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Outdoor Cooking
m a WHOLE

NEW LIGHT =

vepetables now end up on your plate,
instead of the bumers

‘ SI [nm“M . There's more. Spectrum also smokes,

Qutdoor { f”"‘" ing -S_l'-ﬁ'fl’ﬂl STCAITS, POASTS, SUMIMErs, SEars, sautes,
and bronls. AN of which, i the past,
y wintld requare an entire arsenal of
Sunbeam for people who simply love devices to perform. Not to mention
to barbecue. Actually, Spectrum tends a bigger hack yard STEAMS
to make anyone want to barbecue ! A .
Wrapped in quality. Covered with

more often, because never before has : o q

K . protection. The Spectrum 1 0-year
outdoor cooking fit so easily into - e etk

f L COMPrenensive warranty 18 [§

today's healthy lifestyle. strongest in the industry.
The SO W designed to cook Take a look ar Spectrum. It's outdoor
with indirect heat, virtually cooking in a whole new light.
eliminaring lare-ups. So, vou'll
have more control when preparing

lighrer fare like chicken. And thanks
[0 INLPETTOLE W lulﬂlilﬂu gricls, m -
Jelicare fisids such as fish and ( P‘dm

o

AvALLABLE WHEREVER QUALITY BarRneCuE EQUIPMENT 1= SOLl ROASTS
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28 New Cars Exclusive first-drive report on the 1996
Chrysler minivans. Plus, the Acura NSX-T, Infiniti
130, Volvo T-5R, and more.
32 Detroit Spy Report Ford's luxury import fighter,
"97 Buick Park Avenue and "96 Pontiac Grand Am.
40 Europe Spy Report An affordable entry-level
Porsche, Ford Mondeo redo, GM’s European
minivan, and more.
54 Comparison Test: Small V6 Sedans
Car too big? How about something in a size small?
76 Long-Term Test Cars \We welcome two PM
Design & Engineering Award winners to our fleet.
80 Making Cars Quliet New materials and
technologies go to work on the treasured trio.
121 Car Care
® Car Clinlc: Car Care Q&A
¢ Saturday Mechanle: Electronic suspensions.
e New Products: Improve your car.
136 Motorsports: Neon As Race Car
Chrysler’s friendly little sedan makes a mean racer.
TELECOMMUNICATIONS

&6 COVER STORY: Understanding The Internet
Your guide to exploring and using cyberspace.

BOATING/OUTDOORS

DESIGN & ENGINEERING AWARDS
73 Call For Nominations 1996
Your chance to participate in our awards process.

HOME IMPROVEMENT _
91 SPECIAL SECTION: The Great Outdoors
Five easy ways to make the best of your time
outside while increasing the value of your home.
# A backyard deck.
® New landscaping.
® A culinary herb garden.
® A traditional stone walkway.
* Aboveground swimming pools.
SCIENCE/TECHNOLOGY
9 Tech Update
® An ultralight VB for cars.
® A backyard airship from Down Under.
® A computer chip that foils safecrackers, and more.
24 Sclence Navy dolphins on leave.
74 The Hole Truth
And nothing but the truth about the ozone layer.
ELECTRONICS
44 Electronics \When software becomes a machine.

51 Spy Stuff Secret-agent gear you can buy.
86 Digital Theme Parks \/irtual thrills and chills are

47 Power Biking Motorbikes are alive and well. coming to your neighborhood.
60 America’s Cup Racing Sophisticated electronics 138 Computers Tum your PC into a TV.
and databases give one boat the winning edge. DEPARTMENTS =
132 Boating’s Secret Weapon Mercury Marine’s new 4 Editor’s Notes 8 Time Machine
underwater photo/video imaging system. 6 Letters 158 Coming Up Soon
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EDITOR’S
NOTES

® The Internet? What the heck is the Internet? I had heard the term often
enough. But no one seemed to be able to really explain it to me. “Well, it's kind
of like all the big computers in the world hooked together by telephone” is
about the closest I got to an understandable answer. But if that was the case,
why were people telling me that | needed to know how to get on the Internet?
Why did I have to be able to get onto NASA's computer network, or the one at
the University of Kuala Lumpur? And if it was just big computers, why were
people telling me that Time magazine was on the Internet, so POPULAR
MECHANICS should be “up there” too? I asked Senior Correspondent Abe
Dane to look into it for us—and for you, since I suspected you might be having
some of the same insecurities that 1 was. Dane, fresh back from a Knight
Fellowship at the Massachusetts Institute of Technology, was game for the
task. While at MIT, he had used the Internet extensively as an information
source and as a communications medium. The result of his efforts these past few
months is not only his cover story this month but also our own POPULAR
MECHANICS site on the Internet, which he, and his brother, Mike, developed for
us. Check page 66 for the whole story....In January, we tested all the big family
sedans for you. But many of you said you just didn't want that much car—or
that much cost. You asked what we had in a size small or medium. So here we
are again with another of our exclusive comparison tests. This time, Automo-
tive Editor Don Chm]un and his staff gat.he.red up 10 of the most popular cars in
America—small
| and midsize V6-
| powered sedans

1| —and ran them
| through their
paces to help you
| make an intelli-
B gent buying de-
cision. The re-
sults beginning
on page 54 may
surprise you. ...
The trouble with
publishing a
magazine like
PorPULAR ME-
CHANICS is that
I'm writing this

The Danes, Abe and Michael, surf the Net.

three months before you're reading it. And everything in the magazine was put

there three months ago. So by the time you read this, the America® team might

already be out of the America’s Cup mm?ehuun in San Diego—or it might be
at

in the thick of the finals, I hope it's the latter because the all-female team is
unique and so is the boat design. Our Boating Editor, Joe Skorupa, spent a
week with both the boat and crew to bring you the report that begins on page
60. Happily, we don’t all have to consult the computers before we hit the water.
.It’s time to start the selection process for our 1996 Design & Engineering
hwardm All the information you need is on .le 73. You'll find the process very
simple. Anyone can nominate anything. There really are no rules. If you're
interested, check our call for entries. You have until the end of August to
participate. ... It's spring and our thoughts naturally turn to the outdoors. And
80 does our annual Home Improvement Guide, one of the most popular of all
the special sections we publish each year. This year, Home Improvement
Editor Steve Willson and his team look at out-
door beautification, from deck building to herb
planting, and it all starts on page 91. It's a great
way to get your green thumb going for the
summer. Till next time, Joe Oldham
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LETTERS

Look To The Skies

Your January cover story
gbout UFOs is not accu-
rate. None of the craft pic-
tured in the article became
girborne for any period of
time. These were, as the ar-
ticle correctly states, exper-
imental craft. These craft
have had nothing to do with
the UFO/flying saucer phe-
nomenon of the past or
present. The experimental
craft of yestervear and the
present have not made an
influence on the classic
gighting cases that are still
listed as unknown. The ex-
perimental craft depicted in
the article, and more cur-
rent ones that were not, are
known to us at Project Blue
Book, a civilian continua-
tion of the original U.S. Air
Force project. We receive
and evaluate reports of
UFO sightings, and none of
the experimental craft has
created any reports that we
investigate.
WILLIAM PITTS, DIRECTOR
PROJECT BELUE BOOK
FORT SMITH, AR

I'm afraid you missed the
point of the article. What
we wanted to show was
that these types of aircraft
have been explored on an
ongoing basis, and this is
only what we know about.
There ts no telling what
Letters an
lemgth,

subpert to editing for
stvle and formet

(1

has been butlt and flown
under the aegis of a Penta-
gon black program. It's
not too much of a stretch to
think that flying saucers
have been built and have
been flying for many

years. I use the F-11TA

Stealth fighter as a good
example. The plane was
built and was operational

for 10 years before anyone
knew about if. —Ed.

No Juice
Give me a break! The 0.J.
Simpson debacle has been
run into the ground and
through the dirt by every
other known form of media
in their headlong rush to
join the tabloids. Why did
you have to accompany
them? ROBERT 1. EDGAR
MONMOUTH, OR

Please, if you want to show

us what is new in the court-

room, okay, but could you
spare us from this circus?

JACK GHISELLINI

ARTESIA, CA

Come on, get back to sci-
ence and technology like
the great story you did on
the SP diesel locomotive.
TOM KING
APTOS, CA

Ye pads, what's next?
TOM E. MOORE
CLARKSVILLE, VA

How about an article on
the Heidi Fleiss trial?

The article about the high-
tech courtroom was not
necessary. 1 hope this
wasn't an attempt to in-
crease sules, while allowing
the reputation of POPULAR
MECHANICS to suffer. PM
is on top of & pedestal com-
pared to tabloids and [ hope
it will stay that way.
TEDDY WONG
WESTMINSTER, CA

Gun Patrol
In this era of the gun-bash-
ing media, your unbiased
articles on new and differ-
ent firearms are refreshing,
Keep it up.
JOHN D. OLFIER
GRASS LAKE, M1

POPULAR MECHANICS is
always enjoyed by our fam-
ily, but I am extremely dis-
appointed in your decision
to include an ad for a hand-
gun. In my many years, ['ve
never seen an advertise-

ment for anything other
than a hunting rifle in any
magazine or newspaper
that might be on a coffee
table—rather than under a
mattress. The young and
older folks of today's soci-
ety don't need to be tempt-
ed to own firearms,
J.M. MANSEN
AUSTIN, TX

So much for the First and
Second Amendments to
the U.S. Constitution.

Advertisernent

Reader Project Of The Month

For many years now | have been a regular subscriber to

PopuLAR MECHANICS and look forward to each monthly

issue. When there is an article that is within my interest, |

take it out and file it for future reference. [ built this doll-

house/storage unit from plans featured in your June 1981

issue. It was my granddaughter's Christmas present. Long
may your magazing prosper.

JOHN McDOUGALL

BISHOP BRIGGS

GLASGOW, SCOTLAND

If your project is chosen as Reader Project of the Month, W re-
cetve a Stanley Home Improvement Kil, complete with amid diec-
orafing fools, and an eleciric stapler/naifer, valved af more than
3200, For your project fo e considered, pm:.sn send o ciear, colar
photn arnd brief description fo: Reader Profect of the Month, Popular
Werhomics, 224 W. 57th S1., New York, NY 10419,

POPULAR MECHANICS ® APRIL 1995



If a 5,000 ton train can stay

onits track,

how come your closet door can't?

Right now, hundreds of trains are
speeding across the country. Wheels
holding firmly to their tracks. While
at the same time, simple closet doors
are falling off theirs. Ridiculous

Enter the Stanley Accent Mirror
Door. Designed with an anti-jump
track to prevent slipping. Plus wheels
that actually roll without jamming
(What a concept). In short, this closet
door actually stays put. And when
you consider it's been opened
and closed over 100,000 times in our
testing facility (equivalent to 28 years
of use), you can bet its going to be
around to see quite a number of
tashion crises in your home.

Because at Stanley, our approach
to building products has always
been rather simple. We're not going
to make something unless we make it
better than anyone else. Now if that
makes us sound demanding, so be it.

The Accwad Mretr D

[y et wrih o mpeecus! ae womp oick

o i e }

Because that's exactly what we are.

Here at Stanley, research always
comes before design. Engineering
always comes before aesthetics
Testing always comes before sales.

In our humble opinion, that’s the
only way there is to create the kind
of products we strive for. Like our
screwdrivers with ergonomically

[ L]

i Hu}',_ﬂjfl Pl

molded grips for increased torque.
And exterior doors that can stand up
to hundreds of pounds of pressure.
At Stanley, our goal has always
been perfection. You can see that
determination in everything we do.
Atter all, why settle for inferiority,
when you can settle
for sUperiority?  eipsyes dethingsright'




TIME MACHINE

90 YEARS AGO: APRIL 1905

Pyro Drama

Welding was one of the
hottest technologies of the
early 20th century—not
just for steel, but for the
stage as well. The alumino-
thermic process riveted
audiences in London the-
aters. Performers tossed
thermite and barium su-
peroxide into a crucible
and ignited the powder.
Temperatures burned
past 5000° F, and a lump
of molten iron formed.
As a flourish, the enter-
tainers then beat the
iron into a horseshoe,

Fagmr Parisrns loe Builiing Bess
Lmngen T o G W et O et
Bow Provess Makes Siresger Cor @i

60 YEARS AGO: APRIL 1935

|II

Metal Box

Meanwhile, ironworkers

banged out the first all-
steel cars for Chicago's ele-
vated railroad. Engineers

managed to whittle down
the frame design to mateh
the 48,000-pound weight of
the old wooden cars. The
only wood in the vehicles
lay in the flooring, roof and
window details,

1 -a —“"‘r"‘--*
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Globe Trotters

Around the world in 10
days? That was the pros-
pect as great flying boats
entered service. Glenn
Martin's elippers would
soon conquer the Pacifie for
Pan Am. Meanwhile, the
French were rushing to com-

WHERE TO GO THIS SUMMER

POPULAR

“A{JAZI"Nl

boats for Africa-to-Brazil
routes, But the sea-cross-
ing aircraft that everyone
awaited would dwarf all
these, its dimensions equal
to an oceanliner. This was
the zeppelin LZ 129, later
christened Hindenburg.

30 YEARS AGO: APRIL 1965

plete 80-passenger flying | :

Air Bus
Aerodynamie design blew
into Hollywood prop shops.
Case in point: the snazzy
touring bus for the orches-
tra in Paramount's “Stolen

Harmony." The
driver perched
in a streamlined
crow's nest, while
! the main eabin
o sported an air-
1 craft rudder.

Shed Turning
While the patio emerged as
a focus of family entertain-
ing during the 1960s, the
garage remained detached
and locked into its auto-
storing function. With our
fondness for garages, we
decided to merge the two
into a cookout center as u
4-part reader project. The
garage's overhanging roof
sheltered a sink and cab- &
inets for culinary gear
and patio furniture. A
deluxe version, tailored
for bricklayers, featured
a hooded barbecue.

Folan Dwners Repart - Lifetime Baot Coulling

POPULAR:=
MECHANICS

I##I'«Iu T_JH £% Far lquu[g =

Steam Rollers

While steam-driven cars
had puffed around turn-
of-the-century streets, they
staged a last-gasp comeback

\

in the mid-1960z, Enpineers
drew up plans for steam-
driven Bonneville racers and
Buicks. But tinkerers took
the idea too far, grafting
boilers onto surfboards. FM

+




TTLEBORO, MA—A 200-hp V8 en-
ine light enough for a person to
aold? It's not what engineers foresaw
vhen they laid plans for the National
Rero-Space Plane (NASP), But now
at budget cuts have grounded the
ASP program, the engine may be
e best they can come up with.

Led by Texas Instruments, a con-
gortium of materials companies will
bring the powerplant to life under a
INASA technology-transfer contract.
allaway Advanced Technology of
Dld Lyme, Connecticut, is building
e engine, It will measure only 16
in. long and 15 in. across the V. By
ntrast, a small-block Chevrolet V8
runs 24 x 28 in. According to Texas
Instruments, the target weight for
he engine is 100 pounds—half the
ight of an equivalent conventional
powerplant.

Key to the engine's trimness is the
se of exotic materials concocted for
INASP. These include advanced com-
Writed/Ecitor: Gregory T. Pape .

Reporters: Philip Chien, Mike Fillon, Barry
Rosenberg, Bob Scheler, Herb Shuldiner

ECcH UPDA

News Of Tomorrow's Technology Today

Space-Plane Makers Building Flyweight V8

posites, polymers and alloys of alu-
minum, titanium and rare-earth met-
als. With them the engine could at-
tain a 209% improvement in efficiency.
Not only will the materials lighten
moving parts, they'll alzo allow the
engine to run hotter and burn fuel
maore thoroughly,

By operating at higher tempera-
tures, however, the engine will spew
more oXides of nitrogen. So the
consortium is also developing a new
catalytic converter to handle the
extra emissions, The deviee will fea-
ture a metallic (rather than ceramic)

Mechanics

APRIL 1995

Space-plane materials will dramatically
reduce the size of a VB automotive
engine and cut its welght in half.

substrate for the platinum-group
metals that do the actual conversion,
Iron, chromium, aluminum and
yttrinm will alloy into the substrate's
composition. More resistant to ther-
mal shock, the metallic converter
can nestle closer to the engine and
reach optimum temperature faster.
This will cut nitrogen-oxide emissions
by 40%, developers claim,

The consortium aims to finish the
advanced engine by 1997,

Highlights This Month
® Wind Bells—Tornado sensors sound the alarms.
® Rotor Raider—Special forces get the V-22 Osprey.
® Best Of Lock—Computer chip foils safecrackers.
® Flight Plant—Airport doubles as factory
® Braves' New World—Olympic stadium conversion.

® Car Crazy—Toyota’s flights of automotive fancy

® Blimping Home—Backyard airship from Down Under.
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Finally the phrase “a lotc

means something,.

Anyone can make an expensive car. The
hard part is to make a car with the quality
and fearures you want, the safery you need,
at a price that almost anyone can afford,

That's the all new Chevy Lumina.
18,270 M.S.R.P. OF LUMINA LS SHOWN

It comes with just abour everything

youd ever want, standard. Its exceptionally AM/FM stereo, a cup holder, even a PASS-
& ] L]

quiet and spacious interior features room Key*Il theft-deterrent system. And more

for six, cloth seats, air Its comprehensive safety package

conditioning, power includes everything from dual air bags

door locks, Tilte-Wheel,™ and crush zones to child safery locks.




-ar for the money” actually

# FOR A BROCHURE CALL 1-80M-950-24 138,

And its smooth and quiet ride, effortless 160-horsepower sequential-port fuel-injected Ve.
performance and responsive handling result You might expect to pay upwards of 20
from an ingenious blend of components like grand for a car like that. Bur we're Chevroler.
liquid-filled engine mounts, load-adjusting sus- And for $16,295; you not only get a lot of car,
pension, specially designed touring rires, and you get to keep the change.

ALL NEW LUMINA & 7 GENUINE CHEVROLET
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Listening
For Twisters

UNIVERSITY, M5—Tornado
season has again whirled into
the Midwest, bringing the
threat of injury and death. And
while the hest way to avoid be-
ing killed by a tornado is to
stay out of its path, the wind-
storms behave erratically and
maove with alarming speed.

A new device should give a
30- to Y-second warning that
a twister is approaching. The |
Tornado Alert System, invent-
ed by University of Mississippi
physicist Henry Bass, features
an acoustic monitor bolte
onto a building's southwest side—
almost always the direction from
which tornadoes strike,

{ Tomado alert recognizes tralt frequencles of approaching storm and triggers high-decibel alarm.

The sensor picks up the unique microprocessor determines whether
sound signature of a tornado and the data falls within tornado param-

feeds the data to an internal unit. A  eters. If so, an alarm goes off.

Return Of The Hlller Copters

NEWARK, CA—One of
the first nameplates in
swash-plate history is
back. Hiller Aircraft
%Ians: to erank out its
H-12E from a plant in
the San Francisco Bay
area and to introduce a
new b-seat version.
Stanley Hiller, who
- - ML pioneered vertical Aight
Five-seat UH-12E5 will revitalize the Hiller name. with such oddities as the
Flying Platform and the X-18 tilt-wing, founded the company in 1942. During
its heyday in the early 1960s, Hiller ranked as the third biggest helicopter
maker in the world. The company fell on hard times, though, and was sold
several times before Hiller's son, backed by Thai investors, bought the outfit
last year, Nearly 1000 UH-12Es still fly, mostly for industry and agriculture.

Electric Pickup With Punch

LOS GATOS, CA—To help you ELECTRONIC CONTROLS

merge yvour electric car into

freeway traffic, the ultracapaci-

« tor is charging out of the defense | [ S S——

. world into automotive labs, : v

Instead of separating charged

- plates with insulating material, | 4

£ ultracapacitors (see Tech Up- ITPRCE AT
¢ date, page 21, July "93) store
electricity along the surface be-
tween a composite electrode

HELLEE AT RAFT -0

FLIEL MOTOR  TRANSAXLE

LILTRACAPACITOR "BATTERY

and an electrolytie fluid. Micro-
scopic pores and folds in the elec-

POISITIVE CURRENT COLLECTOR

R trode add up to a deceptively spa-
_ELECTROLYTE | cious surface area.

o Working with Ford, Pinnacle

= CARE Research Institute has designed

ciass sracer | ultracapacitor cells that eould staek

El ; up in series to store 300 volts, Each

would have bipalar current collee
tinrs= '.h:lr '.'.|||1i1| attraect negFative

Ultracapacitor will stack cells like this one

that share current collectors to save welght.

12

charges in one cell and positive
charges in the next.

Powerplant
Power ouse

LD TR LRRACT Pea I

Engineers put monster Trent B0O through
Its paces at Rolis-Royce Test Bed 57.

DERBY, ENGLAND—The first engine
certified airworthy at a 90,000-pound
thrust rating will fly this May aboard a
Boeing 777 (see Tech Update, page 30,
June '94). The Rolls-Royce “Trent 800
officially enlers in service next year,

The engine rates 6000 pounds high-
er than the Pratt & Whitney PW4084
and General Electric's GES0, although
all three engines will likely evolve o
higher thrust ratings. Rolls says its
powerplant, as is, can probably gener-
ale 95,000 pounds of thrust with little
maore than an extra push on the throttle.

Available ahead ol schedule, the
Trent BOO can thank its smaller cousin
—the Trent 700—for its troublefres
gestation. The 700 recently entered
service aboard Airbus A330

(More Tech Update on page 14)
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Special Forces To
Ride The Osprey

WASHINGTON, DC—The Marines are
looking for a few good Ospreys, and
they're going to get them. But they aren't
the only ones: Among the first 40 V-22 Os-
preys, seven long-range versions will wind
up with Special Operations Command.

Having shaved the tilt-rotor's weight to
less than 16 tons, engineers have frozen
the Osprey’s final design, and Bell Boeing
is now building four pre-production air-
craft. Right now only one V-22 is flying.
Since a full-scale-development model suf-
fered a fatal crash in 1992, the swiveling
engine nacelles have undergone modifica-
tions. Investigators concluded that the
tilt-rotor concept wasn't at fault,

The special-forces Osprey—the CV-22
—will ecarry a bounty of commando
features, including a nose-mounted
Sf-caliber gun, terrain-following radar,
self-sealing fuel tanks and extra radio
gear, The aircraft will replace both C-130
transport planes and MH-53 helicopters.  ©v-22 will carmy out long-range missions for Special Operations Command,

World’s Smartest Lock

LEXINGTON, KY—Saftecrackers will
have 1o field a whole new arsenal
of lock-picking toals 1o deleat the
latest generation of computer-
controlled combination locks, §
Take the X-07, built by Mas- 8
Hamilton. It provides up to 500 bil- §
lion possible combinalions.

Instead of mechanical tumblers, the X-07
conlains a generator thal powers an Intel chip
| with nonvalatile memory. The electricity comes

|
L] L] L

Space-Station Fabrication
HUNTSVILLE, AL—The Inter- At NASA's Marshall Space
national Space Station iz taking Flight Center, Boeing's variable-
shape quickly now that political polarity plasma welders are fash-
support has firmed up. ioning the first of three habita-

T tion modules. The first
docking port—a node that
connects the modules—is
nearing completion.

By this September,
Boeing figures to have
made about 23 tons of
space-station hardware, modems that operate |
The Russians are also M NON-TEN0 MeQuUEnty:
building some key mod- | LONG BEACH, CA—Every parent’s night-
ules, such as the large | mare i= losing a child in a crowd. But a deviee
central laboratory. Under | called BeeperKid should ease this fear,

X-07 lock k5 bullt around an intel micropro-
cessor powered by an internal generator.
fram four twists of the dial. After
the right combination is entered,
a capacitor powers a stepper
¢ motor, which turns a gear to
allow the user to retract the bolt.
The X-07 is so finely tuned that it
can sense the difference between a
dialing hand and a robotic dialer. It also
resists 125,000-volt shocks and magnetic at-
tacks. And the lock records the number of un- |3
successful attempis to open it .

Kids Unleashed

Beeperkid separates
into two wireless

the current schedule, a The proximity sensor separates into two
Proton rocket will launch | clips. The parent’s unit beeps if the child wan-
the first flight compo- | ders beyond a 15-fi. radins. A+ H International l

nent—a Russian-made | Products won't reveal the frequency at whieh
power and propulsion | BeeperKid sends and receives its digital sig-
block—in November 1997. | nals. But the device works through walls and
Crane holsts cylinder of radiai | metal objects—and isn't fooled by inadvertent
docking port prier ta mating retlections. The company licensed the technol-
with aft bulkhead at right. ogry from defensze contractor Harris Corp,

14 iMore Tech Updale on page 181
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%nlike other tilt-wash windows,

ours shine even before you clean them.

They're beautiful. They're weathertight.
And they're the best thing that's happened o

window washing since ammaonia,

They're Andersen® Tilt-
Wash Windows. Windows
so unigue and veliable, only
Andersen could make them.

To clean one, you seart
with the bottom sash. Just slide
the wash assists into place and

give a lictle tug. Elapsed time, abour

eleven seconds.
/’:._ Next you uilt in the top sash: you
%, lowerit, press out the sides and pull
- - Y down. Elapsed time, about
Wiash
:“"-I . eleven seconds.
et
) %m‘" Washing goes fast,
A
J —— toer. Once the windows are

tilted, you won't have to wrestle them with
one hand while trying to wash them with the
other. They're rock steady.

They're also solid against drafis.
Weatherseripping surrounds all four sides of
bath sash. Plus an exclusive system of ridges

and grooves forms a seal against the wind,

4121 Copyright © Andersen Corporanion 1994, Al nghes reserval

making these the most uniguely weather-
tight windows we make.
Finally, Andersen Tili-Wash
Windows offer you two more
advantages that America has
enjoyed for over 90 years:
the experience of Andersen
Light and the reliability of
the Andersen name.
To learn how easy window
cleaning can be, visit your Andersen
Window Center® store. Or call 1-800-313-
4445 for a free videotape demonstration.
You'll see that if a tlt-to-clean window
isn't beautiful, reliable and weathertighe,
it just doesn't wash.
Come Experience Andersen Light.
Send me free literanare. I plan to [] build in
City State  Zip
I plan to [] remodel. 1 plan to [] replace.
Name

Address

Ciy

Senad o Anderien Windows, Inc., PO Box 70, Brockeen, A, D2403-0070
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Airport Meets Industrial Park

RALEIGH, NC— .

The Tar Heel State [F25-
calls it the industri-
al facility of the fu-
ture—a 15,300-acre |
mix of manufactur-
ing centers and §
transport terminals
8 known as Global

TransPark, or GTP.
o The idea is to allow

cargo aircraft and
d [reight trains to
load up right at the
| factory door.

Global TransPark will combine manufacturing and
The GTP master distibution into a one-stop Industrial facility.

also serve as a waypoint in North
Carolina’s new information super-
highway. On site will be an educa-
tion and training system linked with
nearby colleges—GTP is located
B0 miles southeast of the Research
Triangle area. Within five years,
authorities believe the facility will
handle nearly 100,000 tons of cargo.

plan calls for a state-of-the-art
cargo-handling facility, three run-
ways—one 13,000 ft. long—and
links to the national rail network
via CSX and Norfolk Southern.

An electronic data interchange
will provide paperless communica-
tion of orders and invoices and
tracking of shipments. GTP will

LS4 TRARPARE ALITHOETY LUULTRATIOMNG
k - = 1

A hair's width dwarfs the engine. It
converts linear to rotary motion
through a connecting rod that drives ¥
a toothed gear. A second linkage pulls :
and pushes the connecting rod to turn £
the gear. Both connecting rod and
linkage are jerked back and forth by =
tiny electrostatic actuators,

The gear provides a simple, unen- 3
cumbered means to supply power to 2
other miniature deviees. z

World’s Fastest
Powerplant

ALBUQUERQUE, NM—Run your
car's engine at 500,000 rpm, and you'll
melt a hole into the ground. But a
mieromachine carved from polyerys-
talline silicon can reach such speeds in
a fraction of a second. Sandia National Unkages move up and down and left and
Laboratories made the micromachine. right to spin minute gear at 500,000 rpm.

Rainwater With Sunshine Drunk-Proofing Cars

BOTTOR WATER
SN

PTTAT T
DRASNALE
JFFLY PIPE

SHIMANE, JAPAN—If Japan's recent earthquake wasn't
bad enough, the country suffered through a searing drought
last year. As usual, the driest areas tended to be the farthest

from sources of electricity to keep irrigation pumps going.
PRSI A Shimane University professor of
B, agriculture has a solution. His
: : _ storage system collects rainwater
Siem 2 M during the wet season and then
k ;,'.1.--"' uses solar power during dry
spells to pump the water

g where it's needed.
! e Y To the traditional
= rain barrel, he's added
new wrinkles. Solar
cells and a battery eol-
lect and store energy.
Filters and a syphon
|| remove impurities. Al-
| though the water still
isn't fit to drink, it's
fine for watering small

farm plots.

Twa Japanese com-
panies are making
larger systems that
can hold more than

T pallons.

Solar-powered system collects ralnwater and
then pumps it wihen the Sun shines.

ATLANTA, GA—Cars that
don't let owners drive
under the influence
could become real-
ity. Biological Inter-
action Transporta-
tion Systems (BITS)
has developed two
steering wheels
that monitor drivers’
blood alcohol levels
and react accordingly.
Both wheels measure
Alcohol-manitoring alcohol content through
steering wheel ses off car  cansors that soak up palm
alarm H driver Is drunk. perspiration. In each case,
the driver must grip the steering wheel for 10 sec-
onds, and gloves aren't allowed. The sensors check
for unusual levels of acidity that signal the presence of
toxins. They then double check specifically for alcohol.
If the driver is beyond the legal limit, the systems
respond. One version shuts down the engine and trig-
gers an alarm, The other also sets off an alarm, and, i
the subject attempis to drive, blinks headlights and
sounds the hom every few seconds. This second sys-
tem also monitors blood cholesterol and sugar levels.

WIS LU TRATION

{Mare Tech Undale on page 22)



SURGEON GENERAL'S WARNING- Smoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight,
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acids that can promote engine wear. It's
truly the best of both worlds.
Enhanced performance, reduced wear
Right out of the bottle, you'll get signifi-
ly reduced engine wear on cold starts.
uel ecanomy, More horsepower.
gngine deposit control. In
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you've ever expenenced with conventional
motor ods. And DuraBlend can be used in
any car or truck, at any time.

VALVOLINE.

THE #1 CHOICE Of
America s Tor MECHANICS.
Vaivoline pioneered the us

oil technology in the high-pg
world of racing. We crealeg

ects
than

" regtlar oils but

pe- B

osts 40% less

than full synthetics.
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Midget Blimp
For Backyard

KENSINGTON, AUSTRALIA—
Alwavs wanted to tether the
Goodyear blimp to your chimney? If
Advanced Hybrid Aireraft’s plans
take off, you =oon can have the next
beat thing: a personal alrship avail-
able in kit form.

The Hornet LV may come across
as a dwarf blimp, but its roots lie in
the microlight world. For ane thing,

‘} -
il
it weighs only 336 pounds empty. . f

Its tricvele-wheeled gondola looks S
like nothing if not a people pod from
a microlight aireraft.

Vectoring stub-wings that carry
the engines are the keys to its per-
formance, With these winglets
cocked 30°, the Hornet can elimb at
2000 ft. per minute. The airship can
reach 51-knot speeds behind a pair
of 24-hp Kinig engines,

Conceived for easy operation, the 50-ft. Hornet will re-
main on the ground while the pilot alights. One person can

PRl LA I D ALY

Homet LV combines airship grandeur with micralight convenlence.

moor it to 2 mast or taxi it around. The Hornet is aimed at
the American sport-flying market, although 726 sq. ft. of
advertising space can sprawl across the airship's envelope.

The NOSE
Knows All

BISHOP'S STORTFORD, ENGLAND—
If you can't smell the difference be-
tween vinegar and chardonnay, you
better call in the Neutronics Olfactory
Sensing Equipment—a synthetic snout
better known as the NOSE.

Made by Neutronics Ltd.. the appara-
tus comprises 12 sensors, each made
of an electrically conductive polymer.

Early Warning, Part Two

FALCON AFB, CO—The Air Force has

begun tending its latest Defense Sup-

port Program early-warning satellite,

launched last December, Meanwhile, the

Pentagon has once again revamped its
ilans to replace these spacecraft (see
ech Update, page 32, March "%4).

As now envisioned, the Space-Based
Infrared program would loft four satel-
lites into geosynchronous orbit and two
more into a highly elliptical orbit. Extra
spacecraft would join the constellation
later, plying low Earth orbits to track
missiles in mid-trajectory.

Russia has proposed an alternative in-
ternational system—I18 satellites in or-
bits inclined 517 off the equator. Flying

4600 miles up, the spacecraft would tri- Defense Support Program [above) will
replacements.

angulate to predict missile trajectories,  see multi-orbit

Zinc-Air Batteries Made Easy

g
¥
3
3
S

JERUSALEM, ISRAEL—Although zinc-air bat-
teries could triple the range of electric vehicles,
they don't respond well to speedy recharging.
Electrie Fuel Ltd. plans to sidestep the problem
with an off-line refueling/regeneration infrastructure.
Electric Fuel's zinc-air
batteries consist of 66 cassettes

P oeeni
Artificial nose creates olfactory fingerprints
from the components in aromas.

The devices react to airborne chemi-
cals in aromas. Different combinations
of these vaporous ingredients bind to

each sensor and either strengthen ar
subdue its electrical signal. The resull:
a kind of olfactory fingerprint that a
computer can display visually and com-
pare against a standard.

Perfume, cosmetics and food makers
can run quality-control checks with the
NOSE. The machine was ornginally de-

veloped for the British brewing industry.

22

Each cassette houses a zine anode and
two cathodes that extract oxygen from
air to fuel the electrochemical reaction.
Refueling-station machinery ex-
tracts spent cassetltes and inserts
fresh ones. The used modules go to a
regeneration plant where electrowin-
ning turns zine oxide back into zine.

The German Post Office is running  German mail vans will test Electric Fuel's

a pilot program with 50 vehieles.

zinc-alr battery recharging system.

{More Tech Updn.re on page 24)
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Delphi Internet”™ offers you full access 1o the
Internet and now you can explore this
incredible resource with no risk. You eget 5
hours of evening and weekend access 1o try
it out lor freal”

Ty,
Use Delphi ;"’:Ti oy
Internet’s mail
gateway 1o exchange Y [
messages with over . }
10 million people at L ':‘,,..4'0

universities, companies,

and other online services such as
CompuServe” and MCI Mail®, Download
programs and files using FTP or connect in
real-time 1o other networks using Telnet.
You can also meet people on the [nternet.
Internet Relay Chat lets you “ralk”™ with
people all over the world and Usenet News
is the world's largest bulletin board with over
20,000 1opics!

To help you find the information
you want, you'll have access 1o powerful
search utilities such as Gopher, Hytelnet and
WAIS. If you aren't familiar with these terms,
dan't worry; Delphi Imernet has hundreds of
expert online assistants and a large collection
ol help files, books, programs, and other
resources 1o help get you started.

Ower 850 local access numbers are
available across the country, Explore Delphi
Internet today, You'll be amazed by what
you discover
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| Eapan’s Annual
Car Freak Show

TOYOTA CITY, JAPAN—
Those wacky, devil-may-
care engineers who
brought you the Corolla
and Camry are at it
again. Toyola staged its
19th annual Idea
Qlympics last Novem- ¢
ber—with the usual
freewheeling results. |

Consider vehicles
named Aladdin's
Crawling Carpet or
Space Escargot, and

5.5. Twin moves any which way.

you get the idea behind the ldea
Olympics. 's a chance for Toy-
ota’'s engineenng society o
embrace creativity instead
of practicality.

Motor Skiing swiveled

off with the covetled
President's Award,

along on a S0cc en-
gine while the driver

Radical Runner down the stretch.

APRIL 1995

Kato believes the vehicle could aid
ski instruclors withou! putting
..... e novices out on the slopes.

Other notables? The
omnidirectional S.5. Twin
rolled at will on two rotat-
ing drums coated with
320 wheels. Meanwhile,
the Radical Runner tip-
loed on electrohydraulic lifts
that raised its body over obslacles.
Yellow Ceros, an amputated Toyola
Soarer, reared up and roared like a
hion. Finally, the wobbly Waving Vehi-
cle Super Egg scrambled across the
parking lot on oversized wheels. And,
yes, a car that folds into a suilcase
made an appearance.

The vehicle plowed

lurched forward
to accelerate,
leanad back
o brake and
turned his hips
to hang a lefl
or right. Engi-
near Kahshi

Motor Skiing was the hippest entry,

X-Rays On A Timer

T eep HIGH-ENERGY

X RAY
COUNTER

ALL-5KY
BMOMNITOR

 X-Ray Timing Explorer gets Its own up-to-date spacecraft.

GREENBELT, MD—Remember the Extreme Ultra-
violet Explorer (see Tech Update, page 15, Jan. '92)7
MNeither does anyone else, The satellite has performed
g0 well it has received scant attention outside the astro-
nomical community, Originally, shuttle astronauts were
going to retrieve the spacecraft and swap new instru-
ments into it. But why kill off a good thing? NASA de-
cided it would be smarter just to send up a whole new
spacecraft called the X-Ray Timing Explorer (XTE).

Scheduled for launch on a Delta rocket this summer,
XTE will clock the arrival of X-rays from deep-space
monsters like bluck holes and neutron stars, On-board
imstruments will study the radiation on time scales
from microseconds to months.

Bone-Crushing Simulators

EDEN PRAIRIE, MN—How much strain can your surgically
reconstructed knee take? How about your lower jaw? No need
to find out the hard way—medical researchers now have ma-
chines that can simulate the wear and tear of day-to-day life.

MTS Systems, which makes stress-testing equipment for
car manufacturers, hag developed apparatus to duplicate
body motions. In its kinematic knee-joint simulator, for exam-
ple, & knee taken from a cadaver is run through squats, walk-
ing and leg-lifting exerecises. Attached load cells and transduc-
ers measure the forees involved. The same equipment can test
implantable joints to pauge the materials’ durability.

The company makes similar apparatus to test artificial hips,
surgically repaired jaws and other stress-laden body parts,

Knee simulator {above) and
lower-jaw loader [right)
measure durability.




There’s So Much To Say About
The New Dodge Caravan.

Fill Out This Card
And We'll Fill You In.

Ba ome of thea first fo bsrm more about the exxiting new Dodge Caravam. 5o
il we mary bafier serve yoor needs. please complels fhis postage-paid card

and we Il sand you more detadled idormation.

e

Addnery e

Cy: Stabe: Hip:
[Phene Humbar: | | =

WHAT TOURE LODKING FOR I & MEW VERICLE:
What ryped o wehicles B8 you CONSI0ennyg7

1. ) Wiy aniy #  Mhinivasrs & offer types ol sehacles

‘What s your prmary resson for consederng a minivan T
3 [ Famity slire B [ Hobbiesactvities
4[] Cargo space 1. I Dethar
5 [0 Small business usage

Whal i the most importar Beiture you're lookmg lor in & mesan?

B. [ Busl-in child seals 13 [ Styling

B [0 Cargo space 14 [0 Vehicle with a peerven
10 O] Fexible statang arrangamant track recom
1. 0 Prica’vaks i5 Crihar

12 [ Safety lestures

Hee 800N do you plm e by of lessn 8 rew vehicie?

Ll Bl T m T i

WIAT YOU CURRENTLY DRIVE:
Which ol the following do you currently cwn or leiss?
20 Dodge Caranan 22 ] Don't curfently owh of lale a

i | Angtter brand of merean i

Piease il us abaul 8l youor curren vehiclss
ke Mooist Year (0w Lease Experation Cratei Ma/r)

What ane the ages of 1P people in your househald? Aecond the munber of
neapde in Bach of ihe fallonang 408 JYowos

Adults Yoush
-2y i 2 yrs ang wnder
0 - M s = - &g
35 -39 yra B =17 yrs
— -4y 13- 1 yre
— H-8m
L 73 171 Gurreiily expecting & haly

Which o he tgllpwing 8o yiu cutiertly own?

24 CIVCR b ]
24 || DODSWindows computer 37

MR inEOST COMmpLSer
CO-ROM compubes capabilifies



C OMING THTIS S UMMER

The New Dodge Caravan

Y

Just as original as the original.

If this card has been removed, please call 1-800-4-A-DODGE and be one of the first 1o
receive more information on the exciting new 1996 Dodge Caravan.

BUSINESS REPLY MAIL

FIRST-CLASS MAIL PERMIT NO. 6596 BLOOMFIELD HILLS, M
POSTAGE WILL BE PAID BY ADDRESSEE

1996 Dodge Caravan Information Center
PO Box 3138
Bloomfield Hills MI 48302-9760

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES




TecH UPDATE

Oval Converts
Into Diamond

ATLANTA, GA—What do you do with
an §5,000-seat Olympic stadiuom when
the Olympics are over? Tear it down?!
Forre-feed foothall into it?

Design and construction firm Heery
International has conjured up a unique
solution for Atlanta Stadium, now being
built for the 1996 Summer Games,
Crews will pull half of it down and re-

- lll 1. & .'

. . b 8 k ool 4 G
align the remaining seats so that the Braves can play in a
brand-new facility that holds 449,800,

Some of the foundations for the baseball configuration
already lie in place. They're buried below the track and
field, and will be exeavated during the conversion,

During the partial demolition, workers will unweld and
relocate the precast beams, columns and planks of the
Olympie structure. Then the seats will be painstakingly
shifted to face the baseball diamond.

The eauldron that held the eternal Aame will remain as
an Olympic legacy, as will the curved perimeter fence.

'Hand Signals For Robots

ROCHESTER, :
NY—There's a
new way to talk
to robots: manual
gestures. Roboti-
cisls at the Uni-
varsity of Roches-
ter are training
their machines
with a handy new
P technique called
teleassistance.

IMMMIIMMMHMM

Air-Bomb Spotter

CTX 5000
CAT-scans bag
and |dentifles
explosives,
highlighted in
red, Technique

ey

FOSTER CITY, |
CA—Ever since |
Pan Am Flight |

I '
103 blew up over || ﬂ_ . ___: ' :_, : The concapt re-
Scotland, the Fed- ¢ = el sembles teleoper-
eral Aviation Administration has been scrambling | ation, by which Rochester robot gets a hand during a training
to find a foolproof explosives detector. Now the | joystick-wielding 3€33ion with graduate student Polly Pook.

Lebaf LT OF S0 e § 1T Pralify

FAA has certified one—the CTX 5000—to screen
checked b ;

The machine operates by computerized tomog-
raphy, the same technology found in hospital CAT
scanners. A bag's contents undergo analysis to
determine ohjects’ densities. The technique faeili-
tates detection of all types of explosives, including
sheets and plastics, even when cleverly concealed.

technicians plot out a robot’'s
every step. In teleassistance, a
sansor-laden virual-reality glove
sends information about hand
motions to the robot's computer
brain. It's a much easier way o
show a robot how to grasp a
navel object, for example, than

reprogramming it from scratch

Combined with predefined
programs that work like reflexes,
teleassistance can allow a robol
more autonomy than tele-
operation. Operators can ulti-
mately point to abjects and let
the robot take care of the details.

Singular
Sensation

ST. LOUIS, MO—Is one en-

gine shutdown every 125,000

hours a sufficient safety mar-

gin when the boss has the back

seat? In the BJ-1 Vantage—a
£ radical single-engine business
& jet—it better be.

Burt Rutan's Sealed Com-
posites may build the proof-
i of-concept prototype for

AN RLLN

¢ VisionAire. The 6-place all- vantage would need only half the maintenance of twin bizjet.

to prop-driven aire

composite aireraft would fly
on a Pratt & Whitney JT15D
turbofan, 20 years in opera-
tion. The JT15D's shutdown
rate means one failure every
250 years, assuming the air-
craft flies 500 hours annually.

Vantage advantages? Fully
loaded, it could take off weigh-
ing only 6500 pounds for an
S530-mile flight. The plane
could operate from 3000-ft.
runways, permitting jet travel

to airports usuul]_‘-,;;:gmn only
L]
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1996 Chrysler Minivans
® Two-peat? Three-peat? What do
vou call a champion that holds first
place for 10 straight seasons? In a
minivan contest you eall it Chrysler.

Since 1984, Chrysler has sold al-
most as many minivans each year as
all the others combined.

Now, with all-new 1996 Caravan,
Voyager and Town & Country models,
Chrysler iz ready to further tighten
its grip on first place.

The 1996 vans are larger than the
current models and they offer an in-
erease in both passenger and cargo
space (109 and 25%, respectively), In
addition to greater room, there's a
greater level of comfort and eonven-
ience, And, not to be minimized, the

NSX-T Is as superb a performer as the original. and it lets the sunshine In.

body and chas-
structural
strength on these
new minivans have
been inereased markedly.

A Hl-mile drive in one of Chrysler's
first production prototype vans was
long enough to convince me that the
improvements are real. Ride guiet-
ness is much improved, thanks to the
stronger chassis, better izolation of
the suspension and improved window
seals that reduce wind noize, The new
interior offers sedan-level quiet.

City driving and parking-lot ma-
neuvering are equally important in
a do-everything minivan. Chrysler
makes it all egsier with a turning
rircle that's at least 3 ft. tighter than

Ris

wiis the former model's turning circle.

Just as important are the added
conveniences, You don't have to step
up quite as high to get into the new
minivan, Its step-up height is 1.4 in.
lower, which is convenient. But seats
are at the same height above the road
as they were in the old model,

The steering wheel and pedals are
centered directly in front of the driv-
er's seat, while the steering-column
angle is lowered 6.5° for 4 more car-
like feel. A lower instrument panel—
by 4.7 in.—dramatically increises the
view forward. The side windows are
get almost an inch lower than before
and extended up 2 in. at the top for
lots more glass and airiness,

Other improvements include a see-
ond sliding door that allows for easy
loading from the driver's side of the
vehicle and wheels on the rear seats
that make them easier to remove.,
Chrysler has embedded heating
wires in the lower edge of the wind-
ghield, right where snow and ice tend
to colleet, below where the defroster
works best. And there's % in. more
walk-through room between the front
geats and 5 in. more shoulder-room and
4 in. more hiproom in the front seats.
—Jim Dunne

Acura NSX-T

An Acura NSX and your ego attack-
ing your favorite road. Heather Lock-
lear riding shotgun, 8000-rpm shifts,
Formula One soundtrack, the wind
tossing your hair, the sun tanning
your ears and the acrid odors of burn-
ing rubber and brake pads.

Well, Heather aside, this is no
longer fantasy, at least not for guys
with $30,000 under their mattresses,
Starting in April, that cash affords
you an NSX with an easily removable
roof, allowing the wind, the sun and
the bouquet of hard driving to finally

(Ploaay tur o poge $10)
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INVENTION

From passport

photos to police crime scenes,
x Edwin Land's invention of

instant photography has become

an integral part of our lives.

Master glassblower
Dale Chihuly takes the 5,000
year-old craft to extraordinary
new dimensions, turning sand

and air into art

What can spiders
teach weapons designers? How
about sticky nets that
immaobilize troops! See the
future of the defense industry

with non-lethal weapons

Computer
simulation now allows for the
development, deployment

and II_?'SIIHIJ of new armament

without ever !'rll'|r|'r1'|[_| them

Virtual reality
] nsequenc
atlvances take cops and robbet
out of the arcades, Now polic
can train for high-speed chase.

ol InGLC
without deadly consequences

EXPLORE YOUR WORLD

Wednesdays 9-10°/ ET/PT




Infinitl's new 130 bears a striking resemblance to Its larger 045 sibling.

enter the cockpit of this NSX-T.
Powered by the same strong 270-hp
24-valve dohe 3.0-liter V& that has
powered the NSX, the NSX-T has
more than 50 structural reinforce-
ments that create a tight coupe-like
structure. Still, an NSX-T only weighs
88 pounds more than an NSX (and costs
$4000 more), so there's no perform-
ance penalty for smelling the roses.
Also new is the Sportshift 4-speed
automatie. You can let the transmis-
gion shift itself conventionally, or se-
lect each gear manually with a finger-
tip control shift lever, just like the
Formula One puyvs. —Scott Oldham

Infiniti 130
After only its fifth vear in business,
Nissan's Infiniti Division is ready to
introduce its fourth car line, the 130.
The new muodel is a luxury 4-door front-
drive sedan that carries a price tag
starting at $30,000. The 130's features
borrow heavily from Infiniti's flagship
Q45 sedan. In styling, the [30 cap-
tures the essence of the Q45 chrome
grille in a slightly different shape.

Interior roominess is second only
to the Q45 in the Infiniti lineup. Rear-
seat ronminess, especially legroom,
is emphasized.

A new VB engine is
teamed with a smooth-
shifting 4-speed automatic
transmission to produce
one of the quietest power-
trains available at any
price level. The engine, an
aluminum dohe design,
turng out 190 hp that
moves this 3100-pound
chassis to 60 mph in the
T-second range. A 5-speed
manual is the alternate
transmission. —J.D.

Voivo T-5R

If you had to pick a car to
idrive off the roof of a 2-
story bullding, a Valvo
[ul'll!u;.]l]_‘n.' would be elozse
o or at the top of your list.

1T vou had to pick a car Kawasakl's Vulcan B0O just wants to cruise and crulse some more.

that was fast and sexy, well, maybe

Volvo would be closer to the bottom.
Volvo's solution is a limited-edition

(1000 total, sedans and wagons) model

based on the front-wheel-

drive 850 Turbo platform

called the T-5R. It's

Pirelli P-Zero tires. Volvo also offers
u softer-riding, less aggressive 16-in.
wheel'tire package. Inside, you'll find
all the comfort and aceouterments be-
fitting a luxury automobile.

—Cliff Gromer

Kawasaki Vulcan 800

Kawasdki's new 36699 Vulean
500 is one of the best Japanese
cruisers yvet, It's powered hy a
55" V-twin with a single carbure-
tor set between the eylinders,
single overhead cams to operate four
valves per eylinder, 9.5:1 compression
ratio and a Harley-slﬁrie single-pin
crankshaft to create that distinctive
V-twin vibration and burbling ex-
haust note cruising riders love. This
easy-to-service engine is rated at
60 horsepower at 7500 rpm and 47.7

Not your uncle™s or aunt’s Volvo, the T-5R I3 a serlous front-wheel-drive hot rod.

only available in yellow or black.

