000 a maonth VERY
EASY! For mare infa. sand §5.00 and SASE 1o: DRI Star Ine.,
PO Box DB244, Mitwaukss, W1 E1208-0044

S200-5500 WEEKLY, assambiy-clencal
151T0K WilmoL Tucson, AZ B8T12

BUPER Mailorder Monay Machine, Free Details JLM
Entarprises, Box 11735, Dayton, Ohio 4546300

DEAR TAXPAYER: OVEATANEDT Learn Aboul STATES
with MO INCOME TAX. Amazing FREE informalion. LSASE
apprecialed. MALDON'S MARKETPLACE, Box 202PM,
Suisun, CA B4EES

EXTRA MOMEY! Weskend Hobby Houshold Artickes
‘Worth Hundreds. Manual 53 ABM, 4047 E. Campo Bello,
Phoeniz, AZ 85002

EARN 335 WITH YOUR CAMERA. , Mags-
zines Buy 50 Million Photos Anually Discover How To Sell
Yours, 3300 1o Gix D Company. 340 Wes! Grandview,
Sunnyseda, WA D894

CASH FROM TRASH! S200.00 A Day With Your Pick-up.
Fres Information. CAY Merchandise, 475 West Stetson,
CZ5aM, Hamet, CA 82543

GUIDE TO HOME EMPLOYMENT! Earn $500-5800 wesikly!
Far information AUSH §1.00 & SASE 1o: THE SCRIBE, 500
Fussall Ave , Suite 12, Santa Aosa, CA. 554003

Homsnwor,

SECRET MILLIONS FOR YOUI incredible Wealth Loop-
holes Revealed. Ba One Of Lucky Fow. Froe Exciting Details:
Trimax, Baw 1TE7PA, Esu Clairs, W1 S4T02

PATRIOTIC product direct from inwentor Earm 1o S800-
£1000 a weekand or more Guaranised results or 100%
money back Limiled time ofier, for complate information
and free product sampla Aush 5250 sdh to: Aoberison
EMMprliﬂ. Box 8421, Daept. L, The Woodlands, TN TT387

-I-LL!E'I' SOURCES! Thousands of low-cost Orental
products. JOSICD, Box 1288, Waburn, MA (1288

SAVE 520.001 Wa'll send your nama, acdress 1o all free
opportunibes, this section (bulk rata), 55, Mailit. Box 713
Glandase, CA 91021-0713

NSCOVER THOUSAMDS HIDDEN n your computer
Computer, Box 657-F, Alioona, 1A 50009

MAKE money from homa. Exciting busingss opporuni
g, traxpensive. Fres inlormation. Laka's, -"I:I-iﬂﬂ Connar
Drive. Toronio, Canada. M4 2W3

MAKE Big Money walching 1elevison! Free detalls! WiOE,
Dept MO, Manchaster, MH X311 05-0307

15,000 PRODUCTS. BUY LOWEST PRICES direct from
tactories Free Plepon. AECD, AL 1 Box 154, Caledonia, MG,
974D

EXCITING MLM Program! Hot in UK. grownsdfioos LISA.
Serious money being madae! 1-800-B800-4660 Ext. 187

$33%5% Top Three Ways To GUARANTEED Thousands At
Home 5250 SASE, Consultants, Box 611, Woodbury, MJ
0B05E

EARN UP TO $320,0001 In A Mew Inlarnalional Distribution
Program, For information Wrile TMC!. 16 Arrowhead.
Woodbrsdge, Ontano, Canada L4L 4A5

LOTTERY Players! Proven Resufls. How To Win Playkng
Lodtery. Froe Details. Send §1 5&H To- Brom Enterprises.
P.O. Bax 542, Bettendod, |4 52722

EARN money processing mail sl homa, For details send
BASE to: P.O. Box 361287, Decatur, GA 30038

FREE MAGATINE - American Ma:l Marketing Opporiuni-
ties. Wivie: AMMO, Box 278-A, Grower, N.C. 28073

MAILORDER exper shows way 1o linancial indepedn-
dence, FREE information: Micwes! Publshing, Suite
PMW#10, 519 East Masn Street, Gas City, Indiana 48933-1534.