The T-6R boasts 240 hp, 18 more
than the standard-issue 850 Turbo, it-
sell a gentleman's (and lady's) ex-
press. The only available transmission
15 a 4-speed automatic. And the T-5R
hits 60 mph in 7.7 seconds.

Huge 4-wheel disc antilock brakes
stop you, while tenacious road-grip
comes from the sport suspension with
large swaybars, firm shocks and 17-in.
alloy wheels shod with 206/45ZR17

ft.-1b. of torque at only 3500 rpm.

The rest of the Vulean 800 is equal-
ly traditional: a 5-speed gearbox,
chain-drive, single-disc front brake
and rear drum and wide-spoke wheels
(21 in. front, 16 in. rear). The Uni-Trak
rear suspension hides the spring/shock
under the seat, so the Vulean looks
like & genuine oldtime “hardtail.”

On our test ride from Orlando to
Key West, Florida, the Vulean 800
turned out to be surprisingly comfort-
able, thanks to rubberized
engine mounts, a thick sad-
dle, front-mounted pegs
and high-rise handlebars
that encourage you to lean
back and enjoy the ride.

At the track, the Vulean
aceelerated quickly to 110
mph and was still pulling
strongly when we shut
down for the first corner.
When you toss 485 pounds
of Vulcan into a high-
speed corner with a bump
in the middle, it under-
standably pogo sticks in
protest becaunse of its soft
guspension. But a long 64-
N in. wheelbase and 34" fork
- | rake combine for reassur-
ing road stahility,

—Rich Tavlor
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The Official 40th Anniversary Corvette® Collection

/ e, ' 40th Anniversary Corvetle shown approximately
P ; actual size of 67" (17.46 cm) L. Scale 1:24.

The twelve important milestones in Corvette history. Presented hy
Franklin Mint Precision Models in association with Chevrolet Motor Division.

¢ -
yns ahhe N

= T ¢ S * & —

1953 1963 : 1978

The '53 “Blue Flame Special” '68, 78, '86 and 'BB Vettes Just $90 each, pavabla ir

Corvette. a greal American sports
monthly installments

car legacy. And now, on the 40th  to the sensational 1993 40th Each specially imported
Anniversary of the introduction  Anniversary Corvelte. In between,  model assembled from as many AT A ey
of the first Corvette. history is  spectacular issues such as the as 101 separate parts, hand SATISFACTION GUARANTEED
caplured in an extraordinary 57, the first Vette powerad by painted to match the aonigmnal | vou wish to return any Franklin
collection of twelve precision a fuel-injection engine, the '58  colors, and hand polished. With — Mint Precision Models purchass
engineered replicas—each mod- ‘Fualie™ and the ‘63 Sting Ray ioors thal open and a steennd  you may do so within 30 days of
eled after an onginal Corvette in  Rounding out the collection are  wheel that actually turns the our raceipt of that purchase o
mint condition spectacular models of road wheels. and 8 highly  placement, cradit or refund

[welve automotive legends the 1955, 56, '67 detailled engine

“Please mail by April 30, 1995,

— T ————— O — — i ——— e — —

Franklin Mint Precision ]

Franklin Canter, PA 1909 1986 o o e i e
MAMREMISS _

Please anter my order for 7

LA e | L A T

ADDRESS

"_'.'l'\T:

and a §4 55 shapping and i mods 3 | h TELEPMOINE #

SIENATURE — igh3 !
ALl CPGE R AP BB T S i Iy ¥ [P i

Frankiin Mint Preci futomotive History Alive.
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Detroit Spy Report

BY JIM DUNNE, Detroit Editor

Ford’s Luxury
Import Fighter

® Ford planners want to build a luxo-
ry Sable that will compete with im-
ports in the $30,000 class. Just add
$5000 onto Sable's cost for luxury
items like leather interior, a quieter
cabin and & more power-
ful engine, Then the Sable
chassis could compete
with 5- and f-place im-
ports at a much lower
price, One plan is to build
a luxury version of the
new VB-powered Ford
SHO Taurus, seen here in
moderate disguise during
winter testing. The new
SHO gets a 3.4-liter aluminum V8 en-
gine in place of the Yamaha-built V6.
The VB develops 225 horsepower and,
mated to a 4-speed automatic trans-
mission, pulls the 3800-pound SHO to
60 mph in 85 seconds. The Mercury
version would foeus on luxury, not
performance. As of now, Ford Motor
Co. insiders say the decision on this
is still pending.

GM’s Underhood
Supercomputer

Engineers from GM's Powertrain Di-
vigion announced that General Motors
will introduce a new V6 engine, a
new inline 4-cylinder, a new super-

charger package and an enhanced
OBD II emissions control system—all
on various 1996 models. The engi
neers also said that they would b
showing a "major new technolog
with dramatic increases in smooth

ness and fuel economy” on certain "06
models. The engineers stated that the
on-board computer that will run the
new OBD 11 system is an order of
magnitude more powerful than the

computer that was on board the Apollo

XI Moon-landing mission.

Park Avenue for "97 gets a cleaner, Riviera-inspired look.

1997 Buick Park Avenue
Caught during a towing test in Ari-
zona, Buick's large front-drive sedan

reveals zome interesting styling cues,
despite the camouflage. Residing be-
nedath the large fake rear panel is a
Riviera-style taillamp assembly. Other
Riv tidbits include the door handles
and the rub strips on the corners of the
front humpers. And while this Park
Avenue shows no front vent windows,
it is sporting dual exhaust pipes,

Moderately Grand Am

Pontiac's hot-selling Grand Am gets a
minor facelift for '96. A close examina-
tion of this prototype shows a revised

‘P46 Grand Am gets a new going-away view.

tail treatment: rounded corners, a
new fascia, reshaped spoiler and new
exhaust-pipe tips.

Stainless Over Alloy

Using a process similar to the one
used for making those shiny, bright
bumpers on long-haul trucks, Texas
Instruments intends to produce stain-
less-steel-clad wheels, which may be
preferred over cast-alloy wheels. The
new wheels will be cast of aluminum,
then covered with an outside layer of
cast-in stainless. The wheels will offer
the light weight of aluminum, with the
appeal of highly polished stainless. M

® The king is dead

The 405-hp ZR-1 Corvette, the
car called the King of the Hill since
ils introduction in 1990, will soon be
put to rest. The last 448 ZR-15 will

End Of The Road For The Corvette ZR-1

be built during the 1885 model year.
Whether the model will return on

the all-new 1997 Corvette is un-
known at this point
—Scott Oldham
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The first and only
toothbrush that

fights plaque...
ULTRASONICALLY!

MNow remove plague and fight gingivits and gum dis-
ease the same way your dentist does - ultrasonically!
Through an exclusive arrangement, The Mageflan
Crroup is pleased to bring you UltraSonex® the first

i | and only toothbrush that uses the advanced ultrasonic
technology previously available only to your dentist.
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Clinical studies show that using
UltraSonex can reduce bacterial
plague by 97%, bleeding gums by 0%
and gingivitis by 28% - in just 4 weeks
- and UltraSonex can reverse the
progression of gingivitts, which can
lead to periodontal disease.

Accepted by the ADA and recommended by dentists,
the LilrraSonex is not an electric toothbrush. ff has no
moving parts, does nof vibrate
and is absalutely sifent. It works
by emitting 1.6 million cycles
per second of incredibly effective
ultrasonic waves that penetrate
the gum tissue to disrupt bacter
al growth, which helps reduce
gingivitis, No other product
available for home use does this. The UltraSonex can
also reverse the progression of gingivitis and gum dis-
ease, It is extremely gentle, vet you'll quickly notce
dramatic results. Just brush normally. Shuts off auto
matically after 3 minutes, Recharges in its own base,
Try UltraSonex. Then check with your dentst. You'l
both be amazed at the results. $99.95 [$10.95)
#3100, UltraSonex and & Replacement Heads

[Years Supply) £729.95 ($11.95) #3300,

Ubtassunid perrthiales
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To the thief,
this is rather alarming!

The parking ot Is dark. You
can't find the car. You're all
alone —with the baby. But in
an instant, you're able to light
up the inside of your car and
safely find your way with the
help of the Safe Entry Alarm
System. Not only does it pro-
vide excellent personal and
property protection, but com-
plete peace of mind, as well.
Mounted prominently on the
dash board, it has a flashing
LED that alerts criminals to
the fact that your auto is
alarmed. If challenged by
motion or vibraton, it emits a
deafening 1104B. alarm. You
can even arm and disarm via remote control from up 1o 25 yards away. [t's com-
pletely portable and can be used in any car by simply plugging it Into the ciga-
rette lighter. A 9-voit battery back-up with low-power indicator ensures It will
work even if unplugged. What's more, Safe Entry Alarm System is manufactured
by the makers of The Club, so you know it's a high quality and dependable
piece of security equipment. It's your family’s best defense against car thieves
and muggers. FCC approved. #649.95 ($7.95] #4020

THE MACE L | Citeld) i

Get relief from the misery!

Steam Inhalation therapy has long
been recommended by doctors for
the relief of congestion from sinus
infections, allergies, colds, asthma,
bronchitls and throat irritation.
Prepare yourselfl for the onslaught
aof the cold and flu season with the
new Steam [nfaler. Unlike old
fashioned vaporizers, this Steam
Inhaler won't injure delicate mem
branes adding to your discomfort.
lts unique design creates a con-
trolled, gentle stream of steam.
And the scientifically designed soft
hood allows air to mix with the
steam allowing comfortable, natur-
al breathing. The patented grille
design lets you control the flow of steam precisely, making it safe for both
adults and children. Compact and lightweight, it's easy to use at home,
the office or when traveling. Fill it with only 1.5 oz. of tap water and et
up to 30 minutes of steam therapy. Add your favorite over-the-counter
medications if you like. Automatic dual-voltage capability for use In the
U.S.A. or abroad. Comes with soft travel case. $49. 95 ($7.05) #4040,

Don’t be fooled by its size —
This is one powerful vacuum!

You'll be amazed with the performance of this
machine, Al how effortlessly the Oreck Power
Broom pleks up anything and every
thing in its path. Dust, crumbs, broken
glass, bugs — you name it fn facs, i
Bot mare power than any other elec
tric broom you can byt The Power
Hroom features a two-speed motor for
cistomized cleaning control, a large
capactty dust cup with a washable, re
usable filter and an extra-long 25-foot
cord to make easy work of even the
largest spaces. With a self-adjusting
B, Mt Teal| floar tool that quickly and easily glides

S from floors to carpets, the Power Broom goes
places most regular vacuums can't, ke under
beds, up and down Stairs, against waJ:. and other
hard to reach spots. |t makes quick plck-ups a
breeze. And when you're done, it hangs flat and
out-of-the-way in a minimal amount of space
Whats more, the Power Broom is so well-built
and reliable, it's backed by a Mies 2.y Itd war-
ranty. That's twice as inng a5 mOst warranties.
You'll find so many uses for the Oreck Power
Broom, It just might make your réegular vacuum
obsolete. $69.95 ($9.95) #3000,

mot completely
return it Inr

ORDER TOLL-FREE 24 HOURS A DAY

800-644-8100

TO ORDER BY MAIL:

The Magellan Groap
Depl. PMDOS

2515 East 43rd 5L

PO, Box 182236
Chattanooga, TH 374212

231 © 19 The hMagsilan Greap, In
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SCIENCE

Navy Dolphins On Leave

BY GREGORY T. POPE, Science/Technology Editor

® Every dolphin has its day, or so the
saying goes. Now dolphin researchers
will have their day, thanks to the Pen-
tagon's shrinking finances. Bowing to
the budget ax, the Navy is paring
back its squadron of 100 bottlenose
dolphins. The flippered fleet is based
in San Diego, at the Naval Command,
Control and Ocean Surveillance Cen-
ter's RDT&E Division.

So far, 16 surplus animals have se-
cured honorable discharges to marine
aquariums, such as Sea World. But
two more are now on loan to the Uni-

versity of California at Santa Cruz.
There, at the university's Long Marine
Laboratory, they are providing marine
biologists with a rare opportunity to in-
vestigate the physiology of dolphins.
True, these graceful, intelligent
creatures have long attracted atten-
tion from scientists, But oddly, little is
known about the mechanics of being a
dolphin. A particular mystery is me-
taholism, or how dolphin bodies burn
food to fuel swimming, diving and
frolicking. “We understand their social
structure and behavior,” says Terrie
Williams, assis-

Navy doiphin Puka high-fives trainer Jenifer Hurley,

tant professor of
biology at Santa
Cruz, “but we
don't know what
makes them tick."”

This dearth of
knowledge stands
in contrast to the
well-documented
physiology of
the other main
branch of marine
mammals—the
pinnipeds, which
include seals and
sea lions. “The

reason we know about seals is that
there is technglogy to glue small dive
recorders add instruments to their
fur,” notes Williams. “We haven't had
that with dolphins because there's
nothing to stick to. They constantly
slough their outer layer of skin.” Dol-
Ehlns also defy intimate study simply
ecause they live full-time in the
sea—an environment that's, at best,
inconvenient to human researchers,

The Navy mammals will change all
that. Last October, the two male dol-
phins—Primo, age 14, and Puka, age
S—arrived via C-130 airlift. Attended
by trainers and veterinarians, they
rested quietly in fiberglass tanks, Af-
ter the plane touched down at nearby
Moffett Field, the dolphins rode a
flathed truck to the laboratory.

Like all Navy dolphing, these ani-
mals are uniquely trained. In Hawaii,
the dolphins learned to spot, mark
and retrieve ohjects in the ocean. The
purpose: to prepare for operational
duty as mine-hunters, a role in which
Primo and Puka were never active.

Navy discipline makes these dol-
phins especially suited for science,
says Williams, Not only are they re-

(Plrase turn Lo page 35}
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If your doctor says you've got symptomatic henign prostate
enlargement, help can be in the palm of your hand.

Many men mistakenly believe that an enlarged prostate is treated the same way for
all men. But today there are more options than ever. By speaking frankly about your
symptoms, vou and your doctor can decide what is appropriate for you.

Is this you? Yes No

Do you get up more than once or twice a night to urinate?r [ O
Do you often have sudden, uncontrollable urges to urinate? [ [
Do you have a hesitant or slow urine stream? &2 a8
Do vou have a frequent need to urinate? O @

If you answered ves to even one question, tell doctor. Your symp-
toms may be caused by a condition called berugn prostate enlargement
(BPH). But remember, only a doctor can evaluate your symptoms and
their possible causes. While BPH is not cancer and does nof lead o
canicer, the two condiffons can exist at the same time.

Symptomatic BPH can be treated
in several ways. In addition to surgery

and monitoring the condition with
regular checkups, now your doctor has
oral prescription medicines. One oral
medicine is PROSCAR, the only
medicine for the treatment of
symptomatic BPH that can shrink

the prostate.

PROSCAR works by blocking a hormone

that can cause the prostate to enlarge, But it is important to know: PROSCAR doesn't
work for everyone, A.frhnugh the prostafe may shrink, there may not be an

improvermnent in urinary symptoms. However, in clinical
studres with PROSCAR, sorme men have seen an improvemnernil
in their urinary symptoms after 2 weeks. Others have found
that PROSCAR took up to several months to help them.
Because all men are different, you and vour doctor will need
to determine how PROSCAR is working for you.

Today you don't have to live with the discomfort of
symptomatic BPH. Ask your family doctor or a urologist if
PROSCAR is right for you, For free information that will

help you discuss your symptoms with your doctor, call 1-800-770-6149.

For the treatment of symptomatic BPH

(FINASTERIDE)

The only medicine that can shrink the prostate.

Please see the patient information on the next page.

€9 MERCK

O, Merck & Co Ime
Al raghty e rsd
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PATIENT INFORMATION ABOUT
PROSCAR" { Prahs-car)

Generic name: fAnasteride (An-AS-tur-eyved)
PROSCAH is for the treatment of
symplomatic benign prostatic hyperplasia
and for use by men only.

Your doctor may prescribe PROSCAR if you
have a medical condition called benign prostatic
hyperplasia or BPH. This oocurs enly in men.
Please read this information, as well as the
leaflet which accompanies your medication,
before you start taking PROSCAR. Also, read
the leaflet each time you renew your prescrip-
Leisfi, fuial if case anyihing has changed,
Remember, this t does not take the
of careful discussions with your doctor.
anhdgnynur doetor should discuss PH.D:SCAHEI
when you start taking your medication and at
regular checkups.

What is BPHT

BPH is an enlargement of the prostate gland.

After age 50, most men develop enlarged
rosiales. The prostate is located below the

E]ndder. As the prostate enl , it may slow-

Iy restrict the Aow of urine. is can lead to

symptarns such as:

*a wenk or interrupted urinery stream

* 5 fewling that you cannot empty your bladder
completely
*a fiwling of delay or hesitation when vou start

Lo unnaie
#a need to uninate often, especially at night
#a feoling that you must urinate right away.

Treatment options for BPFH
‘There are three main treatment optiona for
BPH:

. of monitoring or “Watchful
Wai . If &8 man has an enlarged prostate
gland and no symptoms or if his symptoms do
not bother him, he and his doctor may decide
on a program of monitoring which would
include regular chechups, instead of medica-
LT OF BUrgery.

* Medication. Your doctor may prescribe
PROSCAR for BPH. See “What PROSCAR
does™ below,

» Burgery, Some patients may need surgory.
Your doctar can tre.mnhe several different sur-
ures for BPH., Which procedure is
-pends on your symptems and medical
mnl:ht:m

What PROSCAR does

PROSCAR lowers levels of a key hormone
called DHT idi el, which is a
major cause of prostate growth., Lowering DHT
leads w shrinkage of the enlarged prostate
gland in most men. This can lead to gradual
improvement in urine flow and symptoma over
the next several months. However, since each
case of BPH is different, you should know that:

* Even though the prostate shrinks, you may
NOT see an improvement in urine flow or
symptami,

#You may need to take PROSCAR for six (8)
manihs or more to see whether it helps you.

# Even though you take PROSCAR and it ma
help you, it 18 not known whether P'RGSC.A:E
reduces the need for surgery.

What you need to know while taking

PROSCAR

= You must see your doctor regularly.
While taking PROSCAR. you must have regu-
lar checkups. Follow your doctor's advice
aboutl when to have these checkupa.

= About side effects. Like all prescriplion

drugs, PROSCAR may couse side effects.
Side effects due to PROSCAR may include
impotence (or inahility to have an erection)
and tess desire for sex. Each of these side
effevts occurred in less than 4% of patients in
climeal studies. In some cases side effecta
wient wwny while the patient continued to
Lake PROJCAR

m:—al

Some men taking PROSCAR® (Finasteride)
may have a decrease in the amount of semen
released during sex. This decrease does not
appear o interfere with normal sexual func-
tien. Harely, some men have reported breast
swelling and'or tenderness or allergic reac-
tions such as lip swelling and rash.

You should discuss side effects with your doctor
before taking PROSCAR and anytime you
think you are having a side effoct

. for Brﬂﬂll«l cancer. Your doctor
has ibed PROSCAR for aymptomatic
BPH and nod for cancer—but & man can have
BPH and prostate cancer at the same time.

usually recommend that men be
cheched for L cancer once a year when
turn 50 (or 40 if a family member has
prostate cancer). These checks should
continue while you take PROSCAR.
PROSCAR is nol a treatment for prostate
CHIWCET,

* About prostate specific antigen (PSA).
Your doctar may have done a blood teat called
PSA. PROSCAR can nlier PSA values, For
mare information, talk to vour doctor.

* A warning about PROSCAR and
pregnancy.

PROSCAR is for use by MEN only.

PROSCAR is generally well tolerated in men.
However, women who are pregnant, or

women who could become ant, should
avoad the active i:lgndientp':mlmm.

If the active ingredient is absorbed by a
woman who is nt with a male baby, it
may cause the male baby to be born with
abnormalities of the sex organs. Therefore,
any woman who is pregnant or who could
becnme Pﬂ_‘ml must not oome inlo direct
combact Wl active ingredient in
PROSCAR.

Two of the ways in which a woman might
absorb the active ingredient in PROSCAR are:

Sexual contact. Your semen may contain

a small amount of the sctive ingredient

of the drwg. IF your partner is pregnant, oF

if vou and your partner decide to have

a haby, you mumalorlakingl"ﬁﬂﬁ(‘.ﬁﬂ and
talk to your doctor. If your partner eould
become ant, proper use of a condom can
reduce the risk of exposing her to your semen
{discuss this further with your doctor).
Handling broken toblets. Women who

are pregnant or who could become ant
must oot handle broken tablets of AR
PROSCAR Lablets are coated to prevent con-
tact with the active ingredient during nermal
handling. If this coating 1s broken, the tablets
should not be handled by women who are
pregnant or who could become pregnant.

If & woman who is pregnant comes into contact
with the active ingredient in PROSCAR, a doc-

tor should be consulted,

errmhe:' thes: wartn plv only il the
woman exposed Pﬂﬁaﬂfu prognant or
could become pregnant.

How to take PROSCAR

Follow your doctor’s advice about how to take
PFROSCAR. You rmust take it every day. You
may Lake it with or between meals, To avod
forgetting to take PROSCAR, it may be helpful
to take it the same time every day.

Do not share PROSCAR with anvone else; it
was prescribed only for you.

Keep PROSCAR and all medicines out of the
reach of children.

FOR MORE INFORMATION ABDLUT
PROSCAR AND BPH, TALK WITH YOUR
DOCTOR. [N ADDITION, TALK TO YOUR
FHARMACIST OR OTHER HEALTH CARE
PROVIDER.

© 1994, Merck & Co, Inc.

West Point, PA 19456
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SCIENCE (Continued from page 34)

sponsive and accustomed to handling,
but they're game for anything. “To
give these animals something novel to
do is not that big of a deal. They re-
ceived a lot of different types of stim-
ulation with the Navy.”

Although Primo and Puka are used
to open-water exercises, they're now
acclimating to life in Long Marine
Lab's interconnected pools. They
must then learn research procedures,

In one experiment, Williams will
feed the dolphins fish at different
temperatures. She'll then gauge how
their bodies react by measuring oxy-
gen consumption, heart rate and
other metabolic yardsticks, “We're
looking at parameters you'd monitor
in any athlete,” explains Williams.

Other investigations will target dol-
phins’ remarkably efficient swim-
ming. During open-ocean studies with
the dolphins in Hawaii, Williams no-
ticed that the animals' expenditure of
energy didn't jibe with the speed at
which they traveled, “They were mov-
ing & lot faster than they should have
been,” ghe recalls. “We sent a diver
down there, and it turned out that in-
stead of constant propulsion there
were long periods without a lot of tail
movement. They're so hydrodynamic,
and they're smart—they know how to
glide through life.”

At Long Marine Lab, researchers
will monitor the strength of the dol-
phins' tail flicks by having the animals
push against load sensors. Meanwhile,
biologists will watch two other Navy
dolphins off the coast of San Diego,
trying to quantify the time they spend
swimming versus coasting.

Not only will these studies show
biologists how dolphins budget their
energy, but they have implications for
naval architects as well. Seeking al-
ternative propulsion systems for sub-
mersible machines, some engineers
have become hooked on the mechani-
cal fishtail (see Tech Update, page 23,
Jan. "95), To drive such a device with
only intermittent propulsion could
streteh the battery life of an under-
water vehicle. The Navy also stands
to benefit from the physiological stud-
ies, just ag a basketball team gains
from research into athletic prowess.

Meanwhile, civilian researchers will
reap insight into the conservation of
these animals. Special questions:
What oeean temperatures ecan dol-
phins tolerate? How much fish does it
take to support a population of dol-
phins? The answers will enable wild-
life managers to judge the effects of
climate change and human activity on
the mammals’ well-being.

Although the Navy has scheduled
the dolphins’ civilian tour to last a year,
the effort may be extended if research
continues to go swimmingly., ™
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EASIEST
WAY TO GET
ON THE

INTERNET.

NetCruiser Software

ONLY $19.95 A MONTH!

* FREE SERVICE ACTIVATION|*
* 420 + HRS/MO. AT NO CHARGEI|

800-353-6600

How can you get the best Internet
access software and the best nation-
wide Internet service? Easy. Just pick
up the phone and order NetCruiser™
for Windows™ from NETCOM.

MetCruiser Internet Service gives you
40 prime-time hours, and hundreds of
week-end and off-peak hours, every
month for under $20. That’s enough
access time for just about anybody
who's planning a stay on the Internet

*NetCruiser . the hands-down
favorite of our first-time
Internet users *

PC Worid

*  NetCruiser from NETCOM s ong
of the most comprehensive internet
packages available: This one-stop
interface will have you on the
internet within minutes. "

LAN Times

“MNetCruser—best Internet
front end *
Onling Access Magazine

“NetCruiser 5 great for people
who are intngued by the Net but
intimidated by the commiands
usually reguired for access ™
PC/Computing
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EASIEST

WAY

TO STAY
THERE.

NetCruiser Service

Plus NetCruiser includes World-Wide
Web, IRC, Copher, FTP, Usenet, Telnet,
E-mail—all the most popular Intermet
resource discovery tools.

Best of all, with NetCruiser service
you get NetCruiser software FREE. It's
fun. It's easy. And, with simple point-
and-click icons to guide you along the
way, it can have you up and running
in only minutes
Order now and .. B
we'll even give
youFREEactva- I
tion too. 5o call .
us today. It just
doesn't get any
easier than this.
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AUTOMORBILES

Europe Spy Report

BY MIKE ALLEN, Associate Automotive Editor

Son Of Boxster

® Porsche electrified the auto-
show circuit a couple of sea-
sons ago with the Boxster
show car, a very refined
but definitely retro-styled

midengine no-compro-

mise sports car. And the
reaction to the show car
galvanized the Swabian
automaker to promise that
the car would find its way into
production as an affordable
entry-level Porsche, one that would
be within the means of all people—
young, as well as old, enough to really
be able to own and drive one.
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Ford Mondeo gets facellft next year.

Shown at the top, testing in Italy,
is a vehicle that is apparently very
close to the one that will be in produe-
tion. Though no one is likely to con-
fuse this car with the show ear, it
seems likely that the nameplate will
indeed say Boxster, This vehicle seems
more reminiscent, styling-wise, of a
slightly underinflated 911, in spite of
its longer midengine
wheelbase,

European buyers
may see this vehicle
with a 16-valve 4-
eylinder engine, but
North America, ap-
parently, is slated for
delivery of only a &-
eylinder version with
an engine derived (or
stolen outright) from
the Carrera. This means two different
engine layouts—the traditional flat
Six will have to mount fore and aft,
while the Four will need to go trans-
versely, And we're betting the price,
promised at under 40 grand, is more
in the vieinity of 50 large,

Opel's minivan, to be built in U.S., may replace GM minivans,

Ford’'s World Car,
Take Two

Ford's world car, the Mondeo/Con-
tour/Mystique, was introduced what
seems like only a few months ago here

quently, here's a
spy shot of the

in the United States, but has been
on sale in Europe for several
years. (The Mondeo is the

Euro version.) Conse-

“‘-1-___#" first revision to

_

-+ the Mondeo's
appearance.
N This freshening
of the front end
will probably filter
down to the U.S.-made-and-
sold Ford Contour and Mercury Mys-
tique in a couple of years.

GM’s European Minivan
Opel, the European division of Gen-
eral Motors, is developing a 7-seater
minivan jointly with its GM counter-
parts in North America. We're bet-
ting the replacement for the GM-200
minivans (the Chevrolet Lumina,

-
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Pontiac Trans Sport and the Olds Sil-
houette) will be on this platform, as
Opel is building the vans here in the
States. GM is abandoning the plastic
body panels on the current crop of
minivans for a more traditional steel-
chassis construction,

There Will Always Be

An England

Here's a second look—a better one—
of the MG sports car we've shown be-
fore. This shot was taken during test-
ing in the U.S. Built by Rover, look
for this soft-top to carry an MGD
badge and be sold at—take a deep
breath—BMW dealerships, thanks
to BMW's recent merger with the
British carmaker. Propelled by power-
plants varying from a 100-hp 1.4-liter
4-cylinder to a supercharged 1.5-liter,
the small roadster is aimed at the Mia-
ta segment of the market, and may be
available as a hardtop after a while.

Look for a variety of new shapes in
the showroom at your corner Mer-
cedes-Benz dealer. Coming within a
vear is an all-new E-Class—Benz's
middle-range model—followed by an
estate wagon (what we call a station
wagon on this side of the pond) ver-
sion of the E-Class car. Right on the
heels of that will be an estate wagon
C-Class, sometime in 1996. And
they're already testing a coupe based
on the C-Class chassis, which should
be available sometime in 1997, Right
next door you may want to cross-shop
for a BMW 3-series Touring model—
which iz also what we call a station
wagon—but only if BMW decides to
send the new car to our shores,. M
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COMMUNICATE
WITH US

We're trying to make it easier
for you to communicate with us.
Here are five ways you can do it.

LETTERS

Your written letters are always
welcome. If we think your letter
would be interesting to other
readers. we might even print it in
our Letters column [unless you
request that it not be printed). Our
editors are listed by department on
the masthead prninted in the front
of the magazine next to Editor's
Motes. Our address is: Popular
Mechanics, 224 W. 57th 5t., New
York, NY 10019,

FAX MACHINE

You can fax written mail to us if
you have access to a fax machine,
Our fax number is [212) 584-5562,
and is available 24 hours a day.

ELECTRONIC MAIL

You can call the PM computer any
time, 24 hours a day, every day. The
number is (212) 582-83&9. Once
you're online, you can leave
messages for specific editors, or
direct inquiries and comments
to a specific department. You can
also share your thoughts with other
readers who call in.

MNew users get an identification
number and password that allow
them to access the system. Simply
SEL your communications software
to 8 bits, no parity and 1 stop bit
(8-N-1]. and set the baud at 1200,
2400 or 14,400. Please remember
that we are not a professionally
staffed, fully operational bufletin
board. We're simply trying to make it
easier for you to communicate with
us. 50 please bear with us if it takes
awhile to answer your message.

ONLINE ACCESS

You can reach us via the Intemet
at: popularmechanicsi@hearst.com
This address is available via major
online services such as Compuberve,
America Online, Prodigy and other
Intermet senace providers.

READER INFORMATION SERVICES

QOur Reader Information Services
Department 15 operational five days
a week from 9 am to 5 pm Eastem
time. The phone number is (212)
649-3127. Please call our Reader
Information Services Department,
not our editors, for information on
back issues, reprints of articles,
subscription inguiries, etc.

———— e e E R w B MR 8

of it as an electric
Swiss army knife.
The Dremel Moto-Tool™ is the most versatile power tool you can
own. With speeds from 5,000 1o 30,000 rpm and more than 150
available bits, it gives you the power to handle lots of jobs. And
its extremely compact and easy to handle. Use it to shape plastic,
grind metal, cut pipes, carve wood, polish silver, sharpen tools,
etch glass and more. About the only thing it won't do is pull
the cork from a wine bottle. Look for our book, 175+ USES, in
specially marked Moto-Tool packages, in stores where power
tools are sold. Or write for a [ree copy to: Dremel, Dept. PM,
FO. Box 1468, Racine, W1 53406-1468.

DREMEL MOTO=rQ0LL
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Mere are oceans. And then there's something that's really big and blue. Once again, the Ford Oval has made jts mark
across the warld, 1t's called racing success, and no other automaker can make a claim of such global proportions. But
at Ford, no matter where on Earth we capture another checkered flag, we always bring home the most interesting
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1994
SCCA Trans-Am
Manufacturer’s
Champion

Formula One
Drriver’s
Champion

souvenirs. One weekend, it may be an idea on steering components from a hairpin curve in Monaco, Another
weekend, a lesson in durability from off-road shock treatments in the Baja desert. Of course, the end result is simple
More winning technology for the Ford car or truck you can drive. Looks like we have everything covered



ELECTRONICS

Software Machines

BY FRANK VIZARD, Electronics Editor

® Sometime next year you can expect
Intel to begin selling an upgrade chip
for the current crop of Pentium-based
personal computers now available
from a variety of manufacturers. This
new chip will make a Pentium com-
puter run faster and perform better.
Think 90 MHz is fast? Think again.
This new Overdrive chip will boost
your computer's processing speed to a
very fast 1560 MHz.

Surprised? Don't be. Overdrive
chips are an accepted part of the
computer business. The Overdrive
Pentium chip that upgrades a 486 is
already available ($449), s0 it's not un-
reasonable to assume that current
Pentium computers can be upgraded
as well. The upgrade socket is built
into the motherboard.

Is all this necessary? Can't [ buy a
computer that won't need an upgrade
next vear? The answer: not really,

If you need to blame somebody for
this state of affairs, then pick on the
software makers and not the com-
puter manufacturers. While we tend
to think of ecomputer hardware as a
cold machine and the software as
something a little more warm and
fuzzy, the truth is that software is a
voracious machine that eats process-
ing power as fast as it can.

Software gets hungrier as its mak-
ers add more and more features to the
package. But, in what might seem a
paradox, the more “feature creep” a
piece of software exhibits, the slower
it runs, assuming the processing
er remains the same, Users of Word
6.0 for the Macintosh, for example,
complain the program runs much
slower than its 5.1 predecessor. One
bhig difference between the two pro-
grams is that 6.0 reqmreq 25 million
bytes of disk space while 5.1 only uses
6 million bytes. To make the newer
program run as fast and smooth as
the old one, you have to upgrade the
processing power, not to mention the
memory and disk storage space,

While new features of all types de-
mand more power, perhaps the single
biggest new user of processing power
ig video, Just how to incorporate video
onto i software title without using up

ineredible amounts of memory and
dizk space is the job of video compres-
sion technolopies, The idea i to mini-
mize the bandwidth needed for audio

and video signals so they can travel
faster and more efficiently from a disk
drive to a monitor, for example, With-
out some type of compression algo-
rithm, you have to wait seconds or
minutes for scenes to change and the
audio would be racing to catch up to
the video,

Even still, most video tends to run
at a herky-jerky 15 frames per second
(fps) and fills only a portion of the
screen, Fans of the interactive best-
selling CD-ROM game The 7th Guest
will be pleased to learn that Trilo-
byte's sequel, The I11th Hour, uses a
proprietary compression technique
called Groovie that yields a more real-
istic 30-fps picture and fills the entire
screen. The 11th Hour is currently
perhaps closest to having a television
experience on a computer.

The 1 1th Houwr: tull-screen, 30-fps videao,

The good news is that more power-
ful computer hardware allows sofi-
ware Lo become more powerful as
well. Clearly, some very high-level
math is already being used, and
nowhere is this more evident than on
products developed by HSC Software
of Carpinteria, California, The com-
pany's KPT Bryce title ($199) for the
Macintosh platform allows you to
create landscapes that are breathtak-
ingly surreal and reminiscent of
Omni magazine covers (see picture
above). The user interface is remark-
ably simple. Even more remarkable,
though, is the fact that these images
are not derived from manipulated,
scanned-in pictures. All these images
are mathematically generated. The
more powerful the computer, the
faster the images are calculated.

Another HSC product, KPT Con-
volver ($199), allows you to enhance
unclear pictures in a fashion that
might have been available only to the
CIA until now. The image of a barely
visible mist-enshrouded car, for ex-
ample, ean be manipulated so all the
mist is filtered away to reveal the
car's license plate number,

With this kind of capability, the
software becomes an amazing piece of
hardware in its own right. P~
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makes the Internet No other online service
easier than PRODIGY gives you all this

Send an E-Mail to Boston or Brazil. Visit the « PRODIGY live Chat
White House and send a message to the PRODIGY Bulletin Board
President or download annual reports from the i

SEC. PRODIGY's Web Browser gives you full * 10 latest stock quotes
point and click access to the exploding world of * A regularly updated encyclopedia
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Getting started is simple
PRODIGY may already be installed on
your computer. Just look for the
PRODIGY icon, point and click.
Otherwise, call us at 1-800-PRODIGY
or mail in the coupon and we'll send
you the free software. You can also
download the software directly from
the Interner at WWW locarion:

www.astranet.com
After your 10 free hours, the monthly
fee is only $9.95 for five hours.

Call 1-800-PRODIGY
ext. 420

PRODICY.




OUTDOORS

Power Biking

BY JOE SKORUPA, Boating/Outdoors Editor
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® Power-bike fans, this one's for you.
This eolumn is dedicated to a subject
you've been clamoring for since the
story “Whiz-Bang Bikes" appeared in
the June '93 issue (page 116). | never
realized how many power-bike fans
there were until 1 received an ava-
lanche of calls and letters following
the publication of that story.

“Whiz-Bang Bikes,” for those who
missed it, was about the celebrated
Whizzer, a popular gas-motor kit and
motorbike of the 1940s and '50s. Hun-
dreds of thousands of these snazzy
hikes and motor kits were sold, and
they continue to lnspire fond memo-
ries. As a result, original Whizzers are
now sought-after collectibles. The
point of the story was that those who
missed Whizzers the first time around
now have a second chance. A company
in Southern California is reproducing
the classic Whizzer bike and adapter
kit with updated technology. Cost for
a new Whizzer is $1495, and you can
get more information by contacting
Whizzer Motorbike Co., 15671 Com-
merce Ln., Huntington Beach, CA
O2649; (T14) 893-T674.

In researching this story I spoke
with the people at Whizzer Motor-
bike, and they reported receiving re-
quests for 4000 catalogs as a result of
the previous story. In fact, they still
get orders,

I suspected this to be the case, be-

PO AR MECHAMICS @ APTI 1995

cause [ still get calls and letters about
the story, too. My phone started ring-
ing immediately after the story ap-
peared, and then gradually tapered
off. However, it never died, and that's
why I'm writing this column.

As is frequently the ease with let-
ters to the editor, most are in the na-
ture of complaints. You hardly ever
hear from readers who want to say
“Attaboy.”

bike Co. It had to do with three para-
graphs at the end of the story that
mentioned an inexpensive bolt-on
motor kit. The last paragraph noted
the importer's name, address and
phone number—and this was the
source of the problems.

It turns out that after the research
for the story was done, the importer
bailed out of the motorbike business,
and by the time the story hit the

The problem with “Whiz-Bang
Bikes" had nothing to do with the
Whizzer or with the Whizzer Motor-

Vintage-Bike Guide

® Classic-bicycle aficionados, especially
those interested in ormate ballon-tire bikes
from 1934 to 1960, are a dedicaled lot. They
have lo be. II's nol easy to find and reslore
classic bikes when there are no autharitative
books or magazines on the subject (only
newsletters). That's changed now with the
introduction of the annual North Amercan
Directory Of Classic Bicycle Collectors &
Dealers ($11.95). This directory, soon to be
updated for 1995, lists dozens of hard-to-find
businesses thal specialize in new, used and
new/old stock parts for classic bikes, The
directory also includes a list of 1500 collec-

tors and a calendar of classic-bike shows.

For more information, contact Arjay Com-

munications, 325 W. Hombeam Dr., Long-

wood, FL 32779; (407) 862-0031. —J.5.

newsstands, the company stopped an-
swering phones. This turn of events
{Please turn to page 48)
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OUTDOORS (Continued from page 47)

The compact Chronos Hammer dellvers
electric power to blkes.

didn't sit well with the power-bike
aficionados who contacted me. Surely
I could do something about it, couldn't
1?7 Well, no, I couldn’t. However, to
satisfy loyal PM readers, 1 pledged to
write a followup story about power-
assisted bikes in a future issue. My
followup is as follows:

® Electra Globe (photo appears on
the top of page 47) is a power-asgisted
electric motorbike made by industry
giant Specialized. What I like about
the Electra Globe is that the entire
bike—frame, wheels, spokes, chain,
brakes and so forth—is designed with
auxiliary power in mind,

The sleek, aero-style Electra Globe
has a rechargeable electric motor, ca-
pable of helping riders reach speeds
up to 18 mph. To maximize user-
friendliness, the motor, battery, chain

and T-speed drivetrain are all mainte-
nance-free components and housed
within lightweight body panels.
Specialized’s motto is “Innovate or
die,” and the Electra Globe iz a good
example of the company’s forward
thinking. But how forward? Well, the
first production models are scheduled
to appear in 1997, Preview models
might appear in late "96. The company
considers the current version of the
Electra Globe to be nothing more
than a concept bike. So, don't be sur-
prised if you contact the company and
the representative can't give you
much help. However, if you want to
find out about other Specialized
models, here’s where to call or write:
Specialized Bicycle Components,
15130 Concord Circle, Morgan Hill,
CA 95037; (408) 779-6229,
® TSI Powerbike Kit, unlike the
Electra Globe, is a prudu:.'t you can
order and install right now.
power is supplied by a 2lce 2-stroke
gas engine that's equipped with a cen-
trifugal clutch and a lever-type throt-
tle routed to the handlebars. The unit
($320) provides direct-wheel power to
the rear wheel and adds 19 pounds to
the bike. For more information, con-
tact TSI, P.0. Box 4121, San Luis
Obispo, CA 93405; (800) 833-7112.
® Chronos Hammer, like the TSI
Powerbike Kit, is another power-

assist kit that vou can order now,
But unlike the internal-combustion
Powerbike, the direet-wheel Hammer
features a rechargeable electric mo-
tor. While the Powerhike pretty much
turns a bicyele into a motorbike, the
Hammer ($659) simply boosts pedal
power to help get the rider over hills.
It weighs only 2 pounds and delivers
0.2 horsepower, which is equivalent to
adding the power of four more pedal-
ing legs, For more information, con-
tact Chronos, 2936 Avenida Theresa,
Carlsbad, CA 92009; (800) 364-8894.

® Honda Racoon, like the Electra
Globe, is an eleetric motor-assist bike
that vou can’t buy—unless you live in
Japan. The model consists of an aero-
dynamically integrated 220-watt, DC
brush-type motor that provides low-
speed torque to the drivetrain. Above
15 mph the motor automatically shuts
off. Power is provided by a recharge-
able nickel-cadmium battery. Honda
has no timetable for introduetion of
the Racoon to the 10.S. market, but
that eould change. For more informa-
tion, contact American Honda Motor
Co., 1919 Torrance Blvd., Torrance,
CA 90501; (310) 783-2000.

So, that's all I know about power
biking. Let me point out that all these
companies were in business when 1
wrote this. If we show enough inter-
est, maybe they'll stay that way. M
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cargo area protection
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Gt the best radar/laser deteciors made today at unbeatable prices. Escort's superior combination of proven

performance and, now, low price makes this the perfect time o invest in the world's most advanced
traffic radar/laser detection systems. Order today because this limited time offer won | last!

SO0 4

PASSPORT S0040)

World's First Cordless Radar/Laser Detector
Solo 4, the world's first cordless radar/laser detector, offers
portable convenience second to none. Four alkaline AA
batteries provide most drivers with months of full-powered
detection. And since there’s no cord, Solo 4 is in detection
mode as soon as you place it on your windshield and tum
it on. Solo 4's cordless convenience is perfect for trips,
when using rental cars..or just everyday driving.

Regular Price: $24%  Sale Price: $229

World's First Radar/laser Detector With LCD Monitor
Passport 5000, the world's first radar/laser detector with an
LCD monitor, displays a wider range of driving informa-

tion than a conventional LED-style detector. At a glance,
you'll see it display radar or laser signal type, signal

strength, selected operation modes and much mare. It's

also the first detector to incorporate the new Emergency
Vehicle Warning Svstem for safer driving,

Regular Price; $199  Sale Price: $179

Our Most Popular Radar/Laser Detector
Passport 4500 SuperWide offers proven performance. A
full-featured radar/laser detector, Passport 4500 Super-
Wide combines superior long-range detection with our
patented anti-falsing system. As with our more expensive
miodels, Passport 4500 SuperWide comes with mute and
dark modes, audible and visual alerts, radar/laser band in-
dicators and a signal strength meter.

Regular Price: $468  Sale Price: $149

CALLTOLL-FREE:

SATISFACTION I you're not 100% satisfied, retum your purchase
SATISFACTION within 30 diys for 2 refund — no guestions ekl

ESCORT
# Department 406835
5200 Flehds-Eriel Road
r—— Cincinnati, Ohio 45240

GUARANTEED!

1-800-433-3487 ESCORT

{jpem 24 bowery @ day, 7 okavr @ ek

Shipping & luanudling is extra. (o residentn wdd 6% wles tan
Ko nther diseunts apply: offer good on new aeders doly )
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BLOCKIN Fead®
PRIMER
119 ¢ o
(\\ r. . 4
Every - . ol
= On dries :
B coal coverages toa v 13
washable flat finish, A breeze ﬁ“m » 97
to paint with as it's spatter F::}
Seals and primes a variety of surfaces ;‘;:it;;t and cleans I:'“’ easily. House Beautiful”
High hiding formula. Mildew resistant Sold :reur ]m' mw' : " 7 Piece Painting Set
Fast drying. 'With 20 vear warranty. Sold exclusively al -Man Guarnnteed ome coal coverage for all
Sold exclusively at Wal-Mart paeints, erenels, seabers aod stains.

AE map for all semi-smoath surfaces
Kit includes plastic try, padnisaver
[iet, roller framee, two roller covers,
extension pole and baseboartd thmimer.
Sold exclusively at Wal-Mart.

HEIZ50.

Goes on in one coal. Superior
washability. And so fade resistant,

it comes with a 20 year warranty. Einerior Mexhllity meets (0990 5 3
Provides beantiful one coal coverage. Sold exclusively at Wal-Mart. seals both inside }mh act.. Avallable tn
Sell-priming, stain and mildew resistant. MLADE 1N THE white or clear, both in 1003 oz stzes.
Supeer Serub Formula is extremely UsATY S Sold exclusively at Wal-Mart.
washable, With 20 vear warranty. FHRT2OWHTHBZ20C LR
Sold exclusively at Wal-Mart S

“Whether we have to match it,

or mix it, were always happy to help you
find the paint colors you need’

[t doesn't take much to make your house beautiful. /j( /ﬁzﬁﬁ
Especially when you get your
home improvement supplies from WA * ;‘L:“’:‘“ are

Wal-Mart. We have everything AL ”“5 “"M‘M MART

you need to do the job right. W
And we have them for less. Always.
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TOP SECRET Things aren't what they seem if youre shopping
for surveilance gear for your next
covert mission

EQUIPMENT LA

BY REBECCA DAY
PM Photos by Bill Ashe

® A Mercedes rolls up to the
Plaza Hotel in New York just
before sunset. A well-dressed
man steps out of the car into
a slight drizzle, umbrella and
briefease in hand. Raising his
umbrella, he comes around to
the passenger side of the car
and opens the door for his ele-
gant wife, who, in diamonds
and heels, commands the at-
tention of anyone within 30 ft.
They enter the hotel seeming-
ly oblivious to everyone.
Things are not quite the
way they seem to be, however.
Our Mz, Bond, behind sun-}
glasses with built-in rearview
mirrors, wateches their back
as she aseends the steps, To
the casual observer she ap-
pears to be fumbling through
her purse as she walks. In ac-
tual faet, she is fingering the
dial on her lipstick canister to
expose a 1-in. blade and then




I SPY

places it next to the eomb knife in her
purse. Also in her purse is an elec
tronie lock Eriq'l-. .i“-"1 in case l!|!1L'].' need
to get through a locked door quickly.
Our Mr. Bond moves a little stiffly
as he climbs the stairs—d4 pounds
heavier in his bulletproof
vest. The umbrella is
also ]lLJ]ld'Ipl'qu-. the bet-
ter to shield Ms. Bond in
an emergency. Onee inside 1
the hotel lobby, he sets down his
briefease to collapse the umbrella.
An overzealous bellman picks up the
briefcaze to move it out of the way.
Without waiting for an explanation,
Mr. Bond calmly reaches into his
pocket for a remote transmitter. At the
push of a button, the bellman’s hair be-
comes live wire, courtesy of a 50,000-
volt jolt from Bond's shocking brief-
cise, The briefease is dropped instantly.
The moment passes. Briefease safe-
lv in custody, our couple seat them-
selves at a table facing the door. Our
Mr. Bond discreetly takes out his dual-
purpose ballpoint pen, extends the an-
tenna and makes a quick sweep of the
dining room to detect any radio-fre-
quency bugs. Ms. Bond activates the
audio recorder in her cigarette box,
|r5,';u'4-.- it on the table, and 'l]‘..i_-j.' wait
for the scheduled rendezvous to begin.
The seenario may scream Holly-
wood, but you'd be amazed at what
goes on these days as evervday
people turn spy in games _ "
of adult hide- "

WRISTWATCH
CAMERA

PEN
BUG ALERT

and-seek. Business
people documenting
meetings, journalists tray-
eling overseas, parents pro-
tecting their children from kid-
nappers, office workers wanting to
document claims of sexual harass
ment and law-enforcement personnel
trying to outwit the bad guys—all are
clients of stores like Quark Research
Group and The Counter Spy Shop.
Aptly named, these New York City
one-stop spy centers sell everything
from book safes for hiding jewels
to camera-equipped dolls
that monitor the babysitter.
We did a little
sleuthing of
our own at
these stores,
sniffing out the
more popular nov-
elty items as well
as the hardeore,
double-agent-type 8
products. Visiting
these stores is
like going to Q's
spy lab in a
James Bond film.
For instance,
what headwear col-
lection is complete ¢
without a pair of night-vision
_LEH_L’.;-.’,]!':\'.' "a.é'-'-hl'lwlh Star .":L‘H!ll‘
and the NightViewer pocket
geope (31500 and up) give
you night sight. Quark
claims light in-
tensification
of 20,000
Limes

f"\

=

DIGITAL CELLULAR

PHONE SCRAMBLER

for
Star
Scope,
which is easi-
Iy mounted onto
most SLR and video
cameras to provide a lux capa-
bility eamcorder makers dream
about. NightViewer's monocular
. lens uses an infrared-emitting
¥ diode to send out IR energy
that can only be picked up by

the night-vision goggles.

Although vests are the most com-
mon article of clothing for bulletproof-
ing, there's really no
limit to what you

can have done.

Most bullet-

proofing is
A done with

Kevlar,

- g W BOX RECORDER
atively lightweight material that can
withstand bullets from handguns and
fragments from exploding bombs,
Quark says. If you need more protec-
tion, The Counter Spy Shop’s steel-
reinforeed vest will reject fire from an
AK-4T, according to store operations
manager Elan Jamil. The metal back-
ing may add 15 pounds to the scale,
but “it's lighter than a coffin,” he says.

Surveillance gear is big at spy stores,
and you'd be amazed where cameras
are showing up. See that guy in the sun-
glas=es? Look closely at the bridge of
the glasses and you can see he has
three eyes, not two, with his video sun-
glasses (26000 and up). All you see is a
Y-in. opening in the glasses, but in-
side is a Y-in, CCD video camera. Tiny
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cables in the
spoarts
SLrap connect to &
helt-worn oW el
supply and from
thore to an Smm re-
corder in a belly bag,
Y ou monitor
yaur hedroom in the same Wiy with
the clock-radio surveillanee kit. A Ly
Wi-in. CCD video camery picks up im-
ages over a 78" field of view and can
deliver them in color or black and
white to a time-lapse recorder or
to a monitor., A sensitive,
omnidirectional micro-
phone and preamplifier
are also housed i the
radio (3450 and up)
for audio monitoring.
For times when
video surveillance is
overkill, the wrist
watch eamera (3275
and ap) might do the e
trick. Known as a L E
cdorument eamera, the
camern wateh takes col-
ar or black-and-white
photos using Minox
film. Press what
looks like a

typical

rlasses’

can

BODY
ARMOR
(VEST)
AND EAR
TRANSCEIVER

VIDEOD
GLASSES

I'.?III}I on the side of
the watech, and you
have a picture of important evidence,
The Quark watch comes with its own
developing kit and instructions.
Phantom ear mikes (3600 and up)
are popitlar with Seeret Service
wannabes who need 2-way
communication
capahbility
without

LIPSTICK
KNIFE

([CAMERA ADAFTABLE)
the obvious look of walkie-talkies.
Wired sets give vou an authoritative
ook, while wireless versions are for
concealed communications. The ear
mike eommunicates with a transceiver
that’s hooked onto your belt or stowed
in a pocket to give vou 2-way
hands-free communication.
Seramble vour eellu-
lar phone calls to pro-
tect your number
and conversations
[rom eaves-
droppers.
Hide a
knife
in a

KNIFE
IN COMB

e, letter opener or i
wateh, Record conversa-
tions from up to 50 ft, away
with a tape machine in your
|rllu'k1-1. There's a lot of it going
around. Surveillance and protec-
tion is a $500-million-a-year busi-

ness, according to Grege Gralson, viee
president of Quark Research Group,
However, the people buving it are re-
spongible for assessing the ethieal and
legal implications, Anyone
getting into the spy game is
well advised to learn the
do's and don’ts first,
Failure to do so
cin result in
stifl’ penal-
ties. M

" ELECTRONIC
LOCK PICK



® Once upon a time, the only “small” sedans to be
found on our roads were oddly shaped, strangely
named things from faraway lands.

My, my, but our world sure has changed. The once
oddball-cum-econobox is now the family transporta-
tion of choice. In fact, there are dozens of quality, styl-
izh and extremely competent models available.

However, with fuel supplies and prices comfortingly
stable, an ever-growing percentage of formerly fuel-
frugal hll-.&*t“ are rallying around the cry of “More
power! ' Hee ding that cry, we tested head-to-head
those 10 “small” sedans that can be equipped with a
Vi engine, including the newest models on the mar-
ket—Ford Motor Co.s Contour and Mystique, and
Chryvsler's Cirrus—as well as the best sellers in the
sepment—the Honda Aceord and Toyvota Car
are the results in alphabetical order.

e

Chrysler Clrrus LX

Talk about being born to high expectations. The
Chrysler Cirrus (and its younger sibling, the Dodge
Stratus, which it leads to market by a few months)
finds itzelf riding the crest of Chrysler’s wave of suec-
cess, popularity and eritical acelaim. Luckily for the
Cirrus, it has no trouble staying atop the water.

True to Chrysler's cab-forward trend, the Cirrus is
sleek and eyecatching on the outside and cavernous on
the inside. While exter nally it is not the largest of the
test group, it sits on the longest wheelbase, All of that
distance between front and rear axles contributes to the
Clrrus's large-car feel and its large-car road manners,

Az important as representing the latest iteration
of Chrysler's F'1'|p:in+-|'rjn|: and design phi]rmnphx and
practice, the Cirrus adheres to the company’s pricing
policies. With its laundry list of standard equipment—
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dual airbags, ABS, remote kevless entry, foglights,

power windows, power mirrors and more—the

Cirrus in LX trim, like our tester, has a base
price of less than $18,000.

The sophisticated 4-wheel donble-wishbone
suspension and speed-dependent variable-
assist i-and-pinion steering do a credit-
able job of keeping the Cirrus tracking
where you want it. Since the Cirrus is sold
at Chrysler stores, it is ultimately de-
signed more for comfort and eruising than
hard driving. But a qmllr look at the test
results shows that the Cirrus’s handling

was middle of the pack, its acceleration better
than average and deceleration top drawer.

[t's eertainly much better than average when
it comes to providing interior space. However,
the final fit and finish of the interior of our test car
was a bit disappointing. Further, the Cirrus was
gimply noisier than it should have been. The major
_ e culprits were the engine (the Mitsubishi-supplied
e 24-valve sohe 2.5-liter is intrusively noisy
and somewhat buzzy, es-
pecially under aceel-
eration) and

wind no

B i AD AAESLIARITT & A DT



For such a svelte-looking package,
the roar of the wind rushing by the
A-pillars and permeating in through
the doors was surprising.

However, aside from these com-
plaints, as well as the observation that
some of the interior trim could look
and feel a bit classier for a car wear-
ing the new Chrysler badge, this car
is destined to be the next winner in
Chrysler's string.

Ford Contour SE

If the Cirrus came to market bearing
the large burden of following the Neon,
the Ford Contour may have the Her-
culean task of justifying the billions of
dollars Ford invested in creating it

Good news, folks. When the dust
settled, the Ford Contour was every-
one's favorite.

Despite it= slit-like headlights and
grille opening, the Contour is in many
ways a less daring design than the
Cirrus. The Contour is a shade smaller
than the Cirrus, and sits on a shorter
wheelbase, The interfor is neither as
spacious nor as airy as the Cirrus's,
But the Contour is quite comfortable
for four, a bit tight for five,

The Contour also rides on struts at
all four wheels, as opposed to the Cir-
rus's double-wishbone setup. Yet with
the sporty tuning of our SE test car’s
suspension, the car was unflappable.
The ride is nice and taut without be-
ing at all jarring, yet the handling is
erisp, responsive and very predietable.
On both the skidpad and through the
slalom, the Contour was second quick-
est. It was second to none during the
suhjective testing of driving the
canyon roads of Southern California,

The 170-hp V6 pulled the Contour
around very smartly, Since the Con-
tour SE in our test group was the only
car equipped with a 5-speed manual
transmission, its acceleration num-
bers are meaningless in terms of com-
parison to the group. However, the
Contour's near-twin Mereury Mys-
tiqque, with the same engine and an
sutomatic transmission, found its way
to the middle of the pack.

The lightweight, compact 24-valve

vilue. The Contour boasts such stand-
ard equipment as an air filter to keep
the air coming through the ventilation
system pure. Our SE test car was
equipped with Ford's traction-control
system (which comes in tandem with
ABS), a remote keyless-entry system
as well as a power driver's seat to
complement the power windows and
mirrors. And the sticker in the win-
dow read less than $15,0040,

Honda Accord LX V6

Take the second best-selling passen-
ger cir in the country and cure what
many perceive as its only real problem.

dohe 2.5-liter V6 is one of the reasons
that Ford spent so much money on
the Contour's development. The mon-
ey also produced the base-engine
dohe 4-eylinder as well as both the
new S-speed manual and 4-speed
automatic gearboxes, Money well
spent. The Vi is tractable, smooth and
responsive, Its light weight and small
size contribute to the Contour’s bal-
anee and nimble attitude, It doesn't
hurt the ownership experience that
the V6 needs to have its spark plugs
replaced only onee every 100,000 miles,

Nor does it hurt the ownership ex-
perience that Ford understands

Look out world, here's the Accord V6.

The Honda Aceord has a hard-
earned reputation as a refined, com-
fortable, well-made sedan, But with
only four evlinders under its hood—
four very efficient evlinders, it must
be noted—the Accord was giving ap
something in performance.

Not any more, thanks to a 170-hp
24-valve sohe 2.7-liter V6 inspired by
the engine in the Acura Legend,

Honda is offering this strong en-
gine in Accord LX and EX sedans.
Our LX-trimmed test car was among
the quickest to 60 mph and through
the quarter mile. But more than that,
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the V6 under the Accord’s hood adds
a level of driveability and smoothness
that vour standard 4-evlinder Accord
simply cannot match. For one thing,
atter of torgue, The Vi
offers nearly 20 ft.-l1b. more of it than
even the mighty VTEC Four. For an-
other, there's the silkiness of the Six,
which just makes cruising delightiul,
Add to the engine all of the |I“CJ]
ities that have mude the Accord a sue-
cess—superh handling and ride, un-
surpassed fit and finish, quietness and
quality—and yvou'd be hard pressed
to find fault with the Accord VG, How-
ever, it has to be noted that though
our Accord LX tester was equipped
quite similarly to the Cirrus and Con-
tour, it costs a few thousand dollars
maore than either,

Hyundai Sonata GLS

If you want stuff—lots and lots of
neat stuff—and are not hypereritical
about the finer points of all of that
stuff, test drive a Hyundai Sonata,
Our GLS test car boasted dual airbags,
antilock brakes, a dual-mode electron-
ically controlled 4-speed automatie, an
AM/FM/ecassette/CD stereo sound
system with redundant steering-
wheel controls, power windows, mir-
rors and door locks, and defrosting
outside mirrors—and the sticker still
said less than $20,000. Such a deal.

A glance at the test results, how-
ever, shows that the Sonata lagged
behind all the others in acceleration.
And that sort of helps us get back to
those finer points.

Yes, the Sonata has a V6, an sohe
3.0-liter—but with 12 rather than 24
valves. And breathing makes a differ-
ence, The Sonata has lezs power than
all the others in this group. Likewise,
the interior of the Sonata is a bit less
polished than most of the others,

The Sonata's a real tradeoff: lots
of room, better-than-acceptable ride
and comfort, as well as clever touches
and gadgets lacking elsewhere for ab-
solute topnotch execution.

Mazda 626 ES

Handsome styling, comfortable in-
terior, better-than-average perform-
ance and handling, and high-quality
fit and finish all give the M what
it needs to compete in thes

riddled waters.
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Ten front-drive sedans from four different countries. With each car boasti
a V& engine, ABS and room for five, there's not a loser in the group,

' SPECIFICATIONS AND DIMENSIONS

HASE PRICE ENGINE ENGINE ENGINE!  WHEELEASE!  TRACK WinTH HEAD:, LEG- EFA  CURE WEMGHT fin )
MANUFACTURER PAICE  DISPLACEMENT HP, NET/ DRIVE  TRAMSMISSION LENGTH  FRONT/REAR MEIGHT WIFRODM, FIR INTERIOR/  WEBGHT/HP RATI
MODEL A5 TESTED {lsterles) TORQUE M.-in)  LATOUT TvPE 1] fim.§ fin) fin.) TRUNK VOLUBE (L% 1]
Chirysler §17.435 25 184 @ 5900 pmd  Iront!  sohc 24V V& 108.0 80.2 THO F 81423538 959 345
Cirrus LX $18.563 1523 163 @ 4350 rpm  Iranl 4A 1860 G0 2 541 R MAATASZT 157 182
Ford §15,605 25 170 250 o bronl/  dohc 24V VA 1065 592 9.1/ F 390424507 1030 ki
Contour SE 518.965 1550 16 250 rpmr tronl SM 1839 58.5 B4 5 H IETILI455 141 18.1
Honda $22 300 27 170 @ 5600 pm/  hronll sohc 24V VG 1069 59 & .4 F:1a8 52 azia
Accord LX V&  £22 767 163.2  165@ 4500 ipm  front 4A 1888 54 1 553 A 37 ] ja.a
Hyundai 17,196 3.0 00 mm  front!  sohc 12V VB 1063 59 6 69,7/ F.238 3018
Sonata GLS £19,130 1813 9500 rpem. front AA 185.0 54 1 553 R-AT 243
Mazda $21 545 2.5 160 @ 5500 pm/  front’  dohc 24V VG 1028 59.1 689/ F:382435MA 870 2085
626 ES §22, 790 1523 156 @ 5000 pm ool 44 184 4 531 551 R I723G8NA 140 18.6
Mercury £15.230 25 r 6250 ;pmy  hont'  dohe 24V VB 1065 59.2 9.1/ F 30042457 101 |
Hr:liqua LS 819§ 1550 165 @ 4250 pm  front T 1879 56 5 545 A 367341455 141 19
¥ p—l e — - o E R S ] AL R N WG AR W S e AL N Rl W e — e —
MNissan 522,504 a0 1650 @ 5600 pmv’  Mronl’  dohc 24V V6 106.3 588 68.7/ F:40.1439543 G686 72
Maxima SE 827 634 1824 205 @ 4000 pm  fron b 187.7 591 550 A 374343559 145 16.2
Pontiac $13.004 31 155 g 5200 rpmi  froni ofv VB 103 4 558 F: 378431491 104 2BA1
Grand Am SE $17.247 184 185 4000 pm frond 44 187.3 553 AA7.034 6502 133 186
I — . - e NN 2
Toyota 21,878 3o 188 @ 5200 rprv  fronl!  dohc 24V VB! 10301 B1.0 F-37.043 4559 1120 3241
Cih’lr’ LE 524,935 - 203 @ 4400 pm  Froml b 1ara 58.1 A 361350554 14.8 172
T L iy
Volkswagen =¥ 172 (@ 5800 rpmd  front/  dohc 24V VB 1033 58 4 675 F 39 451MA 987 3167
1703 17T @ 4200 pm  Fromd dA 181.5 562 564 A IEEITONA 144 188

Passat GLX ]

The current 626 has been rolling
around for two years now with a pro-
file that looks like a subdued version
of the new Ford models. All that
while beneath its skin the Mazda has
had a 4-wheel strut suspension with
luteral links in the rear, similar to
what's holding the wheels of the new
Fords on the road. And beneath the
Mazda's hood—in LX and ES trim—
there can be an all-aluminum 24-valve
dohe 2.5-liter Vi that puts out slightly
less horsepower and torque than
Ford's new V6.

The comfort of our luxuriously ap-

pointed top-of-the-line ES with
leather upholstery, a power sunroof,
power windows, door locks and mir-
rors was exquisite for a car in this
class, Given its spot in the 626 lineup,
however, our test car also had a win-

dow sticker of close to $23,000,
Mercury Mystique LS

Ford division's distaff side usually
gets a version of what the big guy
pets. So it's small wonder that the
Mystigque has arrived along with the
Contour. As has been the way for
decades, the Mercury version of the

car is a bit more conservative inside
and out than the Ford. But the cars
are nearly identical beneath their
slightly different skins,

Our Mystique LS was equipped
quite like our Contour SE, with the
notable difference of having the new
electronieally eontrolled 4-speed auto-
matic instead of the 5-speed manual,
The difference in gearboxes is worth
about 2 seconds to 60 mph. It's also
worth about 3800 on the bottom line,

Otherwise, the difference in sus-
pension tuning was worth a couple of
hundredths of a g on the skidpad and

PO AR MFCHAMICS & APRI 1 905



TEST RESULTS

STEERING TURMING BRAKE | FUEL ECONDMY ACCELERATION PASSING BRAKING 700-FT.! 200-FT.! PR
TYPEJRATIO  CIRCLE WHEELS/ SYSTEM (MPG EPA city/hwy.)  0-80 MPH {sec.) ACCELERATION 60-0 MPH SLALDM SKIDPAD SERWIGEABRLITY

{awarall) (LIA] TIRES FRONT/REAR {in.) Pl 1esi Ve-MILE |sec./mph)  40-TD MPH (sec.] [N) MFH  [lateral g) INDEX
powar rack & 37.0 15 x Bin. steal disc/dium ABS 20/29 a 10.8 B4 142 57.4 B 7
pinions17.5:1 105E5A15 11.0-in. vented/7 B8-in 183 176277
power rack & 373 15 x B-in. alloy 4-wheel disc ABS 21/29 8.1 ) 143 50.6 re 7.5
pinion/14.5 1 FOSBOR1S 10.24-in, venlod'S BA-mn. venlad 23.4 16.67/82.9
power rack & 367 15 x B-in, slew 4-wheel disc ABS 19725 9.8 78 155 58.5 78 8
plmion/16.3:1 205/60VR1S 11.1-in, vanied/10.2-in 20.9 17.44/80.3
power rack & 3486 15 x 6-in. alloy d-whesl disc ABS ! 18724 11.4 8.8 151 57.8 T4 8.5
pinion/15.5:1 20580HA1S 1001 1-in, vented/10.114n 18.9 1816752
power rack & 348 15 x BAin. alloy 4-wheal disc ABS 20726 10.8 8.7 154 578 T 1.5
pinlon 1781 205/55VR15 10.2-n, vonied/10.3-in 20.4 17.BOTT.2
power rack & 384 15 x B-in. alloy 4-wheel disc ABS 22130 10.9 8.6 158 578 75 T
paran/ 14,5 11 205BORTS  10.24-in, vl BE-im. vormlad 21.0 1\7.757B.1
power rack & 348 15 x 6.5in. alloy 4-wheel disc ABS 2128 9.2 71 148 57.5 T4 6.5
paraf16.7 -1 HMEBOR1S 11 24n. vanlad 11.12-n 18.7 16.66/82.8
power rack & 353 16 x &-in. alloy disc/drum ARS Z2OV29 11.0 8.3 152 58.0 o BS
penion13.4 11 205/55R16 10.38-in. vented8.0-in 19.8 17.76/77.5
power rack & 354 15 x B-in. alloy 4-whoel disc ABS 228 B.6 142 56.4 75 1
pinlon/17.4 1 205%5HR15 10.8-in, vented/11.3-in 189
power rack & 38.4 15 x B-in. alloy 4-whoeel disc ABS 18/25 B4 150 59.9 ] 5
pinlond17.5:1 21550HR15 11.0-in, venied'8.9-in 21.0

3. Gelores genarated during steady-state travel around n 200-1. -, cnche. Numbser = an average of best ow and cow, 4. Basad on 12 bazgic maintenancs functior

a mile an hour through the slalom
course. However, over the road and
through the hills, the Mystique was
nearly as much fun as the Contour.

Like the Contour, the Mystique
offers a truly together feel—every-
thing about the car is working right
and working together. The quality is
good, even if fit and finish are not
quite up to the Toyota's or Honda's
standards.

And like the Ford version, the Mys-
tigque is priced to sell. There's a moun-
tain of value in this car with a window
sticker that doesn't break $20,000.

B i AR LEESLARIWT & & DDN 100

Nissan Maxima SE
The second biggest car in this group
happens to be the most powerful. It's
also the most expensive,

Nissan redesigned the Maxima for
"5, and the current car is larger out-
side and in than the old. It's also pow-
ered by a more efficient all-aluminum
engine. The redesign also brought
about a new rear suspension, with a
beam axle replacing the struts,

And one of the comments we have
about this car is how the rear end
tends to wiggle just a mite and just
for an instant when it gets unloaded,

as when going over a bump. In faet,
the Maxima's handling was just a tad
less responsive than most in this
group. The car just didn't seem to like
being driven as hard as, say, the Con-
tour or the Aceord, and our seat-of-
the-pants evaluations were reinforced
at the track, where the Maxima's
body roll took its toll on the skidpad
and through the slalom.

However, the drivetrain iz a whole
‘nother matter. The potent 24-valve
dohe 3.0-liter engine driving through
the electronically eontrolled 4-speed

fPlease tarn fo page 152)
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Sophisticated electronics and databases give the defernﬁzizg champion,
America’, awinning edge in this year's America’s Cup'tompetition.

BY JOE SKORUPA, Bodatifig/Outdoors Editor. PM Photos by _Diémrji Egr.ﬁ.;i:

® Ameriea’s Cup raees kick off with a cutthroat game of cat-ond-mouse that begins be-

fora the fring | the starter's gun, What's at stake i= o kev ndvantage that can be rid-

clen all the w.oo tothe finish line 18.5 miles away. Beeause the stales are so high, the

boats take «xtraordinary risks, often maneuvering withininchegof each other:

To muke stre they don't bump hulls, someone from each epew stands on the

rockin o-and-rolling point of the how w signal thumbs updor clearance and

thumbs down for colliston. Then, after the race starts andthe boat rounds

the leeward mark, someone crawls to the outhoard entl@f the spinnaker

‘..l.h:lr' (6 ft. bevond the how) to blow awayv a shackle that 8écures a =ail the

size of a divigible, And when the spinnaker chute iumespertedly snags in

the vigring, someone climbs aloft careving a knife téhack away the

4 entangling sail frapments atop o wildly swinging L0t mast,

That someone is traditionally called the bowman. But in this

vear's America’s Cup competition, tradition has been thrown to

the wind. Bill Koch, the quixotic head of the America’ syndi

cate and winner of the 1002 Cup, stunnad the sporting world

last spring by announding his intention b field an all-

\ female erew, In the entire 144-vear history of the Cup,

only three women have ever satled in competition—the

last in 1987, This yvear, which elimaxes with a best

of-nine geries in early May, 16 women - will sail each
race of the America’ boat,

And that rises an important question: What do

Ao eall the dinedevil who flies on America™s




BELOWN AWAY

I . SPINNAKER—Cuben Fiber
. FOREATAY—aramid fiber jine

3. TOPPING LIFT—aramid fiber fine
4 . AFTERGLIY—aramid fiber line
5 . FOREGUY—aramid fitser line
o . HULL—carbon fiber wath
foar core
T MAST—carbon fibar
SPREADER—carbon fiber
SPINMNAKER POILE —carban fiber
and Keviar
SIDESTAYS—aramid fiber lne
DECK HATCH—sali stowage
MAINSAIL —CrLibsen Fibet
BATTEMN —carbon fiber
RGITAL DISPLAYS—navigation
[rstruments
1 5. BOOM VANG —carbon fiber
14 BOOM—carbon fber
1 7. PRIMARY WINCH GRINDERS
I 8. PRINMARY WINCHES
19, MAINSHEET GRINDER
20 WINCHES FOR HALYARDS,
LIFTS AND HOHSTS
2 1. KEEL—steel

LY
RUDDER—c:
STEERIA
RLINMNING

halyards like Tarzan swings
an vines? Bowman isn't
right. How' about Bow
Chick? That isn’t exactly
right either, but it works
for the all-female crew,. And
since the sailor's name is
sSusanne Leech Nairn, why
not Susie Bow Chick? Hey,
I'm not making this 1], |
just went .-.|ll‘=i_'\. for a ride,
OUn the day I sailed with
the Ameries® team, an all-

riabbit-start serimmages, Susie Bow
Chick performed an impressive high-
wire act in lumpy 8-ft. seas. In addi-
tion to seampering on the point of the
bow and museling out to the end of
the spinnaker pole (without being
hoisted), Susie twice buckled up her
harness and went aloft. On the second
trip, she was near the top of the mast
when the pitehing boat threw her
to the rigging for several
ing minutes

i despite nursing a deep
bruise on her upper arm caused by

SN | Iy £
|--'||l|l'*-.--|'. In
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glamming into a spreader, Leech
Mairn admitted she loves her job,
especially its athletie, daredevil side.
“Some roles in sailing are mechanical
and physieal, while others are intellec-
tual and artistic,” she said. “1 enjoy
the mechanical/physical parts, espe-
cially on the bow, which puts you out
on the extremes. You're challenged to
perform tasks and solve problems.
You're getting wet. You're under the
time gun. It's exhilarating, and scary,
too. I guess that's why I like it.”

In addition to being a Bow Chicl,

e B R N EESI RS e B ues B SR

gth: 75 ft

aterline length: 57 fi

Beam: 18 ft
Displacement; 50,000 Ib
Draft: 13 ft
L height: 110 1t
Leech Nairn is an aerospace/data
systems engineer and for this reason,
perhaps more than other crew mem-
bers, she understands the large role
played by science and technology in
America's Cup racing. Prior to joining
the America® team, Leech Nairn
worked in the Microgravity Division
at NASA, where she helped develop
video data and digital imagery for
the gpace station and space shuttle,
Interestingly, these same technolo-
gies are used extensively by the brain
trust at America®.

p LN L
Crew transiates wind force Into speed.,

While superior sailing skill is crucial
to vietory in the America's Cup, the
truth is that the key to victory boils
down to this: The fastest boat wins.
And the key to designing and building
the fastest boat is technology.

Part of my day with the Ameriea®
team consisted of spending time on
the tender Chubasco—a SWATH
(small-waterplane-area twin-hull)
boat that serves as a mother ship for
the team’s racing boats and support
vessels, and as 4 command center for
data gathering. Chubasco is loaded
with XP60 computers provided by
Hewlett-Packard (a major sponsor of
the team) that are linked by a secure
radio-frequency network to the test
boats. Like the handheld walkie-
talkies used by the erew, this telem-
etry link is encrypted to prevent
eavesdropping.

With a vast amount of telemetered
data fowing into Chubasco, the flying
bridge tends to resemble a war room
during equipment testing and train-
ing sessions, as well as during the
actual race. The data flow varies de-
pending on the day’s agenda, but it
encompasses both digital and video
readouts—all of which are recorded in
extensive databases,

A case can be made that America™s
databases—covering boat speed, hull
design, sail design, composites and
underwater appendages (such as keel
fins, bulbs, wings and trim tabs)—are

{Plaase turn to poge 120)

Laser;GPS gun gives speed/position data.
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"NOW THAT THE WORLD IS YOUR SANDBOX, YOUR TRUCK NEEDS TO
BE A WHOLE LOT BIGGER AND MUCH MORE POWERFUL. WITH ITS
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rown YOUR TONKA.

195 HORSEPOWER AND EXCLUSIVE DRIVER CONTROL SYSTEM, THE ALL NEW

CHEVY BLAZER IS ONE TOY YOU'LL NEVER GET TIRED OF PLAYING WITH.




COVER STORY

UNDERSTANDING
AND EXPLORING THE

INTERNET

A home computer is your link to a worldwide web of information and services.
Here's our guided tour to cyberspace’s new frontier.

BY ABE DANE. Semnior Carrespondent; PM |

istration by Michel Tcherevkofi I

® The heidge between Penang Island and the  also infer that Penang's communications infrasto
Malaysiun muinlind is the longest in Asin and, the  turee is on the rickety side. The picture 1 regquests
loculs believe, the thied longest in the world. Tt spuns  with 4 mouse-click is taking more than & minute |
13.59 Kkm. 800l r||l'1||-l'---'l"-".;jll'!' "L toll 1= r||'.||'|.:-'r|_ I'h.l..‘j- mHaKe 118 Wik .'|='H1IIIIE the worla Hut somehow
b= e dhizeoursesd from -:IIIHI']'IiIl;.' on their way across,  delay, along with the Eraimny '!Ilr||ll.'. of the 1magr
| know this because s computer st the Universii only helghtens my sense of being in touch witl
Sains Malavsh, Penang, tells me so. As pageafter  exotic place,
page of neatly formatted text and pictures about the It’s time to move on. L search my hotlist of Wi
plivee seroll by on my World Wide Web browser, 1 ean addresses and doubleselick on Internet Unidergroun
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INTERNET

Music Archive, A few clicks
more and a song by The Barking
Spiders is streaming onto my
hard digk in digital stereo. [t's a
S-megabyte file, and even with
my 28.5-kilobits-per-second
(kbps) modem, it'll be awhile be-
fore that download is finished.
To pass the time, 1 open a Tel-
net window that teleports me into
the computer system at MIT, 200
miles away. By chance, a former
classmate has ]um.,ul on from his
home in Germany. 1 page him,
and we pass a few minutes typing
away at each other, with my words ap-
pearing on one-half of a split sereen
and his appearing on the other. We
would hardly ever talk if we had to pay
for phone calls across the Atlantice,
When we log off, The Barking
Spiders are still downloading, so |
browse around at CDNow!, an online
CD store, and test the depth of its in-

1
|
I
I
};
.J
[
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ventory with searches for a few of my
favorite obscure bands. The Barking |
Spiders aren't listed, but The Blood
Oranges are. [ type my address into
the blanks on my screen, then en-
crypt my eredit card number, to keep
hackers from stealing it, and E-mail
my order in. Postal delivery, they say,
should be within three to six days.
While I'm shopping, 1 hop over to the
Hearst Multimedia Newsstand and

T EEP—p—

MNASA JET PROPULSION LAB

The Barking Spiders are still
downloading, so 1 open the Web
browser again, and wander over to
NASA's Jet Propulsion Lab for a
look around its archives of digital
movies and images sent back by its
planetary probes. Finally, The Bark-
ing Spiders download completes, au-
tomatically launching software that
plays the song through my
| stereo. Hmmm. Not bad.

[t's been like this since
early this morning, when,
with a warbling shriek from
the modem, my computer
took over my home phone line
and became a full-fledged
part of the Internet. From
l then on, me and my little 486

have been moving in some
pretty fast company, travel-
ing along the same great
worldwide data corridors as
multimillion-dollar NASA
mainframes anid hmh—uwi uni-
versity workstations.
Thanks to dizzying prog-
ress on several fronts at
onee, the Internet—once the
sheltered preserve of De- |
partment of Defense (DOD) |
seientists—is now fully ae-
cessible to anyone with a rea-
sonably up-to-date PC, a fast
modem, a few pieces of soft-
ware and an account with an

e —

e

|
|
|
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as you can read this article. In
fact, starting March 10, you will
be able to read this article at
PM's new World Wide Web
site, The PM Zone (The PopPu-
LAR MECHANICS Zone—http//
popularmechanics.com). What's
more, you experience material on
the World Wide Web not simply
as words and numbers, but as pic-
tures, sounds and video elips.

The Internet began in 1966,
when a researcher at the De-
fense Department’s Advanced
Hesearch Projects Apgency
(ARPA) set in motion the first seri-
ous effort to teach computers to talk
to one another. The task was so com-
plex by the standards of the day that
i separate dedicated minicomputer
had to be installed at each location
to mediate between the site's main
host computer and the others on the
netwaork.

Known as Interface Message
Processors, these smaller computers
managed the newly developed
process of packet switching. To this
day, packet switching fundamentally
characterizes the Internet.

From the llefeme Department’s
pmnt of view, the key advantage of

a packet-sw itched network was that
it would keep wurking even if purtﬂ

of it were dmtrru,{zrl in an alt:atk H_v
nature, packet networks are flexible,
resilient and able to keep data flowing
around areas that are knocked out.
The principle is simple: Unlike the
|ahnm= gystem, in which an uninter-

l INTERNET CODEBOOK

World Wide Web [WWW)]—Lets you
Jump around the Internet with hypertext while
using a multimedia browser.

Uniform Resource Locator [URL]—The
address used to access a Web site.

File Transfer Protocol [FTP)—software
and standards used to send and receive files
betweesn computers.

Archie—#Helps you locate files available

by FTP.

GﬂphEr—rDrgam’zﬂ. information into a
hitr.\ﬂ:hy of menus 5o it's easier to find.
Veronica and Jughead—Help you find
Gopher menus containing the information

you want.

Telnet—Lets you log into a distant computer
to execute programs and look at files.
Transmission Control Protocol/
Internet Protocol [TCP/IP}—A common
language that holds the Internet together

N ———————

renew Mom's subseription to PM to
make sure she sees this article.

access provider. And when [
gay accessible, I don't mean
in the sense of having
an E-mail address
and access to all-text
online forums. 1
mean your home
computer can now do
what the big boys do.
It can become a full-
fledged participant in

& teeming electronic T
mind made up of mil-
lions of computers and users
all over the world.

And because of new soft
ware and data standards,
you ecan now navigate this
oeean of information as easily

| s | s Fopsbn 5

rupted circuit—essentially a length of
wire—has to be continuously kept
open between the two parties in n con-
versation, a packet network divides
everything that's sent along it [ntu
small ehunks or packets. Eac
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is encoded with the address of its des- ||
tination. A packet can take any num- | E
d vear, there were more than 2.2 mil- * Il m 18 that ingenious as these tools
i
ol e

ber of routes because the routing com-
puters all along its path know how to

interpret its address and send it off §

in the right general direetion. The

eventually gets where it was §
reassemhbled into |

nt to go, and i
the original mess:

Borrowing the ARPAnet's concept,
nonmilitary organizations spawned
their own networks, and these were
eventually merged, or internet-
worked, with the
the Internet. In 1982, t
sion Control Protocol/Interne
col (TCP/TP), which remains in fore
today,
la.i.l'lj."'ll-d.].!'

ARPAnet to form |
smis- | help people find what
| they want, go get it

was introduced as the common §
| enthusiasts are invari-

| &)

The Internet Pro-
tocol is the address-
ing scheme used to
designate destination
computers, while the
Transmission Control
Protocol handles the

& of breaking the
data down into pack-
ets and then re-
assembling it

"our years after

/TP went into ef-
fect, 1.]11-11* were H000
computers on the In-

ternet. Th
were 100,(

WEATHER MAP
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rears after that, l.hwr ably laced with terms like Telnet,

By the middle of last ', Gopher and Archie. The prob-

lion. And that merely sets the stage || are, they were designed largely by
for a surge of j.rrm'.l.h
ny the '[nti.-r

A.a l!u- Internet h
grown, and T.ht.-
amount of information
on it has grown more
and more unmanage-
ably huge, a variety of
lun]-‘ have evolved to

and use it. Conversa-
tions among Internet

POPULAR MECHANICS
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A Snapshot Of The Net
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wpeed backbone [shown in white] still carries the bulk of America’s

While the National Scence Foundation's S
s long-distance traffic

il nonacademic data will soon be routed through four new Network Access Points
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INTERNET

and for the scientists and other
ncademics who have dominated
the Internet. And these tools
were not easy to use, Fortu-
nately, two major innovations
are already at work making In-
ternet nse easier,

The first of these is called the
World Wide Web. Invented at
the European Particle Physies
Laboratory (CERN) in Geneva,
Switzerland, the Web's promi-
nent feature is that it organizes
information on the Internet as
hypertext, That means that =
words or pictures in a document act as
links that jump you directly to related
words or pictures in other documents.

For example, say you were reading
this article on the Web at the new
POPULAR MECHANICS World Wide
Web site, The PM Zone. The word
“ARPA” would be highlighted in
blue, designating it as a hyperlink.
Click on it and you'd go directly to
one of ARPA's computers, and there

In_'l" .:I:l'.':.:l’ :I
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access its documents, pictures and
other files.

Hypertext has long been a basic |

part of all sorts of interactive com-

puter programs. The difference with

the Web, however, is that the links tie
in to data outside your own computer,
With a mouse-click or a keystroke,
you can jump between documents on
any of thousands of computers all
over the world, following your
whime through a vast web of |
information, And all the while, |
you're blissfully unbothered by
the technicalities of what disk
drive the information is on, what |
directory it's under or what for-
mat it's in. 1

The second key advance was J§
the development of a piece of
software called Mosaic at the
National Center for Super-
computing Applications at the
University of Illinoiz at Urbana-
Champaign. Introduced in 1993,
Mogaie was the first of a now
rupidly proliferating category

| erally required a full Internet connec-

| These allow anyone with a phone
line, a fast (14.4 kbps or better)
modem and a piece of software
called a TCP/IP stack to make
their computer truly one with
the Internet.

At first, these connections
were tricky and expensive. But
these problems are quickly being
ironed out.

Several companies have be-
gun offering complete software
packages preconfigured to work

§ with certain providers. All r!l,'l:u.i
e 10 i install the software, and an
uf programs called ‘-'.-nrld ‘-'-’Jde antomated setup program walks you
Web browsers, through the process.

A Weh browser runs on your com- Even this may become unneces-
puter and acts as a graphical inter- | sary, since new PC operating sys-
face between you and the Web. When | tems, such as IBM's 08/2 Warp and
you click on a link, it issues the neces- || Microsoft's soon-to-be-released Win-
sary commands to request
data from other computers,
then interprets whatever
comes back. Documents writ-
ten in the standard Hypertext §
w Markup Language §
] (HTML) contain
| codes that tell the
browser what type-
face to use and how
| to format it. Most
| browsers can also je

dlﬂplﬂ_‘f l‘llll','llIZHi p-n:— 1
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tures, so0 ﬂ'hll- a well-
written HTML docu-
] ment appears as an
fllustrated page.

il  In the first year that Mo-
H saic was introduced, the traf-
fic along the World Wide
| Web exploded by more than

= 400,000%. This despite the
fact that running a Web browser gen-

CEMMEREENET

dows "85 have TCP/TP built in,

Meanwhile, the Web seems
for explosive growth thanks to the
major online services. Prodigy re-
cently became the first of the major
online serviee providers to make
Web access available to all of its 2 I]
million subscribers. America Online
(AOL) and CompuServe won't be far
behind in bringing their millions to
the Weh.

There are two basic ways to get
yourself on the Web—the easy way
and the hard way. The easy way
is, well, easy, but the hard way offers
e — — more flexibility and understand-
pllons  Navigate NN Help |} ing because it forces you to wres-
Ay Ty v tle with some of the basic Inter-
net mechanies,

] The easy way ig to buy a prod-
I uct such as Spry's Internet In A
Box ($149 list), which comes with
all the software you need, and has
a utility to automatically set you
up with a provider. I tried it on
my 486 PC, and it worked as ad-
vertised. After filling in a few
blanks in a setup sereen, it auto-
matically dialed my modem, asked
me to seleet o PPP provider and
took my credit card number, then
{Please tur to page 140
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tion, which was nearly impossible for
the average home PC user to get.
The final piece of the puzzle fell
into place last year. Internet aceess
providers began offering what are
called Serial Line Internet Protocol
(SLIP) and Point-to-Point Protocol
{(PPP) connections to consumers.

NCSA MOSAIC



Your Road Map For The
[nformation Superhighway—
Americ“Ohne

'l

—

] -Internet Cnnnectinn -

INTERNET CONNECTIQN

RESOURCES

. . L About the intemet Center
J’@ O What is the Intemet?
B3 Zen and the Ar of the Internet
Newsgroups O3 Electronic Frontier Foundation

B3 Consortium for School Networking
3 Wired Magazine

- B Mac Communications Forum
B3 PC Communications Forum

B Internet Connection Message Board

MHGMM

Gopher & Madhing Lists
WAIS Databases
FTF Frewview Wy cm Soon

] T 4 e ; wirtcm [ YEE
Yes! I'd like to try America Online—FREE.
Send me the free software and tnal membership. | understand theres no risk—
i F'm not completely satished. | may cancel wathout further obligation

SELECT DISK TYPE AND SIZE —
Windows®: J 1.5

I A5325 -3 35 = High Density o Low Derisity
Macintosh® 1.5

i L L1l i [ree trd per hsiseholel Amey wilime
\ i 4 Lark racdigmark | rhisl prspeiing "
w ! . TTCSs ME AT [ MoaVisAn O 2 T
' ’ i ol
u i 15
|
/ 11134

A Ral C A
M

1-800-827-6364

T LTI



Test Drive The Internet
On America Online

For 10 Hours, FREE.
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CALL FOR NOMINATIONS

MhArcs

DESIGN &
ENGINEERING
AWARDS

® In the years since its
inception, the POPULAR
MECHANICE annual De-
gsign & Engineering
Awards has become one
of the most prestigious
forms of recognition for
achievement in design
innovation. The tradition
continues as we invite
your nominations for our
1996 Design & Engineer-
ing Awards.
Anyone—company or
individual—can nominate
anything for an award. If
you believe that you have
a really good innovation,
invention or even just a
great idea, you are wel-
come to enter. All it takes
to submit a nomination is
a good, clear photo or il-
lustration of the product,
project or whatever it is
you are nominating. In-
clude a complete deserip-
tion with all the details of

what it is, what it does, why it's innovative
and why you think it deserves an award.
There are no specific categories or set

1996

DESIGM B
ENCIMEER IMNC
ANARD

1996

number of awards or written rules or
guidelines. We'll give as many awards as

we think are appropriate.
What kinds of entries
have won awards in past
years? They run the com-
plete range of human
imagination—from a
solar-powered robotic
lawnmower, to the world's
largest telescope mirror
blank, to the F-11TA
Stealth fighter. To get a
better idea of past win-
ners, check our January
issues of the past few
years. Selections are made
by the PoPuLAR ME-
CHANICS editors, each an
expert in his field—auto-
motive, home improve-
ment, shop tools, boating,
outdoors, electronies, tele-
communications, photog-
raphy, science, technology.

You have to get your
nomination in to us by
Aug. 31, 1995. The deci-
sions of the judges—the
PM editors—are final.

Mail your entries to Design & Engineering
Awards, POPULAR MECHANICS, 224 W.
57th St., New York, NY 10019. Good luck.

Joe Oldham
Editor-In-Chief



SCIENCE

THE
HOLE

TRUTH

Ten years after the discovery of the ozone hole,
new evidence nails human industry as the culprit.

BY GREGORY T. POPE, Science/Technology Editor

® April ushers a lingering twilight
over the South Pole. May cloaks the
ice in darkness—and brings even
grimmer changes to the sky. About 15
miles up, a gas called ozone starts
vanishing from the stratosphere. By
October, when spring dawns across
Antarctica, only a fraction of the nor-
mal ozone concentration remains,
Then, as summer brightens the polar
region, ozone levels rebound.

This seasonal depletion—quickly
dubbed the “ozone hole” after its dis-
covery in 1985—would interest only
atmospheric scientists were it not for
ozone's eritical role in shielding the
planet from ultraviolet radiation. And
were it not the most dramatic exam-
ple of the ozone depletion occurring
across the globe.

Debate still smolders over what's
been blowing holes in the ozone layer.
But NASA scientists now believe
they've found the smoking gun.

Hydrogen fluoride, a gas that has
no business being in the stratosphere,
is the telltale clue, Spied by a huge
NABA spacecraft called the Upper
Atmospheric Research Satellite
{UARS), this molecule is a marker
for a family of manmade chemicals.
These are the chlorofluorecarbons, or
CFCs, uged for refrigeration, elec-
tronice manufacturing and other in-
dustrial processes,

Hydrogen fluoride itself doesn't
destroy ozone. Nor, in fact, do CFCs,
which are mert long-lived molecules.
But onee CFCs drift into the strato-
sphere, they lose their stability,
Exposed to ultraviolet rays, they
erumhle. Hydrogen fluoride is one
byproduct of this disintegration. An-

other is raw chlorine., And it's the
chlorine that savages ozone, by horn-
ing in on the very process through
which ozone shelters us from radiation.

A molecule of three oxygen atoms
loosely bound, ozone breaks apart as
it absorbs radiation. Fortunately,
ozone readily re-forms from double-
atom oxygen molecules and free oxy-
gen atoms. A chlorine atom will also
break up ozone, but then wanders off
with one of the oxygen atoms. These
chlorine-oxygen combos themselves
pair up. Then, tickled by sunlight,
they spit out double-atom oxygen
molecules. That frees the chlorine to
wreak more havoe, while the oxygen
in the stratosphere locks up into dou-
ble-atom molecules instead of ozone.

All these reactions play out with
gpecial vigor when winter grips
Antarctica. Ice clouds erystallize in
the stratosphere and provide surfaces
to accelerate the chemistry that
releases chlorine. Winds wheeling
around the South Pole corral the chlo-
rine, keeping it from dispersing, The
result: concentrated chlorine, and se-
vere ozone depletion, When the ice
clouds dissipate in the summer, the
ozone returns.

Chlorine's destructive behavior
isn't questioned. Nor is its presence in
the stratosphere. But some claim that
CFCs have aequired a bad rap as the
chlorine’s source. Volcanoes, they say
—or even sea spray—are natural
gources of the gas.

The UARS data, particularly the
hydrogen fluoride readings, poke
holes in that assertion, says Mark
Schoeberl, the satellite’s project sei-
entist. Simply too much hydrogen

N

fluoride floats in the stratosphere to
blame nature. Tellingly, Schoeberl
adds, the higher you look, the more
hydrogen fluoride there is. At loftier
altitudes, he argues, there's more
ultraviolet radiation to trigger the
cracking of CFCs and the release
of hydrogen fluoride. True, natural
hydrogen fluoride does waft from
voleanoes, but rain would wash this
gas into the sea before it could reach
such rarefied heights. "It's a big
red herring, this voleano business,”
Sehoeberl concludes,



UARS has confirmed zomething
else—a steady increase in strato-
spheric hydrogen fluoride over the
years, NASA researchers believe this
buildup comes from a reservoir of
CFCs lurking in the lower atmos-
phere. Should the agreement among
developed nations to ban CFCs hold
up, this CFC backlog should begin to
dwindle after the turn of the eentury.
Still, notes Schoeberl, the annual
ozone hole eould recur until 2040 or
2050—a stark reminder of our atmos-
phere’s fragility. ™

LY
A
e, 117930
in 1993, the worst-yet ozone hole opened PR
over Antarctica and was measured by the
Total Ozone Mapping Spectrometer
aboard a Russlan Meteor-3 satellite.
In graphics at right. purple and blue
represent abnormally low ozone levels,
while green and yellow represent normal
concentrations. In October’s purple patch,
the ozone, If Nattened Into a layer, would
have been only Y4sth of an Inch thick.
That's less than a third of the worldwide
average. The Upper Atmaspheric Research
Satellite [above) has charted the presence
of hydrogen fluoride molecules—the
chemical Aingerprints of CFCs. which
trigger ozone depletion.




TEST CARS

We welcome a couple of D&E winners to the fleet.

Lexus LS 400

® From a twinkle in Toyota's corpo-

rate eye to luxury-car benchmark in

half a decade, the LS 400 is a dazzling

example of what's right with the auto

industry. The second-generation LS
tly introduced as a "95 mod-

much so that we bestowed a POPULAR
MECHANICS Design & Engineering
Award upon it. But to prove to our-
selves that we were not beguiled by
an impressive but ultimately brief
(couple of days and a few hundred

CHEVROLET BLAZER LT

TEST SUMMARY

Report number: 1

Base price: £51,2(0

As-tested pries: $56,553

Extra-cosl options: iraclion contral,
power-adjustable sleering wheel, mem-
ory system, in-dush compaci-dise chang-
er, carpeled Mloor mals and trunk mals

Dirivetrain: 4.0-liter dohe 32-valve V&,
{-speed overdrive automatic, rear-wheel
drive

Engine performuance: 260 hp/270 f.-Ih.

EPA fuel economy: 19 city/25 hwy.

to see how well this marvel of engi-
neering and manufacturing would
fure over the long haul. So we or-
dered one for the long-term fleat,
There's really precious little
to add to the “base” car, but giv-
en the vagaries of the weather
here in the Northeast, we did speci-
fy that our LS 400 be equipped with
-action control. And given the long
[ spend stuek in Man-
traffic, we also opted for the

I n-dash 6-dise CD changer.
'he car has just recently arrived at




our offices and we're busily putting
some necessary break-in miles on it.
In the next update report we'll see
how this potent luxury cruiser is
doing in the brutal world of everyday
commuting. —Don Chaikin

Chevrolet Blazer LT

More than a decade ago, the S-10
Blazer first appeared at Chevrolet
dealers. And the compact sport/utility
market was born. The latest version
of this trendsetter is simply called the
Blazer and it is still a trendsetter.
With its strong combination of carlike
qualities and rugged all-weather, all-
terrain capabilities, it remains one of
the primary setters of trends in this
explosively hot market. In fact, the
1995 Blazer—and its near-twin, the
GMC Jimmy—is such a leap forward
it was winner of a POPULAR MECHAN-
108 Design & Engineering Award.

As worthy of the award as the Blaz-
er is, we know that the ultimate test of
any vehicle is the nonrelenting trials
of being a seven-days-a-week driver.
S0 when we awarded the Blazer
its deserved D&E honors,
we also ordered one
from Chevrolet.

TEST SUMMARY

Report number: 1

Base price: £21,953

As-tested price: $26,845

Extra-cost options: locking rear differen-
tial, LT decor package with power win-
dows, door locks and mirrors, remote key-
less cntry, power driver’s seat, AM/FM/
casselle stereo, tilt steering wheel and
cruise control

Drivetrain: 43-liter ohv Vi engine, -speed
overdrive nutomatie, 4-wheel drive
Engine performance: 195 hp/260 IL.-Th,
EPA fuel economy: 16 eity/21 hwy,

We've just recently had our red
4-door, 4wd Blazer LT arrive at our
offices, and have already thrown it
into the fray.

Now the Blazer is getting settled
into the always varying daily routine
that defines the winter months here in
the New York area. We'll let you
know how this nicely trimmed, eager-
to-please American original fares as
the miles and tribulations aceumulate.

—D.C.

Nissan Maxima SE
Before there was an Acura, before
there was a Lexus, indeed, before
there was an Infiniti, there was a
Maxima. This top of Nissan's sedan
lineup had been the Japanese auto in-
dustry’s rolling example of a sport
sedan for all those years before the
Japanese carmakers launched their
second channels. And now, despite
the many fine examples of the luxury
sport-sedan genre that the Japanese
—and the European and the Ameri-
can—carmakers are building, the
Maxima continues to be one of the
best. So when Nissan totally re-
vamped this already highly regarded
sedan, we wanted to take a deeper,
longer and more extensive look, So we
decided to order one and headquarter
it at our Southern California offices.
To ensure that we had the full taste
of sports and Juxury, we specified a
Maxima in SE trim with a 5-speed
manual transmission to get full bene-
fit of the car's strong engine and a
leather interior, among other items,

affordable luxury. This
black stunner was

OLDSMOEILE AURORA

to fully savor the high level of

P FHOITC BY BILL DELANEY




LONG-TERM TEST CARS

‘ TEST SUMMARY
Base price: $21,500

| As-tested price: $26,624

i Extra-cost oplions: ABS, power glass
|

|

sunroal, lenther upholstery, SE secu-
| rity and convenience package with
power driver’s seal, remote kevless
entry, antithefl syslem, power trunk
| release and variable inlermittent
| wipers
| Drivetrain: 3.0-liter dohe 24-valve Vi,
Gespeed manual transmission, front-
wheel drive
Engine performance: 190 hp205 ft.-1h,
EPA fuel economy: 22 cily/27 hwy.

delivered to our offices just in
time for us to get some photos of
it and to begin to limber up the car’s
muscular drivetrain and chassis. We'll
let you know how well this sedan fits
into the freeway life of California as
well as the demanding 2-lane roads
that crisscross the less-populated sec-
tions of the state. —D.C.