(Continued on next page)




MARLORDER OPPORTUNITIES
MILLIOMAIRE Mailorder Expen Reveals Morgmaking
Secrets. Free, exciing howr cassefte: Mal Powers, No.
Hollywood, Casifornia 81608

DOGS-PETS
ELBEMNATE bald gpots. scratching, ilching and walaninars

#n bills for your dog. Free Details. Grandalls Publications,
6506 37th SW., Seattle, WA 98128

BEEKEEPING EQUIPMENT Free Calalog. Bes Farm,
Route 1 Dapt 77, Moravien Falls, NC 258854

GROW Hair 4 Months. Mew Discowery! Bon 1213-C. Makati
1299, Philippines.

HARPECES Save § Write Perry King, 2730 Octawia St.,
San Francisco, CA 4123

GOLD, Silver, Platinum. Ahodium. Tantalum, Samples
Evaluited Froe. Ore Assaying Service. Call Wholesabe Termi-
miad Toll Friss: 1-800-932-1010

BUYING Tungsien Carbide. Maly, Tantakum, Gabd, Silver,
Platimm 1-800-321-8914,

FINANCAL

FREE 525.000.00. Mobody Retused! Grant Finder doas
100% work lor you. Guaranised Monoy Application, §1.00 -
Universal, 4011 Valleyview (PM82G), Crystal Lake, Minois
ED012

INDOOR GROWING. Moneymaker! Greater yield than
ouldaore. Minimal maintanance! §1 gats catalog and $5
Coupon. Highar Yield, 28211-P M.E. Wylie Rd., Camas, WA
Sae07

FLOWERS, PLANTS & NURSERY
SLPPLIES

CACTUS, Succulent Catabogue, S0¢. Ower 1,000 varieties.
Henriatta's Murséry, 1345-H N Brawiey, Fresno, CA B3722-
Sagy

REQPES, COOKING, ETC.

PROVEN RESULTS get out of debt. Secrets reveaied. Fres
details, ARD Enterprises, P.O. Box 18687, Kearms, UT 84118

COMPUTER-Erase bad credit tree nstandly, legally. Fres
details: Gold|PM), 13550 Ventura, Sherman Caks, CA 91423

NEED Money? Loars, Crisdn Cards, efc 809-THS-5844.
BAM-GPM EST.

VISA'MC. Regardiess Credit History, Credit, Box 657-P,
Alloona. LA 50003

OF INTEREST TO ALL

FREE PRIWACY CATALOG. Cash incoma opgoriunilies
Secre? loans. New identity. Eden, Box B410-PC. Fountain
Vailey, CA 82728, 1-800-235-8484

LUNARY MOONFLOWER MOMEY PLAMT 1-1'% Disc
With Seeds Thought To Put Monsters T Flight Middie
Apges; Flowers Like Open Pursea $2.00 "4 Cenl in Holder
§1.00. JOMM ESTOK, 25 ALBERTA DRIVE, SADDLE
BROOK, N.J. 07662

LIVING TRUST! Avoid Lawyers, Courts, Probate. Simple,
Inexpensive Allernative To Obsalele Wills, Fres Details. Mid-
America Consutting, Box 837, Joplin, Missour 54802

POOL - “Shoot Like A Pro” - 5. PO, Box 1406, East
Groerwich, R 02818

"REMEGADES" Sourcebook and “Underground Cook-
book” available. Write: #365-X, Panfield, NY 1452640385

$1000 a week patential—No ssling or leaving home
required. Guaranteed proven plan, Detaids 510 & 52 PEH
Kimball Enfenprises, P.O. 10502, Wilmangton, NC 28405