Oldsmobile Aurora

This iz a real driver's machine. Yes, it
coddles you with leather-lined luxury
and every amenity known. But this
is a car that begs
to be driven—

GMC SONOMA SLS

driven hard. The very rigid platform
makes the car feel tight and squeak-
free. There's abgolutely no wind noise,
and the taut suspension gives you a
feeling of complete supremacy—like
you can encounter any obstacle and
smash it flat and keep rolling. All of it
together breeds almost arrogant self-
confidence when you're driving the
Aurora and you think vou can put it
anywhere on the road and do any-
thing you want once you get there,
Obviously, vou can't and so the Auro-
ra's brakes are well up to the task of
bringing you back to reality when
necessary. It's not unusual to find
vourself eruising the interstate at 80,
totally safe, secure and stable. And |
don't eare what anybody says about
high-tech Fours and Vés, nothing

' TEST SUMMARY i
Heport numbser: 2
Total miles driven: G996
Miles driven since last report: 5006
Average fuel economy: 166 mpyg
Worst ohserved loel economy: 11 mpg
Hest ohserved fuel eeonomy: 21,0 mpg

Moammlenanae o P §iF cosls: o

beats a V8 when you tromp on the ac-
celerator pedal. I found myself doing
that quite a lot just to hear the deli-
cious sound of the 32 valves producing
250 horsepower. On the other hand,
there were times when | was crawling
in New York City traffic and all the
horsepower was quite transparent be-
cause I had the CD player cranking
out some Dizzy Gillespie big-band stuff.

Our Aurora is about to go in for ser-
vice at just over 6900 miles on the
clock. At 5780, the dash
message center said

CHANGE OIL S00N. At 6207, it changed
to CHANGE OIL NOW, even though the
book calls for a servicing at 7500
under normal conditions. Onee again,
being a PM test car has proven to be
“severe usage.” While the car is in for
service, we'll ask the dealer to get the
right rear electric window working
again, which is the only mechanical
problem we've had. FFuel mileage has

been over 20 mpg in pure highway

driving and around 16 in mixed high-
way/city commuting.

There is one dumb thing in the car
I'd like to report. Whoever designed
the cup holder should be shot at dawn.
It keeps popping open with the slight-
est brush against it. And it makes you
wonder who would be poking along
drinking coffee in an Oldsmobile Au-
rora instead of enjoying this superb
car to the fullest. —Joe Oldham

GMC Sonoma SLS
Driving a pickup truck solo from mid-
town Manhattan to Santa Monica,
California, sounded worse than a
house eall from Dr. Kervorkian. But
driving our long-term GMC Sonoma
3000 miles in three days wasn't much
different than covering the distance in
a good sedan—the trip left me with-
out back pain, without loose fillings
and with one horrific speeding ticket.
The truck ate up highway at an aver-
age rate of 81 miles each hour, and
gtill managed to average 158.3 mpg.
Since that early November trip, the
Sonoma has been in sunny Southern
California, racking up more than
12,000 zero-trouble miles by Super
Bowl week. But some minor idiosyn-
crasies have shown themselves. For
instance, at over 60 mph, the side mir-
rors shake in their pods, making them
useless. Then there’s the squeak in
the back seat that's getting louder.
And the tires that seem to wimp out

PLYMOUTH
NEON
HIGHLINE



TEST SUMMARY

Report number: 2
Total miles driven: 12,633
Miles driven since last repori: 10,043
Average fuel economy: 185 mpy
Worst abserved luel eennomy: 15,6 mpg
Best ohserved fuel cconomy: 218 mpg
Muinienance/ repair costs: add | guart
mabor ofl, $1.19

HiMi-mile maintenance, $90

brake check and clenning, $50.495
when the road turns sharply and
have to be rotated every GO0 to
TOM0 miles. (However, the Uniroval
Tiger Paws on our truck do work
very well on rain-soaked roads, )

This truck has found its niche in
active L.A.—it's perfect for haul-
ing motntain bikes and surfhoards
We've also found the fold-out rear
seats to be very useful, as long as the
trip's short and your friend isn't Go-
rilla Monsoon. Soon the racing season
will start and we'll see how the GMC
LOWS @ Face car, —Scott Oldham

Chevrolet Lumina LS

Our sister publication, CARSMART,
recently picked the '35 Lumina as a
Buy Of The Month. It's easy to see
why. You get a lot of car for the base
price of about $15,000. Our car, an LS
model, is a few thousand more but the
price-value relationship is still there
in spades. 1f yvou enjoy a family car
that ecan double as u sport sedan, the
LS option is the way to go. With a
3.4-liter 4-valves-per-cylinder V6
pumping out 210 horsepower, a sus-
pension tuned for erisp handling and
fat Goodyear Eagle RS-A tires
mounted on 16-in. wheels, our Lumina
LS has embarrassed quite a few
“sports” cars on the Exit 11 off-ramp
of the New Jersey Turnpike, This is

a true dual-purpose sedan, equally

adept at hauling five adults in to-
tal comfort or sucking the doors
off European sport sedans cost-
ing tens of thousands more. \
Now the negatives, The peopli
who design Chevy's seats need to talk
to the people who design Buick's

PSP G AR BRI RIST . AT e

seats, Hey, they're right down the hall
in GM's Design Center, yet they're
miles apart in their approach to seat
design. And I'm not talking about up-
holstery here. I'm talking about seat

design. In short, Buicks have com-
fortable geats. Chevys don't, Our test
Lumina has enough built-in lumbar
to support the Ambassador Bridge.
Who's the lumbar freak in Chevy's
interior design studio? Thanks, but 1
don't like driving a ear with the feel-
ing of a fist in the small of my back.
And it's not adjustable.

The engine runs great and we've
been averaging around 21 mpg. But it
has developed a stumble while idling
that has even eaused some stalling.
We're having it checked right now at

L] ” . F

a dealer. Lastly, the brake pedal trav-
el was long to begin with, and it's got-
ten worse from there. The brakes
have no feel at all and do not give one
a feeling of confidence. We used this
gsame vehicle in our comparison test
of big sedans in the January issue,
and it recorded the longest stopping
distances of any car in the group.
Probably something was amiss even
' TEST SUMMARY

I Report number: 2

| Total miles driven: 6101

| Miles driven since last report: 4227

| Average fuel economy: 21.5 mpg

| Worst ohserved fuel economy: 15.7 mpg
| Hest observed Muel econnmy: 24 mpg

| Maintenance repair costs: none

This sounds like a mixed report,
and it is. But generally, we like the
Lumina a lot and hope our dealership
repair experience matches our en-
thusiasm for the car. We'll let you
know next time. —/I.0.

Hyundai Sonata GLS
Mayhe it has something to do with the
rubber—we really can't explain it.
But just about from day one—and a
few times each week—we'd find one
or another of the Hyundai's tires low,
very low. We had the tires checked,
but no reason for the seepage was
discovered. So one particularly raw
morning when we found one corner of
the Sonata closer to the driveway
than the other three corners, we
(Please lurm o poge 1209}

T



AUTOMOBILES

Silent and silky-smooth passenger compartments are
the carmakers’ goals.

BY PAUL f'_.l'_’_}.[; N‘JL_IN PM u'.IILJ'.\_‘.rriiI:: N by Don Mannes
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FLUSH WINDSHIELD & ROOF

~-MDILINTED
SHIELD

FLUSH
SIDE GLASS

FOAMASPHALT

® A beam of blue laser dances off the door of the Ford
Taurus, lorming an improbable ecrosshateh pattern,
seemingly suspended in midair. “I'm going to turn up
the volume,” an engineer announces, “something we can
see, rather than hear,” as he cranks the control knob,
The light show is ereated by a transducer, which shakes
the Taurus's door as though we were driving on a
country road. The laser’s light translates the vibration
into gomething we can see,

We've pone deep into the bowels of the Ford Motor
Clou's new Advanceed Engineering Center, or AEC. The
#75-million complex houses some of the most sophis-
ticated research gear ananto engineer-could hope
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for, from crash-simulation computers to stereo lithog-
raphy. But a disproportionate share of the AEC is de-
voted to NVH, That's auto-engineer-speak for noise,
vibration and harshness, [or you newcimers,

The treasured trio

Az you probably remember from Physics 101, noise is
created by vibration., And vibration is often caused by
a sudden—huarsh—impact upon an object. So these
three—noise, vibration and harshness—are often con-
sidered as one by auto engineers, as they often have
the same root cauze. And even though we all know the
differences between g noige, a vibration and the bone-




MAKING CARS QUIET

J— L

The generally accepted current benchmark for a smooth and quiet automotive erwvi-
ronment is the passenger compartment of the *95 Lexus LS 400.

jarring shock of harshness, it's often
difficult to pinpoint which of the three
is creating the most discomfort at a
given instance. Henee the elaborate re-
search followed by methodical search-
and-destroy of each of the reasons be-
hind NVH conducted by all carmakers.

Quality you can’t hear

Other than the alluring exhaust note
of a high-performance sports car,
most people associate silence in a car
with quality. Back at Ford's AEC,
David A. Velliky, manager of NVH
operations, notes that, “NVH is a
battleground that, to the customer,
demonstrates product quality.”

If NVH is the auto industry’s new
battleground, Toyota should get eredit
for firing the first shot back in 1989
when the automaker introduced its
Lexus line. The LS 400 sedan was
almost eerily quiet.

Lexus introduced a variety of new
concepts in its aggressive approach to
NVH control. Parts of the firewall and
floor pan, for example, were made of a
unique “sandwich metal,” actually two

thin sheets of steel glued to a layer of

sound- and vibration-absorbing asphalt.

Meanwhile, other automakers are
racing to play the game of NVH
leapfrog. Chrysler Corp., which has
taken some eriticism in years past
over the NVH of some of its produets,
has been watching what competitors

well as dynamometer nolse testing of
running cars, like this Honda.

Research Includes checking vibration of a body-
shell at many points, like this Ford [inset], as

like Toyota are doing. So, beginning
in the middle of next year, Chrysler
will sandwich together two pieces of
metal in the rear wheel wells and fill
the space between the pieces of metal
with blow-in insulation.

We've come a long way

For years, engineers tried controlling
NVH by simply isolating the passen-
ger compartment. They damped out
the steering wheel, isolated the pedals
and stuffed insulation into the pillars
and firewall.

These days, the NVH engineer’s
first rule is to cancel noise, vibration
and harshness at the source.

Harshness can be tamed with thick-
er bushings, more compliant shocks
and changes in suspension geometry.
Changes as simple as a new timing
chain or a 2-piece oil pan can help
bring a raucous engine under control,
Even tire and wheel size matter. Lower
profiles and higher inflation may im-
prove handling, but they usually in-
crease harshness. And a stiffer chassis

goes a long way toward decreasing
NVH when vou're trying to control
noise and vibration that are created by
or passed through the vehicle's body.

The platform used in the latest
version of the Honda Aecord has a
resonant frequency of 23.5 Hz, signifi-
cantly higher than the chassis of the
maodel it replaced. That helped Honda
reduce interior noise levels by 4 deci-
bels. (In the mathematies of the
daeoustic engineer, a 3-dB drop cuts
sound energy in half.)

High-tech weaponry

In a small cell in the basement of
Chrysler's massive Technical Center
in Auburn Hills, Michigan, an engine
is whirring away on a dynamometer.
“We've got some catching up to do,”
acknowledges Walter Esser, the man
in charge of Chrysler's NVH opera-
tions. Right now, Esser is trying to
tweak the engine—no easy task when
you congider the myriad mechanical
actions taking place simultaneously,
But he's got some sophisticated help.
Inside the test chamber, technicians
carefully sweep the engine with a pair
of hinaural microphones. Spaced a
head's width apart, they hear things
much as our own human ears do,

After recording several minutes on
digital tape, the signal iz processed by
a program that breaks the noise into
individual frequency components. A
technician can isolate individual sound
spikes and use them to track down the
source of particularly irksome noises,
like the resonant frequencies created
by valve slap. It even allows the tech-
nician to simulate what the car would
sound like if the spikes were muffled
or eliminated.

Group Lotus, the
British sports car-
maker and research
firm, has spent years
developing a concept
called "Active Noise
Cancellation.” At its
most essential, a proto-
type system constantly
analyzes the noises
echoing through the
passenger compart-
ment. A microproces-
sor responds by generating out-of-
phase audio signals, which are played
through the ear’s speaker system,
canceling out the unwanted noises.

Engineers also hope to be able to
minimize engine vibration, shake and
wohble with a curious substance known
as rheological fluid. The viscosity of
this fluid changes as electrical current
passes through it. That could make it
ideal for use in engine mounts. Me-
chanical mounts must solve two very
different problems. They need to be
soft in order to damp out powertrain

il i i ek



[HAPPILY, WE OFFER A TAKE-HOME SIZE.]

Whether it's industrial size or a more personal version, you always get full strength in a GMC Truck.

Indeed. you'll find the strength of the big Topkick is embodied in the Sierra. Its body panels are made of
double-galvanized sheet metal. Even its frame has a similar C-channel design to the one used on our
medium duty trucks. Of course, there’s more to Sierra than steely functionality. We've added standard
four-wheel antilock brakes. along with a driver's-side air bag"on Sierra models below 8600 lbs. GVWR.
And with Sierra's independent front suspension, you'll get a smooth, comfortable ride on most any road.
Just slide back into the accommodating new interior. then pity the poor souls bouncing around in lesser
pickups. All in all, Sierra is everything you'd expect from a company with over 90 years of truck experience.
So if you're looking for strength. Sierra delivers. Big time. For more information, call 1-800-GMC-TRUCK.
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vibration, but they must also be stiff
to counteract shake and wobble
passed to the powertrain by the tires
as they bounce along the road. A com-
puterized engine mount filled with
rheological fluid might be able to
gwiteh from soft to firm on command,

How loud is it?
As engineers have gotten better at
understanding and reducing noise,
they've discovered the “drained-
swamp syndrome.” As the overall
noise level drops, odd noises start to

S

;IMM.MI'

sophisticated testing technology includes the wuse of sound chambers lke this one at
Chrysler's Tech Center. The chamber i3 suspended on an [solating alr chamber [left)

show—much like the tree stumps in a
drained swamp. *When we were de-
veloping the LS 400, we heard a
whistling noise we never noticed be-
fore,” says Lexus' Mike Michaels. "It
turned out to be the eellular-phone
antenng. We had to go back and de-
velop a more aerodynamic antenna,”
The coming of the electric car fur-
ther complicates the NVH picture for
carmakers. "All of those engine sounds
that used to mask other noises will be
gone,” notes Mike Wischhusen, prod-
uet engineering manager for Michelin
America Research and Development,
“There's a lot of research bheing
done to quiet down tires,” says Wisch-
husen. #‘irﬂﬂ generate two types of
noise. One is “tire slap,” which is the
sound of the tread actually hitting the
pavemnent as the tire rolls. The other
1s “structure born” noise, which in-
cludes such things as the vibrations
created by the tire interacting with
various road surfaces. We all have
driven over certain sections of con-

erete road surface that seem to make
the tirex actually sing. To resplve tire
noise, engineers are making heavy
use of computer simulation to alter
tread shapes and sizes in order to ran-
domize the noise, As Wischhusen ex-
plains, “The idex is to aveid creating a
gpecific-frequency component,”

In the effort to control NVH, there
is no Holy Grail. Trying to find out
what consumers really want isn't easy,
The mind has a short audio memory
and finds it hard to compare sounds.
Using new computer and audio tech-
nology, however, acoustic alchemists
are learning to spin straw into gold.

“One of the key pieces of the puzzle
was missing: human pereeption, and
how to eonnect it to the engineering
process,” says Norm Otto, a re-
searcher at Ford's Sound Perception
and Quality Lab, “The key is to allow
people to express what they're hear-
ing in & simple, easy way.”

While many like a silently serene
car, others like a roar and a squeal
when they stomp on the pas. ]

Stitl requined are people’s
perceptions of various
sounds, registered at
places like this Ford lab.




“RACING’S BEST KEPT SECRET
..NOW AVAILABLE TO YOU!”
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BOBBY UNSER SAYS:

I
|
“Oil is just oil without MPZ....but with it you get more |
horsepower, more [orque, and more wear protection.

MPZ has proven these benefits with Torco's Racing |
Qil in the world's most powerful and fastest racing i
cars, boats and motorcycles...ncluding 300 MPH

race cars on pavemant and 400 MPH race carson the |

Bonnevilie Salt Flats.

Now this racing secret is available to all engine own-
ers in Torco's MPZ Magnetic Friction Reducer....that
stays on metal and won't let got protects at start-
up...and after start-up. Just pour in MPZ It only
takes a minute...and it will save money avery mile
you drive,

So order MPZ now! You'll save money on gasoline,
oll, filters and engina repairs. You'll help prolect the
environment and save energy resources. There's no
nsk. If's guaranteed.”

MPIs Formula Of A:uu Ingl;ed|a-'|ts Is Rated As T!'u.-
| SLIPPERIEST FRICTION EED»JEFF:,
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=MPZ b

MAGNETIC

FRICTION REDUCER

ction Hera...
of Friction Occu 4_..

a5 Er

“We all know there are & lot of ol and
engine treatments. |'va saen them all...and
I've tried most of them , Believe me,
there's nothing like MPZ Hera's why!

MPZ adheres to iran and steel engine parts
magnetically where it s chemicall
absarbed into the surface. Therefors, MP
won't wash off, bum off or rub of. It
stays put and won't let go of cylinders,
piston rings and valvetrain

where energy is lost due to friction.

MAGNETIC
FRICTION REDUCER

THTI & Tt e SRVT ST 0

MPT 1o Mater Oi

ﬁ.ﬁ 'I'n-l'll' - | h.nrh'

Dynomametar tests show an
increase of 9 horsepowsr and 7
flbs of torque when MPZ is
added to an API certified SH/CD
mator oil, These tests were docu-
mented by Or. Roberl Hoekstra of
the University of Central Florida.

SAVE 20 GALLONS OF GAS HFchmsm lost to friction. This saves
Higirwery Driving L% mﬂm | protects the ol from oxl-
o breakdown info residual carbon.

S-uwnﬂmrﬂlu'ﬂhﬂhng« .&aving
money. MPZ prolects your enging from
Waar,..Saving Bven more mongy,

Order now! There's nothing like MPZ for saving
money on gasoline, oil, fiters and engine repairs.
W's guarantesd, Only 510,95 per bottle plus 54.00
shipping and handling. Call now! Clniaf desk
open 24 hours. .. 1-800-879-3800."

MPZ more than pays for itseff by saving gasoline.

S T AL NOW! 1-800-879-3800

f‘ﬂ‘;
TORCO INTERNATIONAL CORP.
516 Phulrm » Santa Fe Springs, CA 90670 « [310) B42-8480 » FAX (310) 948-4211

& 'k TOMCD wewraeursl Con

PTFE IS NOT A
50,000 MILE
TREATMENT.

THEHE IS NO SUCH THING
AS A “ONE TIME" 50,000 MILE

ENGINE TREATMENT.
Reliable sources clearly state the

'ami
treatments provide no protection
benefits to the engine owner.

FACT #1 PTFE has been proven to be
worthless by the
Research and Development Centar,

FACT #2 Four different universities in the
United States conducted engine lests on
50,000 mile PTFE engine treatments and
found no benefits. NONE!

FACT #3 Ganeral Motors Corporation
Fuel and Lubricant Department conducted
microscopic inspaction on engine parts treat-
ed with 50,000 mile PTFE treatments and
could not even find PTEE on the surface of

RuPont Chemical Corporation is
the world's largest manufacturer of PTFE and

Dupont's technical sarvice department does
not recommend the use of PTFE in combus-
tion angines.

BUT THERE IS AN OIL ADDITIVE
- NOT A “ONE TIME" ENGINE
TREATMENT - THAT WILL
PROTECT YOUR ENGINE MORE
THAN 50,000 MILES... =<MPZ.
it works on accepted lubrication principals
by treating the oll, at accepted ofl change
intervals, so the oil can protect the angine
fram friction and wear every mile you drive...

100,000 miles,..150,000 miles...200,000 miles,
or more!

The right way is with:

~MPZ

MAGNETIC

FRICTION REDUCER

Order now! There's nothing like MPZ for saving
mongy on gasoling, oll, fillers and engine
repairs. It's guarantead. Only 5$19.95 per bottle
plus $4.00 shipping and handiing, Call now!
Order desk open 24 hours

CAI.L HOW' 1-800-879-3800
T e

TDR‘CD INTERNATIONAL CORP.,
9916 Pioneer Bivd.

Santa Fe Springs, CA 90670 U.S.A

(310 842-8480 = FAX (310) 8404211
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The new amusement park inithe neighborhood
puts you in a-computer-generated adventure

miT) lu! HZ R AY & WS B

® [t'z a jungle out there. It's a Martian colony, too. Or an underwater cavern. Or even a
b distant galaxy. And they are all in your loeal shopping mall, movie theater multiplex or
video arcade. Wateh out Disney, Six Flags and Universal Studios—fun-loving America
iz embracing virtual-reality games and motion-simulation rides, available at a new
breed of neighborhood eyberspace centers spreading rapidly across the eountry.
These electronic playpens are being developed by some new companies, with such
next-century monikers as Virtual World, Virtual Adventure and Showsecan, and some
familiar names, including Blockbuster and Sega. Their ultimate goal is to create a
theme park that is as accessible as a movie. Indeed, Showsean and United Artists
¥ Theatre Circuit, for example, expect to put 20 motion-simulation attractions in 10
United Artist complexes in the next five years. The first ride will be built in Dallas.
4 Two types of computer-supported attractions are being developed:
B 1. Interactive virtual-reality (VR) games that let the players inside the game moy
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VIRTUAL THRILLS AND CHILLS

iy o

-

through 3-dimensional com-
puter-generated settings. Play-
ers manipulate a joystick,
steering wheel or electronic
glove to navigate through ad-
venture scenes and compete
aguinst other people, reacting
in real time to other players’
movements and strategies.

2, Software-driven thrill rides
that depend more on sensory
appeal than player input. Here,
the visitors' surroundings and
the ride itself combine to simu-
late motion. You are surround-
ed by the movie and become u
plaver in it while a motion plat-
form is programmed to move
and lureh in synehronization
with the film. Not only do these
attractions create the honest

L }_:-n-rim-:-ru h-_1-]:|1|'r]'|. t-l:"l'liﬁ_k?' of
roller-coaster acceleration and
freefalls, but unlike traditional
gravity-driven amusement rides, soft-
ware-based rides are reprogramma-
ble. A new ride can be put in place as
easily as changing a feature-film reel
—the special film also carries the mo-
tion track that moves the seats.

VR games

You can get a taste of virtual-reality
games and rides in entertainment
centers such as Virtual World, cur-
rently operating in numerous 1.5,
cities, The 30-minute experience (of
which 10 minutes is the VR game)
costs from 37 to $9, and begins in the
ready-room as each virtual-reality pi-
lot waits for the number on his or her
boarding pass to be called, They are
then led, eight at a time (there are
three groups of eight pods), into the
containment bay where they compete
against other players in individual-
travel-simulation capsules resem-
bling—but more sophisticated than—
race-cir arcade games, When the
cockpit canopy slides shut over vour

In Virtual World's futuristic game, you contral a 30-1t.
walking tank fighting a war on a distant planet.

seat you are thrown into the fictional
experience of “Red Planet,” which has
4 story line centering on futuristic
slave mines on Mars. The 10-minute
electronic role-playing game begins
with transportation to the drop zone.
You see the world of “Red Planet™ out
the windshield, One inset sereen
shows the path to be negotiated—in-
cluding closing doors, ramps and steel
girders—and a smaller inset sereen
provides information on the names
and location of the opposition. Your
joystick controller is on the right,
throttle on the left. The system is net-
worked so all of the vehicles yvou see
and interact with are piloted by the
other people in your group.

In “Red Planet” and Virtual
Waorld's other current role-playing
cyber-game, “Battletech,” in which
pilots control 30-ft. walking tanks on
the surface of a desert planet, you are
free to move, interact, explore and
fight back. Players can team up with
any of the other seven people tied into

the game. Verbal stratagems are re-
layed via microphones.

Virtual World expects to add one
new “universe” for exploration each
year, The original Virtual World site is
on Chicago’s North Pier, Virtual World
also operates in San Francisco, San
Diego, Houston, Dallas, Atlanta, Las
Vegas, Tokyo and Yokohama, Japan.
Sites scheduled to open this yvear in-
clude Boston, Costa Mesa, California,
London and Sydney, Australia

Iwerks Entertainment (Burbanl,
Californial, responsible for many of
the special-format movie theaters in
theme parks, has developed its own
urban virtual-reality entertainment
centers called Virtual Adventures
The first Virtual Adventures ride, in
the Nauticus Museum at the
National Maritime Center in
Norfolk, Virginia, has (natural-
Iy} an underwater exploration
theme. “The Loch Ness Expe-
dition” ereates an interactive
computer-animated environ-
ment with groups of plavers
tryving to save the Loch Ness
Monster's epes from evil boun-
ty hunters. To play, four teams
of six people =it facing a large
vitdeo sereen in rooms designed
to resemble an underwater
exploration craft. The virtual
movements of each vehicle di-
rected by the players (the vehi-
cles do not actually move) de
termine what the other teams
will sea

All participants wear polar
ized glasses to view high-reso
lution computer-generated im-
ages in 31 Each team player
has & role and operates differ-
ent controls, A captain pilots
the vehicle and a navigator, who sits
in the back row, determines where the
vehicle will go and sees all of the other
vehicles. Real-time feedback, analysis
and interaction by the four teams is
the attraction of Virtual Adventures.

Albuquerque, New Mexico, and
Indianapolis, Indiana, are the first
two locations for Block Party indoor
entertainment complexes. Developed
by movie-rental giant Blockbuster
Entertainment, Block Party offers
eight areas and attractions including
Virtua Alley, with interactive virtual-
reality games; Go Motion Pictures, a
maotion-bagsed simulator thrill ride;
Soup’er Bloopers, described az a
quirky parody of a sports cafe show-
ing blooper clips and offering food; and
Flippers, with pinball-type gaming.

Virtuality Entertainment Ltd. of
England provides games for Block
Party's Virtua Alley. Virtuality's
games immerse the player in a com-
puter-generated environment using

{Plenae turn fo page 119)



Other Schools Say Their
Trainang Is The Best...

x - it r L N
of the Quality and Effectiveness of NRI Training | Send Mﬂ for
Train with NRI and prepare for a high-paying career as a computer |}
service technician, even a computer service business of your own! | FEE {atalﬂ or ﬂ“
Regardless of your previous electronics background, you can succeed
with NRI, the leader in career-building at-home electronics training : ' -300-32' '46 ‘ Ext.1075
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Study at Your Own Pace

With NRI, you study in the privacy and convenience of your own
home - with your personal instructor and NRI's team of technical
professionals behind you every step of the way. You learn at your
OWN pace — no classroom pressures, no night school, no need to
quit your present job until you're ready to make your move.

One easy step at a time, you get the hands-on experience you
need to work with, troubleshoot, and service any computer. What's
more, you work with today’s most popular peripherals, software,
and diagnostic tools!

Master Your Future

The Department of Labor forecasts over 220,000 jobs for computer
service technicians by the year 2005 - a 38 percent increase over
today’s level. With the right training and skills, you can cash in on
this wide-open opportunity and become a high-paid computer
service technician.

Whether you choose a full- or part-time job - or start a
computer service business of your own - you'll be well prepared,
continuously drawing on the real-world experience of your NRI

training.
Learn More About NRI Today

Send today for NRI's free, full-color catalog, which describes every
aspect of NRI's innovative microcomputer training as well as
hands-on training in other growing high-tech fields. If the coupon is
missing, write to NRI Schools, McGraw-Hill Continuing Education
Center, 4401 Connecticut Avenue, NW, Washington, DC 20008.
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HOME IMPROVEMENT GUIDE

"~ The Great -
Outdoors

Making the most of your time outside
while increasing the value

Building A Redwood Deck

Improving Your Landscaping

Planting A Culinary Herb Garden
Installing A Stone Walkway

And, ‘ihuppmg For New
/ Smmlmmg Pnuls
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HOME IMPROVEMENT GUIDE

f the fronts of houses are more public and formal,
the backs are decidedly private and informal, which
explains why backyard decks are so popular in an
age of instant aceess and crowded commutes. A

wooden deck can be a kind of sanctuary, hosting

only the invited. It ean be both a party center and a quiet
retreat—a place to repair, to relax or to conjure empires.

If your home and lifestyle are still waiting for that back-

door retreat, we have good news and bad news. The bad

Y : news is that lumber prices have spiraled out of sight in the
A well-tailored backyard deck will be 0 F e good news is that you ear zero ont

the center of all your outdoor activities. these increases by building your own deck. The material
costs for this simple, treated-lumber and redwood deck

TEXT AND PHOTOS BY MERLE HENKENIUS exceeded 32000, but when finished, the Eiwk is at least a

$4000 improvement, That moves the price back nearly a

i
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decade. While there are dozens of deck styles and configu-
rations you might choose, ours would fit a great many of
the homes being built today.

We decided to build our superstructure out of pressure-
treated pine because of its strength and high resistance to
moisture and insects. But, we also wanted the rieh look
and feel of redwood—to say nothing of its weather resis-
tance—in the finished product, so we came up with this
box-like construction. The concealed pressure-treated
lumber does most of the work, while the construction
heart-grade redwood does most of the showing-off. When
stepped in and out to echo the lines of the house, and
when capped with a simple redwood bench, the deck
manages an attractive complement of scale, with a look
that is both satisfying and modest.

G
£
%

Getting started

The first order of business is to lay out the perimeter.
Measure out from the house, at each end of your future
deck, 13 ft. 10% in. Then, drive in wooden stakes and
stretch a string line between them. This line will give you
the exact outer edge of the double rim joist and the posts
that will support it. A redwood 2 x 12 trim board will even-
tually bring the dimension to 14 ft.

Using this line as a guide, dig posthole footings to frost
level, usually 24 to 48 in., depending on elimate. Place
one footing at each of the outside corners of the deck lay-
out and equally space two more posts between these.
Then, to accommaodate the step and offset, dig two addi-
tional footing holes—one at the outside corner and one
at the ingide corner of the offset.

e ——— e — ]
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HOME IMPROVEMENT GUIDE

Pour these holes to approximately
1 in. above grade with concrete, and
while the mix is still wet, insert metal
4 % 4 brackets into the concrete, so
that the outer edge of the bracket is
aligned with the string line (Photo 1).
Then, level each bracket in both diree-
tions with a torpedo level (Photo 2).
Finally, allow the footings to cure a
day or two before building on them.

Because this deck is built at ground
level, there will be no petting under it
once it's finished. For this reason, it
pays to strip the sod and cover the
area with landscape fabric. The fabric
will keep weeds from growing under
the deck. Just roll out the fabric and
pin it in place with galvanized nails
(Photo 3). Shovel a little sand over the
fabrie to hold it in place.

The next step is to mount the
ledger plate on the house. In our case,
the first row of hardboard siding was
not shimmed out at the bottom. If
yours is, you'll need to either remove
the shim or shim the top of the ledger
plate. The point is, the ledger plate
ghould be vertical, not canted inward.

To mount the 2 x 10 ledger, block
under it or have a helper hold it up,
then nail it to the siding-clad rim joist

1 Afer pouring each footing hole, set a
the brackets with the string line.

& Lay out the |oist positions, then use a

scrap of 2 =« 10 joist to align each joist
hanger. Use proper nalls to install brackets.,

of the house with a few 16d galvanized
nails. If your ledger will wrap around
a trimmed corner, as ours did, use a
eircular saw to mortise out the depth
of the vertical trim on the back side of
the ledger. This need not be a perfect
cut, as its only purpose is to allow the
ledger to fit flush against the siding.
In our case, we also continued the
ledger partway around the canti-
levered wall, stopping 1% in. short of
the adjoining 45° trimpieces.

With the ledger tacked in place,
hore a series of pilot holes every 24 to
32 in. along its length and lag the
ledger into the rim of the house. Gal-
vanized lagbolts, Y4 x 5 in. long, will
reach through all three layers of ma-
terial. Back up each with a washer,

Installing hangers and posts
Start by laying out and marking all
the joists along the ledger. A 14-ft.
span requires joists set on 16-in. cen-
ters. With the layout complete, install
a joist hanger at each marked loca-
tion. To kEEE from getting a few of
them too high or too low, use a short

piece of 2 x 10 as a guide, aligning its
top with the top of the ledger (Photo
4), When positioned correctly, nail the

& Level the 4 x 4 brackets In both di-
rections using a torpedo level, and et the
concrete set a day before buliding on It

5 Use a straight joist to level between the
ledger and the support posts. Mark and
cut the posts, then check the level again.

hangers in place, using proper joist-
hanger nails.

With the house side of the deck laid
out and fitted with hangers, it's time
to determine the height of the 4 x 4-in.
posts that will support the double rim
joists. Begin by cutting short lengths
of 4 >« 4 and setting them in their foot-
ing brackets. Then, set a precut joist
(13 ft. 6 in.) into one of the ledger
hangers nrpuaite a footing and place a
4-ft. level atop the joist. When the
joist is level, mark the post and cut it
to length, then set the joist on the
post and check for level again (Photo
5). When two such posts are marked
and trimmed, use their elevations to
snap a string line across the remain-

'Lng“]{wsu.

ith all posts eut to length, nail two
sets of 2 x 10s together with 16d gal-
vanized nails to ereate the double rim
joist. Alternate the nails, high and low,
at 16-in. intervals. Make the outer 2 =
10 of the double rim 3 in. short of the
overall length of the deck, to accom-
modate the redwood trim joist. Then,
cut the inner joist 1% in. short of the
outer joist at each end. These stepped
ends will allow you to nail the intersect-
ing side joists from both directions.

3 Remove the sod. then cover the soll
beneath the deck with landscape fabric.
This keeps the weeds from growing.

& Anchor the footing bracket to the post
with nalls and the post to the double rim
Jolst with 2 = § galvanized truss plates.

POPLILAR MECHAMICS ® APRIl 1995
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T Use 45" |olst hangers to attach the
Jolsts to the angled ledger. Nall the top
half of the Jolst directly into the ledger.

8 Double jolsts require double-wide

hangers. Install these hangers on the fAm
Jolst. then slide the two Joists Into place.

10 Trim the perimeter of the deck with
2 ® 12 redwood. Screw these boards Into
the rim joists and also into the deck planis.

With the posts cut and the double
rim joist nailed together, set the rim
on the posts and lay out the hanger lo-
cations to match those on the ledger.
Then, nail the posts through the foot-
ing brackets and join the posts to the
rim joist with galvanized truss plates
(Photo 6). Nail the remaining floor
joist hangers. Then check each joist to
determine which side has the crown
and set them into the brackets with
the crown up. Nail all the joists to the
Jjoist hangers,

Bullding the corners
Our deck has two corner details that
required special attention. The first
was the 45" extension around a canti-
levered dining room wall. To build
this zection, just frame-in a double
rim joist to span between ledger and
outer double rim. Nail the intersect-
ing eorners, in both directions, and
add a corner bracket to the inside of
the double offset. Then, use 453" joist
hangers to support the joists set
against the angled ledger (Photo 7).
Az for the step offset, frame in a
double joist on one side—in our case
this was alongside our porch post—
using a double-width joist hanger
{ Photo 8). Then, frame the outer edge

11 Build the sguare corner boxes, then
install two mitered crosspieces in each to
support the mitered seat planks.

of the offset conventionally, wrapping
it back to the double joist, A second
double-width hangbr makes this an
easy connection. Then, bridge bhe-
tween the return of the double rim
joist and the ledger plate on the house
with a second double rim. Finally, cut
shorter joists to fill in the open spaces
and hang them, 16 in. on center,

Decking the framework
Before decking over the pressure-
treated undercarriage, thoroughly
caulk the joint between the ledger
plate and the house siding. This will
keep rainwater from entering the
joint and rotting the siding. Also, keep
in mind that you'll find some warped
lumber in every stack you buy. These
boards are still usable, but should be
reserved for cutting into shorter
lengths to fit tight spots. Use your
straightest boards for the longest sec-
tions of exposed deck. To keep the
decking running straight, measure
out from the house at several points
and snap chalklines to establish a
strajght run across the joists, Every
three or four boards, re-key your
decking off of these lines,

Starting against the house, lay your
first length of 2 x 6 redwood tight

® Use a V4-in. plywood spacer to malntain
consistent gaps between planks. Drive two
screws through each board Into each joist.

12 Set the comer boxes In position and
measure for the seat planks. Prebore the
ends and screw the planks to the boxes.

against the siding. Then, nail or screw
it down, with two fasteners in each
Jjoist. Though nails work well enough,
we used 3%-in. deck serews. They are
harder to install, but galvanized
serews hold longer and are better at
coaxing warped lumber back in line.

For quick gapping of all subse-
quent decking planks, it pays to make
two Yi-in. spacers. (We made ours
from Y-in. plywood.) Slide a spacer
between the preceding plank and the
latest plank and nail or screw the
plank in place. Then, slide the spacer
down a joist and fasten the plank
again. When serewing the end of a
plank, always prebore clearance holes
to avoid splitting it. When fastening a
plank away from the ends, place two
serews at every intersecting joist,
each % in. in from the edge of the
plank (Photo 9).

With all the decking in place, it's
time to install the 2 x 12 rim-joist trim
boards (Photo 10). Miter the corners
and screw them to the pressure-treat-
ed rims, so that the top of each 2 x 12
is flush with the top of each decking
plank. To keep the top edge of this
trim board from warping outward, as
it surely will, screw it to the decking
planks as well, about every 18 in.

i More Home Improvement Guide on pose 581
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13 To make the bench legs, cut 14'%4-In.-
long pleces from 2 « 12 stock and center
them on the crossmembers. Screw In place.

14 Bring the mitered bench sections
together at the corners and screw them In
place on top of the box sUppoTs.

15 Bore the clearance holes dlagonally
through the bench legs and Into the deck-
Ing. Then drive screws Into the holes.

1& Finish the legs with 2 = 3 vertical trim-
pleces. These pleces hide the leg screws
and give a more substantial feel.

Bullding the benches

The benches we built here are about
as simple as they come. To construct
the continuous J-shaped bench, start
by building two redwood boxes, 16%
in. square, using standard 2 = 4 lum-
ber. Next, miter-cut two sets of 19%-
in, erosspieces for each box. Join them
back-to-back with galvanized nails.
Finally, screw them into the boxes
(Photo 11).

Set each box in its corner, just in-
side the 2 x 12 trim board, and meas-
ure for the seat planks. Miter each

lank at 457, using the positions of the

oxes to establish the length of the
planks. Finally, screw these planks to
the tops of the boxes, preboring clear-
ance holes in the ends (Photo 12). To
build the long runs of the bench, boxes
won't be necessary. Just lay out 2 = 4
braces (also 167 in, long) about 32 in,
apart, and screw three deck planks
over them. With all three planks as-
sembled, cut one end at a 457 angle.

To build the bench legs, cut 14%-
in.-long pieces of 2 = 12 planks and
serew one to each 2 x 4 seat support
(Photo 131, Do the same with the box-
es, placing one leg under the inside
eefpee of each box, and one spaced be-
rwesent thee boxes, Turn the assemblies

17 To conceal the exposed truss plates
on the posts, Install a skirt of 1 = 3 red-
wood, Rip It from 1 = B stock.

upright and set them in position.
Then, join the two mitered corners
and screw the seat planks in place
{Photo 14), Assemble the short end of
the J in like fashion, and build the re-
maining bench without corner boxes.
Tao anchor the bench to the deck, drill
the face of each leg and drive 3%-in.
screws at an angle into the deck
planks (Photo 15).

To trim out the bench, serew
mitered 2 = 6 redwood planks to the
sides of the seat, anchoring them at

19 I you'd like to design your own deck
and could use some help. you should con-
sider the Redwood Design-A-Deck Plans
Kit. It Includes deck modules of various
shapes for plotting on a design grid, plus
infarmation on railings. stairs, benches and
maore. It costs 5$19.50 ppd. from the Call-
formia Redwood Assn,, Dept. DDK-94. 405
Enfrente Dr.. Sulte 200, Novato, CA 94949,

18 Build a step box from 2 x & material
and screw It to the deck face. Bore over-
sired screwholes to allow for movement.

each crossmember location and at
each mitered corner. Finish the bench
by nailing 3-in. uprights to the faces of
each 2 x 12 leg (Photo 16). These ver-
tical trimpieces not only bring the
legs into a more satisfactory scale, but
wlzo hide the anchoring serews.

Finishing up

All that remains is to conceal the truss
plates nailed to the posts with a red-
wood skirt and to build two box steps.
To install the skirt, simply rip a red-
wood 1 x 8 into two 3-in. strips and
nail them to the fronts of the posts
(Photo 17).

Because our deck is built so near
the ground, we opted for a simple
box step, set on concrete, If you pre-
fer, you can rest your steps on con-
erete cap blocks, set in a bed of gravel.
To make the steps, build two ree-
tangular boxes as shown on the plans,
Set these boxes on their supports
and drill the back of each several
times with a Y-in. bit (Photo 18).
Then, screw through these holes,
into the face of the deck. The over-
sized serewholes will allow the step
to float a bit with the seasons. Finally,
serew a 2 = 12-in. tread to the top of
eich box, ™
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RN When the weekend finally  hauling gravel. Plus you can tow up to 5900

comes, Mazda owners are quite industrious. pounds*—more than either Toyota or Nissan

Whether they re putting up drywall, landscaping  can manage. And for added security, our truck

The best power tool youll ever buy.

the yard or just running to the hardware comes with a standard driver's-side safety

store to check out that new line of toggle bolts. air bag and a 36-month/50,000-mile,
Which is why the versatile Mazda Truck isa  “bumper-to-bumper” warranty.™ On top of that,
handymans best friend. It’s got a larger engine it looks good too. The Mazda Truck. Okay, so
than Toyota or Nissan, thanks to its rugged  maybe it wont fit on your tool belt. But you'll
4-liter V6 So you can haul, even when youre  be glad it's hanging out in your garage.
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Green Issues

A guide to improuving the landscape around your home.

BY MERLE HENKENIUS

he landscaping you do outdoors can be as impor-

tant in making a house a home as the decorating

vou do indoors. It may be even more important

in terms of building equity. But while most of us

know the look we're after in the family room,
fewer of us ean conceptualize a well-styled and self-
sustaining menagerie of outdoor plants that will add real
comfort and street appeal. There's design to consider, of
course, but plants are living things, with specific and some-
times limiting soil and sunlight requirements. And at
today’s prices, it pays to get it right the first time.

So how to proceed? As we found out, you really have
three options. You can do the job yuursell?"fuu can hire a
nursery/garden center to draw up a plan—as we did—and
either do the plantings yourself, according to the blue-
print, or contract the nursery to do it all. In this case, the
planner is usually a certified landscape designer (CLD),
with a background in horticulture. And, finally, you ean
hire a design specialist—a registered landscape architect.

While these approaches can differ significantly, there is
also some overlap. A do-it-yourselfer, for example, will cer-
tainly seek out the extensive free information to be found
at every garden center. Moreover, while garden centers
and nurseries usually employ horticulturists with design
training, some also employ, or contract with, registered
landscape architects. And though landscape architects are
usually not associated with nurseries, a developing trend
in the business is the “design/build" concept. In these
cases, architects work with preferred subcontractors to
provide turnkey services—plans, plants, plantings and all.

I:llslgmr: versus architects

What's the difference? Certified landscape designers are
often horticulturigts with secondary training in landscape
design. Though not always the case, they tend to know
more about plants and plant diseases than architects. In
some areas, CLDs are tested and certified by the state,
while in others, it's an industry certification. Either way,
the test iz no walk-through, By all accounts, it's a difficult
exam. Of course, some designers are not as well trained,
and in some cases, not certified either. It pays to ask.

A registered landscape architect masters most of the
same things, but comes to the task from a different angle.
He or she is a designer by training and temperament, but
must also be versed, and state certified, in hardscape prin-
ciples, ineluding grading and drainage, property laws, irri-
gation and erosion control. From the consumer's point of
view, there's also a significant difference in the profession-
al relationship. A landscape designer usually works for a
nurzery and creates an inexpensive plan, about $50 to
£200. This fee is typically eredited to your account after
vou purchase a certain level of merchandise, say 3500 to
21000, It's understood that the nursery profits from the
materials you buy. The plan is a big help to the consumer,
but it's also an effective sales tool, and everybody knows it.
In eontrast, a landscape architect—exeept for the design/
build variety—does not profit from materials or installa-

tions. On a practical level, this means that an architect has
to charge more for his plan, but is more willing to accom-
modate exhaustive revigions. In addition to superior de-
sign training, his or her willingness to work your thoughts
and afterthoughts into the mix is likely to yield a more
striking and satisfying plan. Which is the better choice?
For most of us, a garden-center design will do just fine.
Simple yards, simple plans. But if you're shooting for
something beyond a proportional pleasantness, or if your
property is large, with multiple elevations and complicated
drainage requirements, then a registered landscape
architect is worth the investment.

Guidelines
Every landscape plan
should be different, even
when side-by-side houses
are nearly identical, because
the tastes and lifestyle prefer-
ences of the owners do affect
the decision-making process.
Still, there are a few goal-spe-
cific rules and guidelines that
should be applied to each site,

The first thing to consider
is that the front of a home
is different from the
back, both physically and
socially. For better or worse,
the front yard is part of the
larger community, while the
backyard usually requires a
private invitation. Metaphorical-
ly, the front door opens inward,
while the back door spills outward.
The front is more formal, the back, less so. In
addition, front yards are often lopsided, with the
house, garage, driveway or entry door uncomfort-
ably weighted to one side. And finally, the fronts of
houses are usually dominated by hard lines, as viewed
from the street. The line separating the vard from the
foundation, the door from the walk and the vertical corners
from the horizontal lawn all produce abrupt, severe edges.

A front-yard landscaping plan, therefore, has several
jobs to do. To begin, it must complement its surroundings
—its neighborhood. Any striking departure from the norm
should begin modestly near the street and then develop its
full effect as it nears the house, Above all, the front yard
should be inviting, especially as you approach the front
door. The plantings here should be chosen and placed so as
to lead the visitor to the door and to focus attention there.
In addition to setting an inviting tone, these plantings
should alzo break up the hard lines near the door, In practi-
cal terms, if the door waits at the end of a long walk, or
driveway, the area near the door should be softened, to
diminish that end-of-the-runway feel.

How are hard edges softened? By variety—specifically,
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by plants that vary in height, texture and color. The plant-
ings near the door can be placed symmetrically, as when
the sidewalk is centered on the property, or asymmetri-
cally, as when the entry is off-center, right or left. The
same applies to a lopsided yard. If your house, garage or
driveway hugs the left side, a prominent right-side group-
ing of plants can pull things back into balance. Similarly,
the hard outside corners of a house can be obliterated by
ornamental trees or shrubs, while the foundation line can be
broken by shrubs, flowers and low-growing ground cover.

Sides and back
Side yards are transitional, both physically and visually.
They either graft together the separate sensibilities of front
yard and backyard or they deliberately separate them. When
a side yard is wide and spacious, shade trees and evergreens
make good punctuation points and funetion as good dividers.
When side yards are narrow, shrubs and flowers can lead
the eve toward the backyard. While front-yard sidewalks
are usually made of concrete, side-yard and backyard
walkways can make good use of alternative materials.
Backyards are more casual. They ean be eozy or strue-
tured. They can harbor Japanese gardens or sandboxes
and tire swings. It all depends. If houses are like their
owners, backyards are most like them. The plant selection
should be less formal, with greater emphasis on variety
and experimentation, and plant placement can be more re-
laxed—less orderly. This is the place for wild clumps of tall
grass, shade trees, vegetable gardens, fruited bushes, bird
feeders, stepping stones, vine-covered arbors, a pool,
horseshoe pits—it's your eall.

Seasonal Interest

Whether yvou live in a semitropical climate or smack in the
middle of the Rust Belt, try to include plants and trees that
offer year-round interest. Though the options are limited
in the northern reaches of the country, textures and colors,
however muted, can make a difference. Trees and bushes
that hold their fruit well into winter are good choices as are
tall grasses and trees that have interesting bark patterns,
such as the river birch used in our sample design. Because
trees can be functional as well as ornamental, tree selection
and placement is important. You'll thank yourself if vou avoid
the messy “self-pruning” varieties, such as cottonwoods
and sycamores. And because shade trees are as good as air
conditioners in summer, a few well-placed trees now can
save you big bucks later. The west side of a house has seven
times the heat gain of the remaining sides, so west and
southwest sections of yards are ideal shade-tree locations.

Don't forget the grass
Turf grasses are the foundation of every landscape plan,
even when part of the plan is to reduce the percentage of
grass in your yard. The only worthwhile suggestion here is
to avoid traditional, short-root bluegrass varieties. These
traditional turf grasses are notorious for their susceptibility
to diseases and their reliance on huge quantities of water.
Today, turf-grade fescues are much less trouble, and even
some new bluegrass varieties have deeper root systems and
improved hardiness, If you prefer the low maintenance of
zoveia grass, take heart. You no longer have to live with a
brown lawn most of the year. Improved varieties, such as
Mever 2-52, are less cold-sensitive, so they green-up sooner
anil =tay green longer, If you don’t care to tear up your
vard, overseeding with improved varieties several years in
a row will replace much of vour existing grass, ™

One

@ Plans made by garden-
center/nurseries are very
popular these days. Tha rea-
sons are apparent. Garden
conters are near and famillar,
and the process is low-key
and manageable, allowing
you to spread the work and
axpense over several years,
To get a bettar handle on just
how a garden-center plan
works, we paid 1o have a de-
sign drawn up for a typical
new home in a typical new
development.

Every landscape plan
should start with you—with
your ideas, likes and dislikes.
For this reason, most garden
canters start with a guestion-
naire dealing with likes, dis-
likes and basic family habits.
Once this was filled out, our
designer had a balter sense
of our tastes and lifestyle. He
leamed, for example, that we
don't care to spend our weak-
ands bagging life from suicl-
dal rose bushes. Ha leamed
that we do plan to widen our
drive (though not for a year or
two), that we have a lot-width
drainage swale just in front of
a rear terrace, and that the
drainage is slow, at best.

And from a careful survey
of our lot—we walked and
measured it together—he
learned that our rear yard is
shallow, private and fenced,
with a large deck, and that our
front yard is large, feature-
less, divided by a drive and
weighted heavily to the lefi.

Wae agread that our gen-
aral goal was 1o shade the
southwest comer of the
housa with trees and lo ac-
cent the high side of the lar-
race with low bushes, tall
grasses and othar low-main-
tenance plants, We also
hoped (o braak up tha front
yard with bushes, ormamental
trees and colordul flowers—
anything to diminish the 65-ft.
run of apen tur

The plan we received does
exaclly what we hoped it
would. Starting in the front
yard, our designer suggestad
a kidney-shaped area mid-
way batween the straet and
housa, on the right side. This
blocked-out area curls left,
which serves 1o tie the two
sides of the yard together
Within this area, wa will plant
three Indian summer crab-

In Action :

apple trees that will grow o
roughly 15 i, and spread
about as much. Baneath
these ornamental trees, we 'l
plant various perennials and
annuals o further define tha
area. A second planting bed
will skirt the front and right
sides of the house, conceal-
ing part of the front founda-
tion and the right-side utilities.

To balance the right-side
plantings, tha laft side of the
house, extending back from
the future location of the
widened drive, is anchored
with a lentago vibumum, a
bush that wa'll frim into an
omamental tree. As for the
backyard and left side (soutig
yard, our modest drainage
flow dictated trees lolerant of
wel conditions. We opted for
two river birchas, which not
only thrive in wet soil but are
resistant to birch blight. This
area also holds moonbeam
coreopsis, which are small
plants with fern-like foliage
and yellow flowers. These ane
among the longest-blcoming
perennials available,

Al the far northem comer
of the backyard, and on tha
high side of the terrace, we'll
plant an autumn purple ash,
which is a relatively fast-
growing hardwood tree that
lumns a deep purple in the fall
We expect it to reach and
spread 30 ft. Baneath this ree,
and against a small garden
shed, wa'll plant varisgated

porcelain ampelopsis, a vine

with green leaves that have
white variegation and red ang
purpie berries. To complete
the plantings along the back

of the house, wa opted for aie
other viburnum, but this tima
we wan't be shaping it intoa

tree, The alfredo vibumum
flowers white, gets only 4 ft
tall and is noted for its brilliam
red/orange fall colors.

The backyard plantings
were chosen 1o conceal parl
of a not-so-handsome stock-
ade fence, running the lengti
of the property. Dominating
the left cormer will be an au-
tumn brilliance amelanchiar,
an omameantal tree that will
be the first to bloom in spring.
Also in this area, we'll have
a minl julep juniper, another
4-ft. evergreen, a vanety ol
viburmum bushas and saveral
aro-low SUMmacs. —M.H.

B el W

POPULAR MECHANICS ® APRIL 1995



(F) MOONBEAM COREOASIS
(1) MOMICAN VIBURNLIM.
(1) EssIAN SAGE Vo -
(1) “bsTh
PALSY

_ (1) MAIDENGRASS
() AMERICAM '
-:_\II ; 1%&@

(3) MINT JLEP Jipeg

S

“_' .
1) Al |
{'ﬁiul-lﬁm

o —— e —




HOME IMPROVEMENT GUIDE

Backyard Basll

How to plant a basic culinary herb garden.

BY NEAL BARRETT; PM lllustrations by George Retseck

erbs have been collected
and cultivated in all
parts of the world for
thousands of years. An-
cient civilizations as-
eribed medicinal, eulinary and even
spiritual values to many plants—and
many of these gqualities have been
substantiated by recent scientific re-
search. Even today, many of our med-
ications have their origins in plant
material. But to the Western mind,

the most obvious examples of herb
use still erop up in the kitchen, where
fresh herbs can easily transform a
plain dish into something delectable,
For the homeowner who is develop-
ing an interest in herbs, the most sat-
isfying and direct route to learning
about these plants is to start a culi-
nary herb garden. Most people are
familiar with eulinary herbs in dried
form that are available in super-
markets. In many areas of the coun-
try. fresh herbs are now available,

too. If vou have had the chance to use
any of these herbs in your cooking,
then you have, no doubt, become
aware of their attraction. While dried
herbs are often more concentrated in
their flavor, fresh herbs make a lively
and savory addition to any dish. The
pungency of these herbs is even more
intense when the herbs are freshly
picked from your own garden.

The pleasures of growing your own
herbs are not limited to the warm
months. At the end of the growing sea-
som, you can dry or freeze them for use
throughout the winter—or, with many
herbs, you can dig them up and place
them in pots for growing on a sunny
window ledge during the cold months.

A parden that includes culinary
herbs ean be structured in many
ways. If space is limited, herbs can be
grown in pots distributed around the
vard or patio, or in window boxes on
the sunny side of your house. Herbs
can also be mixed in with ornamental
or vegetable plantings.

If you do have space to dedicate to
growing herbs, you will be amply
compensated for your time and ef-
fort by a beautiful garden and useful
harvest. To accom-
modate the growth
of nine of the most
commonly used
herbs, a space of -
approximately 35
sq. ft. is all that's
needed. We have
provided a simple
layout (page 107)
for a garden that
measures 5 x T ft.
and includes pars-
ley, basil, chives,
sage, oregano, mint,
thyme, dill and
rosemary. This ze-
lection provides a
mix of annual and
perennial plants that
are all extremely
easy to grow.

The plants gen-
erally require little

care once they are established—
merely cutting off selected stems for
cooking use is sufficient to keep the
plants healthy and looking attractive.
The bulk of the work in having an
herb garden comes in preparing the
soil and initially planting the herbs.
Give some thought to the loeation of
your garden. The best spot for herbs
is one that gets at
least 6 hours of full
sunlight each day,
is sheltered from
strong winds and
has moderately
good soil. If yeou
have a location that
fulfills the first two
requirements, the
soil can be condi-
tioned to provide a
suitable medium.
The primary re-
quirement for the
soil is good drain-
age, Based on our
sample 35-sq.-ft.
layout, if your soil
has a high clay con-
tent, add one or two
wheelbarrowfuls
of sand to the bed
to help promote
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drainage. Herbs generally do not
quire extremely rich soil, but a mod
erate amount (a wheelbarrowful) of
organic matter—either compost, hu-
mus or composted manure—dug into
the soil will supply all the required
nutrients for the plants.

The hest approach to starting a
garden plot is to begin preparing the
bed in a:rtl.:lamn. If your gm-uht"ir;r is to be
located re alawn presently grows,
the sod should be removed and the
soil dug up with either a shovel or a
pitehfork. Even if the area is already
a garden, it's a good idea to remove

T
il 1

organic ;
start tender plants without fearof the
mantre burning their roots,

In the spring. wait until after the
last frost to begin planting your herbs,
For the beginning gardener, it is casi-
est Lo purchase seedlings at a garden
supply store, rather than to start the
plants from seed. Look for healthy
plant stock—strong plants have rich,
green foliage with no yellowing
leaves, And, as a general rule, it's bet-

i nts that have already
oy suceessiully transplanted into
pots, rather than to use plants that are
still in starter flats, No matter what
you choose, just make sure the plants
appenr full and strong, not wilted,

Before planting, test the seil for
proper dramage by spraying the bed
with water. If the water pouls and
does not appear to drain well, add
sand and compost, then turn the soil
aver, loosening the soil to a depth of
10 to 12 in. Rake out the garden bed,
removing any rocks or roots that
come to the surface,
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Position the pots in their planned
loeations in the garden. Space the
plants with the mature size of each
plant in mind. While you want to
achieve a full, lush appearance in your
garden, planting too
close will inhibit the
growth of each plant
and leave them com-
peting for moisture,
sunlight and nutri-
ents. When you are
satisfied with the
arrangement of your
herbs, place the
plantz into the gar-
den so that they are
at the same depth as
they were in their
pots. Water the gar-
den thoroughly.

With some herbs
it is useful to sink a
large pot into the
garden and plant the
herbs in the pot,
rather than directly
in the bed. Rose-
mary, for example, is
a tender perennial
that needs to come inside during the
harsh winter months, To reduce trans-
plant shoek, you ean merely dig up the
pot and bring it inside. Mint is another
herb that works well with this treat-
ment. Members of the mint family are
rather aggressive
plants and will
spread under-
ground, taking
over a garden if
not controlled.
By planting the
herb in a sunken
pot, the roots are
limited and will
not spread.

Once the plants
are well estab-
lished, you can
Judiciously begin
to use the leaves
for cooking. Pick-
ing a leal here
and there will
not damage even
a young plant—
just don't be too

: ive. When
the plants begin
to reach their
mature size, you
can harvest se-
leet  branches
for kitchen use,
leaving the rest

CORECAIVO

of the plant to continue growing.

At the end of the growing season,
annual plants can be pulled up hy
their roots and hung upside down to
dry for winter use. Perennial herbs
can be cut back, almost
to the ground, and
their leaves dried in
the same manner. You
will be surprised at
how early in the spring
the perennial herbs be-
gin to show signs of
life, providing the earli-
est garden delights of
the season.

To help get you
started in your selec-
tion of herbs, here are
brief deseriptions of
nine of the most com-
mon culinary plants.
Baslil—Basil is a ten-
der annual plant, best
known for its use in
tomato sauces, dress-
ings and pesto, but
with innumerable ap-
plications in cooking.
The plant grows to a
height of approximately 24 in. with a
dinmeter of about 18 in. To encourage
bushy growth, pinch off the flower
buds as they appear—forcing the
plant to continue leafing out.
Oregano—Oregano is a rather
hardy perennial plant with origins in
the castern Mediterranean countries.
The plant will grow to
more than 24 in. in
height, and, over sever-
al seasons, will spread ' (
to a diameter of 24 in,
or more, The roots can
be divided at the end
of the prowing season
to limit the size of the
plant, or to start an-
other plant elsewhere. g
Individual stems can !
be eut, or leaves and
flowers picked off, for
culinary use. This
herb is renowned for
its use as a seasoning
for pizza and Greek
and Mexican dishes.
Sage—Sage is a
beautiful lplatlt of soft-
Iy colored leaves, Giv-
en enough time and
space, this perennial
will grow to a diame-
ter of 36 in, Sage is of-
ten used as a season-
ing in eeg and cheese

Zoscmon o

dishes and in stuffings. Many herb
hooks state that sage plants will only
last five to seven vears, but in our ex-
perience a well-maintained plant can
last more than 12 years before it
starts to look unsightly.
Mint—The most well-known types of
mint are gpearmint and peppermint,
but thiz family includes over 20 vari-
eties. Mints are extremely hardy
perennials, and, as previously men-
tioned, they need to be controlled, lest
they take over a garden entirely.
Mints are used both as garnishes and
flavorings in drinks, soups, sauces,
salads and desserts. Choose a variety
that appeals to your taste.
Parsley—Parsley is technically a bi-
ennial plant—one that
lasts two years—how-
ever, for practical pur-
- poses it should be
L planted every year. It
is usually seen in ei-
ther curly leafed or
. flat-leafed varieties,
Yy both being suitable for
kitchen use. The plants
will grow to a height of
I'-'r about 12 in. and a di-
1' ameter of 12 to 16 in.
j Parsley plants tend to
. grow slowly at the be-
¥, ginning of the growing
segson, 50 they should
he weeded carefully
['p to remove competing
plants while they be-
come established,
Parsley is used as both
a garnish and a flavor-
ing for sauces, stews
and soups,
Rosemary—Rose-
mary is actually an
evergreen shrub that
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INTRODUCING *
FRAMEWORKS
BUILDING SYSTEM.

~HOME

IN AN UNCERTAIN

WORLD.

Your home should be more
than some appliances and carpet
and wallpaper. It should be a nest.
A cocoon. A womb. A place that
makes you feel safe—both as a
place to live and as an investment.
And the more your home provides
these feelings of comfort and
security, the better your life will be.

The challenge 15 how to build
this better home at a time when
we're faced with increased pressure
on tumber resources and with

rht" HTU\'\.'II]&_"_ concern over our

precious environment.

The answer? Innovation.

Our revolutionary soluton is
called the FrameWorks" building
system. It allows your architect,
building designer and builder to
think of your home as a combi-
nation of structural systems, rather
than as pieces of lumber.

The precise, engineered elements
of the FrameWorks" system allow us
to place strength and performance
exactly where they're needed. This

means we don’t have to put

material where it isn’t needed. The
result: not just stronger and health-
ier homes, but homes that make
better use of our resources.

You'll discover that a home built
with the FrameWorks' building

system just feels more like a home.



Floors are far, true and don't
squeak or creak. Walls don't crack

over windows and arches. Doors fit.

And your house maintains its
value, because each part of the sys-
tem has been designed to perform
for the life of your home.

With all of the challenges facing
today’s familiecs—small and large,
it’s nice to know that at least you
can create a feeling of stability and
security inside your home. To find
out more about the FrameWorks'
system, call 1-800-338-0515.

You'll discover that the FrameWorks"
system does a good job making your

home more stable, and it has a similar

effect on the earth.

£ FrameWorks

Tses Josil Mac/iion

J



A STRONGER HOME

DOESNT HAVETO WEAKEN
e ENVIRONMENT.

£ Silent Floor.

e

A perfect example of this is the
Silent Floar™ system. Nor only is
it strong and quiet, bur it’s also more

a conventional floor would take tuwo or three

£ paraliom.

ok Mc -

In our Parallam® parallel strand lumber,

we fake long sirips of weod and mrn them
inio fage beams and structural pieces of
lumsber that are far stronger and more
consistent tan the original log. This

urtigiee process lets us wse 80% of @ tree,

miaking it substantially more efficent than

cutting square lumber out of small, round logs,

£ Microllom.
i ol P o -

To ereate Microllam™ laminated

veneer lumber, we take thin sheets
of wood and lamimate them i our
patented process. This results in a very
fuph-strength butlding macenial that actually
yields 50% more structural value than soum lumber

£ TimberStrond.
ool M -
In our TimberStrand®
laminated strand lumber, wre can
tiker fast-prousng trees that were of
little structural value, such as aspen,

and trn them inte wiluable imber
that won't crack, split ar wary

efficient than traditional wood floors. Where

trees to bueld, the Silenr Floor® system wses only one

The FrameWorks® building system
15 unique not just in how the materials
work together, but also in how theyTe
made, Over the last thirty years, we've
developed technologies that allow us to
take the natural strengths of wood and
reconfigure them in ways that make
them more efficient. The FrameWorks*
system gives us the ability to put strength
where you need it, making the most of
every fiber. This “whole log™ technology
means that now we'e able to use much
more of every log than was possible in

.old-fashioned building materials.

So remember, the strength of the
FrameWorks* building system contributes
to your peace and quiet. The fact it uses
fewer trees should do the same for your
peace of mind.

For more information on how the
FrameWorks" system supports your dreams

and the environment, please call us at

1-800-338-0515.

) FrameWorks.

sial MlacMliflam, & Lomited Partnerdap. Hasise, Jdabio
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can, in some varieties, grow to 60 in. [t
is rare to see a plant of such size in a
home herb garden, but it can become
quite beautiful, taking on a twisted,

appearance. Rosemary is used
as a seasoning in both meat and veg-
etable dishes—but it is quite pungent,
s0 use it in small quantities. This plant
is congidered a tender perennial, so in
cold areas it should be brought inside
in a pot until early spring.

SUGGESTED GARDEN LAYOUT

{ ; CwrEs

4

Chives—Chives are memhers of
the same family as onion plants, and
have many similar characteristics.
Their gentle onion flaver is most
valuable in soups, sauces and salads,
The plants are extremely attractive,
with long, thin stemlike leaves
that support round lavender
flower heads, Chive plants
are hardy perennials that also
do extremely well when grown in
pots indoors. The plants grow in
clumps and are well suited to use as
barder plantings, They grow to
height of about 18 in. Every three or
four years, divide the root elumps to
promote healthy prowth.
Thyme—Thyme is a perennial plant
that stays elose to the ground. The
ﬁlunts reach a height of only 2 to 8 in.
ut tend to spread latevally and cover
any adjacent bare ground. The prowth
can easily be limited, however, by cut-
ting back the runners. The leaves of
the thyme plant are extremely tiny,
but are highly aromatic. Thyme is
used in soups and sauces, and is excel-
lent when featured in fish dishes.
Dill—Dill is an annual plant that can
reach a height of 3 to 4 ft. If you let
dill grow to the point where it goes to

Sz
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seed, do not be
surprised if you
find new dill plants
Epringing up on
their own the follow-
ing spring. Dill plants
grow quickly during
the season and tend
not to last very long, so
successive plantings, every two or
three weeks, throughout the spring
and summer will yield a continuous
supply. Dill is best known for its use
in making pickled cucumbers, but it
can be used in many sauces, goups
and salads. ™
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Houw to cut and lay a traditional stone walkway.

BY NEAL BARRETT

hen landscape design-
ers are faced with the
task of creating an in-
teresting environment,
some of the most pow-
erful tools they can use are the varied
paving materials available today. The
choice of material for a walkway, for
instance, can dramatically alter the
feeling of an outdoor area—whether it
is a short passage from a driveway to
the front door, or a meandering foot-
path through a large country garden.
The options available are limited
only by one's imagination. The most
commonly seen materials are poured
or precast concrete, and while these
walks are quite serviceable, they're
also rather uninteresting. Other choic-
es are more eyecatching. A brick or
cut-slate walk, for example, suggests
a formal elegance and makes refer-
ence to Colonial American design. A
walk fashioned of wooden decking or
blocks or rounds cut from a log has
a casual feeling, and may be most
appropriate for a retreat or summer
home. A walk of randomly shaped
flagstones falls somewhere between
the previous alternatives in the feel-
ing it conveys. The variety of sizes
and shapes of the stones creates an in-
teresting texture, while maintaining a
feeling of solidity and permanence,
Flagstone is an excellent option in
many situations, and is the material
we chose to construct our garden walk.

A stone walk can be installed three
different ways. The first method in-
volves setting the stones directly on

the soil and letting grass or a ground
cover grow around each stone—a se-
ries of stepping stones. Another system
is to set the stones in conerete. The
third procedure, and the one which we
used, is to set the flagstones on a base
of erushed stone, and to fill the joints
with the same crushed stone. This
method yields a permanent and stable
walk that still has a rustie feel and fits
well in a garden location.

Flagstone is generally available as
either slate or sandstone. In our area,
most of the irregularly shaped stones
are sandstone, while slate is sold in
square-edged ar sizes.

When flagstone is taken from the
quarry, it is split from the bedrock,
rather than cut. This technique re-
sults in stones of varyingl thicknesses.
Our stone varied from 1% in. to 2 in.
thick. This irregularity presents a
special challenge to the installer, but
one that is easily accommodated by
our installation technique.

Flagstone is generally sold by the
square foot. And, there can be some
waste, particularly if you want a look
that’s primarily large stones. To be
gure that you have enough material to
complete your project, measure the
area to be paved and add about 156% to
allow for breakage and fitting.

To form the base for your walk, vou
will need a quantity of crushed stone,
This material is sold under several
names, but is most widely known to
stone suppliers as dolomite dust or
“1-Bs." This is a combination of very
small stone chips and dust. It forms a

stable base and provides good drain-
age. In addition, when used as a filler
between the stones, it eompacts well
to lock the stones in place and pro-
vides a poor medium for weed growth.

In areas of the country where se-
vere winters are a factor, a base of 4
in. of erushed stone is recommended.
To determine how much stone to buy,
take the square footage of your path
and divide by three to give the amount
of crushed stone in cubie feet. Divide
that figure by 27—there are 27 cubic
feet per cubic yard—to give the amount
in cubic yards. Most stone suppliers
sell either by the cubie yard or by the
ton. For crushed stone, you can figure
1% tons per cubie yard. Again, add an
additional 10% to 15% for filling joints
and building up thinner stones.

Most homeowners will already have
many of the tools required for this
type of installation. A good shovel,
pickax, steel rake, wheelbarrow and
level are all necessary. In addition, a
mason's brick chisel and hammer, lay-
out string and hand tamper are also
required. You will need some stakes
for layout of the walk and a short
length of 2 x 4 to act az a screed for
the crushed stone.

Sinee this type of walk is intended
to have a rustic feel, we did not install
any type of edging at the borders. It
seemed much more appropriate to
have the stones abut the grass and
garden directly, providing a natural
transition between the two.

Lead photo: John Gretisch
Step-by-step photos: Meal Barnett

1 Stretch a mason’s string tightly between
the layout stakes. The line should fall just
above the outside edge of the walk.

2 Using a pick and shovel, remove all the
sod, stones and other obstructions to a
depth of about 4 In. Rake the bottom flat.

3 Tamp the soll in the work area and then
cover the excavation with landscape fabric.
The fabric inhibits weed growth.



& Spread crushed stone over the fabric to
a depth of about 4 in. Make sure all the
cormers are fllied, then rake the surface flat.

7 Begin laying stone In a cormer. Flrst
spread a thin layer of crushed stone onto
the bed. Then lower a flagstone Into place.

Begin your walk by staking out the
perimeter. Drive 2 = 2 stakes at the
outside of each corner for a rectangu-
lar walk, and every 1 to 4 ft. along the
edge of a curved side, depending on
the severity of the curve. Tie a nylon
mason's string between the stakes,
stretching the string tightly, to out-
line the walk (Photo 1). Study the size
and shape of the outline. It is a simple
matter to make changes at this point,
and much more involved once the in-
stallation has begun.

Before beginning to excavate the
site, examine the flagstones you have
purchased. Measure the thicknesses
of the stones to determine the re-
quired depth of your excavation. The
simplest method is to find the thickest
stone that you plan to use and add 4
in. to that dimension. When setting
the thinner stones, you simply place
additional fill underneath to yield an
even top surface,

Excavation

Start digging at the perimeter of the
wialk. Use a sharp shovel to dig down
just inside the line ereated by the ma-
zon’'s string. The sides of the hole
should be as vertical as pfr.-\h!ihfl' to

5 Use a 2 = 4 screed to even out the
crushed stone. A uniform base at this point
provides a useful reference for later work.

8 Level each ensulng stone In place. Be-
cause the surfaces are rough, the level Is
bound to rock. Shoot for approdmate level,

provide a stable base for the walk
along its edges.

Onee the entire outline of the walk
has been excavated to the required
depth, you can dig out the body of the
walk, You will need a pickax to re-
move any sod, stones and roots that
you encounter (Photo 2). It is impor-
tant that the base for the walk be firm
and free of obstructions. Stones and
roots must be removed, even if they
require additional digging. To check
the depth of your hole, use a 2 x 4 to
gpan the width of the walk and meas-
ure to the board's bottom edge from
the bottom of the hole.

Check the bottom of your excava-
tion when the digging is complete,
The base should be reasonably flat
and well packed. Use a hand tamper
to compact the soil. This will prevent
uneven settling of the stones after
installation. Next, cover the bottom
with landseape cloth (Photo 3). This
material will discourage any weed or
plant growth under the walk.

Spread a base of crushed stone
approximately 4 in. deep over the
landscape cloth, Use the back edge of
a steel rake to distribute the stone
around the hole (Photo 4), Then use
a piece of 2 x 4 that is about 4 in,

& Once the bed Is basically fMat, use a
hand tamper to compact the crushed
stone. Compact the area uniformily.

Justmenis. The stones are heavy and the
less you move them the better,

ghorter than the width of the walk to
even the surface of the stone (Photo
6). This 2 = 4 screed eliminates any
high and low spots in the stone base,
providing a smooth, flat surface. Use
the hand tamper to compact the stone
base (Photo 6). To further promote
settling of the base, thoroughly soak
the stone with water,

Laying the stone
At this point, you are ready to begin
laying the flagstone. You will notice
that not only do the stones vary in
thickness from one to another, but
also within an individual stone. This
variation must be accommodated by
adjusting the base layer—either build-
ing it up or carving it away—to pro-
vide a stable foundation for each stone.

Begin laying the first stone at one
corner of the walk. Spread some loose
crushed stone over the base, then po-
sition the first stone over it. Wiggle
the stone into position, then check
that it is at the proper height—that is,
even with the surrounding sod or gar-
den. Add or subtract ecrushed stone to
adjust the level of the flagstone and to
provide a base that keeps the flag-
stone from rocking (Photo 7).

Select the next stone for a reason-

More Home Improvement Guide on page 112)
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New device turns any
electrical outlet into

a phone jack

Engineering breakthrough gives you unlimited

phone extensions without wires or
expensive installation fees

By Charles Amton

ou don't have to have a teenager to

anpmn.ulu having extra phone jacks,

Almost everyone wishes they had more
phone jacks around the house,

When | decided to put an office in my
home, | called the phone company to find
out how much it would cost to add extra
phone jacks. Would you believe it was $1587

Mo more excuses.

able to move vour p]'mrw o rooMms OF ancsas
that have never had jacks before,

Clear reception at any distance. The
Wireless Phone Jack uses your home's exist-
ing electrical winng to transmit signals. This
gives you sound quality that far exceeds cord-
less phones. It even exceeds the quality of pre-
vious devices. In fact, the Wireless Phone Jack
has ten times the pow-

Today, there are a
thousand reasons to
gt an extra phone jack
and a thowsand excus-
es not o get one. Now
an engineering break-
through allows you o
add a jack anywhere
vou have an electrical
outlet. Without the

right for you?

hassle. Without the ex- ® Bad location. Yiu hawv jacks, It
ok wetiere ol eed e most, Iike
in the kitcher, garage, honie office or
outsude on the deck

appliance. Mow vou B Renting. You wanl to add exten-

saours, draah yona dore’t tearel b poy each

pense. And wlll'mut
thie miiles of wines.

Like plugging in an

can add extensions

with a remarkable new b o anone,

device called the Wire- H Other phone devices. You
i amseeringg suschine, modem or fix
midchine you want to mote fo @
mive compenient r-"-l'l-l'l'-

less Phone Jack. It
allows you ta convert
your phone signal into
an FM signal and then
broadcast it over your
home's existing elec-
trical wiring.

consists of 4
framsmitier

Just plug the trans-
mitter inte a phone
jack and an electrical
outlet. You can then
insert a receiver into
any oultlet m:.'wl'u-m n
your house, You'll be

receiver [lefth
Unae trans-
mitter will
LIF“I'JII.‘ <
unkimited num:
bver o peoeiviers

Is the Wirsless Phone Jack

The Wireless Phone Jack works with
any single-line phone device. Almost
anvone could use it, especially if...
B Few jacks. You wanf maore phe
externangis willont e hassfe and ex-
pense of calling the phone company.

Tha Wiraless Phone Jack System

{right) and a o

er of its predecessor,

Your range extends
as far as you have elec-
trical outlets: five feet
or five hundred fieet. If
yvou have an outlet,
you can fum it into a
|:||1m'1|: |.i|:|i -1 matier
how far awav it is. The
Wireless Phone Jack's
advanced companding
noise reduction fea-
tures guarantee yvou
crystal-clear reception
throughout even the
largest home,

Privacy guarantes.
You can use The Wirne-
leess Phone Jack in any
electrical outlet in or
around yvour home,
even if it's on a difier-
ent circuit than the
transmitter, Each Wire-
@ ' less Phone Jack vses
one of 65000 different
security codes. You can
be assured that only
your receiver will be
able to pick up trans-
VOur

missions from

transmitber,

Unlimited axtensions—no monthly
charge. Most phone lines can only handle
up Lo five extensions with regular phaome jacks,
Not with the Wireless Phone Jack. All vou
need s one transmitter, and vou can add as
many receivers as you want. Six, ten, there's
no limit, And with the Winedless Phone Jack,
you'll never get a monthly charge for the ex-
ira receivers,
Works with any
phone device.
This breakthrough
technology will
fulfill all of your
single-line phone
needs. [t has a spe-
clal digital interface
for use with your
fax machine or mo-
dem. You can even
e it with vour an-
swering machine
just by plugging
it into the Wireless
Phone Jack receiver.
Special factory-
direct offer. To
introduce this new
technology, we are
offering a special
factory-dinect pack-
age. For a limited
time, the transmit-
ter s only $49. One
transmitter works
an unlimited num-
ber of receivers
priced at 949 for the
first one and 539 for
each additional re-
ceiver. Mus, with
any Wireless Phone Jack purchase, we'll throw
in a phone card with 30 minutes of long dis-
tance (a $30 value] for only $9.95!

Try It risk-free. The Wircless Phone Jack
is backed by Comtrad's exclusive W-day risk-
froee homee trial. If you'ne not completely satis-
fied, return it for a full “No Questions Asked”
refund. It is also backed by a one-year manu-
facturer's limited warranty. Most orders ane
processed within 72 hours and shipped UIs,

Wireless Phone Jack transmitior . 549 54 SAH

Wireleas Phone Jack receiver ... . 549 54 SEH
save $10 on each addftional receiver—539

so-minute long distance phone card.__ 530
59,95 with Wireless Phone Jeck purchase

The Wireless Pleoe fisck leds
yiri wdd @ plone, renandenn,
fiex machie or austoering
g alimost anyinher

Plense mention promotionsd code 017-PO1109
For fastes! service, call toll-free 24 hours day

800-992-2966

To order by mail. sl chevk o mamey osber o the isal
amaant including S iV A rsidenin add 4 5% sales tas Oy
L-h...-m- o your credil card by encliming your soopunl mem
et amvd ewperakiom date

2620 Waterford Lake Dvive, Suite 108
Midlothlan, Virginia 23113



10 To cut a stone, position It on a flat
plece of ground and score the cutline with
A mason’s chisel. Score the bottom, too.

-iﬂ il

13 When you're finished laying the fag-
stone, ipréad crushed stone over the sur-
face and into the cracks with a broom.

ably close fit along one side of the first
stone. Since flagstones are irregular
in shape, you will have to sort through
vour stones to find appropriate
shapes. Keep in mind, however, that
this material is not meant to fit to-
gether too tightly. Variation in joint
size is natural and even desirable in
this type of installation. Aim for joints
of % in. to 1 in, in width,

Again, adjust the thickness of the
base for the stone, providing an even
transition between stones. You can
use a 2-ft. level o check the surface
of adjacent stones, but the uneven
surface of the stones makes this an
imprecise job (Photo 8). It is best to
relv on a combination of factors in
positioning each stone: the reading
from your level, the height of both
the adjacent stone edges and the sur-
rounding lawn or garden and, most
important, your eyve, Use a rubber
mallet to make minor adjustments in
the position of a stone (Photo 9). You
may be surprised at how quickly you
develop a sense of what is a proper
placement of a stone, A slight pitch is
desirable to promote drainage, but
should not exeeod Y in, in 4 ft, This
piteh can be ereated in one direction,
or by crowning the walk in the center,

11 Once scored, place the stone over a
2 = 4 block, with the waste area unsup-
ported. Then strike it with a hammer.

14 To keep the large stones from shifting,
use a wide-blade mason’s chisel to pack
the joints as tightly as possible.

Cutting the stone

Given a limited number of Magstones
to work with, it is inevitable that you
will run into situations where you
need a stone of a pur’ticutar size or
shape that you don't have. When this
oceurs, it is a simple matter to cut a
stone to shape. Begin by tracing the
desired contour onto the stone. It is
sometimes helpful to place the stone
into approximate position to better
envision the shape, Mark both the top
and bottom of the stone,

With the stone resting firmly on
the ground, use a mason's brick chisel
and small sledgehammer to score the
stone along the line. Turn the stone
over to score the bottom side as well
(Photo 10), Next, rest the stone on a 2
« 4 hlock, with the scored line directly
over the edge of the block and the
waste portion hanging freely. Use the
hammer to tap the waste portion of
the stone to hreak it along the line
(Photo 11). Cutting these stones is
generally not too difficult, but there
are times when the grain of a stone or
i pre-existing erack will vield an un-
predictable result. It's penerally pos-
sible to make use of these stones
somewhere in the walk, so try to keep
your frustration in check. It is also

12 Lay all the large stones In place first,
then fll In the gaps with smaller stones.
Gaps should be | In. wide or less.

15 Finish up by giving the walk a thor-
ough rinsing. This will remove the stone
dust and further compact the joints.

important to keep track of the waste
pieces when cutting stones. These
small pieces are used to fill shapes
that cannot be accommodated with
large stones. Used either singly or in
combination, these small stones add
interesting texture and contrast to the
mass of the larger stones (Photo 12),

It is important to note that the
large flagstones can be very heavy.
Plan to have a helper available to as-
sist in moving these pieces to mini-
mize the risk of serious hack injury.

When the flagstones have been
placed, all that remains is to fill the
joints between the stones. Place one
or two shovelfuls of crushed stone on
the walk. Then use a broom to sweep
the material into the joints (Photo 13).
It is important that the joints are
packed full of the crushed stone to
keep the Magstones from shifting. Use
a brick chizel to tamp down the stone
in the joints, encouraging the material
to settle (Photo 14). Apply more
crushed stone as required to fill the
joints, then spray thoroughly with wa-
ter to encourage further settling
{Photo 15),

Finally, sweep the walk one more
time to clean up the joints and remove
any excess crushed stone, ™
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Put Yoursel
In Charge

Of Your Money-making

Business
Free opportunity kits

tell you how to eam good money in

these expanding fields
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profitable business! You can turn those dreams into cold,
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skills in different career fields where the demand is growing and
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You learn highly profitable skills ar home, ar your own pace
from Foley-Belsaw, world leaders in training since 1926.

There'’s no |"'|._‘|!11.'I rime, N easker way, [0 SIar your own
money-making full or part—time business. And there's no
obligation or cost involved in learming the easy steps you can
take to make your new career a reality!

Locksmithing. As millions of Americans demand

greater protection, this becomes a high demand field. We
provide the training to make you a professional locksmith who
commands $25 per hour.

Small Engine Service & Repair. There are more than

65 million small engines in use today (a number growing
at a rate of 1,000,000 each month). You can make $45 in just
1/2 hour for a simple tune-up, and even more for many of the
simple repairs you'll learn on everything from snow blowers to
bass hoats.

Professional Saw & Tool Sharpening. Imagine a

business where 90 cents out of every dollar you take in is
cash profit! You'll earn $18 to $25 per hour running machines
thar do the work for you.

4 VCR Cleaning, Maintenance & Repair. The VCR
has become a basic part of nearly every American house-
hold. You can make up to $50 per hour in this fast growing field.

Computer Repair, Maintenance & Upgrade.

There's no doubt about it, the compurterization of America
is taking place! Get a jump on a high paying occupation or
business of your own in a field with an unlimired future.

TV & Satellite Dish Repair. You see them popping up

in yards all over town. The demand is growing for the var-
iety in entertainment only a satellite dish can provide. Get the
skills you'll need 1o profic in this growing field.

Professional Gunsmithing. Skilled gunsmiths — when

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

Professional Woodworking. Build over 33,000 worth
of valuable furniture while you learn! You'll start the
Foley-Belsaw course with the simplest of projects then move on
to creating heirloom=quality furniture! You'll save thousands on

your own home repairs alone.

“You can earn up to $50.00 an hou
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“I chose Locksmithing, but that's just one of
many fast-growing fields in need of skilled
professionals. And with Foley-Belsaw, you train at
home in your spare time while earming money
from the start.”

Bill Smith

Upholstery. As furniture prices rise and quality notice-
ably decreases, it makes good sense to pursue a career in
upholstery. You'll learn to make big profits in both commercial
and consumer markets.
1 Computer Programming. It's a fact: Computers are
more widespread than ever before. And programmers
with the right skills command top dollar for their work.
Learn the languages most in demand — Q Basic, C, C+ and
C++ — and watch your income soar.
1 Vinyl Repair. A fascinating business thar will lead
you to a profitable career repairing vinyl and similar
materials. P
Mail this coupon or call today
Toll Free 1-800-487-2100!
Your free opportunity kit will be rushed to you!

I coupon & mssing. wiile o Foley-Balssw Company. 6301 Equitable Road. Wansas Cay, MO 64120

Institute, 6301 Equitable Road, Kansas City, MO 64120

|
| YES! Send Me The Following Free Opportunity Kit.
| 39 Locksmithing, Dept. 12643
| d Small Engine Repair, Dept. 52531
- Saw & Tool Sharpening, Dept. 21479
|3 VCR Repair, Depr. 62312
| O Computer Repair, Dept. 64210
| 9 TV/Satellite Dish Repair, Depr. 31097
| U Gunsmithing, Dept. 92116
|
|
|
1
|
|
l

Don't wait.

|
|
|
|
|
|
|
Call now! |
|
|
|
|
l
1
|

d Woodworking, Dept. 43420
J Upholstery, Dept. 81087

1 Computer Programming, Dept. 35051 \
O Vinyl Repair, Dept. 71028
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Making A Splash

What's happening in the aboveground pool market.

BY MERLE HENKENIUS

f you're like most homeowners, you've given at least

a passing thought to having your own backyard

swimming pool. Swimming pools ean be both fun

and healthful, for all ages. Even so, you've probably

let the thought go by—put off by the images of
extravagant expense and tricky, time-consuming mainte-
nance. Still, many of us would eonsider installing a back-
yard pool if it could be made affordable and easy to maintain.
As it happens, both are possible, within obvious limits.

What are the options?

The first option is an in-ground pool, usually made of con-
crete and tiled at the water line. Given a choice, most
would-be pool owners would rather have an in-ground
pool. They appear—and are—more substantial, but they
are also more expensive. A base price of about $20,000 is
common for a medium-size pool. %hese prices sort of slam
the door on many families.

At the opposite end of the spectrum are the small,
aboveground models sold by discount stores. These shal-
low, steel-walled pools (usually round and measuring about
3 x 15 ft.) can be purchased for less than $200. Naturally,
at these prices, quality is an issue. In fact, we found few in
the industry willing to speak favorably of these “weak sis-

ters.” But we may have polled the wrong age group. Thou-
gands of soaking-wet first-graders might beg to differ.
Still, these are, at best, starter pools, meant mostly for
splashing and wading. The broad middle ground of the
pool market is claimed by larger, more elaborate above-
ground pools. While still viewed askance from some eir-
cles, these pools can offer the best of two worlds. They can
be large enough to accommodate real swimming, while re-
maining quite affordable, especially when installed by the
homeowner, It is possible to buy an oval or rectangular
steel-walled pool, in the 156 x 30-ft. range, for about $2000—
pump, ladder and filter included. If you'd rather have a pro-
fessional do the installation, add $500 to $1000 to the deal.

Most medium-size, aboveground pools center in the
$1200 to $2500 range, though some pool packages, with
installation and specialty equipment, can reach $8000 to
$14,000. On the other hand, if a quality smaller pool will
work for you, the material costs can dip as low as $600 to
$800. Keep in mind, however, that the lower figures are for
the pool and basic equipment costs. City codes and insur-
ance companies may well require fencing, and possibly
some additional safety equipment. You may also wish to
upgrade the water-treatment system to one that requires
less maintenance. And because aboveground pools can
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appear a bit stark, many homeowners build decks around
them, which naturally adds to the total cost.

The aboveground adva e

In addition to modest initial costs, aboveground pools may
offer some less obvious long-term savings. Because they
are considered portable, or at least removable, they do not
usually raise property taxes, In contrast, an in-ground pool
is considered a permanent capital improvement, and its
contribution to the value of the property will be taxed
accordingly. Site limitations may also come to bear. Nar-
row side yards, mature landseaping, rocky soils and eli-
mates that leave the ground frozen for much of the yvear
all favor aboveground pools. And finally, because above-
grounds are portable, they ean be removed when vou
move, or when the kids are grown and leave home,

AV il : S
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K-Or's portable pool Is easy to assemble and has adjustable sides.
in its shaliow form, it's only 24 in. deep, which Is safer for young
children. When the sides are ralsed, it measures 45 in. deep.

This Doughboy pool showcases the traditional design with sup-
port posts and metal sides. These pools come in a wide range of
styles and sizes from small, round pools to oblong designs like this.

On the downside, aboveground pools are not diving
pools. While some are available with one deep end, above-
grounds are primarily swimming and wading pools. More-
over, every pool can be dangerous, no matter how diligent
you are, For that reason, it's a good idea to raise the liability
limit on your homeowner’s insurance. While the premium
increase is usually modest, it i an inerease, And no matter
which cleaning system vou choose, you'll need to budget some
money for upkeep. This should include the electricity needed
to run the filtering-system pump 8 to 12 hours a day, plus
chemical costs ranging between $20 and $50 per month.

Three sample pools

There are a great many pool manufacturers in business
these days, and most offer quality products. Here are
three that represent the wide variety of pools that are

Inftatable Zodiac pools reguire no
Support structure. Just roll out the
pool on your lawn, inflate the sides
and il it with water. The sides are
wide enough. and firm enough. to
function as a seating deck.



available. The abovegrounds made by
Hoffinger Industries (109549 Jorsey
Blvd., Rancho Cucamonga, CA 91730,
and marketed under the Doughboy
label, are fairly typical. These steel-
walled pools come in a variety of sizes,
including round models ranging from
12 to 28 ft. and ovals as large as 21 x
41 ft. Water depths are in the 3%-ft.
range, but the heavier liners are flexi-
ble enough to accommodate some cen-
ter excavation. One end of the
pool can be as deep as T fi.

Round pools are the sim-

lest to design and build

ecause the water pushes
against the sidewalls in all
directions equally. All that is
needed is a secure band of |-
stee] and modest vertical sup-
ports. Oval pools require a bit
maore strength in the elongat-
ed sections of the walls, but
the ends are nearly identical
to round pools.

While steel-walled pools
can be taken down and set up
elsewhere, it's not something
you'd want to do very often. the

These pools are portable in only the
most limited sense—only when com-
pared to in-ground pools. With this
fact firmly in mind, several manufae-
turers have designed pools that are
truly portable and that take only an
hour to set up,

One version is made by Zodiac
Pools (401 E. Thomas St., Wilkes-
Barre, PA 18705; 800-T67-T634).
These are a little like the tiny, inflat-

2 . height of an aboveground pool can be wvisually unappeal-
Moreover, El'ﬂ-l‘-‘h lﬂﬂl-ﬂ”l}tlﬂﬂ ing. But good site selection and beautiful landscaping, as
would require a new liner. shown here, can completely hide the sides,

ahle wading pools we've all seen. The
difference, of course, is that they're
larger and stronger. They gain their
strength from a fiber mesh that is
heat-bonded between lavers of tough,
rubberized plastic. Projected problem-
free use is about 10 vears, and each
pool comes with a patch kit that works
underwater, which extends its life.

Pool shapes include rounds, ovals
and rectangles. Round pools range in
size from 24 to 16 ft., and ree-
tangular pools can be as large
as 37 % 24 ft. Prices go from
#800 to $6500, and include
sand-type filters and pump.

One of the Zodiac advan-
tages is that the inflated sides
muke a built-in deck. The con-
cept is appealingly simple. To
inflate one of these pools, you
can use a foot pump (includ-
ed), or a shop vae with the
motor reversed. The inner
pool sides have dise-like plugs
that are closed when you -
pump in the air. When the -
sides are inflated, you add -
about 18 in. of water to the «
pool and remove the discs. £
Water from the pool then =

= What's the difference between
the John Deere and the Yard-Man ?

| e—

JOHN B EHE

L BTN

john Deere Model #85TX58

Yard-Man Model #N5N604F



rushes into the inflated walls and

compresses the air, ereating a sturdy

deck. Then fill the pool, connect the
pump and filter and you're set.
Taking the concept of portability

one step further, K-D Products (1015

Calle Amanecer, San Clemente, CA

92673; 800-T77-3553) has come up

with a design that focuses on child

safety. The unique aspect of this pool
ig that it converts easily from a shal-
low, 24-in.-deep pool for
small children, to a deeper,
45-in.-deep pool for older
children and adults, As your

kids grow, vou simply add B

another vertical section to &

the framework and lift up
the pool liner to full height.

The skimmer/filter works at

both levels. And come win-

ter, the entire pool can be
¢ folded and stored.

A K-D Konvertible pool
can be assembled by twao
people in about an hour, and
entirely without tools. It con-
sists of an anodized, alu-
- minum-tubing frame and a
= heavy-vinyl liner, sleeved to

n i, EOCH BRTLTE

F

pool can rest on any kind of surface,
These round pools are available in 12-,
16- and 20-ft. sizes, with suggested re-
tail prices between £1200 and 32900,

Support equipment

Every pool must have a pump and
filter system. The pump piping is
attached to a skimmer box, usually
located in the side of the pool and par-
tially submerged. The box is equipped

Another way to hide the pool sides Is with an elaborate deck.
This one provides easy access to the pool from all sides and still

: accept the framework. The ylelds plenty of space for entertaining.

with a vacuum fitting and a basket.
Floating debris, such as leaves and
twigs, are caught in the basket, while
gmaller impurities, such as dirt and
oils, are drawn through the skimmer
and pump, into the filter.

Three types of filter media are com-
monly used. One of the most popular is
the sand filter. In these, water is drawn
across layers of sand, which trap im-
purities, Next are cartridge filters that
contain a fibrous fabric that
screens impurities. And fi-
nally, some filters contain a
white, powdery substanece

known as diatomaceous earth.

Maintenance

If you suspect that water-
quality maintenance is a per-
petual nuisance, you're at
least partly right. If you start
with water that may be high
in dissolved minerals and
metals, or that is too acidic or
basie, and then add airborne
and swimmer-borne bacte-
ria, suntan lotion, body oils
and virtually any substance
that could fall from the sky,
you have 4 mix that can grow

= About 400 bucks"...

headlights

more horsepower

fully enclosed engine

hubcaps

high back cushion seat

hydrostatic transmission

mulching kit included

bigger tires

...and these extra features,
you won't find on the Deere.

YarRD-MaN

It costs less, but it has so much more.

Made in America by an American-Owned Company
Calln -B00-YARD-MAN

B R L L ]



algae, damage equipment and make
swimmers sick. Though there are a
broad range of chemical treatments
available, chlorine compounds are the
most common.

While you don't have to be a
chemist to treat vour pool water,
some people would rather not bother.
These homeowners turn the job over
to professionals, who test and treat on
a weekly basis. This adds to the cost

of operation, of course, and may not
be right for you.

Another approach is to have the
dealer test the first water in the
pool—or of the season—treat it for
minerals, metals and pH balance, and
then set up a purification regimen for
you to follow. And finally, you can
choose a line of chemicals from any
dealer, buy the testing kit that goes
with it, do some reading and handle
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Traditional water treatment requires

lots of chiorine. But newer alterna-
tives like this chlorine generator, which
converts commen sodium chloride Into
chiorine, are gaining ground.

the job yourself. The National Spa &
Pool Institute (2111 Eisenhower Ave.,
Alexandria, VA 22314) also offers
easy-to-follow information on pool
care and chemical safety.

PH balance

The key to effective chemical use is
the relative pH balance of the water.
On the pH scale, which ranges be-
tween 0 and 14, the ideal balance is 7.4

| to 7.6. If the balance is tipped too far

toward the alkaline side, the bacteria-
killing capacity of the chlorine is re-
duced, water may appear cloudy and
scale will begin to form on pool walls
and filtration equipment. If the water
ig too acidie, equipment will begin to
corrode, chlorine residual (chlorine
left after the initial killing shock) will
drop and the water will irritate eyes
and skin. Manufacturers package
produets formulated to raise pH (soda
ash, sodium carbonate) or lower pH
(muriatic acid, sodium bisulfate), but
the trick is in knowing when to use
one or the other,

How can you know what the pH
balance of your water is at any given
time? The usual choice is a chemieal

Another form of water treatment Is by lon-
lzation. This unit Introduces a low concen-
tration of lons into pool water that neutral-
Izes any disease-causing microorganisms.

POWPLIL AR MECHARMIFET & ABDH 1908
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Ozone treatment can clean water, revert to
oxygen, and In the process reduce the
amourt of chiorine needed by nearly 90%.

reagent test. In this case, you'd take a
sample of water in a test tube, add a
few drops of reagent, shake it up and
compare the color change to a gradu-
ated color chart. Chlorine content can
be tested in a similar manner.

While this method is still the most
popular, electronic probes are now on
the market that do all the work for
you, without the mess. One such prod-
uet is the Electro-Tester, which retails
for about $40, and is made by World
Industries International (17955 Ar-
enth Ave., City of Industry, CA B1748;
800-535-PO0OL). You do, however,
have some alternatives to chlorine
treatment. Here are three.

Alternate treatments
(Ozone has long been used in purifying
drinking water, so it stands to reason
that it might work in swimming pools
as well. Because ozone has little resid-
ual—it reverts to oxyren—some chlo-
rine iz still needed, but the reduction
in chlorine is said to approach 90%,
which is quite a savings. Ozone does
require a balanced pH, however, The
equipment, a small, electrified car-
tridge spliced into the piping, is easily
installed on new pools and just as
easily retrofitted to existing pools, and
prices start at about $350. The version
we show here is made by Prozone In-
ternational (1019-A Old Monrovia
Rd., No. 233, Huntsville, AL 35806).

Another reduced-chemical ap-
proach uses electrolytic ion exchanges
to strip microorganisms of their sus-
taining atomic structures. Keep in
mind that ionization, like the ozone
treatment method, does require man-
agement of the water's pH balance,
plus enough chlorine to sustain a 0.4-
parts-per-million residual. Eleetrolytic
ionizers for pools start at about $900.
The model we show here is made by
Carefree Clearwater (2307-A Browns
Bridge Rd., Suite 148, Gainesville, GA
30501; B0D0-364-5710).