LEARN how 1o fike direcily for the FOO Radio and TV
LicEnss oitary - no meddieman. Send 55,99 Tor Dookletl “The
Spectrum and tha Filing Process’. TSC, Suie 435 1167
Fairoaks Avenue. South Pasadena, Ca 81030

FREE inlormation 7.75% VISA Lowest Rate in Country call
BO0-BA5-I5A

FAT FREE and LOW FAT POTATO RECIFES (4). Rich.
Deliciows $8.00. Lambes Enferprises, 5501-PM Portsmouth
Bya_ Mewark, CA 94560

DELICIOUS Tandoon Chickan, Maan recipes. £, Creative
Dimansions, A.R. 41 Cantreville. Ontario KOK 1K)

RETIRED Ched's secrel rcipe for barbiqgue sauce 3300
1o Dougias Houvener, 520 Washinglon, Kalamazoo, Ml
45001

HOW.-TO-MAKE ALMOND MILK. Mon-dairy. Easy. Dali-
cious. §3.00. Flowers, Box 801, New York, NY, 10272-0802

BBQ SAUCE RECIPE. Fast and easy. All wild or domesii-
caled meats. 1 00GASE. BMHC, Box 1628, Kailua-Kona, HI
SET40

HEARING AIDS - GUARANTEED LOWEST PRICES! o
huge commigsions. Home tnal_ erms. All makes. Wa're the
cldest, bigoest, best. Cusiom instrument Speciadists. Frese
nfermation, t-800-323-1212 Lioypds-FMC.

FREE HEARING AID CATALOG- Save 'z by mail! Wrile:
"Moneyiavers”, 36658FM-10 Apache Pusme Dr., Palmdale,
CA 93550

FREE HEARING AJD CATALOG - HUGE SAVINGS By Mail,
FREE 30-day Trial. Amazing Technology, 531 Man Street
Suite 335-M7. El Segundo, CA 50245, Call 1-B00-302-0002.

SAVE! Hearing Aids! Batterias. Repairs. Habs Box 51,
Yori, P4, 17405

TOBACCD

LOW-tat. Quick, Delichous! 5 E-Z Pasta Recipes. $3.00¢
SASE: DelLites. P.O.B. 15106-PM, Clearwater, FL 34628-5106

3 FANTASTIC MAIN DISH SQUASH RECIPES! §2 BASE.
M. Efiston, 302 South Street. Clarion, PA 16274

BACHELDRS: "Cooking for the Non-cook.” §5. Smith,
Box §512, Bakersfield, CA 53385

HAMN'S RECIPES. Love good food? You will love these
recipes. $3.00. Imparial Howse, 48 Leonand St, Foxibaro, MA
2035

SIMPLE creative, recipes for the bugy cougle, 55.00. Box
2943, Key Largo, FL. 33007

WINTERGREEN Cake. Send $300 SASE . S
Laudensiager, P.O, Box 143, Millarssung, PA 17081,

CIGARS, Tobacog, Pipes, Chew, Free Catalog. Erie
Tobacen Co., 1828 Euclid, Cleveland, Olio 44115

SOENCE & CHEMISTRY

LOANS BY MAIL

IMMEDATE CASH LOANS| Borow £1,000 - $75,000
Regardiess of credit or income - Mo Collataral reguired!
SAME DAY PROCESSING. Call Toll-Free 1<(B00)-452-9865.

“EXPERIMENTER" LABORATORY CHEMICALS GLASS-
WARE, Catalogue 5200, Established 1953 HAGENDW LAB-
ORATORIES, 1302 Washungton. MANITOWOC, WISCONSIN
S4220

BORROW 5100 - §100,000! Fast! Confidential® Glendale,
Baox 260279, Pland, TX 75028 - 1-800-444-5550

MEED-A-Loan S500-5100,000.00 Bad Credit Mo Problem
1-800-441-2012

GIGMATURE Loans Must Hawe Checking Account &
Steady Job. 1-800-445-0680,

BOAROW £300-5100.000 By Mail'! Free Details! Write
TRE, Box 1058, Clearwater, FL 34617

FEDERAL LOANS for small business now avadable. 1-
(00T TT-6342 for fres detaiks.