A final category of purification

equipment is able to convert common
table salt (sodium chloride) into chlo-
rine and do g0 in a way that allows the
chlorine to revert back to salt when its
work is done, Chlorine production is a
simple process—usually consisting of
passing electricity through an inline
chamber containing sodium and wa-
ter. The electrical charge causes the
chemical components to separate and
realign. One of the resulting byprod-
ucts is chlorine, which is the basis of
most pool chemistry products, Unlike
regular chlorine additives, however,

this treatment is said to be strong
enough to eliminate the need for
heavy, chlorine shock treatments, And
because the spent chlorine reverts to
galt, and does not linger as chloramine
leftovers ready to assault eyes, skin
and hair, this process should be wel-
comed by many. A chlorine generator
for a backyard pool should start at
about $350. The example we show
here is called the AutoPilot, and it's
made by Olectranator Systems (57556
Powerline Rd., Fort Lauderdale, FL
33309; BD0-H22-6246),

The Power of Nature.

Fast Orange™ Hand Cleaner relies on natural citrus oils
for its dleaning power. Quickly removing grease, oil, and
grime, while leaving hands fresh smelling.

®m Petroleum solvent-free
m Biodegradable, non-loxic

m Available in pumice, smooth, lotion & cream formulas

FAST ORANGE...
the natural choice
for working hands.
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BLOWN AWAY (Continuad from page 6.4)

its primary edge in this vear's compe-
tition and a major reason the team
won the Cup in '92, This point is
driven home when you learn that the
200-strong America® syndicate is com-
posed of a erew of only about 40 sailors
but a technology team of more than 50
scientists/designers/engineers.

The technology team uses a wide
range of hardware and software tools,
most of which it created itself, These
include a sailing dynamometer that
measures sail shape and rig effective-
ness, 4 video monitoring system that
measures mast twist and keel flexing,
a sail-shape digitizing system and a

boat-performance software system
that's linked to Differential GP§:

An interesting point about the
America’ technology team is that for
the '82 Cup it had an operational life
of only 20 months, and much of its
work was completed too late to use,
All of this research will be fully uti-
lized in this year's effort.

One project that bore fruit late in
the '92 effort was a high-tech sail ma-
terial ecalled Cuben Fiber, which is
50% lighter than the llghteat Kevlar
sails. Equally important, the material
doesn't stretch. This high-tech saileloth
is a polymer composite made with

Our Steel Fromed Homes offer Lusting Volue with:

& 9" (R-30) Insulotion for BIG Enargy Savings

& Unmatched Protection from High Wind, Fire,
Termites, Heovy Snows ond Earthquakes

& Americor-Made Steel (over 66% Recyded)

& 100 Stondord Models or Custom Designs

& Stroight Wolls, Framéng that won't Worp, Rot
of (reep, Floors that won't Creak or Groan

& Open, Clearspan Interiors ond much more

DISTRIBUTORS WANTED

& Join the 19-Yeor Industry Leader

# Homes in 50 Stotes, 29 (ountries

# Simple, Bolt-Together Construction

# Low, Refundable Investment

# No Expenience Necessary with
Hands-on Construction Training
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'i‘l-Steel
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fibers of carbon, extended-chain poly-
ethylene (aramid) and liquid "
Several Cuben Fiber sails were used
by the '92 America® team, I:mt this
year's crew will get a full su};

As expected, the cost o bm]d:ng
and outfitting an America’s Cup boat
is expensive, about $56 million. And
since research and design provides
the America® team with its most sig-
nificant edge, you can imagine that a
fair amount of screening surrounds
the release of technologieal informa-
tion to the public. The details present-
ed in this story are the result of coop-
eration with the America® team (as far
as it went) and independent research.
In the end, some educated guesswork
was involved, y regarding the
look of the team's final race boat,
which is scheduled for delivery about
the time this issue hits the newsstands.

But the sec all comes to an end
by mid-March. For the first time in
Ameriea's Cup competition, the teams
must pare their multiboat inventories
down to a single boat and then take
the wraps off the hidden underwater
appendages. This show-and-tell is the
result of a change in the spirit of
America's Cup rules, which also elimi-
nates espionage. Starting with this
year's competition, no more under-
water spy cameras nor dirty tricks
will be allowed. Despite the spirit of
openness, teams still make every ef-
fort to play it close to the vest.

To win the "95 America’s Cup,
America’ will first have to earn the
right to defend it. To become the offi-
cial defender, America® must beat two
American-based syndicates, Team
Dennis Conner and PACT (Partner-
ship for America's Cup Technology)
"85. The schedule calls for a 2-month,
4-round series of head-to-head races
followed by a month of semifinals and
finals. The team that accrues the most
points during this process earns the
right to defend the America's Cup
against a challenger that eme after
undergoing a similar process, two
finalists meet in a best-of-nine series
that begins on May 6 in San Diego,

Wind and musele are the sources of
power on a sailboat. Sailing skill and
teamwork are the keys to strategy.
But technology is the foundation %gr
success. America’ was built on such a
foundation, and its sights are elearly
set on building the fastest boat and
racing it first across the finish line.
And when it does, you might wish to
celebrate the victory with Susanne
Leech Nairn and her female crew
mates. But after she’s devoted a year
of 12-hour shifts and 6-day weeks to a
single poal, you might want to avoid
reminding her of it b;.r calling her
Susie Bow Chick and inviting her out to
sail. At least for a week or two. M
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CAR CLINIC

BY MIKE ALLEN,
Associate Automotive Editor

Blemish Medicine
I've got several stone chips on the
front of my new truck. The body shop
guy wants almost $200 to repaint the
hood, and he won't even guarantee

the paint will match. Help!
JOHN WEST
AMARILLO, TX

If the chips are small, and you have
some palience, il's possible to do a
nearly tnuisible repair with a bottle
of touchup paint. Start by removing
all rust from the chip with a scraich
awl or a sharp pocketknife. Remove
all of the loose paint, too—even if it
makes the chip larger. Then dab on
some rust-conversion jelly, which
will convert the red rust to the more
stable black iron oxide.

With a small artist’s brush, prime
the metal. Use a lacquer-based
primer intended for auto finishes.
Dan't use the oil-based antirust
primer intended for lawn furniture,
as the lacquer-based finish coat
you're going to put on next will
make tt bubble up. You may need to
buy a spray can of lacquer primer
and spray some into the cap to get
the right kind of paint, unless you
can talk your pal at the body shop
out of an ounce or two from his gal-
lon ean. Apply this paint in several
thin layers to fill the chip to about
half of the original paint's thick-
ness. Let it dry, at temperatures
above 60°F, for 24 hours between
coats. It may take four or more coals.
Dan't let any primer get on the good
paint. Let this dry for several days,
as the lncquer does tend to shrink,

Now, carefully, apply some touch-
up paint., Brush-on paint is best.
While you can wse the brush in the
bottle’s cap, an artist's brush is bet-
ter. Shake the bottle thoroughly, and
don't work in the sun. You want the
paint to flow into the chip rather than
be brushed in. It will take several
coats, 24 hours apart, to fill the chip
above the level of the surrounding
paint. Let this dry for at least a week,
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Get some 800-grit wet-or-dry
sandpaper, and back it up with a
hard plastic sanding block. Wet it
thoroughly, and carefully sand the
raised touchup paint until it's level
with the surrounding paint. Do not
disturb the surrounding paint, Fol-
low the 800-grit with some rubbing
compound on a rag to polish out the
sandpaper's dull finish to a shine.

If your paint is a clearcoat-type
finish, you could overspray this
repair with a clearcoat bull's-eve
a couple of inches in diameter,
and use the 800-grit and polish to
feather-edge in the repatr. This is
not easy to do, and you may wani lo
leave this for the body shop.
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Nutty G
The lug nuts on my Mazda seem to be
seizing on the rims. 1 start them on by
hand before using my impact wrench
s0 as not to cross-thread them, but
the wheel studs keep breaking off
when I remove them. V. BROWN
FARMINGTON, UT

Put away your impact wrench. Buy
z can of Never-Seez or some other
antiseize compound and coatl the
studs with it. Your studs are break-
ing because they are way, way, way
too tight. Never use an impact wrench
on a [ug nut or bolt. Coat the threads
and chamfer of the lug with anti-
seize compound, and use a torque

(Bl



wrench to tighten them in a criss-
cross patlern. Check your owner's
manual for the lorgue specs.

Coast Guard

A group of us were traveling through
the Blue Ridge Mountains when
someone suggested that putting the
car into a lower gear while coasting
downbhill on long grades would be bet-
ter, because it would keep the brakes
from overheating.

In general I agree, but we were
doing 65 or more on [-75, and T was
concerned that these prolonged speeds
would damage the engine and trans-
mission. We'd often travel for many
miles at these speeds with the trans-
mission in SECOND gear.

MARIO AMBROS
CORAL GABLES, FL

They don’t have much of anything
steeper than a freeway overpass in
Florida, do they Mario? Your reac-
tion s a common one I hear from
people from the flatlands when they
trave! to the mountains.

It's not possible to damage an auto-
matic transmission by downshifting
to SECOND at any legal speed. The en-
gine will not over rev, because it never
turns over any faster than it does in
o high-speed passing maneuver.

On some really steep mountain
grades, you might have to resort to
using FIRST gear on some downhills
fat a commensurafely lower speed)
to keep from boiling the brake fluid.

Flipped Out

I recently blew the engine in my Toy-
ota 4wd truek, I think as a result of an
accident but several mechanics have
said it was unrelated. Can vou help?
In the aceident, the truck rolled
over into a ditch, where it sat on its
side for several hours. A tow-truck
operator righted the vehicle, which
was then immediately started and run
for about 5 seconds before it started
to make expensive noises, The engine
was immediately shut off, and a sub-
sequent teardown revealed two bro-
ken rods and oil in the corresponding
eylinders. Is there any definitive way
to find the eause of the failure?
CRALG DINELY
FORD CITY, PA

No definitive way, Craig, but here's
my educated guess.

Engtne oil, thinned to a water-like
viscosity by the engine’s heat, seeped
past the rings into the eviinders
after the veliicle overturned. The ve-
hicle sat for several hours, and the
oil thickened as it cooled, The vehi-

Beep, Beep

just mucking around inside. And
we spend a lot of time listening
io that most annoying beeping | -
noise. It's gotten to the point
where | can't listen to a Road
Runner cartoon anymore.

A simple solution is at hand. | |
made one of these gadgets my-
self years ago, and | just ran
across a commercially manu-
factured one in an auto parts
store last week. It's simply
some wire bent into a spring,
complete with a couple of suc-
tion cups, to go between the
door frame and the dome-light
switch. There's no "beep, beep”
with the switch depressed. | put
a nice red "Remove before fly-
ing" banner on mine to remind
me not to slam the door on il.

£

. %j'
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® |, like many people, spend a lot of time in
and around cars. One modem convenience item,
the “beep, beep” noise that's made by most
cars when one of the doors is open and the
key is in the ignition, is one feature that | have -
never cared for—in fact, I've disconnected it on all of my own vehicles,

But here at PM we're around a lot of vehicles, often doing phutugraphy of
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cle was uprighted—but the cold oil
only had a few minutes to make its
way back down into the crankcase,

When the engine was started, the
volume of oitl—which is incompress-
ible—was larger than the volume of
the combustion chamber at top dead
center. The weak point was the rod,
which failed. I might have suggest-
ed that the rods failed as the result
of an over-rev during the accident,
but the presence of oil in the two
failed cylinders, and not the others,
was the tipoff.

Too Much, Too Soon?

| recently bought a new Buick Park
Avenue. [ had some warranty work
done, and the mechanic also changed
the oil. I thought the oil was supposed
to stay in until the first scheduled in-
terval, at more than 2000 miles. [t's
supposed to have some effect on the
eylinder walls =0 oil will stay on them.
Will I have any problems because he
changed the oil? T.C.

WATERLOWD, TA

No. I heartily recommend changing
the factory-fill oil land filter) within

DO YOU HAVE A CAR PROBLEMT
liest ek Mike alwwad 1, Ml vour grestion to Car
Clinie, Popudar Mechanics, 224 W. 57th St, New
York, NY 10019, Whele letters, faxes or phone calls
onkrrl by arsioered I.rufrr.'rrfhru'n'_'l.'. dlg it LR TR rn,l"g.:n«
eral tntprest will be discussed in the column,

the first 500 miles or so fo remove
any dirt or contaminants from
engine assembly, as well as all of
the initial metal particles from
break-in. ™

SERVICE TIPS

® |f your 1981-94 GM car with a
4T6B0E transmission has erratic up-
shifts or is migsing gears, there's a
TSB that points to an intermittent
short to ground on the A or B shift-
ing solenoid.

® |t your Mazda Protegé has a
squeal or whine from the front of
the engine after a cold star, it may
be the timing-belt tensionear.
There's a thicker tensioner and a
new tensioner bolt to cure this.

® 1990-94 Milsubishi Eclipse own-
ers with drivetrain vibrations be-
twaen 45 and 55 mph should ask l

their mechanics to look at the radi-
ator mounts. The radiator on these |
cars serves to quell the engine vi- |
bration, and misalignad mounts may |
cause a perceptible vibration. Cen- |
ter the mounting posts in the brack- |
ets, and check the lower mounts |
for at least 1mm of clearance. |
® Does your |suzu Trooper have |
an outside mirror that vibrates |
axcessively? There's a TSB that
shows how to add more tension to |
the springs inside the mirror hous-
ing to correct this.
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Train at Home In Your Spare Time
oney-Making Career

Find out how you can qualify for
your “dream job™! More money,
more security, a better way of life!
The decwsion o train for a betier-paying,
e satisfying career i not i simple
one. Vet it may well be the most
impartand decision you will ever muke

Al ICS we've spenit more than one
bwmmdred years training people for
nciting, money-making cinses. From
ouar beginnings in 1890, we have become
avworkd beader in truming for bisines,
inchustry, scwence and technology. [n fact,
105 training has proven so successful
thiat e than 10,000,000 students huve
enmolled with us. And mone than 2,000
Amenicin aomotations. . including 11 5
el General Electric, [BM, Ford, Mabil

CALL TOLL FREE
1-800-596-5505 £xt.ca14

CALL ANYTIME—24 hours a day,
T days a weak.

Get FREE FACTS and an
information-packed
brochure.

Select the one Career Stamp that

interests you most.  Affix it to the
rostage-paid card and muail i
today, We'll send you all the
exciting information you need o
make your decision 1o enmoll. See
how easy it is to train at bome for
a new caneer or advancement on
wrnir el :nh

2

[ LEASE SENDVE FREE FACTS and full information on how |
can train at home for the career [ have selected. 1 understand [ am
under no obligation and no salesman will visit me.

and International Paper. have chisen
the I3 truning wesdem for their own

Because: vou train at home, vou leam
when you choose. go s fast or slow s
yius like g sdnce v are 2 chas of
one, there’s no waiting for the next
semester you cn stan immedinely!
Choose your Career Stamp and
et FREE FACTS.

S0 without obligstion, just sdect pour
Carver Stanp. Affix the stamp, fill in the

postage-paaidd peply cand and mail it tocay
Or you can call s, wll free

Could & Career Diploma Help You Earn $25,000 to $100,000 More in Your

T Compare your present salary with the money you could be making
A any one of the careers shown And n's net only the money
wowking m a rnl':- vy Jilke

Couid a Specialired Associate Degree Be Worth Thowsands of Dallars
h m’ A degree vrmildd make a puani thifferemoe in yomer et EATTHRS,
companed o the average earmmgs of & high school grachate. Choose the
degre: of Canser Ccolrse yom are most inlerested i and affix the stamp in the

hanx ke

bt the fud of

International Correspondence Schools
Dept. PPBT355
925 Oak Street, Scranton, PA  18540-9888

PLEASE PRINT

MName Ape
Adbdress Apl #
City/State Lip

Phone |
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It's Never Too Late
To Change Your Job!

Send for FREE FACTS on any one of these 55 Career Opportunities you can train for at home.

Train at home for a batter career. Open-book exams test what you know, not how well you
I you want more money, more satistaction and a better way of memaorize.

life, act now. Select the Career Stamp that interests you most You sel the pace, laking exams only when you feel ready.

and affix it to the box on the other side of the postage-paid reply There's no pressure when you train at home. Many courses can
card. W&ﬂnﬂmFﬁEEﬂﬂTﬁmmmdﬂmm be completed in less than a year—or take as long as two years i

With ICS you train at home. Study when and where you choose. To get FREE Information on the career of your
Even technical subjects are broken up into “bite-size” leaming choice, pick your Career Stamp and affix It to the
units so you master important fundamentals quickly and easily. other side of the reply card. SEND FOR FREE
Everything you need is included and sent right to your home. FACTS NOW! Or for faster service, call Toll Free!

equpment, computersowaro—whatover you neod o conpiets 1280 0=596-5505 ext. 6814

CALL ANYTIME—24 hours a day, T days a week.
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SATURDAY MECHANIC

SERVICING ELECTRONIC SUSPENSIONS

BY KEN JURAN

® You and yvour Corvette have been
terrorizing the same back road on
the way home for months. A warn-
ing lamp that says SERVICE RIDE
CONTROL winks at you from the dash.
No problem, vou say—I'll take it to

ELECTRONICALLY
CONTROLLED
SHOCK AESORBER

POPULAR MECHANICS »

the dealer for service next week,
That sensuous, sweeping switch-
back turn is disappearing—rapidly,
very rapidly—under your front tires.
You've been through this turn a hun-
dred times before, but this time some-

IIIIII----..--
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thing is different. A small pothole sud-
denly makes your outside front tire
start to skitter across the asphalt and
you mow down a solid hundred feet of
weeds between the verge and the
ditch before regaining control.
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The Corvette SRC
actuator must mesh
cleanly with Its shock’s |
damping rod gear or |
the computer will set

a trouble code. The
tocking clip should
slide easily into place
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Suddenly the need to see the |

dealer has become much more |

urgent. Then the dealer says it |

may cost as much as (ulp!) two [

grand to fix. Time for the Satur- |
day mechanic to get busy.

Finding the problem |

Consider the fact that the warn-
ing light mysteriously came on
after the car was jostled around

on some broken pavement. That | e
means there's a good chance |
you're dealing with just abad |

electrical connection. Or maybe | |

one of the Bilstein shock absorb- |
ers was severely worn and just |
needed that last pounding to jam

the adjustment mechanism. In
retrospect, the right front corner |

has felt a bit mushy lately, hasn't
it? Luckily, the Selective Ride
Control (SRC) system in the Cor-

vette is one of the simplest setups, .'.' 2

if not the simplest, of its kind. OE
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sor running constantly, it usually

| means a height sensor is out of

| whack, there's a small air leak or

R relay is stuck in the ON position.

If the compressor never turns on,
you ean suspect a bum height sen-
sor, a stuck-open relay, a clogged
| air bleed-off valve, a blown fuse or

# | even the compressor itself.

‘ Ford has izssued a technical ser-
| vice bulletin on this exact subject.

::‘-': It seems that on 1990-93 Crown
| Vietoria/Grand Marquis and Town

Car models, the rear air suspen-
sion may not pump up when
| loaded because tﬁe air-supply line
| at the Y connector near the No. 4

4 crossmember tends to rub on the

underside of the car body. The

| constant rubbing eventually wears

| through the line and creates a
| leak. An improved air line with a
- | protective shield has been issued
to remedy the problem. The OE

~ | part numbers are F2AZ-5A897-B

replacement parts aren’t cheap
(the shocks cost about $300 apiece),
but at least you don't have to pay
labor when doing the job yourself.
Pity the guy who has problems with
an air-strut setup, such as those found
in Lexus LS 400s, some Mitsubishis
and the Lincoln Continental. Except
for Infiniti's Q45 active suspension,
these are the most complicated sys-
tems on the road. The Lexuses and
Mitsus adjust damping rate, ride
height and spring rate automatically
through a computer, The Continental
changes just damping and ride height.
Unlike the Corvette and some other
ride-control systems, the Continen-
tal's air struts can't be converted to a
conventional suspension. Tough luck,

Check the basics first
Roughly half of all the mainstream
carmakers offer some type of elee-
tronic suspension system on some
models. In general, they all make
computer-controlled adjustments in
response to one or more of the follow-
ing inputs: road conditions, vehicle
speed and weight/load, brake applica-
tion, steering-wheel angle, power-
steering pressure, throttle position,
lateralTongitudinal acceleration and
the position of a dash- or console-
mounted driver-selectable switeh,

But don't let this list overwhelm
vou. The key to any modern automo-
tive system is to keep it simple and
check the basies first, then move on.
One prerequisite for working on al-
mast any modern car is adequate doe-
umentation. Beg, borrow or steal the
manual for your car, which may in-

volve ordering it from the dealer.
Without some sort of manual, you'll
be guessing, and probably not only
won't be able to make the repair but
you might inadvertently damage some
pretty expensive parts.

In the casze of your Corvette, there
should be at least one trouble code
stored in the computer. So you would
jump right to “Corvette diagnostics”
on page 127, because it would prob-
ably lead you to the problem a lot
faster.

If the computer hadn't turned on
the warning message but you felt
something wrong with the suspension
(or you don’t have the sell-diagnostic
information for the system you're
dealing with), you would start by tak-
ing a close look at the adjustable
shocks for signs of oil leakage as if
dealing with plain ol" shocks. If you
see any stains or drips, the first piece
of business is to replace the ba
and hope the system is fixed. The
same logic applies to all electronic
suspensions, be they air, hydraulic or
both. No matter how complex the sys-
tem is, the damping portion of the
shock/strut is still filled with hy-
draulie oil and needs to be sealed.

Next, do a visual inspection for any
air/fluid lines that have burst and for
damaged or misadjusted height sen-
sors on those setups that use them.
Look around for any obvious harness
connector trouble and check the
shock/strut actuators and their con-
nectors. If you hear the air compres-

L L USTRATE By Y T AR
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flow through ports. Other systems are similar,

(Crown Vie/Grand Marquis) and
F2VY-5A897-A (Town Car).

Corvette nitty-gritty

Understanding how the SRC system
works will help to diagnose and fix it,
and will make other setups easier to
comprehend. SRC consists of four ad-
justable gas-charged shocks, an ac-
tuator motor on top of each shock and
a computer to drive the actuators.

Alr suspension must be off before Jacking
up Lincoln Town Cars or Mark VIS,
SRC can adjust the damping rate
only—the ride height never changes.
Inputs to the computer include a 3-
position driver-selectable switch, the
vehicle speed sensor and signals from
each actuator's Hall-effect position
sensor. Based on the car's speed and
where the driver has the switch, the
computer powers the actuator motors
so that they rotate a certain number
of degrees. Every time the key is
turned on, the computer rotates the
actuators back to the 0" stop.

POPULAR MECHAMNICS ® APRIL | 995



Inside the conventional-looking
shock shaft is a thin rod, called the
damping rod. It extends from the top
of the shaft down to the piston. On top
of the damping rod is a gear. When
the actuator is mounted, its gear fits
over the gear on the rod, which en-
ables the actuator to rotate the rod up
to 160° inside the larger shaft. Be-
cause the bottom of the rod is beveled,
as it turns clockwise it gradually closes
off the bypass orifice machined in the
side of the larger shaft. The smaller
the orifice gets, the stiffer the shock
gets. Mechanieally it's simple. As long
as the electronics don't serew up, only
normal wear should affect the system.

Other electronic dampers work in
basically the same way but they vary
in design. For instance, the Continen-
tal's air struts use a shutter-type
mechanism with different size orifices
to vary the oil flow,

Replacing the shocks
If you find a leaker or one shock that's
clearly worn out, replacing it is about
as straightforward as any convention-
al shock. Start by loosening the lug
nuts of the wheel that has to come off
and jack up the appropriate end. Re-
move the wheel. (On some air sys-
tems, such as the Lincoln Town Car
and Mark series cars, you must flip
off the air suspension switeh in the
trunk before jacking up the vehicle—
don't say we didn't warn you.)
Next, pull the actuator’s locking
clip and pull the actuator straight up
ﬂPthe shock to expose the damping
rod’s little genr?Tny the actuator
gently on a frame rail, if possible.
Don't let it hang on the harness. If
there's no place to set the actuator
down, either tie it out of the way or
pull its connector from the main
wiring harness and remove the actua-
tor and its harness completely.
Now, you just need to remove the
upper and lower mounting

Ammmﬂmmﬁpnfm
rod to maintain proper soft/hard positions.

Actuator utions
Don't hit the Corvette's actuator with
anything during installation it

on gently by hand. Never on the
upper retaInlng nut with an impact
%ll.:n or you'll jam the damping rod.

e nut must tnrqued to 33 ft.-Ih.
Hold things steady with a wrench on
the flats of the retainer insulator
while tightening the nut. Make sure
tahere 8 a good meaﬁt between the

amping gear and actuator gear,
and a good fit for the locking elip.

Once mounted, make sure the ac-
tuator harness pigtai] points directly
rearward for a front shock and di-
rectly forward for a rear shock. This
prevents the harnesses from rubbing
against the fender splash shields and
frame rails.

The actuators on other electronic
shocks/struts are usually held in place
by two screws, so they can be in-
stalled in only one position. This
means the computer doesn’t need to
take a zero reading with each key
eyele. On the Dodge Daytona and
Stealth/Mitsubishi 3000GT and GM’s
Computer Command Ride found on

Cadillacs and the Olds Ninety Eight
Regency Elite, the actuators are
mounted in the dampers.

There's no way to install an SRC
shock backward because the actuator
position sensor keeps tabs on the
damping-rod angle. However, this
doesn't necessarily apply to all elec-
tronic suspensions, The height sensor
for the Chrysler Imperial's air sus-
pension is mounted inside the right
rear shock. The sensor is made up of
two permanent magnets, If the har-
ness pigtail and the paint mark on the
bottom of the shock aren't lined up
when the shock is installed, the mag-
nets sit 180" out of phase and the
switch doesn’'t work. With no rear
height input signal, the computer
turns off the system.

Corvette diagnostics
Remember that SERVICE RIDE CON-
TROL warning? When it's on, it means
the system is in a fail-safe mode and
the computer has locked all the ae-
tuators at the 60" position until the
problem is fixed. With the car stopped
and the igiﬁnn on, jump terminals A
and B (1989 only) or A and C (later
models) of the ALDL (assembly line
diagnostic link) located under the
knee bolster with a paper clip or a
piece of jumper wire to make the
SERVICE RIDE CONTROL W.ﬂl’!‘lil‘lg
message flash out 2-digit codes. There
are 13 possible codes that can be
spit out, but you'll need a service
manual to decipher them and to do
the proper tests.

Four things ean prevent the warn-
ing light from flashing codes or from
coming on with the key for a bulb
check: a burned-out bulb, a blown fuse,
a bad harness connection at the com-
puter or a bad computer. The elec-
tronic brain for this system is found in
the bin behind the driver’s seat in the
Corvette, In other cars, it's usually
mounted behind the rear seat

holts and pull the shoek. You
may need to pump up like
Arnold Schwarzenegger for
a few seconds to compress
the stiff gas shock enough to
slip it out between the con-
trol arms. The same goes
for slipping the new unit
through the arms into place.
Be careful not to damage
the new damping rod gear.
The actuator must remesh
smoothly with the new gear,
Anything that prevents the
actuator from doing its job

| in the trunk area. One excep-
tion is the original Ford
3 Probe/Mazda MX-6, whose
computer is under the
‘| senger's seat. On Chryslers,
the suspension system is tied
- into the body's computer.
Only two problems won't set
codes in the SRC system: a
| leaking or worn shoek and
1 system voltage out of the 10-
to 16-volt range. To clear
codes after the repair has
been completed, jump ALDL
terminals A and B (1989) or

will set a trouble code in
the computer.

POPLI AR MFTHANICS ® AFRI 1995

With no trouble codes stored In a ride-control system’s computer,
begin the diagnosis by visual Inspection of the parts and wiring.
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A and C (later models) three
times, 2 seconds each. PM
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When performance counts.
goforthegold, s

Improved engine performance

Longer life

Three year unlimited
mileage guarantee

Cooper Automotive

CHES Coope Suiomobve, ine | Chesteriaid, W60 53007

CONCENTRATED.
WORKS WHERE OTHERS FAIL.

B'laster
PB Penetrating Catalyst

B'laster
— Fuel Injector Cleaner

FUEL 0SS performa ce and po
INJECTOR !
CLEANER

ol Lisbwias

G

Mvailabia o your nearest aulo parts slore

For the store nearest you. call
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NEW PRODUCTS

IMPROVE
YOUR CAR

Swinger Rack

Cargo racks may be the greatest
invention since sliced bread, but
they're more like soggy toast when
they're difficult to install, block your
tailgate or rear doors, or you have to

be as tall as Patrick Ewing to load and
unload the roof variety. The Eagle
Tire Carrier is a swing-away rack that
inserts into a Class 3 trailer-hitch re-
ceiver, The carrier, which allows full
receiver-hiteh function, can be fitted
with a variety of accessories including
racks for hikes and skis, as well as a
rotating cargo rack. The cost is $399,
from Tote-Um Systems Ine,, 880
Calle Plano, Unit H, Camarillo, CA
93010; (S00) 456-5356.

Clearcoat Remover

Shiny alloy wheels look cool—as long
as they stay shiny. So many manufac-
turers of these wheels and other
polished alloy acces-
gories use a clearcout
protective finish to keep
their products look-
ing great. But
when the clearcoat
discolors or chips,
it sometimes takes
hours of buffing
with steel wool to | §
remove it to |_.,|:l|
the wheel looking |
good, Busch's Clear |
Coat Remover sim- |
ply brushes on to
chemically break
down the clearcoat
so it can be hosed
off. The 16-ounce
bottle can do six to
eight wheels, and it costs $16.95, It's
at tire and auto parts stores. Busch
Enterprises Inc., P.O. Box 7407, Char-
lotte, NC 28241; (800) 213-2067. ™™
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LONG-TERM TEST CARS (Continued from page 73)

drove to our local Goodyear dealer
and had him install a set of Eagle
GT+4 all-seasons in place of the origi-
nal rubber. Problem cured. The other
rubber idiosyncrasy we gave up fight-
ing was with the car's windshield
wipers. Again, nearly from new, the
wipers smeared, streaked and gener-
ally did everything but remove the
water from the glass. A stop at our
local NAPA dealer finally cured that.

Now we admit that if we had more
I:ntienee. we would have gone to our
ocal Hyundai dealer to see what the
warranty would have covered, but we
simply reached our limit before we
made it to the dealership.

Now, vou know what? All said and
done, we love our Sonata GLS. Honest.

' . TEST SUMMARY
Repori number: 2

Total miles driven: 8258

Miles driven since lnst report: 8039
rage fuel economy: 21.9 mpg

orsl observed fuel economy: 16.1 mpg
'Best observed fuel economy: 32.1 mpg
Maintenance/repair costs: add 1 quart
of motor oil, §1.25

replace windshield wiper blades, $18

replace four tires, $779,10

Day in and day out, the car's combi-
nation of size, comfort, luxurious ap-
pointments—the in-dash CD player
with its steering-wheel controls is
tough to beat—and performance gets
us and our passengers through 100
miles of daily commuting with a mini-
mum of grief, anger and pain. In fact,
we've racked up more miles than we
should have before bringing the car in
for its routine maintenance. But the
reality is, since it's become a favorite,
relisble ride, we're not anxious to
make that commute in something else
while the Sonata is being serviced.

Other than its rubber-related ills,
the only complaint we have is a re-
cently developed leak in the wind-
shield washer reservoir, which we ex-

pect will be taken care of when we do
make it to our dealership. —D.C.
Dodge Ram 1500
Laramie SLT

The combination of staff-wide heavy
travel schedules and massive family
visits during the holiday season was
enough to force our Ram pickup into
the position of being odd vehicle out.
In fact, during the few months since
our last report our big blue bruiser
was relegated to not a whole lot more
than some Christmas-tree hauling
and furniture-fetching duties. All this
through no fault of the truck's—ex-
cept for the fact that when we were in
town, most of us found ourselves in
need of transportation for five or six
or more people at a time.

With the bulk of that travel and hol-
iday madness behind us, the truck is

T AR RS ARIST A AP 8 e

getting back into the busy groove that
it fills so ably. Still running essentially
troublefree, the truck is due for its
regular maintenance as this is being
written. In fact, once out of the deal-
ership's service bay, the Ram has
been accounted for by several staff

TEST SUMMARY
Report number: 3
Totul miles driven: $702
Miles driven since last report: 1857
Average fuel economy: 151 mpg
Worst ohserved (uel economy: LL3 mpg
Best observed fuel economy: 155 mpg
Maintenance repair costs: ndd 1 quart
of motor oil, $1.25

members who want to get an early
jump on spring gardening chores.

d, as in our last report, all we can
say about this truck is that it contin-
ues to be a comfortable and still sur-
prisingly practical blast to drive, both
around town and on that long haul
down the turnpike. —D.C.

;lrgn':ﬂ:::h Neon

Since joining our fleet, this endearing
and cheerfully red Neon has run the
gamut. Used for everything from daily
round trips between our Manhattan
offices and home, to weekend ski trips
to the barely snow-covered New
England slopes, to making those all-
important grocery runs, the Neon has
not stopped working., Nor has it
stopped working anything but right
on cue, all the time, each mile.

Over the course of the thousands of
accumulated miles, several facets of
the Neon's personality and perform-
ance have made themselves known,
shining through the car's winningly
cute demeanor. For one thing, the
stability of this small ear is simply no
less than astounding. We particularly
appreciated the car's stability during
one truly nasty Northeaster. And we
really came to appreciate the car's
handﬂng and the simple beauty of its
antilock brakes on some slick, twist-
ing ski-country roads.

On the other side of the ledger,
however, the car’s nimble handling is
still no excuse for the car's harsh ride.

TEST SUMMARY

Report number: 2
Total miles driven: 8447
Miles driven since lasi report: T860
Avernge fuel economy: 27.1 mpg
Worst observed fuel economy: 22.2 mpg
Hesi observed fuel economy: 33 mpg
Maintenance/ repair costs; scheduled

muintenance, $240.16

And the commodious rear seat is not
enough of a compensation for a trunk
that holds only two suitcases,

Though the truly accommodating
interior has an ineredible amount of
headroom and entry/exit is easy, the
driving position is awkward for some

drivers. We had trouble with the A-
pillars blocking some of the sightlines
and with the tilt steering wheel, which
doesn’t adjust to a low enough posi-
tion. And though the center console
has convenient coin slots and cup
holders, they're a pain to get at when
driving because the reach is too far,
But all the nit-picking aside, the
Neon is still a favorite and a winner
with the staff, thanks in no small part
to the car’s stout chassis and excellent
overall design. —Deborah Frank

Mazda Millenia S

We've used the Millenia primarily for
perhaps the most grueling kind of
driving we can imagine—ninja-ing
through Lincoln Tunnel traffic 10
times a week. There's no quarter giv-
en or taken, and a car that blends with
the eement walls of the bridge's ap-
proach is an advantage. More of an
advantage is the handling and accel-
eration—especially the acceleration—
to cash the checks the driver’'s ego has
written. Oh yeah, good brakes are
kind of important, too.

Happily, the Millenia has all of
these qualities. Its understated good
looks blend in in traffic, leading un-
suspecting cab drivers to forget all
about protecting that precious 12 fi. of
turf in front of their bumpers. We ap-
preciate the Millenia’s excellent bal-
ance of power and handling.

During these daily duels, the only
refuge is the passenger compartment.
Also happily, the Millenia’s interior
is well done indeed, with the exception
of the quirky stereo and climate
controls, We also feel the automatic
temperature control isn’t up to stand-
ard, as there seems to be a lot more

TEST SUMMARY
Report number: 3
Total miles driven: 13,751
Miles driven sinee last report: 166
Average Tuel economy: 225 mpg
Warst ohserved fuel economy: 185 mpg
Rest observed fuel economy: 203 mpg
Repair/malnlenance cosls: none

tweaking of knobs required than with
most other cars.

As long as we're exposing quirks,
another one we’ll report on is the
power steering. Several violent ma-
neuvers in a row—something that
happens in the real world about as
often as free beer—will outstrip the
power-steering pump's ability to sup-
ply hydraulic pressure to the steering,
resulting in unexpectedly high steer-
ing effort. It's not dangerous, but
potentially disconcerting. Steering ef-
fort returns to normal within a sec-
ond, but the Millenia S isn't a car we'd
recommend if parking-lot autocross-
ing is your intended purpose. But for
daily transportation, we recommend
it mightily. —Mike Allen

LRty
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All gentlemen shipwrights and able bodied
modelists who have a mind to provide for
themselves amusement and satisfaction
through the traditional craft of ship
modeling. an opportunity now offers to
acquire, through the minimal oost of one
Colonkal Dollar (51.00, a catalog of fine and
unigue ship model kits, plans, books and

fittings from the renowned company of
Mudel Expo located in Mt. Pocono in the
State of Pennsylvania.

—

d 51.00 for a 32 page color catalog to:

PRER oo erva

L PRI4S, PO Box 1000, ML Pocono, PA 18344

TOOLS BY
MAIL

Barbara Jones (212) 649-3136

Gerstner® Master
Tool Chests

1Finest American Made
Wood Chests & Cases
Simce 1906

For Free Caralog Call
(513) 228-1662

LOW COST LATHE & MILL

Make your own small custom parts on high quali
minigture machine tools that store an a closet she
SHEFLING tools are erg resered o Pl e ey of
v hebiytn irwanine are imhesian [y gnomg
preces vt sompad, preried o ooy o imal] sheg
FEATURES

Powerhul, quesd Hi-forges O loter

Flectroni adjwrabie speed mato— 15700 DFM
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XL P g Dol - 5L 0 [l §: v
ek, Tkt (il I Koy, Rl Pt Tl |

MATHE TN 1154 |
SHERLIME FRODUCTS - 170 Moveje 5t - Son Moreos - CA #3049-35891 |

Sharpest Knife
Blades Every Time
As Easy As 1,2,3

Lansky sets the
world standard
4 lor multi-angle

knife sharpening
o syslems.,

You gel the right |1
angle and the right '
grit for the sasies],
loolproof knile

sharpening.

[(wer 100 American-

made sharpeners

dhrect from

§| Ihe manutactures
SEND

FOR FREE

CATALOG

5' %HAHFENEHS

, P.0. Box 800,
lo, N.Y. 14231 USA.

Dept.

1995 Arthur Lansky LeVine & Associates, Inc.

COMPARE W/SIMILAR MODELS AT
$20 TO $30 MORE h

ng & Sales Tax Included)

{Shippl
SEND CHECK OR MONEY ORDER
TO:U.S. SPECIALTIES CO.
SUITE 3347, LA HABRA
CA 90632-3347
(TORCHES SHIPPED UNFILLED

WATER WELL
DRILL KIT

r—‘T Thousands of happy
| | pardeners and homeowners
| have discovered the Hydra-
Drill secret. They drilled
their own wells and their
gardens prove it! You
can, o, Call or write us
today and we'll send you
a big, free package of
information about
drilling your
own well
with the
Hydra-Drill.

Call Toll Free
1-800-333-7762
Also, ask about owr “How To...”
Or Clip Coupon snd Msil Today!

L8 N & ¥ & § N & |
TT00 Anderson Road
Opalika, AL 36802

[ YES! Serd the FREE INFORMATION PACKAGE. and the
Busirated guice HOW TIO DRILL TOUR OWN WATER WELL

i
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OWN A MACHINE SHOP

y NS Gl | Northern

o vour own 111;I_l.'|1||1||1p, and :-I!1r|l mrr_h with The Original Home Machine Shop Where ifwe Pros and Handymen Shop
a Smithy 3-in-1 Lathe = Mill = Drill Designed In USA by Shoptask

: Q vuflllfsltTu! N = FRE E

; Fend Aemintia
w Easy 10 use!

1 #5ave Money! I‘i""':":’r; TOOL CATA LOG

- 00, Parts
) *Save Time! : 0
«As low as $10935 % .

Ao abide

' 1/2" Air
ats i e | |8
For FREF Catalog call: [ Smlthy e - e i e e
1-800-4SMITHY _orerie | | || to00smsms ¥ cccmouse | | J B0Scegs e
b seithy Deps PY DEMAMND THE BEST 3 Average CFM 4.8
§ =B T a8 WL E i Sires SHOPTASK | 8527 ‘ 9
(Ask for operaior PM) The Dialles, CHH 97148 i Eﬂm ;:F_Hm:tw i Sale 17

(SEOP QUITFITTERS (4 ©™ )
Manufacturer of Compact Metalworking Tools -
605 South Adams St.

Laramie, WY 82070 USA $369.00
(307) 745-58089 With Standard Toaling
FAX (307) 742-5999 {Shipping included lower 48)

2516-H Compact Bender

(Shown with optional tubing dies, upper right)
Capacity:Bends up to 5/16" x 2" fal, 5/8" solid round or
solid square hot rolled mild steel.Sharp Right
Angle Bend Attachment bends up to 3/16" x
2'or1/4" x 1 1/4”
Tooling: Each machine includes (7) 1"-3" heat treated
steel dies, die rack, square stock block, heat treated
pins, stand, sharp right angle bend attachment, and
instruction manual
Latters and Brackels (upper right), except scroll & bent
tubing, were all formed on standard tooling that comes
with each machine. Optional tooling may be added at
any tima.

Fractional

MumbarLatier
Sire dnll sat

a 118" poin high

speed sigel. Fractional

‘% Yt o 8" ﬂ'l’iﬁ"'l"i Numbers 1 1o 80

Small, madium and large Bal
ada sonreatrivor, Phillips

and metalwood fle plus saw
100" stainkess steed body. Folds.
1o only 47 long. A complete ool

Optional Picket Twister
Attachmant also
Available

COnmnsCinm
afminabe diffcul
angia cutting. kit
usas standang

2 & & lumbor

YOu Pronvichs
Builds 6 o B-loot -
struciumes. You pat 9 roal angles and § frame-up loed, o
precigion-lomed of upged polyvpropyiens. Made in the
US A Ona year limited warmanty

nEa sale 724"

Send or call for your FREE Discount Catalog.
ORDER TOLL FREE

1-800-533-5545
Fax: 1-612-894-0083
I Sale Prices Good Thru 42995 Koy #TAS64

ﬁ Shipping not included.
Mama 1
j Adarass i
1 1
1 City Slate Ip 1
#TRSB4 SEND TO: NORTHERMN, ]

1
) 7 P.O. 1219, Bumaville, MN 553170218
E;E'-{,\'B.“'\ \\:geﬁﬁﬂ L--—-u——-:———--‘---l

Weight approx. 60 Ibs J/‘
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BOATING

SECRET WEAPON

Exclusive first look at one of the best-kept secrets in boating.

® Under the cover of pre-dawn dark-
ness, o team of technicians trundles
down to the waterfront with large
cases of electronie gear. At the end
of the dock waits an unusual-looking
boat with a tall boom on its bow. The

BY CHARLES PLUEDDEMAN

propeller in action, a mission to gath-
or “intellipence”™ that may be un-
matehed in the marine industry.

The security surrounding the ses-
sion is evidence of the value Mercury
places on its underwater-photo capa-

end of the boom is covered with a can-
vas shroud. The gear is quickly loaded
aboard, and the boat edires out onto the
still waters, chase boats at its Hanks.

Is this a clandestine intelligence op-
eration? Or the Navy testing a secret
weapon? Close on both counts, if yvou
work at Merecury Marine and its
parts/props division, Quicksilver. The
secret weapaon is Mercury's high-tech
underwuter photovideo imaging sys-
tem. This system cost the company
hundreds of thousands of dollars to
develop and places it a decade or
more ahead of the dat El-i!!l.'lll'n.'n'ih CApA
bilities of its competition. With de-
tailed data on every aspect of the
prop's performance already in hand,
the enginecrs want one last look, liter-
ally, at how the prop works,

=0, a Mercury test team is heading
out this cold morning on an isolated
lake in northern Wisconsin to take
high-speed underwater photos of the

bilities. We were allowed to ac-
company the Mercury team
during the session, but
only after we promised

nat to revesl the precise

location of the test site

and some details of the

test itself,

Since the 1850s, Mercury
his been using anderwater
photography to observe the
performance of its propeller
and gear-case designs. Early
efforts included hiring the
snorkel-equipped erew from the
television show “Flipper” to shoot
still photos of boats passing overhead.

The current setup, the result of
years of experimenting, involves us-
ing an underwater photo system sup-
ported by a 26-ft. pontoon boat. The
helm of the boat is located in a small
pilothouse aft. Amidships are two long
cabinets contiaining monitors, a

portable generator, banks of batteries
and a control panel. On the bow, there
is a boom made of welded-aluminum
tubing that holds a waterproof cam-
era housing, which places the lens and
a light source just 3 ft. from the
underwater subject.

Video and film eameras are loaded
into the welded-aluminum camera
housing through a double-gasketed
hatch opposite a glass-paned viewing
port, Two sealed high-intensity light
pods flank the camera at a precise an-
gle. A thick umbilical of cables snakes
ot of the water as the boom is low-
ered below the surface.

The test boat today is a Nitre
2000TF bass boat powered by a Mer-
cury 200XRi outhoard, a high-per-
formanece rig capable of speeds in ex-
cess of 70 mph. The photo subjects
are 4 hundful of prototype Quicksilver
Tempest and Trophy props, Interest-
ingly, the props and the outboard
gear case are painted with flat-red
primer, & color that absorbs light and

contrasts with the dark hackground
and white air bubhles.

The test boat driver must guide the

Nitro between a
pair of yvellow buoys
that wre 8 fi. apart, and
the nearest one just 5
ft. off the camera
boat's bow, The slot
between the buoys is
Jjust 4 in, wider than
the boat's beam. The
—  punwale of the boat will

actually pass over the camera.

Because the lens focus is fixed and
light falls off quickly in water, the posi-
tion of the suhject boat is eritical. Photo

{ Please e to page 145)
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Now. train at home with a 486D\2

/66 MHz Multimedia PC!

Get the new skills you need for a high
career in computer programming

Iraining
Includes
Windows 95
{CD-ROM Drive
420 Mecg Hard
Drive!

nul::ltuu _

oppo 3
Get in on the ground floor of computer E;I,E-:I {E;l:ff:?:a
programming, one of oday's fastest- Windows environment!

mrgrmr fields. The Bureau of
istics forecasts that job
opponunities for programmers will

increase mich fﬂsu‘. average over
the next 10 years, wnh as many as

Only NRI gives you
first-hand pru mmin
CXPETIENCE wu an Intel-
based 486DX2/66 MHz
computer system,

)

400,000 new “P b'}' 2005 mrnp]clt with CD-ROM

And the P'Emf-m drive, Super VGA color monitor, 420
of programming | nl:a meg hard drive, B full megabytes of

rofrnnmung lhe phenom- RAM, 3.5" Noppy drive, fax/modem,

ena pﬂpul.n'l:yﬂf‘l‘-'m mandl‘.l'b: mouse, and 951
rise of exciting new languages such Plus you explore the extraordinary
QBasic, C, and Visual Basic capabilities of three in-demand

MNow, with NRI ati-home training, ming languages. You leamn
Emp&:wskﬂhmuﬂm nﬁm coﬁg run, debug, and
Mi}d & 10p-pa CArEeT — even a

=[ime

paymg

document programs in QBasic, C,
and Visual Basic. Best of all, since
Visual Basic is specifically de-
signed for s:r:aun? Windows
lications, you learn o l‘u:l"-l'.l:
ful? functional E TS
Wlnduws 05—t test rclr:.:s: of
this popular program — complete
with text boxes, commuand
buttons, and other sophisticated
graphical interface elements

P No previous experience
necessary

Mo matter what your previous
background, NRI's step-by-step
lessons and hands-on program-
ming projects help you master the
pm ramming design concepts
every day by successful PC
pn:g'r:lmnmrs
By the time you complete
m;'oul course, you have a clear
erstanding ol programming
methods, languages, and techniques

r_ and you're ready to handle any
pr

ogramming task with conlidence

P You're backed by a team

of pros

MRI's team of professional instructors is
behind you all the way — on hand and
ready to assist il you need help at any
point in your training. And now, you
can get Lrjugh your training even faster

with NRI's new TeleGrading system that
lets you take your tests and get your
24 hours a day!

See other side for more highlights ) )

i s i e SEND CARD TODAY FOR FREE NRI CATALOG
ity field

| L UR F
P Get hands-on experience | NP < 1o0is #‘iﬂ swproved under GI Bill,
with today’'s programming | McGraw-Hill Continuing Education Center . CF hach o dotills
tools: a Muld- 4401 Connecticut Avenue, NW, Washington, DC 20008
media PC, Windows 93, | YES! Send me the FREE catalog I've checked and shiow me how NRI can give me the skills
Visual Basic, and more — | and confidence 1o eam good money in an exciting new career or business of my own
all yours to iu:tp' | [ Chech one FREE catalog only m:uwgmm
H]ghl. 'ErDIII tht : |m . | hnmmp'l-l-tﬂ viCIng
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Learn computer programming as you

train with the latest pro
including a 486DX2/66

ing tools,
Hz computer,

Windows 95, Visual Basic, and more!

1 couldn’t believe NRI gives you a
computer, loads ﬂf rtﬁ!rtm:t material, I nll“'i:-::mrd
and professional software. MPC-2

The course has taken my

kenowledge of computers and
my self-confidence to new
levels!*

Rob A Chappa, NE! Seudent

IR - ¥ K" i BYESeE
Here's what makes your 486DX2/66 MHz

computer system the ideal programming tool:

P+ Full IBM comparibility

p High-speed Intel-based BO4B6DX2
CPU with 66 MHz clock

P 420 megabyte hard disk drive
P 8 meg RAM installed, 64K ROM
P Windows 95 graphical interface

P CD-ROM drive, sound card,
and speakers

uper color monitor wi
14" Super VGA col th
28mm dot pitch and tilt-swivel base

P High-density 3.5 inch foppy disk drive

P MS-DOS 6.2]1 operating system with
(JBasic interpreter

P Fax/modem installed for fast access (o
on-line services

P Professional compilers lor programming
in C and Visual Basic

“ H T

NECESSARY

IF MAILED

IN THE

BUSINESS REPLY MAIL Ca =i
FIRST CLASS MAIL PERMIT NO. 10008 WASHINGTON, D.C.| — ESGSG————
E——
POSTAGE WILL BE PAID BY ADDRESSEE —
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N schools —
McGraw-Hill Continuing Education Center e
e

4401 Connecticut Avenue, NW
Washington, DC 20078-3543
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Compulcr

P Now, as never before,
you can succeed as a
computer

programmer
MNRI at-home training
gives you everything you
need to build a high-paying
careet as a computer pro-
grammer. Designed around a
state-of-the-an 486DX2/66
bMHz multimedia computer
system, your training guides
you smoothly from fundamen-
tal principles through coding
in three of today's
most widely used
computer languages:
QBasic, C, and Visual
Basic, the language
designed exclusively
for programming
in a Windows
environment.

With NRI, you get the
hands-on experience and the
conflidence it takes (o master
today's programming chal-
lenges. And, by creating and
running your own full-length
programs, you build skills
you'll be proud to show any
prospective employer or client.

P Send today for your
FREE catalog

Prepare now for a high-paying
career as 8 compuler program-
mer! See how NRI at-home
training in Computer Pro-
gramming gives you the
experience and the know-how,
the computer and the software
you need to get a fast stant in
this top-growth field. Send
today for your FREE catalog,
If the card is missing,
write to us at NRI Schools,
McGraw-Hill Continuing
Education Center, 4401
Connecticut Avenue, NW,
Washington, DC 20008,
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SECRET WEAPON /(ontomied frimm e 1)

At the control center of the photo boat.
technician Jack Litjens starts with
video imapes, which he replays instant-
v to check camera angle and focus,

After a final radio check, test driver
Ken Butts powers up the boat and
bears down on the buoys at about 60
mph. As he passes a marker about 20
yards from the camera, Litjens hits
the power button and the lights glow
brightly beneath the surface. The boat
smacks the outboard buoy and passes
the camera position in an instant.

The Panasonie 5100 video camera
runs at 30 frames per second (fps),
just fast enough to capture one full
image of the prop at this boat speed.
A replay reveals that the boat was
about 6 in, too far

from the lens, and that the
camera angle needs adjusting.
On the next pass, Butts hits
the inboard buoy, and we get a
erisp image of the prop and
pear case on the video sereen.

Subsequent passes are cap-
tured with a 500-fps Redlake
limm film camera. Mercury is
experimenting with an $80,000
NAC HSV1000 high-speed
video camera that runs at 1000
fps. However, with the limited
light available under water, its
resolution is limited compared
to film. The erew shoots four
passes of each prop,

The resulting images can be
viewed in super-slow-motion
sequence or in stills lifted from
the movie film or video. Pro-
peller engineer Roger Koepsel
explains that the underwater
photos are important problem-
solving tools.

*We have written our own
software for propeller de-
sign,” says Koepsel, "and that,
combined with years of expe-
rience, usually results in a
good prop with little tinker-

Submerged lights flick on as boat enters the target
zone (top). Strobe flashes when prop s Inches from
camera |[middie]. At run’s end [abowve]. a single

ing. However, when we have a photo Is captured on fim.

problem, especially with cavi-
tation, the photos are invaluable.”

Cavitation occurs when pressure on
or near the blade face gets so low that
water turns to a vapor. At some point,
cavitation breaks down and the water
vapor returns to a liquid state, a vio-
lent event that creates a sound wave
which can eat away at the metal sur-
face of the prop, eventually pitting
and weakening the blades. This corro-
sion can be seen on painted props as a
“burn” mark on the paint. In the un-
derwater photos, cavitation appears
as a cloud of white vapor on the blade.

“We generally see some cavitation
on the suction face of the blades,” says
Koepsel, “but that's not a problem as
the breakdown of cavitation usually
occurs away from the blade. Cavita-
tion on the pressure (working) face of
the blade iz a problem that could be
caused by a number of factors, includ-
ing too low an angle of attack or too
much blade area, blade diameter or
camber. If the blade has too much
cup, we may see cavitation on the
leading edge of the blade.”

The two props photographed dur-
ing our session were the 3-blade Tem-
pest and the small-tobe Trophy, a
4-blade prop. When mated to the
4.75-in.-dia. gear case, exhaust flows
over the outside of the hub and allows
the blades to ventilate on takeoff,
which lets the motor rev up to peak
power range before the blades bite in
the water, enhaneing aceeleration,
Once up to speed, however, the ex-

haust is supposed to stay off the prop
blades, and the photos confirmed that
was the case.

Looking at a print, we could clear-
ly see the exhaust streaming over
the hub and staying in a tight tube
well behind the boat, trapped in the
low-pressure zone created by the
gear case pushing through the water,
The blades looked clean, except for
a small cloud of “sheet cavitation”
on the low-pressure blade face, a nor-
mal oceurrence.

Above the prop, we can see air bub-
bles on the low-pressure side of the
cooling-water inlets on the gear case,
filling space vacated by water enter-
ing the gear case, There's even a
slight white shadow just behind the
drain screw for the gear-caze lube.

While used primarily to study new
prop and gear-case designs, Mercury
has utilized its underwater photo ca-
pabilities to.solve other problems, By
shooting from below the hull, Mer-
eury has been able to help boat com-
panies choose the optimal loeation for
the water intake of the Mercury
SportJet jetdrive. Underwater photos
also accelerated the development of
the twin-prop MerCruiser Bravo 111
and Blackhawk drives, two of the
most complex designs ever attempted
at Mercury Marine,

Mercury's secret weapon turns the
guesswork of prop design into hard-
data certainty, and the proof is in the
pictures, ™



MOTORSPORTS

NEON AS RACE CAR

This friendly little sedan makes a mean racer.

BY SCOTT OLDHAM, West Coast Editor

® “Hi."”
This most casual of greetings has
become advertising brilliance. “Hi"
has sold Neons like Super Bowl Sun-
day sells beer. Like daybreak sells
coffee. Like Tex-Mex sells antacid.
You get the idea: Neon is a hit. It's
a hit in a very crowded and com-
petitive subeompact market

that includes the Honda Civie, Toyota
Corolla, Saturn, Ford Escort and
Chevy Cavalier,

For $10,000, Neon gives first-time
buyers dual airbags, 38 nipg and room
for three friends in a cutesy package
that most find irresistible. Therefore,
it's no surprise that college campuses
and Generation-X neighborhoods
such as Manhattan Beach, California,
are full of them. It is a surprise, how-
ever, that Neons have found a second
home rubbing fenders on America's
racetracks,

Double identity

Truth is, turning a cute-faced Dodge
or Plymouth Neon into a winning race
car is amazingly easy. All it takes is
some safety equipment and a set of
sticky tires. Equipped thusly, these
endearing little Neons have been
breaking track records and dominat-
ing the Sports Car Club of America's
Showroom Stock C (8S8C) class all
over the country. All this with no
madifications other than a rollbar,
safety net, S-point seatbelt, fire extin-

guisher and some shaved racing tires.

What's more amazing is that the
Chrysler engineers planned it that
way, coming up with a competition
package so racers can order a practi-
cally track-ready ride (short of the
extra safety equipment).

——

Neon's in the club
The Neon ACR (American Club Rac-
ing) comes with a performance-tuned
suspension with front and rear anti-
roll bars, 4-wheel disc brakes, a
d-speed performance manual trans-
mission that has a shorter final-drive
ratio, a faster-ratio steering box, 14 x 6
aluminum 5-spoke wheels wrapped in
Goodyear 175/65R14 tires, sport front
and rear fascias, a tachometer, right-
gide remote mirror and improved
cooling capacity.

These ACR enhancements, com-
bined with Neon's 4-wheel indepen-
dent suspension, sohe 132-hp 2.0-liter
motor and lean 2340-pound curb
weight, ereate a winner whether the
car is competing in the SCCA's SSC
class, ProSolo class Stock 5 or Solo 11
elass E Stock. And at $11,5675, the
Neon ACR is the club racer's buy of
the decade. But it's not a secret. In
fact, 200 racers walked into Dodge
dealerships in 1994 and purchased
Neons with the American Club Rac-
ing competition package,

"Dodge is back in grass-roots

motorsports, to enhance Neon's fun-
to-drive image,” says Mike Mihelich,
Chrysler's motorsports public rela-
tions manager. Proving Chryszler is
serious, the Neon racing program is
backed by the largest manufacturer's
contingency program ever offered for
a single vehicle model—totaling a
more-than-coal 220,000,

The proof is in the winning
To zee if a subeompact car can really
make a good race car, we talked
Dodge into coughing up an ACR for a
few SCCA Southern Pacific regional
races last year.
Of course, we must confess that be-
fore putting it on the racetrack, we
opted to make one important modi-
fication to the ACR specs, We de-
cided to go for slightly larger tires
than the Goodyears that are part of
the ACR package. So we scrapped the
stock tires for larger 195/65R 14 shaved
BFGoodrich R1 racing rubber. Then
we won three of four races, set two
track records (at Las Vegas and Wil-
low Springs, California), and, in the
process, gave the region’s SSC cham-
pion and fellow Neon racer Bryan
Farnsworth from Huntington Beach,
California, a pood case of the sweats.
In 1995, $12,880 buys you a Neon
ACR coupe with a dohe 150-hp 2.0-
liter Four that Dodge claims will rule
the SSB class this year. And to back
its boast, Chrysler is even increasing
its support by upping the contingency
money total,
Make no mistake about it, while
Neon the car says “Hi,"” as a racer it
says “Bye" to the competition. o]

. 5-point belt, extinguisher add safety.
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Natural Prostate Relief

It's a natural fact. If you are a
male over 40 and don't already suf-
fer from a prostate gland disorder,
the odds are 2 to 1 that you will
before you are 59. By the age of
65, most American men have
enlarged prostates.

As the years pass, mild discom-
forts can become disabling. Today,
prostate surgery is the second most
commonly performed surgery in
men over age 65! Surgical compli-
cations can include total loss of blad-
der control and sexual dysfunction.

Prescription drugs may halt the
swelling, but rarely ends the suffer-
ing. Like many prescription drugs,
they have side-effects, like weak
erections and low sex drive.

Many doctors feel that prostate
disorders can be treated or
prevented by giving the prostate

gland the nutrition it lacks.
Recent scientific research has

shown how to remedy the underly-
ing problems associated with
prostate disorders--safely and
effectively. These results have been
published in the British Journal of
Clinical Pharmacology, the Ameri-
can Journal of Gerontology and
papers from the National Cancer
Institute. They reveal that several
vitamins, minerals and natural
herbs can dramatically shrink the
prostate and improve urinary
performance in older men.

Our customers have said
Prostsafe helps 1o

Halt the endless trips to the
bathroom during the night!

Stop that burning sensation
during or after urination!

Prevent uncontrollable
wetting!

Improve bladder control!
Empty bladder completely!

Sustain erections and
enhance virility!

Please a concerned wife!

The most modern application of
these healthy ingredients is found
in Prostsafe from Whitewing Labs.
Prostsafe is the nutritional "tool kit"
for men with prostate problems,
and those who wish to prevent
them. It is a mixture of zinc,
serenoa serrulata, ginseng, certain
amino acids, bee pollen and
vitamins A, B-6 and E. Working
as a team, these ingredients have
been scientifically proven to shrink
a swollen prostate.

Dr. Michael Rosenbaum, M.D. says
"Prostsafe supplies essential vitamins,
minerals and herbs needed to nourish
and maintain a healthy prostate.”

For as little as a dollar a day,
that seems like inexpensive
insurance against deadly prostate
disorders. If for some reason you
are not satisfied, just return the
unused portion within 30 days for
a full refund.

The reasons why men over 40 use Prostsafe are clear.

"Now I get a good night's sleep "I previously encountered If you are looking for relief, order Prostsafe today.
withou! getting up every fwo discomforts such ar bladder
hours fo urinare.” urgency. These problems are Whitewing Labs, Dept 116
~ Mr. C. Hussy now completely absent.” 17939 Chatsworth St., Suite 408, Granada Hills, CA 91344
Cleburne, TX -- Mr. B. Doser
Holland. MI | & P51 1 month supply of Prostsafe only $34.95 plus $4.50 S&H|
"Prosisafe has siopped the : i ! .
: i . : | O P52 2 month supply only $59.95 (Save $9.95) plus $4.50 5&H|
burning after urination. This is a little personal but, | 0 psg 6 month supply only $119.95 (Save $89.75) plus $4.50 S&H)|
~Mr. C.E. Binck how can | say, 1 am wmore virlk, | Check enclosed $ CA res. add 8.25% & AZ res. add 5.50%]
Barboursville, WV -- Mr. G. Howard Vi storcard i o
Cleviand, OH | V=Mastercar P _—— |
"I empiy my bladder and have Name
a good stream of urine with "..and in the sex department, Address I
no sirain. my wife thanks you." I ; , I
- Mr. S.J. Hymel .- Mr. G. Sawin | City State Zip I
Houma, LA I
- |

Lynwwood, WA |
e

or call 1-800-950-3030 Dept. 116
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COMPUTERS

ATV FOR THE PC

This all-in-one monitor lets you switch between watching

TV and using a computer.

BY STEPHEN A. BOOTH, Contributing Editor

@ Given all the electronic devices that
now take up space on your desktop,
some days it's hard to find a spot to
place a cup of coffee. So it was with
some sense of relief that we greeted
the arrival of TIMM, a combination
TV and PC monitor.

TIMM stands for Toshiba Inte-
grated Multimedia Monitor—a 20-in.
video display that performs double
duty as both a TV and a PC monitor.

Conventional TVs do not perform
well as computer monitors—even if
vou find a way to connect the tele-
vision to the personal computer. Tele-
vision receivers just aren't made for
computing chores—they're too bright
yet not sharp enough for up-close use,
Meanwhile, although TV tuner boards
are readily available for computers,
the small sereen size and lack of
brightness just don't cut it for pro-
longed television viewing, when
you're likely to be relaxing and view-
ing from a distance rather than from
18 in. away in a desk chair.

Best of both worlds

TIMM ($999) addresses both issues
and comes out with a compromise that
will make sense for some people. It's
a very fine TV, though four times as
expensive ag a typical 20-in. set, On
the other hand, it's pretty cheap for a
computer monitor this size—17-in.
PC monitors cost as much. Yet TIMM
isn't the most sophisticated monitor
you could buy.

Its resolution is VGA-level, mean-
ing 640 x 480 pixels. Super-VGA mon-
itors put more pixels on the screen,
and noninterlaced monitors do away
with the horizontal scanning lines.
But these refinements are necessary
because it's expected you'll be work-
ing closer to these smaller monitors
{14 to 15 in.) for lengthy periods—
doing word processing, for example.

The company's argument for
TIMM as a computer monitor is that
vou'd probably use it at a distance for
mitltimedia entertainment from a CD-
ROM or game, group presentations,
desktop video conferencing, even

video editing using your PC, a cam-
corder and a VCR. In fact, using a
20-in. monitor for writing memos is a
bit overwhelming, though it's a fine
size for doing graphies work or de-
sign. When you are doing word work,
you can adjust the size of TIMM's dis-
play to a scale that's comfortable from
keyboard distance. You'll do this with
the same remote control that handles
all the television functions.

ness and color purity even into the
extreme corners of the picture.

TV-wise, TIMM's sharpness is 500
lines of horizontal resolution, which
is more than adequate for live broad-
casts (330 lines), laserdiscs (425
lines) and anything that comes off
a CD-ROM or videotape (240 to
400 lines). A glare-resistant high-
contrast screen enhances all of these
viewing situations.

At 0.68mm dot-
pitch (the distance between pixels or
each dot of red-green-blue phosphors),
TIMM has a much finer pattern than
most 20-in. TVs—about 36% finer ac-
cording to Toshiba. [t also has an In-
var shadow mask, something usually
found in larger TVs. While an Invar
shadow mask makes TV shows like
“NYPD Blue” more enjoyable, it is
of even greater benefit for computer
uses. This alloy doesn’t deform under
the high voltages needed for bright-
ness, and thereby maintains sharp-

TIMM has all the necessary con-
nectors for video gear and IBM-com-
patible PCs (you'll need an adapter
for Apple’s Macintosh computers).
And sinee it's meant for multimedia, it
has an ample 10-watt audio amp and a
hass-enhancement cireuit for its built-
in speakers. The sound package will
do justice to CD-ROMs or stereo tele-
casts through the 181-channel tuner.

Now, if we only had a stand-alone
CD-ROM player that could connect
to TIMM. ... ™
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VIRTUAL THRILLS AND CHILLS
(Comtinued from page 581

a 1-pound T-ounce headset. Once
plugged into the fantasy game world,
the players can see representations of
each other, talk to each other, work
alone, compete with each other or play
as a networked team. The player uses
a joystick to box in *Virtuality Box-
ing,” battle 21st-century urban war-
riors in “Zone Hunter” or fly an inter-
galactic fighter in “X-treme Strike.”

Thrill rides

Motion-simulation rides allow you to
experience the action of the movie be-
cause of the speed at which the film is
shot and the way the cinema seats
move in ae&ueni:e with the plot.
Among those placing sizable bets on
virtual roller coasters are NY Skyride,
set to open in New York City’s Em-
ire State Building. The ride launches
m the 102nd floor of King Kong's
favorite building. Passengers “ride”
h the Manhattan skyline, “play”
in traffic in Times Square, “zoom”
past the Statue of Liberty's torch,
“erash” on Wall Street (pun intended)
and, in the ultimate irony, “dive”
down the stomach-crunching first hill
of Coney Island's Cyelone roller
coaster. Two-story-high motion-pic-
ture screens with surround-sound dig-
ital audio are housed inside the sky-
copter set. You'll be able to experience
the virtual-reality NY Skyride and
see the real observation deck of the

Empire State Building for about $10.
Showsean's (Culver City, Califor-
nia) Dynamie Motion Simulator com-
bines film images and hydraulically
interactive seating to produce a sen-
sory experience that the brain trans-
lates as real—people can and do de-
velop vertigo watching the company’s
Roller Coaster, Devil's Mine Ride
and Olympic Bobsled simulation rides
in such diverse places as Universal's
CityWalk in Los Angeles, the Lotte
World department store in Seoul,
Korea, and the Exealibur Hotel in Las

Vegas.

howscan's film process uses T0mm
film (four times the size of the tradi-
tional 35mm motion-picture format)
and runs it at 60 frames per second, or
2% times the speed of a standard
movie. In 35mm film, each frame is
photographed at Yoth of a second and
then projected twice, so in just under
Y4 second, about 3% frames are pho-
tographed. By contrast, the Showscan
process photographs nearly 11 frames
in the same time period, providing
greater visual depth and less blur and
strobe. This is 10 times more visual
information for the human eye to
process than that of conventional
films. Curving the screen captures
much of the viewer's peripheral
vision, and motion information on the

Put It Up With Nothing Down!

No down payment and

attractive construction
financing when vou
puirchase a Miles hom

When vou build with
Miles Homes, you can
build the home ol vour
dreams with no down
payment on our
materials or the money
lor subcontracted
work. Because an Miles
Homes, we believe
attractive linancing
should be a standard
feature with every new
home.

s 2

Call 1800-343-2884. Exu. |
for a [ree consultation

film synchronizes movements of the
hydraulic motion platform.

Taken together, the effects trick
the viewer's brain into believing that
he or she is on a thrill ride.

How much actual movement is ex-
perienced by the motion-simulation
rider? Much less than it seems. In-
tamin AG, itself one of the world’s
largest builders of amusement rides
(including steel roller coasters), man-
ufactures 10-person Dynamic Motion
benches and 2-passenger Maxi Mo-
tion seats. To replicate the dynamic
action portrayed in the ride films, the
2-person module features up to six de-
grees of freedom—that is, it ean move
in gix different ways: up to 6.3 in. for-
ward or backward, § in. up or down,
6 in. side to side, and plus or minus
21°,15° and 27" in pitch, roll and yaw
movements, respectively. Maxi Mo-
tion is said to be capable of generating
as much as 1 g in straight-line acceler-
ation and has a top veloeity of plus or
minus 9.8 in. per second.

Quadra simulation ride modules,
built by MeFadden Systems—a builder
of simulator modules used in the aero-
space industry—are a bit quicker but
offer a slightly smaller pitch, roll and
yaw motion envelope, The 4-passenger
fiberglass pods are propelled along six
axes and can move 9 in. forward or
backward, 7 in. up or down and 7 in.

side to side. Pitch, roll and yaw move-
ments are 18°, 19° and 21°, respective-
ly. The Quadra motion base steps
along at a jaunty velocity of plus or
minus 20 in. per second, generates
straight-line acceleration of 20 in. per
second per second and rotational (or
centrifugal-force) acceleration of plus
or minus 100° per second per second.

For shopping centers, malls and
other pedestrian sites that have size
restrictions, Showsean's High-Defini-
tion Simulation Theaters can seat 24,
including pre-show audience staging,
ticket office and merchandise sales, in
75 ft. = 30 ft. of space with a 12-ft.
ceiling, which is about the size of
an average shoe store. The Showsean
HD theaters utilize Sony’s 16:9
format high-definition HDIH-3000
video projector and Sony's HDL-2000
high-definition videodise player. “Pas-
sengers” can be seated in either 2-
E‘laaaanger or 4-passenger modules.

aximum screen size is 20 in, x 12 in.,
and the ride operator has a touch-
screen master control to vary the in-
tensity of the ride experience, from
“mild" to “wild,” as the company puts
it. Changing the story line requires
only that the laserdise be changed.

So keep in mind that the next time
you head down to the mall to see a
movie, you just might be in it, thanks
to virtual-reality technology. P



INTERNET (Cintinued from page 7

I was up and runmnf The package
has a number of nice features, includ-
ing a fat, well-written book ealled The

ole Internet User's Guide, a Web
browser and Telnet, Mail, Gopher and
Uszenet news utilities.

Other Web access produets that
combine software and a service
provider include Netcom's Neteruis-
er, The Pipeline, PSI's Interramp and
the new Prodigy service.

Some people, however, may want to
ghop for their software and service
provider separately. I tried this ap-
proach by configuring Netmanage's
Internet Chameleon TCP/IP package

to work with two service providers
I already had aceounts with.

As it turned out, Chameleon came
with a connection profile preconfig-
ured to work with one of them, PSI, so
setup was just a matter of entering a
phone number, a log-in and a pass-
word. After that, PSI gave me ad-
mirably reliable service, and access
numbers all over the world.

The other provider, a New York
outfit called Panix, pot me deeper into
the nitty-gritty. Panix gave me my
own IP number (basically an address
for your machine), which is kind of a
status symbeol in the Internet commu-

The Best Sleep Money Can Buy!
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Your Sleep?
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nity. I plugged this into my software
and set up a seript to automate the
log-in process.

With the connection established, I
used Chameleon's FTP client pro-
gram to download a copy of an excel-
lent Web browser, Netscape Commu-
nications' Netscape, which is free on
the Internet for anyone who wants to
evaluate it. I then downloaded a num-
ber of other free programs to work
alongside it, including & movie viewer,
a stereo sound player and an E-mail
client. One of the neat things about a
TCP/IP hookup is that a bunch of
client programs can send and receive
information packets through the same
phone line at once.

This ability to see and interact with
data from several points around
the globe simultaneously is one of
the great joys of the World Wide
Web. As you learn to find your way
around, vou're constantly adding the
addresses of new data sources to your
hrowser’s hotlist, and searfing up new
pieces of free software as you stumble
across them, making your computer a
steadily more powerful Web-surfing
machine.

With time, you gain an almost om-
niscient sense of having the world by
the wires, of transcending the limita-
tions imposed by time, space and the
cost of intercontinental phone calls.
The Internet's growth from four DOD
computers 25 yvears ago to millions to-
day is compelling proof of how power-
ful information becomes when the
barriers to sharing it disappear. And
with the coming of widespread access
to the Web, the last of those barriers
now seems to be falling away. ™
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® CDNow! The Internet Music Store

hittpednow. com

® Commerce Net Home

httpe/www. commerce.net

® Dealernat

httpwww. dealernet.com

® Hearst Multimedia Newsstand

http:/mmnewsstand.com

® [nternet Underground Music Archive

httpe)sunsite une.eduianeindes. html

& NASA Jet Propulsion Laboratory
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ware/ Mosaic/NCSAMosaieHome html
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& NETworth by GALT Technologies
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Information Serviee
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® [niversiti Sains Malaysia, Penang
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® Weather Map
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Mind Power Breakthrough!

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

By Dane Spotts

Absalutely mind
blowing!! | popped a
French Learning CD
into  the Learning
Machine . Immedi-
ately 1 was sucked
A into a deep, dream-
_5: 4 like trance. Weird
' colors and patterns

were created on the insides of my closed

evelids. While in this super-relaxed but
hyper-aware state, I:he&p-t-rml Learning

CD began unfolding its magic

progrimming,

A Vacation in 22 Minutes
It was as if a movie were playing
inside my head. | could see myself in

France having lunch at the Eiffel Tower

The music, the sounds, even the

fragrance of summer in Pans. A

beautiful woman spoke to me. “Bonjpr,

mon ami,” she said. In an almost
uncanscious way | began following the
dialogue. The mental imagery was so
intense | not only understood what was
going on, it was like | was there
Leaming at Light Speed
The Learning Machine is more than
virtual reality. More than just a cool way
to relax after 2 hard day at work.

According to one college professor, “It

may be the most powerful learning tool

since the inventon of the book ™
Here's why. When vou do a Learning
Machine session your mind is cut off
from outside distractions. Your attention
becoms focused mward as the powerful
sensory stimulation {light-sound matrix)
bombards your imagination. ldeas and
mental images float in and out of your
consclotisness. 1t feels like the best

'y

; jurtors it
The Teacher™ | 559 Valse) 5

dream vou've ever had. Then while in
this highly euphoric mental space, the
Learning CD opens your learning centers
to peak receptivity and pours in new
knowledge and skills, It's the ultimate
mind trip. But it's not ust for fun

Let's say vod wanl 1o learn a lomegn
language, improve your reading and
comprehension, or increase your math
skills, Or just give your kids & powerful
edge in school, learning many Limes
faster than their peers. It's simple

You select a specially programmed
Learning CD in the area you want to
study. Plug it into any ordinary CD
plaver. Then attach vour Learning
Machine digital headset into the
headphone jack. Push play and a few
moments later yvour mind is launched
into a pre-programmed learning session
In a fun, almost effortless way, the
Learning CD unfolds its program and
literatly forces you to leam. Ir's the maos)
armaing thing vou've sver expenenced

Speak French, Spanish,
German & Halian

Learning foreign languages, or
anything for that matter, at rocket speed
can be very empowering. And I'm going
to include a ton of valuable Learming CT2
saftwire with your Leaming Machine so
you can get immediate results from this
niew tchnology

You'll receive 4 basic language
courses — French, Spanish, German, and
[talian, Flus a Super YVocabulary course,
a Super Memory course, and a Super
Speed Reading course. And for your
lads, a SuperPhonics™ reading program.
Orver 3200 worth of Learning CDs make
this the deal of the century. But [ also

:I‘-::eh-'.rrid fateractive Language Learming™ Libwary

30 |'|»_1'.1-m Syag™ Libragy | 150 '-'ah.ull'l T

Beyond virtual reality, the gt sound matria stimuiates your e and opees your nimesg centar
Like magic it pours m new minmnation, skills, mental pragramming. and lounches your imagination

want to show off its other ineredible
mind expanding powers

10 Fantastic Mind Journeys
Sa I'll include the 3-D Mind Sync™
Library, with 10 mind launching
programs on 3 CDs, Turn your Leaming
Machine into a meditation, seli-hypnosts,
and virtual fantasy computer, You'll get
the following titles: Creativity Boosfer
Chick Energy, Stress Zipper, Mental Tune-
Up, Virtual Visialization, Imagmation
Stimulator, Lewrning Accelerator, Super
Inmtuition, Lucid Dreaming, and Super Zen

Shafes.

A 5150 value, this extensive collection
is a super added bonus. But even more
exciting 1s how i} can be used for habit
control, success condilioning, and
eliminating self-sabotairing behaviar

1 T
Super Spesd Loaming™ Beginmer's Pak (559 '.al_w!-_l | e

Plus $1,000 Worth of Coupons for More Software
it = posa kA ere cuugom b additong Leesing Dac progams. Paes @i s hitute ulu:liml
ikl E5L lapassid. Chisewe sid Aessan. The Pntog=aphic Mind Seres Tipmpesden
Sanws Fantasbc Journery Thal lagesh ymn COME et s s Nl ALedble sre worits. The T lrm
Sarims World Hainn Seuace & Spacs World o Ginaley! Mand bedies Sudy Masity Dacs el Lxirem
Fan Ny Chibgiven s Clsais Librratere Seres Corparme Traming Pregrass st moss Fefus msi e
b npade e Civil Wai sives, Everpthing | Ever Wasted o K plus salsting COS0M paftmae

camverted ims Legereng Macsne emais

Super Motivation Library

Let's say you want to transform a
loser mind-set into a winning one. Or
you'd like to quit smoking or lose weight
Pop in an InnerMind™ Programming
(Mse. The sensory stimulation matrix
opens a window into your unconscious
mind. Then by infusing your “inner
mind™ with positive programming, vou
can rescript negative, self-defeating
attitudes. I'm including an awesome 18-
title InnerMind Programming Library
From success conditioning 1o weight
controd this is another $150 value.

30-Day Risk Free Trial

Plus in addition to the Language
Learning Library, the SuperPhonics,
Super Speed Reading, Super Memaory,
and Super Vocabulary programs, the 3-0
Mind Syne Library, and the InnecMind
Programming Library (4 $600 combined
valuel, I'm including coupons worth a
thowsand dollars. These coupons are for
hundreds of future Leamning CD applica-
tions, inchuding software that links your
mind dlrenF}' o a2 multi-media
computer. It's something vou absolulely
must ExpeTieTce.

Trv the Learning Machine for 30 days
risk free. Take your mind on an
incredible journey. Il for any reason
you're nol totally blown away by the
expenence, send your kit back to me for
a fitll refund

To order, credit card holders call toll
free. Or send your check or money order
for 52949.95 plus §12 shipping & handling
o the address below. (ltem #4501}
Please allow 4-b weeks for delivery

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

ZYGON

15368 Redmoen] Wiy, Redmand, WA Saiad
Fax Oirders To (206) RRE2- 1454



AN ATHLETE

COULD ENDORSE IT.

BUT MORE

IMPRESSIVELY,
AN ATHLETE COULD

UNDERSTAND

THE DIRECTIONS.

SMALL V6 SEDANS

{Contriwed from poge 53)

gearbox was able to pull the Maxima
to 60 mph almost as quickly as the
manual-equipped Contour.

It’s no spartan ride, either. Our S3E
was trimmed to the gills with a power
driver's seat, power windows, sunroaf,
mirrors and door locks, leather uphol-
stery and a killer Bose stereo system
with cassette and compact disc. Fac-
tor in the ABS along with the other
options, and the base price mush-
rooms to nearly three long ones more
than anything else in our group.

Pontiac Grand Am SE
GM's lone spear-carrier in this test is
the strong-selling compact from Pon-
tiac, And with a base price of less than
£14,000 (ineluding the V6 engine), it
has to be considered a contender,
Some of the reasons for the low
cost of the Grand Am are good ones:
the advantage of GM's size and the fact
that the Grand Am has been around
now for several yvears so its costs
have heen amortized. Unfortunately,
others are not so good: This car has
the lurgest engine—hbut the only
pushrod engine—in the group, but it
puts out less power than any save the
Hyundai's slightly smaller motor. It's
also the only one of the 10 cars that
does not offer a passenger’s airbag,

TR

CARE

HAVE TR RO 16

T ON AND Wiis

AT, IT CLEANE BeuilaES

AMD PEOTLCTE YOUR
TIMEE &AL AT THE BAME
FimE. BO WOF W YOuR
Bal AnND Bibx oA AN
On iF YyOu' BE &N ATHLETE
BET BOMEOWNE ELEE

DO THE OEWIMG FOE YO

These factors are all noticeable

when you drive the Grand Am SE. Its
acceleration was among the poorest in
this group, and it offered the least
grip of any going around the skidpad.
Over the road and through the slalom,
the Grand Am is fun and predictable.

The ear's age is also noticeable in-
gide. The interior is cramped com-
pared to the others—especially in the
back seat—and the hard plastic sim-
ply looks and feels less than elegant.

Of course, on the exterior, Pontiac's
designers have done their usual
masterful job of making this car look
really good. And since it's sold by
your ubiguitous Pontiac dealer for a
very reasonable amount of money,
you may opt to overlook some of its
more outdated aspects,

Toyota Camry LE

The second most expensive and sec-
ond most powerful car in the group
is alzo the largest.

Roomy, comfortable and as reliable
as mom, the Camry continues to offer
solid, competent transportation. Per-
haps one of the Camry’s greatest
strengths is that there's nothing cos-
mically esoterie about it. It's just
solidly designed and engineered.

The strut and multilink suspension
dloes a fine job, thank you very mueh,
of getting down the road in a comfort-

able and predictable, if not particu-
larly exeiting, fashion. In faet, the
ride-tuned suspension of the Toyota
gives up something in handling to
many in this group—the Camry is the
slowest through the slalom, But it ties
for first when stopping and it acceler-
ates to 60 mph as quickly as the pack-
leading Maxima.

Inside, there's beawcoup room and
then some. And the amenities inside
the car are extensive. Among the
nicest of those amenities is one that
comes #s standard equipment—the
quiet, =olid, high-quality and serene
interior. The Camry LE's base price
also brings dual airbags, power win-
dows, mirrors and door locks, the po-
tent 3.0-liter V6, the electronically
controlled 4-speed automatic and more.

Volkswagen Passat GLX
The sleeper in this group has to be
this superh performer from Germany.
The Passat GLX boasts a unique-to-
VW powerplant, with its 24-valve
dohe 2.8-liter V&. The angle of the en-
gine’s V iz only 157, so both eylinder
banks are eovered by a single evlinder
head, Besides light weight and com-
pactness, this engine pumps out 172
hp, giving the Passat the third most
power in this group. Unfortunately,
the engine's characteristics seem more
suited to the S-speed manual trans-
mission than the optional 4-speed
auntomatic that was in our test car,
However, the tried-and-true VW
strut front and twist-beam rear
suspension and the Passat's hefty
215/60HR15 tires—the lowest-profile
tires in the group—result in some
very spirited handling. The Passat
posted the best numbers on both skid-
pad and through the slalom. Driven
hard through the hills and dales, the
Passat seemed to swallow and
straighten the road no matter how
curvaceous the route. In fact, only the
Contour SE in this group begged to
be driven harder than the Passat did.
Couple the Passat's handling prow-
ess to a taut, well-controlled ride and
& cavernous, well-appointed interior
and you have a terrific family sedan.
All Passats come in GLX trim,
which means power windows with a
one-toueh down for driver and front
passenger, power mirrors, dual
airbags, antilock brakes and the 2.8-
liter V6—all for less than $21,000.

In sum

This group of 10 proves undoubtedly
that it is increasingly more difficult
for the average person to buy anything
but a good car these days. But given
the blend of performance, comfort
and value, the newcomers—especially
from Ford Motor Co. and Chrysler
Corp.—are tough to beat. P
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- MESSAGE RECORDER

State of the Art
Perfection

With Key |

Fits In
Chain

' The Palm
- Of Your Hand

RECORDS ANYTHING
WITHOUT TAPE

Hera's micro chip technology at its best. Now you can record anything
while you are on the move...sitting in your office...or just relaxing at
home. Just press the “Record” button and speak. The MemoKey picks
up your voice and records every word clearly, precisely. To play back,
just press “Play” key. Mo tape to re-wind... The micro chip performs “mir-
acles.” Recorder with key chain works on batteries. Yes.. batteries are
included. Message Recorder Only $9.95. Deluxe Recorder (holds twice the
| messages) Only $14.95.

| .i.llﬂ'ﬁ up -] B—H wﬁ\ﬂ.l. IDt :.l'|||:il'r§u|‘|l FuH n'l-unql mtll. “I.l-.rll'll“ nlt]udlng tl'l.lpplhﬁ .N"ld h.lhd.llhg_

RECORD THAT IMPORTANT “MEMO/
“THOUGHT" AS SOON AS IT'S SPOKEN ..
WITH THE PRESS OF A BUTTON.

| Give yoursell important messages and 2
reminders y
(A) Where you parked your car at the mail
50 you could locate it easily (B) What o

| shop for at the suparmarket (C) What

|schedules you have to make

[ (D) Wha you have io phone loday.

| Never miss another appoint- f .

| ment! Here's the perfect thing S8

for busy schedules. No longear
do you have to rely on rnEmugr
| the message recorde

REBEE You “tuned in” on avary-

thing you have to do

¥ in Palm
of Hand
Holst, Inc. PM-495
| 334 W, Wackerly St., P.O. Box 1431
| Midland, M1 48641-1431
| Yes — Piease rush my MESSAGE RECORDERs) to fry out for 30
| days on a money-back guarantss
[ MESSAGE RECORDER (item # MR-10] for §5.95 + §345 584,
| . Daluxe MESSAGE RECORDER (Holds Twce tha Messages)
{leem # MB-20) for §14,95 « 53 65 S4H
[ BAVE! ? Deluzs MESSAGE RECORDERS fov 24,75 « 53 65 54H
| savE1 3 Delues MESSAGE RECORDERS lor $34.95 + £ 65 S4H

I Enclosed is §

(M1 regicients 200 6% sales Lix)
Charge to my ) MasterCard T Visa [ American Express
I Aczount Mo Exp Date
Mame___
l Address =
I' City Stae_____ Zip

Please make check oe MO, pl:.-mum-ntlLET Ing

|healthier,

| bersome combs that irritate your dog or

GROOMS and PAMPERS @ |

Works Gently, Easily, Smoothly...
It's soothing to your Pet, she/he
won't even know it’s being groomed

Give your pet that professional groomed look. ... right

in your own home. Forget about those old
fashioned, rough-bristle brushes and cum-

cat. Amazing Pet Mitt has dozens of
soft, flexible latex fin-
gers that massage your
pet, at the same time lift-
ing away dirt and dead
hairs ... before it gets on
your upholstery and
carpeting. By stim-
ulating the oil
glands, Pet 4
Mitt brings a
shinier coat to PET MITT REMOVES LOOSE m
your pet.

IHR’I" and IIUST “I.IIEE NOTHING ELSE!"

Eﬂeclwnly removes more hair than
other brushes or combs!

The Professional Grooming Tool
(Ome Size Miti Fits All)
Adjustable Velcra Strap, Suitable
for short and long-haired pets

Flaxible gentle fingertips pampar
your pel as they it ot dirl, dust
and irritaling, dull, dead hair
Great for grooming around begs
tail and hard-to-reach places

Cleans up pel hair fram
furniture, fabric and carpets

Hair pasls off 5o easily
clean up is a snap!
Adapts to pets shape
wihen using

hlﬁat_ Inc. Dept. PG-495
|J.5-l"."|. Wackerly 5t., P.O. Box 1431
|\E|d|..md MI 48641-1431

I'l'u Piaase rush mmy PURERRED™ PET MITTs) (fem # P-25)
fo iy for 30 days on a money-back puiranise
[ 11 One PET MITT for $8.95 « $4 SAH

| = SAVE Twa PET MITTS for ONLY $18.95 + 55 54H

| Enclosed is%__ {MI residents add 6% sales tax)
I Charge tomy  MasterCard 1 Visa T Améx
| I Account No. . Exp Date
| Name
I Addrass
City__ State____Zip
l Pieass make check o M0 mlnlulnHDLST inc
1 Allow up 1o -8 weis for dafivery

1z

| momey: back guararing wicisdiag shigging and handling




er’s Guide

Far ad\rertlsmg ratas plaaa-a mll or wnta Barbara Jnnas Mall Dn:ler Manager 224 W. 5?1h Straat. Naw ‘fork NY‘lﬂm 8.
Phone: 1-B00-669-1251 or 212-649-3136; Fax: 212-586-5562

WOOD HEAT

® Never be cold again!
* 10 year warranly
* Heats entlre home
* Wood, Wood-oll,

Wood-gus models
* Forced Alr or

Hot Water furnsces
# Llses 1/2 ibe wood ss oiher brands

Call or write for faciory direct catalog

Charmaster:

HIGHWAY 2 WEST

230TA
GHAND RAPIDS, MINNESOTA 35744
1-800-542-6360

What Is He Doing?

He's making a
concrete flower pot...
and so can YOUI

Maka and sell your Own
orfamantsl concreta ama
Order your book about 425
aluminum molds, prices and
production trade secrets from the

worid's langest mold manufacturer I:II'II]I s-l u

CONCRETE MACHINERY CO., INC.
P.O. Box ASS, Hickory, NC 28603

[=T,00 ]

Pro-Team Corveits Salss of Mapalson, Ohio

Marcy Flaght

Win A 1967 Corvette Coupe!

To be raffied off Fathers Day. Junas 18, 1895, a1 B p.m. by the Stafiord Vol. Fire Depl. &f ths culmination of cur annual

For our 12w Annual Classic Corvete car drawing we'll give Bway an absolutely pariect body-off resioned, #1 congdision,
67 Convetis Coups, 427/435 hp, iri-power, Goodwood (Green wah
bdack laather inisnor, red lne tines, AMFM mdo, PEPS, 4 spesd,
#s manching. This car won the “Top Flghi® swand in May 1904 and |
has an appraisad value of $80,000. Ths car was purchasad from iy

Winnar's option-take the car or 525,000 cash. Winner need not be
present, but § present af drawing. the winner will receive an addi-
tonal §2.500 cash I not present the 52.500 will be donated o

Send 51000 check or money order lor sach book of 15 bokets, LIS
furds onby! Make checks payabie to The Stafford Vol Fire Dept
mlong with your name, address and phons number and your tickets will ba ewmed o you belors the drawing. Send to:
Stafford Yol. Fire Depl Car Committes 6153 Main Rd. Depl. 7, Stafford, NY 14143-0083

INSTANT GARAGES

30 Day
Money Back

ALL WEATHEH SHELTEHS Gumamee'

BuyY FACTORY
DNRECT AND El.'-t"

aomm bipgabppedbie il

j 5199

2YEAH
WARRANTY

Cars, Trucks, Boats, AV a

Dcks, Penis, Waorkahops

TIFaCTE, Sandn 'l'| Camp
Walkany and

m Homesunr HELICOPTER

Super-rasy, Hm complruciion’

T Ay ol e Br e TS "1—-_____

Dag oneL. Fer O INe STalesr g -
ETEETT CNFT e Resdcogier
ey devemped |
= vl ofl Dl « Con De
Hoied oy weaee « Poweesd by
G- o Bnginm + Lioanss bee
(" Complste G-1 Plana:
Only $24.M
i LF poai Feerigs nlaf i)
o FOuSE DPDER PeCaudT &

sl SFTER Erfiibmin R Bo0e &
& mDadl FLALT SILCOPTER Cald OG

Cammig wray 112 =i
Order rom YORTECH, ine, S 4-NOUR DEBERLINE:
PO Box 811 « Fallitos, MD 31047

Iruroducing the Revolutionary

DR® POWER
WAGON"

= HALULS 500 LBS!

e BIG FOWER-
DRIVEN WHEELS
& 4 spocd transaile

I+ Power Hevere!

* Dump bed. = Mo
o arder for mburban
rarnd property owners
thusiaetes of aay s
pays for sl over and
._t.:,' v |t i e labor saved! Please weite of call for comples

FREE DETAILS aof the Revohaionary D™

\ POWERWAGON mchuding prices, specifi
canors and "Of-Season” Sevegs now i effiecy

Tou_ Rge ((Boadéell-2204

[ COUNTRY HOME PRODUCTS®, Dept. 175N
Ferry Road, Box 89, Charlotte, VT (5445
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| for cabla TV sguipment.

| "BUY WHERE THE DEALERS suy.- |

| TV Cabls Descrambilers
and Converterers |

| Open Every Day! I

Wiy il up with InconEstert
oglElem iz
| _Ciean as Davl

| unsAm nOW WITH
| Video Decoder’

» Easy Confeclions
|« Biminases Jamvming’ |
|- Copy arvy tape * 2 Yoar Warranty

= RC Piuge Inciuded -:anmaﬂ.ml

' MEGR ELECTRONICS I
Yl 1-800-676-6342 ¥

I Z1 5. Main 5L, Winler Garden, Fl..l-lm ]

225 Yd. Range! =B
Popular folding slingshot siores amma in Rendie
inchudas 7O 172" white Tracer-® brand marbles, and axdra
S band assambly. Post paid
$15.00

totn

S
TRUMARK " T —
SNAPSHOT orana
Rubberband Gun lena 6 shols g
to 30 loot wiihout reloading starahsel
ncludes 12 extra ammobands. $12.95
pasinge pd. Sand check or money onied o

TRAUMARK: 1825-B 38 51, Boulder, CD BO307
e ——




Tn'ul_ LABELS

B!GK B‘I" PGFULAH DEMAND!
= 32 mylar tool labels:

5 6 x 13478 18808 a2 58
labess afl kv one proat proe. Just $8.00
pmt'lﬂﬁ:mt.-ulwh.md-np
Piaass prrd first and last nams cladrty,
!-ﬂdI:J'ln:kD"'ﬂ'\-l'rm LS. buncs
anly) 1o

’w-— Plrlnnﬂlllﬂﬂlﬂmﬂl

S=== P.O. Box 847
sk gl Cedar Falls, 14 13-DM'-"

[ ——

FLUSH UP TOIL

To Above Floor Drain
Install It Yoursall - Anywhers
No Digging Up Fioors

Writs McPharson, Inc., Dept. 16

eﬁ”.

| Box 15133, Tampa, Florida 33684

Visual, step by step comprehensive imstructions for EASY
Incimse: pepairn by prolesssonal with 40 years experience
Oreer one howur of most home plumbing repain. including
fancets, toilets, showers, etc. Don't pay high repadr bills!
Order Now - the water's ranning!
D.C.VIDEOS 3053 Wake Rosd
§19.95 + 1.95 S&H Port St Lacle, FL M%64

SAWMILL s3795

FREE INFORMATION
Sitvacraft Sawrndis
&0 Curtwright Dr
Umit 3
Ambargt MY 14221
1-800-661-7746

*, FREE
’ﬁ“’ Credit Repair Kit

VISA & MasterCard Application
Call Now1-800-345-2121

MAJOR APPLIANCE
REPAIR MADE EASY!

Laanrni brosiclet &m‘i‘u —I'ul
 1- ﬂﬂﬂ-iﬁ]vﬂﬂgﬂ

H"t;"*u_,,a-- TR

et tan
T

MNEW

Universal Cable TV Descrambler

Product Announcement

NO Converter Box Necessary
Waorks With All Systems
Call 1-800-664-6999 E==m

o 15005 Mng ', e 13 ey T e ||
e . e G0 e Septee Y Do OF

-
albu-udr e

Toppaoss lirem. Tees foue retorn UG8 OTRITT E104

HIIIBMHIFMN (TP -

DEe AR RS A RINTC 8 AP 1005

LET US OFFER YOUgA"WORLD OF SAVINGS..

f INTELEStAR

ACCIPT NO
SUBSTITUTIONS

.

UNIVERSAL CABLE-TV-CONVERTER &
lDLEH IHQUIRIES ELWH ; ® F"iTLIFtE IMF‘FICWI EMEFIGFEEH CAELS

oFULL WARRANTY oLOWEST PRICES #BULLET PROTECTORS & IMMUNIZERS
oNEW INTELESTAR ® oWE CARRY ALL MAKES AND MODELS

MEMBER OF THE NATIONAL CONSLIMER CAALE 4SS0 ToN

) 800-835-2330

Order by C.0.D., Check-Via-Phone or VISA / MC %

Plaase hawve the make and modal # of the squipment used in your Aara

MULTI-VISION ELECTRONICS INC.

Presenting..

The DR® FIELD and
BRUSH MOWER

-- the amazing walk-behind brush cutter that --

« CLEARS & MAINTAINS meadows, pastures, =i ! MES
roadsides, fences, wooded and rough non-lawn orith i
areas with ease. Mows over 1/2 acre per hour! r"hfu brus)
« CUTS tall grass, weeds, brush, brambles, § i
SUMac - even fough saplings up to 1 thick! ;  aresodw
= Plus CHOPSMULCHES most T gerous, slo
everything it cuts; leaves NO TANGLE and tiring )
of material wo trip over or to pick up e O
like hand-heid with sicklebe
brushcutters and W withuety i
sicklebar mowers, shake wamere
;FPSEFERFEE fually and lemn
en 'mtn IT:] -1[].!’““‘-‘" a tangled mes:
SELF-PROPELLED TowL FPeE
WHEELS roll through ditches,

1(Bo0Y6 - 224

Please call TOLIL FRE,

or mail coupon for FRE,
DETAILS about the Amazin

DR* FIELD and BRUSH MOWER

|‘h"F‘\' Please nush complete FREE DETAILS of the DF
| FIELD and BRUSH MOWER includhng piices, spe
Iiﬁi_':gr_in;ln\ of Sondard and PRO models. and “(d
‘Iﬁc.!,um" Savings now in effect

furrows, over burnps :md ]ngh ullh eise.

I'ur- (L]
! have been searching for years o fing a relabée and
cosf-afficient way i keep owr hwo-acre fisld clean and
beauttd The DA Fek and Brush Mower is the answer'
- Achard A. Gustafson, Manchashar, AH,
LS Govt Purchasen GSA Cantract § GEOTF-23734

}NI—'H'-
gy

| To: COUNTRY HOME PRODUCTS® Dept. 1 75F
l Ferry Road, Box 89, Charlone, VT 05445

e - A S - A A - O - -




Cable Converter & Descrambler

COMBINATION SPECIALS!

All you need for ONE LOW PRICE

$175.00

DIH:I:I'-'H ong ﬂf the most bizamre collections uf in-
credible plans, lost secrets, en events, and | |
strange theories ever assembled! Wite for a catalog!

oTeslal . immam trmimoemsgrs| | | g
eSolar Cel]sl frdg g A 1| I8
sHomesteadin g e
oBoOze] [k o ol » wirshu| | | R

T crysal sets, Telsa Coil, jacob's
'Rl_dlﬂf Ladder.vmﬁﬂlm. More! Write
a catalog!
*Windpower! “ 25 i
booze, chili, i
oChemistry! heosmdnri
l. W i
*Much More! plasics. Leam lock
ﬁilhingf l:alclulwylics. Much more! Finest col-
tion of Tesla !
Write for Lindsay's Technical Books catalog! All

books highest quality! See what you've been missin
Send $1.00 (US & Canadal or 54 00 !ormgn auma!l

ci!‘?"’ﬁ’i“é for a “EETALOGI

sTechnical Boo s
Box 538-FMN, Bradley IL 60915
E_‘[ Send a Technical Books Catslog! §1.00 i enclosed!