FREE Money!!! $25.000.000 Monthly from Governmend
and Private Foundations. We helped Secwne 3400000 las
month| Fres Application: Grants, POB 1806-PM10, Ogark,
AL 36360, (205) T74-0990. Ext. PMT

LOANS BY MAIL. Free Application' Quatzal Co., Box 537,
Walla Walla, WA 39362

BORROW Any Amount' Any Purposa! Refused Elsewhere?
Calt (T08) 430-6883.

CASH FOR SELLER FINANCE MORTGAGES GUOTES.
415-588-T441

MOMEY Froblems? Free Book describes Loans, Cash,
Govemement Grants, other benalils, available to individuats.
Associates-AX, Box 8008, Baldwin, New York 11510-9008

COLLEGE DEGREES, High School Diplomas, Authantic
iooking noveity. Free Catmiog Depl. PM-139, Mational
Certificate, 126 13th 5. Brooklyn, MY 11215 {718) 768-6803
{24 Hours) FAX T1B-865-3400

TRAVEL AND RESORTS

50% CASH DISCOUNT an travel worldwide! Infarmatian -
£1.00. Blug Chip Distribulos, 2508(F) Togo Strest. Vieksburg,
M5 38180,

FREE ATLANTIC CITY VACATION 51.00 refurdable.
Anmed Intemational, P.O. Box BEIET, Mami, FL 3283

FORMATION. On  anything. Ferguscn  Ressanch
Specialists, 60-15 Woodside, Woodsice, New York 11377.

NEED HELP Figuring the Cost of your Adveriigement??
Call us at 212-649-3167 ar send us a FAX [212-596-5562) and
wnm:mm:mm ! i

THE HAMBURGER COOKBOOK £4 Pages 5600, Rich,
PO, Box 10, Bateswille, MS 38608

GRANDMA'S RECIPES Twenty Oid-Fashioned Famity
Pecipes. Cookies, Cakes, Pies. Mufing $8.00. Cindy H., 8028
W. Earll Dr., Pnoenix, AZ 85003

WINEMAKING, BEERMAKING, ETC.

FREE! LARGE INFORMATIVE CATALDG. Cottage
Brewing, Box 14098-AA, Rochister, NY 14614,

BEERMAKERS-Winemakers Frea Catalog. Fast Sarvice
Frog Racipas. Cellar-, Box 32525, Seatthe, WA 38133, B00-
4218M

BEER, WINE make your own. Free calalog, quaity sup-
plias, exceflent fast service. Bear & Wine Hobby, 180 New
Boston Strest, Woburn, Mass. 01801, 1-800-523-5423

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALDG OF SBUPPLIES. BEMPLEY, BOX 11478R
MINMEAPOLIS, MINNESOTA 55411

WINEMAKERS - BEERMAKERS - Fres lllustirated Catabog
- Fast Sanvice - Large Selection - VieaMastercard - [616) 254-
[242 - Wraus, Box TESO-L, Independence, Missourh 64054,

FREE BEERMAKING BOOK-Caialog. Finest Equipment,
Ingradients. Fasi Barvicel 1-600-852-6545

SECHETS OF WINEMAKING, Free Catalog. Slaters, Box
118, Port Townsend, Washangton BE368

HERBS - Yohimbine Pau d'Acro Others Calzlog $1.00
[Refundable). “One stop canter.” Jude Herbs, Box 553PM,
Huntinglon Siatian, NY 11748

HEALTH, VITAMINS

MPOTENT? How miasl men idluding diabslics can oisd-
eome il with prafessional help. Send $1000 to: Hudsan
Prass, P.O. Box T41, Hudson, Ohio 44236 for manual,

BREWMASTERA REVEALS SECRETS Beginnmng VIDED,
Free Lilerature. Foger Preacs, P.O. Bax 4473, Chiea. CA
a5927

FREE CATALOG! GREAT PRICES! FAST SERWICE!
SEBASTIAN BREWERS SUPPLY, TT10 91 AVE., VERD
BEACH, FL 32967. 1-407-589-6563.

FREE, Homebrewer's catalog. Brewery, 1300 Cumncey,
Mennaagolis, MN 55413, BOO-347-4042.

PSORMASIS Sutfesars Descouraged 7 Wnite For Free lmgar-
tant iMormation That Is Helpkng thousands. Poacal, PO
Box 34T144-PM. Parma, OH 44134,

RECYCLING

CONFIDENTIAL Mail Receiving Forwarding Warkiwida,
MailPost, 2421-M Prat, Chicago, llinois 60845, (312) T64-
0100

E2000 month parttima. infonmative booklel showing how
to capitalize on recycling, 3995 RAecycling Box 273,
Sauage, MM 55378

PROTECT yoursel! and family. Our catalog oMers every-
thing trom keychain sprays to home units $3.50 refundakle
with firs1 order. TRE Progucts, P.O. Box 488, Celina, Ohio
L1 e
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PREVIEW

COMING NEXT MONTH

Woodworking Guide

Our annual Woodworking Guide takes
you step by step through the crafting of
six great pieces of furniture.

30 Seconds Revisited

On the 50th anniversary of the U.S. air raid
on Japan in response to Pearl Harbor, relive
the most famous 30 seconds in history.

This Pub’s For You

Micro-breweries are the hottest places in
town these days to down a cold one. So
come along for a brewmeister’s tour of the
new technology that makes this gourmet,
all-natural beer possible.

Flying The Tiger

\We test fly the American General Tiger—
the only entry-level, single-engine, 4-place
airplane currently made in the US.

Minivan Melee

Our giant minivan comparison test pits
reigning-minivan-king Chrysler \Voyager/
Dodge Caravan against all comers, and
crowns the new leader.

Chill Out

Don’t let winter’s deep freeze do in your
boat, motor or trailer. Our complete
winterizing quide will keep all your gear in
top shape and ready for next season.
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“Out-powers
Ford and Chevy
hands down”

Comparing this Dodge Dakota V-8 1o other pickups is easy.

There's simply no comparison.
Compacts like Ranger and 5-10 just can't measure up.

FORD F150 5.5L V.8 i — —II
LOADED 1007 setonds
wTRAILER 18.70 secomia AW .

Dioelpe Dokt 432 Clish Cind pue-peaces fll-size reguler caf picaps (60
wiity 1,150 ths payload and with 6 040 B combsed oyl oud tresler weigh!
They don't have this Dakota’s available payload. Its power.
Centainly not the quickness off the line. And we can prove it.
In a whole series of SCORE certified
tests, & mid-size Dakota,

equipped witha 5.2L

= Certified by SCORE Internationa, .J’rmmuj.' 1992

Magnum V-8, flat out-ran the most powerful compacts Ford or
Chevy have to offer. Out-accelerating them with loads and
without. Even when loaded up with a trailer, too.

With that 230 hp power plant pulling for it, Dakota over-
powers full-size Ford and Chevy half-tons, as well. Out-
running them, empty and loaded. And delivering more
horsepower and more available towing than a standard F150
or C1500 pickup.

Allin all, it’s one very powerful story. Just one more
example of how our Magnum engines make Dodge the most

powerful line of trucks anywhere
. -k -

Dodge
[

Caall 1-5004-A-DODGE
for @ free prodhuct rochure,

Dl Dadoratee LE o Juls Uiy
20 Mhugvarn 125

W"f w/060 it i & w/ 58S
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SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide,