= i @Wm NU-TEK

] Streer I ELECTRONICS

a:m‘*ﬂu Casior o, TH T4

T-SHIRT PRINTING MACHINE

"\ / We manutacture prolessions sngle and
il mufi-color SCreen prnkng aguipment
Inexpanshe. Call lor brochares, prices
and infoemution pack on the versalie

AITEC 1000 T-SHAT SCREEN PRINTER

CATCO MFG. CORP. MIAMI, FL

800-869-6338

= - - — (- — 1
AT=T250 LEARN COMPUTERS
Mo previous experience needed. New home-study
ol IPH'i':'.ll'i.lllh spreadsheets, databases,
aperations, applications, communica- l
theies. jimal Word processing. Gl free facts!
Call 1-200-699-2468, or write '
At-Home Professions, Dept. JMTAG,
2] Lowe S8, Fort Collins, ( ”-q-l'l.':-fu
S — —

Cable Descramblers

We'll beat anyone’s price!

|1 Yoo Wamonty 100% Money Bock  Fise Calaiog

Filters * Converters * Accessories

DRION  oe1-800-379-3976 nia

! ]ll.lrl miCs

10 FREE
FABULOUS FLICKS
Sy Bzmni ety FREN
YA bew Cummment Sant
harme, ksorems At 14

Cllay |ris Shppr Te

BUDGET VIDEDS Bow mE311
L ‘!'-gl:-ea -C,.A oOOT

CABLE TV DESCRAMBLERS

JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, PANASONIC

* ONE YEAR WARRANTY ON ALL PrRoDUCTS [N WRITING !
* Buy 2 save 10% oN SECOND UNIT.
9 Easy 10 INSTALL INSTRUCTIONS WITH EVERY ORDER.

CABLE T.V. EQUIPMENT
10 Years Experiance
Zanith, Jarmoid, Scientific Allanta
Pionesr, Tocom

Test ; :Fm
a1 o

Wisa
NEWTRONICS
800-256 2880

SURVEILLANCE
& COUNTERSURVEILLANCE Electranic Devices
Covert Video Cameras » Transmitier Kita * Yoice Changers
Baug and Phorse Tap Deteciors » Shotgun bics « Mien Retarden
= Vehicie Tracking +» Locksmithing » ANMD MORE!

OUTLET PO, Bos 137, Bettala, NY 14228 mu;.shquu

9 FRIENDLY, COURTEOUS SERVICE.
WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A
30-Day No-Risk TriaL PERIOD.

4 TkAa
-_E.'. ONICS

' 7914 W. Dodge Rd. #334
, NE 68114

mnnsﬁ,cum:uss,

B35 or # 40T Chain  Neadle Bearing %", %" of 1" Bom
Finally, a dependable fun kamng clutch that lasts!
NORAM, P.O. Box 09338, Milwaukee, Wi 53209

Phone Orders: 1-800-996-6726 e (e

AIR COMMANDER NOVERCRAFT

all perraims!
| 1 4 persan’

N low ma 55, 200!
Dealers wanted!
CALL 6PL S
RIMF-540-T228

FOR A FREE CATALOG OR TO PLACE AN ORDER CALL:

1-800-729-1776
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SMALL COMPANY » BIG DISCOUNTS!
CABLE TV DESCRAMBLERS AND CONVERTERS

Top Brands svailable

SATISFACTION GUARANTEED!

1-800-775-0444 ™ ~™
'I"E EI:'I'IIIHIII:S

POPLUILAR MECHANICS ® APRIL |595



PLAZAC SALES INC.

Cahle TV Converters Flus Panasonic, Scientfic
Athng, Jermold, Pioneer and more.  Prolessional
Service, Good Prices One Year Wu'ranl'}' « Ship
C DD, Any one :.mplyl ithefi of service will be
declined sales Sorry. no New Jersey sales. Dealers

Wanied. o) ATAC SAIES INC.

1-800-A-WIRE-4-U (1-800-294-7348)

& Buibd A Yousrsal
*’\ E-uL

0 el BN -'| St
™ I:.L Ty + "'lvl' ot or]
l'IF'ﬂﬂl"l"J'!:.l.". W Al
= Linget §1 000 56 Dusd = Delagh in
Jhl Sromi B e+ 3-poe® PALP

| phany avminte

- |0 B 60, Daapl. P+ Dosbarwili, i 200 - 1-800-87-FLANS

SunQuest

WOLFF.
'I‘.-\h}i]_‘\(; BEDS

Nt aned Saior L T MFR

e cnad* s |
Call for }'RH'- r Catal

1-800-462- ‘}IW

Ill.Ill-II Vialas

r\-m-r.-'l nr.l '-rr| oy

MLD_L;;_ t:- [410)838-4834 ;,

FOURHAMS|  MAKES LASTING REPAIRS

e p“‘"’ ! Durham's Al cracks ind haies n pushet wood and
B Wonl shemk of Ll gul Sels guchly Ao
tght Economeal . sasy-lo-use powoer keegs el
suledy Mlltie & lomder Ga! and M owane e

DONALD DURHAM COMPANY

CABLE T.V. EQUIPMENT
Why Pay High Rental Fees?
Rapiacements for 8l models. 80 day whoon-
dnional mondy back guarsnies. Low Prices
Shig within 24 hours. SSAE lor ires calnlog
Visa, MC. COD. el our eaperance work hor

™ 1.800-243-3967

: SKYLINE SYSTEMS INC.

Park Ridga, IL 80088
200° wDEAMNCLE DOOR VEPWER

114 B Euclid Ave,
SP}’WE WER £5.00 eac (mmcr PAID)
#  CETFTAL CLEAR MO MORE BLIND 5MOTE

«  EASYTO INSTALL W16 HOLE $28 s |
FIT 1 30 TO I W06 " DeDOR THICENESS
&  HICHETT QLIALITY BRALS MATERIAL

o CHOOSE PRt THREE FINIEMES
FOLSHED BRASS. ANTICUE COPFER.

O BRECHT CHROME (FLEASE SFECITY
POLSE & OORPANTY, (ML hikl CRAVEL DRIVE. FT. WORTH. TX M6 108

Dan't have unproteciad

& DIVORCE!

Gef exfensive haip. Save 555
I © Local lmwyers & referrais, newesistier
MEN"S DEFENSE ASSOCIATION
17854 Lyons Forest Lake, MN 55025

e 2hﬁﬂ=dn o

r—-__------

BOPL AR MECHANICS ® APRI 1995

JsALE

WIN THIS CAR!

CABLETV

DESCRAMBLERS

WE’LL BEAT

ANY PRICE!
CALL TOLL-FREE

1-800-284-8432

» JERROLD » TOCOM = ZENITH »
* OAK = PIONEER * HAMLIN »
= SCIENTIFIC ATLANTA =
24 HOUR SHIPMENTS!
QUANTITY DISCOUNTS!
30 DAY MONEY BACK GUARANTEE!
FREE CATALOG & INFORMATION

1970 CHEVELLE
85 396 CONVERTIBLE

306 C.L. V-8, 350 H.P., 400 Turbo
Hydramatic, Frame (8T Restoration
Cowl Induction - PS, PDB, AC,
Glass Rear Window, Ralley Wheels
AM - FM Stereo
Sport Ralley Steering Wheel
(ood Year Engle GT Tires
Approximate Value - 512,500 +

Benefit Car RafMe For
Santiam Christian Schools

TICKETS: 15 FOR 510.00
Drawing: April 22, 1995
Need not be present to win
Odds depend on number sold

Mastercard » American Express » Visa = C.OD, MasterCard and Visa Accepted
FAVE MAKE AMD WODEL NUMBER OF EQUPMENT LESED N wOUR AREA Send orders Lo

SANTIAM CHRISTIAN SCHOOLS
T2 NE ARNOLD AVENLUE
CORVALLIS, OR 97330
or call (S03) T45-5524, 800 - 4:00 PST
{iMfer void where prohibited)

FDE S O
.Fnr i'm‘ln.':-;n’&msirmwr sm'ru* 305.799-3122 1
il SPPING & HASTE 5 TORER S £ ENSE
[ ) ]

CABLE WAREHOUSE

1017 WEST DAKLAND PARK BLVD., SUITE 315, SUNRISE, FL 23351
N PO SALEN

EMERGENCY FLASHLIGHT

No
Batteries!

No
Recharging!

Lasts A Lifetime!

Keeps on working
5...15...100 years from now!
Mever be caught in the dark without the 100% reliable
Dynamo Flashlight with Nite-Glow locator sirip, Uniquely
powered by a mini-ganserator. Simply press lever. Prastol

Darkness tums into light! A ‘must” for glove compartment...
garage... basamant...nightsland.. boal...plana... tanl... fool

SELF-POWERED

bax. . .or for any disaster- fire, flood, earthquake, power falure, |
gic. You'll save a bundle on batierles and re-charge units
Lightweight, compact, durable, shock resistant, waterproof, and | L0cate Your Flashiight
guaranteed to light every time, Only $7.98...Save More! Buy 3 | in Tha Dark!
(toolbos, nightstand, and car) only $19.98 & 1884 Rush Ina
= = = 30 DAY MONEY BACK GUARANTEE = == == == == == =

|5ﬂ:ld To: Rush Industries Inc., Dept. DFA7T5RA 75 Alberison Avenue, Albertson, NY 11507

FREE! Mita-Glow Strip

Please sand today my Dynamo Emergency Flashiight. Enclosed Is §
I o Dynama Flashiight “Lights Evarytime® Only $7.98 plus $2.95 Shipping & Handling
| [ Save Big' Buy 3 (Toolbox, Nightstand, Car) Only $19.98 plus $4.95 Shipping & Handling

| Name

|Addrﬂu

State Zip

e T e T e T e
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Storage * Shop ¢ Office » Etc. E"I,"'[.}-A BETTER BUll._DlrlG

Factory-Direct » Pre-Packaged *u','"*- Deivry ‘ g%~ 06 wheel
e _——= max .-
STEEL-FRAME Buildings ) o || || amphibious
PRICE SLAS ol T
Limited Offer Save THOUSANDS GUARANTEED LOWEST PRICES models

oo e ! Tetvee s || o Maney Down. 4 ow ss S
° Iu'\lﬂnl’lrh'n Call "“_‘ o unnay' : W, ow as 3113 mo.
sheoy 12, 208 1nge st | MOPTTAY| || | Call Toll-Free 1:800-255,2511
T Limited Time Offer Recreatives Industries, Inc.
Lrafsa] PIONEER STEEL BUILDINGS - sce 1980 60 Depot Street, Buffalo, NY 14206

TELEPHONE LISTENING DEVICE

B PR DR LB 8 g SR

e [otesth Srtewn sty CONMTE OGP

WS W e R v e s

L R T P ) ey

ten o comeRnanes  EHS AT mRas
Bl in pages o Reng

sl__g-gvs'luu By B e
You get: #1 Grade steel Frames & Endwalls; Q Fit TRANGATIEN

and receive &

" FREE CATALOG
+%1-800-682-9968

Credit Cards Accepied
Be Independent and Get Your Owm
Personal Cable Equipment

high-strength Sheeting, deluxe Trim package; gy
m- mw‘ WE‘F w Directions! ::-.m::l:i '-.:n:i:-\nl..'\:: :-r-:-:'.'.iu
LIMITED-TIME BARGAINS (Call ir cthens) [ | ———————
27 x 36'=Value $8,061 - NOW $4,134
34 x 48' - Value $12,630 - NOW $5,468
42 x 60' - Value $17,940 - NOW $9,198
48 x T2' - Value $26,150 - NOW $13,398

S 1-800-843-8275

(FAX 612-544-1835)
L]

P

Whigpeny pur dww in LS Corp., PO Baw
Pl PG, Salwre FL BT COO DR,

Eall SET- TS V000 o wearad 16 84 5 5100

Wi ol et Dowiah FL- 011
Comearmers » Coarsasmblion « Fllde

“90; HOUR
-5 _....--} $AVE ROREN
"‘"“-..

Eurrs Eurcmsowacs = 2027 Sa. 10™ Swee
Omaha, NE 68144 « £03-334-552

SCRATCHED OR CRACKED
WINDSHIELDS & PLATE GLASS
3L i Hi-Twch Diptikissr systam

repairs moe! glass be
— g weimout remaoval i

1580% prohi Eany io leam
anmmq y 1o “Tankiess Gos Hol Water Healer
= Confnuous Supply

caLL wow - TouL rree B0O0-695-6224

NVE/DFTIKLEER DEFT PM
& P.O. BOX BOS, LYW, Bl 018042538 1_!1!}“4 i

Con OO0/ 5E-ATE] tuw P Besirese
WYEONE Mk Yol Com
9971 e Bl Sue IO0-A
Socmmeno, Colfomio #3807

ai Myson . We're alirays in Hot Water!

ey CABLE TV (2]
DESCRAMBLERS

":t"" DERLERS WANTED
LOWEST PRICES Mawrm Bt maiss

Hevolutlonaﬁ Cable Descrambler

"%.:;M!ﬁ!.%

Floase hava MODLL wsed in your aiea when cating
ENE Concepta iac
1-3“0-535-1 343 PO Bex 49503 -PM
MPLE. MN 5448

 e—— 15
ViR 1‘\ SKELETON REY

] | = Amazre

L "|.:‘||.1n

0y Your
__'_" Friends
d Tefigin® iy, Precae Instnsctions, § BORE,
iE " o- 11 BE uibd 1 SRSt iiSA perpoies Syl
Gt unﬁ.mm:-ru Paborad 7 wwnun gwuwary [0 gl

sRzilng Bewed, Saeed Now (R Y BLMS + 12 GRM e Kale
L B0 W, Montpamery Av Mo bbb, Rockville Md 30850 |

ERS!Voés's

OB ESHOM

With Year 2000 Technology!

Replaces Jerold, Pioneer and Scientific Atlanta

FEEthEE * Favorite Channel Memory Banik d‘:'"tﬁlb ":u. [‘ o, Instanthy A
o « Programmatis Parental Lackait CRITH 150 (o
* Built in Descrambler F.I;_t" - : . "cl! st nﬂn.d“: il Does Everyt
o Ctndaiar el » Chamnel 3/4 Swilchable does Bdi’:lj_' -u;i
» T50 MMz Free .1-|.h|[.|rrf DFFI'I"T'q.-_..
S
Irtra-Fled Wieeless Ramabe Cortro I‘haa 4l Dey ;}M 1

= Infegraiad Volume ap '1" 1e Cantre
On Screan Menu Displays For A

| [ _u';ﬁﬁlj. o 4
Houwr Demaoin -luu.-imrun- 2485 - Luf &1
Whaen You H'lnl Something Batter Than i-:;.r.mj:_'

SMALL AD - BiG SAVINGS

Cable Converters * Descramblers

 All Brands Including Sigma / Best Price & Quality
o 30 Day Trial 1 r. Wamanty o Top g5 For Trade-ins

CALL: 800 §81.- 0

DESCHAMBLEHS /| CONVERTERS




Earn $4,000 Per Month ROLL-TOP-COVER *

From Your Home
With A Computer!

b "I

Begin part-time and still retain the security of your
present position. We offer 20 services you can

perform for your communiry from your home. No For a free brochure, call or write
experience necessary—easy to learn. We provide et R A
training and compurter. For FREE explanation PACE-EDWARDSCO, Lept. I
s ek WSl s eaA 2400 Commercial Bivd. » Centralia, WA 98331
1-800-343-8014, ext. 532
Computer Business Services, Inc. 1 '300'338' 3697
i “The Originals”
Novavision & MiLLENsuD® 9
Revolutionary new universal one-piece converiers and JErrOLD® TVT & TNT
descramblers. Fully activates all Jerrold, Scientific ACTIVATES ALL JERROLD EXCEPT BASERAND
Alla_nta. and Pioneer systems except haseband, SCIENTIFIC ATLANTA® MED
Options include; ACTIVATES ALL SCIENTIFIC ATLANTS
» Picture in Picture = On-screen display EXCEPT BASEBAND
+ Simultaneous waich/record = Stereo NEW IMPROVEDIY
FREE PH._.D?" * Channel ID + Last channel recall Pioseer® PIO-ITI®
. - » Volume/Mute = Favorite channel WORKS ALL PIOMEER 5YSTEMS
ACCREDITED DEGREES * Parental control * Ch 3/4 switch Call for
MINISTERIAL LICENSE All Other Modsls Avallsbls ﬂct)
PROFESSIONAL DIPLOMAS 30 Day Free Trial + 1 Yoar Warranty Hlaoen MicroCom Inc.
Psychic *« Hypnosis * Counseling * & More! Bast Dealer Prices Available Anywhere! Broch 800-555-2“]2
Rush Name & Address To: v B epedif Aianis. Puneer s regeaiened bidemaru YRGS MasierCard « VISA « AMX « SO0
PULC = BOX 276265-PM « SACRAMENTO, CA 95827 g ad s tﬂdtﬂ

**CABLE T.V. **

DESCRAMBLERS INVENTORS:

CF8 BIECTRORECS We want a new home exerciser.

1-800-995-1749 We're one of the world’s largest direct response marketers. You've
probably seen our full-page ads in national publications

_ for our treadmills, strength machines, stepper/climbers, riding

'-K_ITE,S machines, etc. We've sold many thousands, and sales keep

I FREE COLOR CATALOG humming, but now we're looking for a new product.
l Choose from ower 200 exciting kites
* Mary unusual & innovathe designs
l Call or write for your catalog today!
| Into The Wind » (s00) 54034

Lﬂ'ﬂ"" Pearl 5t Boulder, CO BO302

If you have a design or prototype for a
new-concept exerciser —
or a breakthrough improvement on existing types —
we'd like to hear from you!

We're seeking a design that gets superior results, that might
capture the public's imagination and that has terrific value built
into it. Some of today's best-selling exercisers were developed in
just the last few years, and have paid off handsomely for their
inventors. Sell us on your idea and we’'ll fund its manufacture and
marketing, and pay you royalties on every sale. No risk, no obligation.
Completely confidential. Write or fax.

COPY RENTAL TAPES WITH OUR
VIDED STABILIZERS

Now you can tuna-i o your lavanta

cable TV programming and
e . MBI, Inc.
FREE Cable TV Catalog. 1 veas wassanty 677 Connecticut Ave * Norwalk, CT 06854

FMODERN ELECTRONICS -y Fax: (203) 866-6943
b 'HDD'BGE‘EEE""B | Attention: Barbara Bosill

2125 5. 156TH CIRCLE = OMAHA, NE 68130

PO AR MECHAMICS ® APRI Ii?lﬁ';. 1ag



, ta‘{ﬁg r Head

Don‘t Lose

Owmning vour cable
equipment saves you
the high cost of monthly
rental charges and gives you
complete control of your TV

We have the Best in
CONVERTERS

and

DESCRAMBLERS

Everquest *» Panasonic * Jerrold ¢ Zenith * Pioneer
Scientific Atlanta » Oak *» Eagle » Hamlin * Tocom

1 800 624-1150

M==R MDDt =S

875 8. 72nd St. » Omaha, NE 68114 m

Wlembeer ol
Svanenal L onsumer
Lable Associston

Revolutionary '"2-in-1"

TFIIMMEH/MOWER'

Takes the place of both your hand-
held trimmer and rotary mower!

*Thc DR®*TRIMMER/MOWER rolls

*Perfect

ight as a feather” on two S forALL
}6 WHEELS! i :T:]::mng
*TRIMS far casicr, better, M and trimming
more precisely than 4 around smaller

hand-held trimmers, PLUS,
MOWS everything from
whole luwnn?cvcn wel!) 1o
ln_uEh. waist-high growth
wilh ease!

*Rocks, roots, stumps,
elc., do it no harm
because the "DRE®"
has no steel

blades o

bend or dull————

propertics, vaca-
tion homes, eic.,
or for finish-up
mowing and
rimming after
riding mowers
on larger parcels.
A delight for
anyone 1o use!

Tow. Free
| (B)GY1-2244

Please call or mail coupon below
today for FREE DETAILS about the
Rr'-uhlhurl.ir'r DR* TRIMMER/MOWE H'

Fil"\ll case rush compl ee details of the Re 1ary
DEE TRIMMERMOWE f ling pruces and specifica
Viions of Manoal, Elecric "5.'_|r! -_: md Professional Mo
| gned *ONF-Season™ Savings now in effe
E FOP
:""..Id:.'\x :
= 3 City SLate L£ap _ .
ol g b j To: COUNTRY HOME PRODUC |\' [k!‘ll 175
i L ¢ pr 3 Fdd v § A5

Ferry Road, Box B9, Charlone

I(&Hﬂlw

Concreic Dome Kii

rm Slﬂ.lf.lcﬁnn

r. A * lll Ilqw I!nﬂl-l :

:I-L; ste ml' :E:m Systems
49 M s

S i

Ler Us Help You Select
Your New Satellite TV
!nr.rl‘..ﬂnmcnl‘ ﬂrll‘iﬂ'l

Over 1 Million Depend on Eh_;rwl'llr.l-
1-800-334-6455

) 3E-TI-A23  Fax D18-TH=-40TH
Si vision, Inc®
FRONTIER DRIVE
FE AGLUS FALLS, Wi 56537

Are You Pressured by Your Maltress?

Spring, air and foam mallresses are
pressurized. When you lia on them,
they push back all night long.
Pressure is not your friend. It caus-
a8 backaches, sore joints, slifiness
and numbness. For your body’'s saka,
don't spend 1/3 of your life lying on a
pressurized maitress! There is a
better way! Order our FREE catalog.
Get all the facts on mattresses!|

Request Cat. 22 1-800-782-4825

CABLE
DESCRAMBLERS
No 800#

No Cuiuloq
Just jow, |ow prices.

Call the rest
Then call us for the
best price.

305-425-0751

NO FLORIDA SALES!

POPULAR MECHANMNICS & APRIL 1995



SP#.DETUHER -GMESF‘EE v hG SPACE! B

L

B Conmroraten 20 . .
I [NEQE $7 250, Snetsia via tun LISk 125

= e EPRET [Ty, o
A— 23558 KUATE St San DIEGD, CALIF 82110

CABLE TV

DESCRAMBLERS

Best Prices in the U.S.A ! We Will Beal Any Price!

~Jerrold, Scientific Atlanta, Panasonic
Pioneer Green, FTB3, SA3, Super-Pio

~Jerrald Ir rmpul.e L Starcom series [Stealth)
Sci. Atlanta inc. 8536/«, B580, Drop-field (MBOD)
FAST SHIPMENTS FREE CATALOG
30 DAY MONEY BACK GUARANTEE
1-800-818-9688 wr ssest
U.S. Cable TV, Inc., Dept.: KPM045

4100 M. Powsprling R, Bidg. F-4 Pormpana Beach FL 33073

'
HYDRO
MAGNATRAC.,
Mo Beits.. .All-Hydraulic Drivel 1
Use for sxcavating, claaring, :
Esmdscaping, garening,
logging.. or work for 1
others bor Extra CASHI :
SCATALOG . $2.00 @
@ VIDED =500
@ BRAOCHURE _ Frea Il
@ Technical Marual - $8.50 1
STAUCK-KIT = Baw 307 = Dept Plitass

CEDRARBLRD, WESCDNTIM !'I“I' "
-

CABLE TV
MULTI-MEDIA
EQUIPMENT

+ DESCRAMBLERS/ EH'I"EETERS

& BLiL T PROTECTORS & IMML
& [Dhii ,|In.|_ C:-q HoLD ANMN l..‘.'_LF-'E
s LATER PENS & VOIC I-MJ\._

b 800 833- 2915

-

-
T

’-

EvSTEMS

,u,_. BE TeE DEALERS B
¥ 2 SAVE -.l'-.-.a':
szﬂm.y COURTEQUS SER'UICE

GUAZAN

IGHT. 100% Lagal

DMV [DUN)
oo ..

|
CABLE TV DESCRAMBLERS

» Quantty Discounts * 24 Hour Shipping
= Save Money Don't Rent
NOBODY BEATS OUR PRICE
Call Us Last For Best Price

1-800-677-0321

Afryana imgibying theft of sanace will be denied service
W1 - NO FLORIDA SALES

POPLILAR MECHANICS ® APRIL 1995

=T TS - MINBKES
AL TERFLUN KARTE
L HAIENES + KITH = CARTS

.FMIGA'II«LI:E'I#
e iy b e = 0
o e e v -

HI.!_J |

Make *25t0°*100 per hour

with ‘Badge A Minit

iI's meally possibe By maung and
lm'\ bnighe colortal Bacge-A-Mat
2%4° buliord. Bulons b piowen
idfey-Mmakei # s, Nel Ml
ety conventons, of anywherns
peaple coogregite. Thery 1

(25! an easy 10 maie walh
Bate-A-lhini 3% EEapentve

Sand flor a FREE ful color
of sandl for &

iR -—.-.ﬁ

CIts0g
Starier Kit, only 529 55 qﬂ - w,
phus $4.25 il _.%

resadents add §9 87 tax)

Bsdge-A-Minn_ Dapd. PMA0S, Box 800, LaSalie, IL 61307,
Phone 1-800-223-4103

s 5 uﬁ!“Fm!; J
BEST PRICES Il:lr..l?.r"‘hh
Panasanlc, Plonaer, Jerrald, Zenlth and Mora Braods...
CALL FOR FREE CATALOGUE

GTOLEZONE

1-800-909-4333

WantadAwE;;‘hﬁ:SM

]mu hsmum

DONE Pahln dou, Ragwand, C2 Badid

RADAR JAMMERS

“EVERY DRIVER SHOULD HAVE ONE™
NO MORE TICKETS 11!
siwew ) MIRAGE 2001

ES R RRTE RS FTEE Tl '—I|
HOW IT WORKS | FREE!
| 0 e e
The Mimgr uses slac AT
LeAicaly ganaryied RALAR
whilé noise infes ThiFs
ferance 1o scramble —_—
targed radar-signals sz
“i.;]l a..rui. canmt EB
-

cormpute & wagnal et
Fas ke affacing by wihite noss interfemnce g will ot degiay By
ot Tha Minsge 2001 instais e & deachor gna oOmies (ot st
#cl. mount and ausdisry povwsr [ords. Aso e Mirsge uses The lnost
achances in passive jamrmng {echnology which aes 100% FCL legai
ORDER TOLL FREE:

=] 1.800.792-0044

Damzuns

factory
Id it yoursedfl 35156 « 50x124 &
‘El

800-888-4606 ===o

| E nsure your safety with the
dEvice Hﬂ ALUTO-OFF electric timer.
saves energy. | Free from dials and adjust
ments, just 342l in size-
slmply plug into electric outlet
$6.95 pa and farget about il Comes presed in
3 for 812 65 |15 minute inerements up to 24 hours.
dfor 51785

QNLY

h Send to AUTD-0FF" = P.0. Baa 277 = Wesi Park, KY 12005-0277 )

800/334-8475

MasterCard - VISA - AMX - COD

For the amount of money you spend each year on

cable rental, you could own your equipment.
You Now Have A CHOICE...

save money by purchasing your cable equipment. ACCess
all premium and basic channels. We offer the lowest
prices on all major brand names including Zenith, Jerrold,
Scienific Atlanta, Tocom, and Pioneer. FREE 30 day
trial period and 1 year warranty. So. if you are tired
of the rising cost of cable TV...

Call for your free catalog today
Add-on Cable Company

151



Classified Ads

Dorothy Nolan, Classified Manager

Rates: $12.60 per word. 10 word minimum.

Bold Face Type—S$1.00 extra per word. (First word automatically set in Bold Face Type). Gray Background—Additional
$54.00 per advertisement. Centered Headlines (5 words or less)—$65.00 per line. Our JUNE issue closes on APRIL 5TH. (On sale
date is MAY 15TH). All advertising is payable in advance by check, money order or credit card. Advertisers wishing to charge
their MasterCard, American Express or Visa accounts, please be sure to include number and expiration date, Send order and re-
mittance payable to: Popular Mechanics, Classified Advertising, 224 West 57th Street, New York, NY 10019, Be sure to indicate
classification under which advertisement is to appear. For additional advertising information call 1-800-367-5452/1-212-649-
3167 or FAX: 1-212-877-5415/1-212-586-5582.

Advertisers using a P.O. Box number must furnish complete name and street address for our records. To avoid delay in the
publication of your advertisement, please send samples and descriptive materials with your request if your advertisement
does not state clearly what is being offered.

YES!!!

' We do take advertisements over the phone. Contact Dorothy at 1-800-367-5452.
Please have credit card information handy. Thank you.

ADVERTISING AGENCIES, ADV. SERV.,
MAILING LISTS

RAIVERPARK Mading Lists. Busiress Opportunities - Frash,
Guaranised. Sulte 585, 1706 Front S0, Lynden, WA BE264.

AIR CONDITIONING & HEATING

AIR CONDITIONING, HEATING, APPLIANCE & UTILITY
FARTE shipped same day! Catalog - IBM compalible saf-
ware of paperback. (specily one) $5.00 - refundable
VISAMASTERCARD WELCOME. PARTS EXPRESS, PO
Box 912, ML Proapect, IL 60058,

ANTIOQUES, RELICS, ETC.

FREE List to Senous Colleciors. 300,000 Indan Amndacts,
Spaars, Pols. 50,000 Minemis And Fossds Caddo Tradng,
Bom &89, Murfressboro. Aransas 71958

ARTS, CRAFTS, SUPPLIES
“GETTING Started in Stained Glass " §1 00 Whitiemara,
Box 2085T, Hanowver, Mass. 02330

CLOCK WORKS, Basding supplies, mckhound supplies,
bell buckbes, cuf slones. Wholesale catalog $1.00. Eloxite,
Box 720, WheaBand, Wyoming B2201.

AUTHORS WANTED

AUTOMOBILES

$225 DAILY "CHAOME PLATING™ Autc parts, Moborcy-
clas, inexpansive, easy. (Free) inlormation, Chrome Finish,
Box 5748, Dattona, FL 32728

Bax 1197, P Baach, NJ 0ET42

tumiture, slecironica, COMpUIBTS slc I:'.IFBI.RIS,DEAM
abie your area now. Call 1-805-962-8000 Ext 5-20024
SECRETS OF CAR BUYING. 10 page repon. Save hou-

sands! Guarantesd’ §9.95 SECRETS. 4524 W. Tacoma,
Broken Amow, Okiahoma 74012

FOOL thosa thisves, simulate an axpansive car alarm,
Smal binking light package. Sand $12.00 to: DHAMIS, 1185
Moody Bivd., C.P. 77000, Terrebonne, Ouébec, JEW 555,

CARLISLE import - KitReplicar Mationals, May 12-14,

Sunclay a1 4 pm. Space Available (717) 243-TB55.

B4 MPG On My Car With 520 In Supplies! Free Datads.
Send SASE. NIFl, Box 1465M, Seneca, 5C 20678,

CAR ANTETHEFT SYSTEMS THAT WORMK. Our Bookist
Gives ALL The Facts. Just §2.95. Sand To Bill, The Car Care
FREE.

PROTECT YOUR ENGINE with o or cosiant level detector
kit. Only 566,97, O 55,00 for more information. Send chack or
mandy ardar 1o: Auvio-Cal, B230 Wilshire Bivd, Sule #7113, Los
Angelas. CA 90008, Tet 1-800-245-4248

1 AUTO SUPPLIES & EQUIPMENT

ALTERNATOR Generator Rabuilding book. Details: HY
Technologies, 7505 Barkenting, Las Vegas, NV 89128

AVIATION, HANG GLIDING

BUILIVFLY Your own BACKPACK POWERED PARA-

Sale, Simpls, Inexpansive.
only §18.95. EASYUP, &17-M Andamson, Talenl, OR 67540
BOOMERANGS ... HIGH-TECH DESIGNS!! Incrediie

Rarturns Fun FREE CATALOGS. Boomaranghan,
1808-1 N 3rd, Monrca, LA 713014222,

TRICYCLE POWERED PARACHUTE PLANS Send
$50.00. Lawrence Raboin, 13345 5.W. 106 Avenue, Miami,
Fanda 33178

ULTRALIGHTS - Sampile issue 5300, Utraflight Magazine,
12545 TOth Straat, Lango, Flonda 34543-3025

HOMEBUILT AIRCRAFT - ILLUSTRATED SOURCE-
BOOK: Niw Second Edition, 304 pages. Kils. Supplias, Ser-
vices - Evonything 1o select. build, fty and masntain your own
aipiane. 520,00 plus 34.50 3 (USA). 1-800-557-2376 in
USA or (FOT) TAT-1509, B-d PST of CheckMO bo: Aaro-
crafier, 040 Adama #G(0). Bancia, CA B4510.

DRUG RAID SEIZTURES: Buy Dun Cheap! Cars, Trucks,
Boais, Computers. Seizuwres, Box 51488-AT, Ontario, CA
el

SPRING Cariisie, Apnil 20-23, Carisie FA Fairgrounds, 62 |

Acras of Aytomothve Excitemant. Car Corral, Flsamarked Over
B100 Spaces Phone: T17-243-TBSS

VAPOR CARBURETOR TRIPLES MPG, Free inlormabaon
HAA, F2EISF Bowling Grean, MO 8X334-9350

FUEL ATOMIZER 2000. Famous, small and doubling gas
minage e mary. Save gas and sarm money. Costs lss than
£150 00 Guaranieed, Free Informaton, BOD-B47-1771. 2dhr
rllﬁmr:lud massage. Wyoming instruments - A Name To Be

st
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AIRBOATS. Hovercralt Supplies. Plans, Propeliers, En-

gnes. Catalog 55.00. Ascwprop, Box B10M, Mesksr, Olds-
homa T4855

RECQUEST A SCREEN WHEN ORDERING YOUR ADVER-
TISEMENT

BALDING _

GROW Halr 4 Months. New Discovery! Box 1012-C. Makat |
| 1-800-341-0345 — ANYTIME.

1250, Philppanas. Brochure §1.00

BOATS, OUTBOARDS,
TRAILERS, & KITS

BOAT PLANS - PATTERNS - KITS - Over 240 Canoes -

calalog. "Epaxy Manual 2 GLEN-L, 0152 Aosscrans, Box
1804PMS, Balfiower, CA S0TD6-2138. 310/830-5758,

BOAT KITS - PLANE - PATTERNS - AMERICA'S
LARGEST SELECTION - B/T0" - Powerboats - Sailboats -
Thmarans - Dinghies - Houseboats - Hydroplanas - Turmes-
COVER Mo dryrot apoxy boatbuiding - HUGE ILLUSTRAT-
ED CATALOG $3.00 (Airmail $5.00), Book "Amaleur
Boatbuldeng”, 5600, - Free EpoxyFibemglassSupples Cats-
log - CLARKCRAFT, 18-5 Agualane, Tonawanda, NY 14150

MERCURY - FORCE - EVINRUDE-NEW 1993 Bar-
pains... Al Sizes..§2.00 handling... Scon McCulloeh
parts... Eloctra Maring, 810 Memick Road, Lynbropk, New
Yark 11583 INFLATABLES,

PLYWOOD Ponioon Boat - & = 12° Deck - Buld For Ap-
proximately $700. Picture and Info. §5.00, Plans §25.00
‘Wayna Wagner, Box 1312, Bristol, IN 48507-1312

BOOKS & PUBLICATIONS

AUTO THEFT DETERRENT PLANS. $10.00 Chack/Mon.
eyorder. W Sacunity, PO Box 4044, Culver City, CA 90231
a044.

CAR BUYERS! Never Ba Taken Advantage Of Again
Save Money, Time, Hassles. All New Car Buyars Guide
Send $0.85 MNow. GBS, Sulte 414PM, 685 Placervills Dr
Placerville, CA B5667,

“AMARCHIST COOKBOOK™ Avallable again! $25.00, de-
Ivered, Barncace Books, Box 1401-X, Secaucus, M) OT096.

“SHARPENERS REPOAT™ Monthy Newskte. WValuable
Tips—Souwrces—Buy/Sall Used Equipmant. Free Brochure
Skng Company. Depl. PMA, P.O. Box 22187, Menaapols.
MM 55432

| _'mmmm,m.m.n-:m.m

ton Crisss, Hall, Judgemant Day, Restiution. Bible Stan-
dard{PM}, P.O. Box 67, Chaster Springs, PA 18425

PROGRAM FOR RICHES Eingtein’'s amanng sscrel of tha
hsman brain. Send $10.00 US fully refundable 10 suthor
Brooics Bartholow, 1154 Sarmano Drve, Colton, CA 2324

TAUTODIAL retums cafis aulomancally. Answering ma-
china, touch-tone phone required. $9.95 Guaranieed
VisaMastercard - 1-800-280-0641

SURVIVE Teenage Fhona Abuse$s. Technsgues and
Tocds. Free Infe, P3 Corp., 3810 60 Place, Kenosha, Wi
53142

HOW TO WRITE MONEYMAKING CLASSIFIED ADS.
Tricks the Pros Uss. Guaramissd! 55.00 mcludes S5H. CMA
Adwertising, 303 Oid Tarrylown Road, White Plains, NY
10803 (Mole: This sddress was misprinied in the March 55




BOOKS & PUBLICATIONS

HOW o loss weightimprove appearance. Dust T
wilh meny's, recipes. $4.00, Frans, 958 So. Military Trail
#1206-PH1, Wast Paim Baach, FL 33415

REMEGADES Sourcebook Of Forbidden DaveceaMnowd-
edge. Wnte: #355-X4, Panfiaid, NY 14526-0385.

ELECTRICAL POWER SECRETS! Frea Detais. 1344 Fir-
wood Dr,, Pinsburgh, PA 15243-1881

YOU Can Learn About The Madl Order Business, Free
Dwetails: Dabey. PO Box 1630, Norristown, PA 19404,

WiIN MILLIONS. Secret Manual On Winning Sweepaiakes,
Contest Prizas, FACTS. Send 55.00. Miks Prascia, Sute 112,
134 Morth Canl Avenus, Babylon, NY 11702,

HOME INSPECTION GUIDE Know your home upidown
nmidaiout Send $12.86, Marfite Home Insp., 8702 Aler 5t
Pikesville, MD 21207

SEXUAL PARADISES Of Enrth, Single Man's Gusde To in-
termational Travel. Travel where basutiul young woman long
to meat Amarican men. 240 pages. $18.95 + $£3.00 S&AH.
1 -B00-247 8553

BLACKJACK BASIC STRATEGY Gain Winning Edge;
Laarm Propar Play and Cdds; Aftain Professional Playing Lo
&l Frea Detalls: RSBS, 1107 Eim, Sweary, Toxas 77480

CASH FOR TRASH! Handbook For Successlul

GaragePAummage Salea individusls & Groups. $4.00. Cox,
1600A Astnaspeings Aoad, Pope Valiey. CA 84567

BURGLAR ALARMS &
HOME PROTECTION

PROFESSIONAL SECURITY SYSTEMS. Froa Catalog.
Sacurity, P.O. Box 2673, West Monroo, LA 71204

WIRELESS Home, Auln Securty Systems. Free Calalog.
RAB, Box 358, Easichaater, NY 10708,

~ CRIME VICTIMT MO WAY! Not With This New Book. Fras
Detads or §16.95 pp, Foothills Publications, 24360P Ganasss
WVillage R, Gokden, Colprads 80401

FEEL SAFER or money-back! Three axterics home secusity
labets. 5895, Mindware, 7201 Cooliage, Ventura, CA 83003,

BUSINESS OPPORTUNITIES
IMPORT-EXPORT ocpportunity, profitable worid-widae, mail

mwmmw.mmﬂmwmh

2000% PROFITS Backyard Hert Busaness.
Froa Delals. Herts, P.O. Box 514, Eartysville, VA 22836

HYDRAULIC JACK REPAIR MANUAL, CATALOG
$10.00. HYDRAULIC PARTS SUPPLY, BOX 4157,
BROWMSVILLE, TEXAS TAS20-415T.

tive Profits. Gresslin Correspondence School, Box 805,
Alaxandria, Ofio 43001

NEW! GROW EXPENSIVE PLANTS. 2,000% PROFIT.
Frea inlarmation. Growbiz, Box 306-M4, Saminary, M5
304 TE.

MAILORDER Books. 1,000% Profit. Salactco, Box 1140,
Claarwaier, FL 34617,

RECYCLE METALS. NO, NOT BEER CANS! Easy 5458
weahkly! Free inlormation. Recycier, Box 881804, Frankdin, TH
IT06E- 1804,

§2,000 DAILY From Your Telephone Answerng Machine!
I've made over §1,000,000 using minel (303) 637-14982.
Recorded Details.

RECYCLE! (AMATING PROFITS MADE) Reconditioning
Automobde Bafenas! (Free) Inlormadon! Bafiery Outiet, Box
XI00PM, Hickory, NC 28603-3300.

PLAND Tuning quickly lsamaed with homa study courses
Diploma granted. American Tuning School, 17050 Teler
Dirrve, Morgan Hill, Calif. $5037

HD’“EWKEHE ﬂ‘E5FlﬂlTEL'|' HEEDE“" B'\-Il don't
et caught in tha homework fraud trap! Hundreds of legitimale
companiss want 1o smploy you now! Free repon! Long SASE
Ta: Corsumas Netwark, Dapt. P2, Box 8138, 51 Paul, MN

55108

~ DISTRIBUTE Uinigue Electrons Product. m
Box 28307, Konnefh Caty, FL 33709,

JOIN HOME-WORKER'S ASBOC-II.TH’JH Gal “Guaran-
tond Lagitimate”™ home-employmant ofens (Many Choicas!)
Write- Association - PM 4085, Alexandria Bay, New York
13807-0250.

$5,000 Monthly Assambling M#anl-mﬂd—
ness Opportunity.) Fres : Compulen, BE20F Ripple-
creak, Morena Valay, Callornia 92557-1821.

$4.85/Each Car Alarm Sticksr You Maks. SASE: Aulo-
Guard, Box B3278-PM, Los Anpeles, CA 90093,

START A-Million Dolar mad order business. We drop-ship
2055 bast salling products. Lowes! below wholesals prices.
immedials delivery. Spactacular home business ocppafunity.
Frae Book. SMC, 9401 De Soto Avenue, Dept. 20-T8,
Chatsworth, CA 813114981, (B00) 345-45MC.

$1,000 WEEKLY AIR TOOL REPAIRING. Froa Dotails.
Box 4172, Wichita Falls, TX TE308-0172

$25.00 / POUND PAID For Aluminum Scrap? (YES . Free
Fieportl) Write: Amerscrap - PM 485, Alexandria Bay, New
York 13607-0127,

QUIT BEFORE YOU ARE FIRED Established Homabassd
Tachnigues Immediate Incoms Wrils Omnsdux-Ad, 8689 Or-
chardiake Rd. #2862 W, Bloomiield, Mi 45322

BECOME A CERTIFIED PLUMBER Home-Study. Cal
Amytime, 1-500-678-1240

$320,000 Yeary Sefling Bocks by Mai. Recruiting Business
Associates, TPCF, Box 4113, Torrance, CA 90510

WHOLESALE BARGAINS. Frestees, Gheawsys by
‘Wrilta: Wholesals, Box 51488-A, Ontanio. CA 81761,

550,000/ ar. Selling, wholssalng or sxporting cars. Frea
report. Autonat, 507 Oak, Friendswood, TX T7546.

Io, AR 71685, 1-800-243-2211.

5225 DAILY “CHROME PLATING" Auto Pans. Moloncy-
cias, nexpensive, sasy. (Free) inlormation. Cheoma Plating,
Box 5748, Deliona, FL 32728,

5802644 from homemads How- bookisls.
Froe rapor. Bocklets, 507J Cak, Friendswood, TX T7546.

S400 DAILY “TINTING AUTOMOBILE WINDOWS™
FREE Details. MOBILE-TINT; 82A Mun; Hampton, CT
DE24T.

$40,000 ON 4 ACRE! New Hydroponics - inexpensive.
plmasanl, practicall Free inlormation. Robin's, Box 681804,
Franklin, TH J7068- 1804

MAILORDER BOOKS. Excellent profits. Mascor-Phi, Box
B3I0A, Skvar Spring, MD 20807,

FREE Inlormation: Amesica's bosi Profiable Home Busi-
reas Opportunity! 1-800-644-4133.

WATER WELL DRILL—Economical—Simple—Sturdy.
Start PROFITABLE Niche Business. 1-B00-656-5T68.

MAKE 515,000 monthly! Tha Perisct Business. Na Invesl-
ment. Easy. Frea Booklel MPM, Box 57, Lanowe, ID BR541,

l‘l wmwfﬂlﬂnw&w
Publicly docurnanied seven week 519,910 incomal Free s
o cassaite and Repor revaal averything. Aeal Money 333
PRIES SW 5th Streat, Grants Pass, OR 07526

UNBELIEVABLE |ncoma Al Homa! 51,000's Weaakly.
Guarantesd. Mo Inverony - Mo Irmeestrnent! Sian Now! Com-
phote Guide $3.00, RSM Corp., Box 1172, Fairlax, CA 94078,

MONEY ... WEALTH ... MAILORDER! Make 575,000/
Year. Wre: Lindsey's, Box 208, Jackeonville, North Cangling
28541,

HELP OTHERS IMPROVE THEIR HEALTH. BiG MONEY!
-800-2T0-8028—ANYTIME.

1

OVER 45 Monay Making Sysiams revealed, Need axtra
cash, sand $4.85 for Shipping and Handing, TDS Enterpris-
&8, Bax 80213, Bilings, MT 59108

CAN YOU MIX CEMENTT This business is for you. Maks

mnd natall Pavingbilocis kor big prof. Details: Beck Enginaar-
ing. P.O. Box 1304, Mshilie, NY 11747

Busid, Wmmmmanwm
1402 Aubum Way N, #8383, Aubum, WA 98002,

BELF- in 24 nours. Guarantead! Detaled suc-
cass guids $10.85 T.Js, 315 McKinkey, Kellogg, 1D 83837

FREE slectroplating cataiog. Kits. University Pubns | Box
1071, Prove, UT B4B03. (801} 377-5067.

ENTREPRENEURS. St Homamade Bookisl Mewsianer
Sell-Pubkshing On Shoestring §35,000, §$100.000 Incoma.
Details. STAHLKAS, 680 Wasichester, Willinmsvills NY
14221,

START a home busingss in your spare tma. Fres informa-
Bon. TRAC, 12044 SE Ash, Pmanlmm

EASY, EFFORTLESS, EN.IO'I’I WAY TO RICHES.
Make money immediately from homa. Details: SMI, 16613
HazrelDed, Sulta 162, Vancouver, Washngion SE8ES

PRIVATE INVESTIGATION TRAINING! BIG INCOME!
OWN BOSS! FREE INFORMATION. PROBE, BOX [PM)
2113, BEVERALY HILLS, CALIFORNLA 20213-2133.

YOU'LL MAKE §285 DAILY and mare crafling unsque
chocks ab homa! Easy system! Box T043-N, Hoffrman Estaiss
IL 60185, [TOE) 310-0078.

NEW! 2000% PROFITS - in . Fraa in-
foarnation. Castcrafer, Box 16586 (M4), Memphis. Th 38158-
0566,

W'l 100% MATURAL CITRUS OIL BLEND; De-

Distrisutor Info., 2 Botes Cirus Spray Mist Send $10.00:
Huricana Ciirus Comp., 10740 M. 58th 5t Suite 185 Tampa,
FL 33617,

PROFITABLE Incoma, Delalis From Mopac. 7850 Taulbut
Stroat, Mission, B.C. V2V 3W8.

PROFIT FROM IMPORTS. Sources from Asia, Maxico,
Ewrope. ldeal part-time business, Frée Repon. Fosswosd
Dapt -1 TE3 Mountain Awe., Springheld, M. 07081,

FREE REPOAT! Madorder success secrets. Rabon Publi-
cations. 53440-PM Aabon Ad., Bay Mingtte, AL 36507

FIMAMCIAL FREEDOM NOW! 22 Home-Susingss Guides.
Fraa Information. LSASE: MoneyMakers Box J30-PM,
Tomiking Cove, NY 10988

MAKE $1000 in spare fime! Free Sotails. JB Pubdcations,
P.0 Box 838, Suite 1001, Horsham, P4, 16044

WE buy newspapar clippings. 5T81.27 weskly, Sand
stamped envelops, Edwards, Box 487180GH, Atlanta, GA
31148,

LET the governmant linance your small business.
1o $500,000,00. Free recorded message: (TOT)
443-8600. (KIZ3)

A=50% Advertising Sales. Fast Service - Sinca
1884, Send 52.00. CPSP Inc,, 256 Main Si., Dery, CT
DE418.

“MANUFACTURE GIANT PROJECTION TWa"—Huge
profits!!| Simplalll “Sony gquality™!!! Catalog $1.00. POLI-
VISIOM, 187-PM Cypreas, Throop, PA 18512-1429,

§500.00 FROM ONE SACK CEMENT! Picturs Proal §1.000
BRINCO, Box 401092-K, Hesparia, CA 92340

| pmanca!
Co., Bax 537, Wala Walla, WA S0082 (415) BOS-6537.

WORK FROM HOME, Financial inda) ! Cuatzal

THE DIAMOND RULE Low wages & aases Cured than

| endured, 300 proven ways. Nazareth, POB 344, San Marcos,

Texas THEET-0344,

PLASTERCRAAFT . _ . Profitable Home Business 3000
Moids Avafable Details. Lynnetie, 6251C Menipark. Mentor,

E TRUE, EARN 375,000
(5 IN WINDSHIELDS AND
THEM. CALL 1-800-826-
GLASS MECHANIX, 4555 MW,

RECORD VIDEOTAPES ... Al Home . 55,000 Monthly Pos-
sible. No Pomography. Free Details. Wma: CMS Video Com-
pany. Dept. 17, 210 Lorna Square - 8163, Birmingham, AL
A58

WE Ofter Two Greal Home Based Businesses With Mins-

EASY BUSINESS! EARN 51,000 weekly. Free details.
Write or send stamped, addressed arvelopa. TODCO Box
12308, Masrillvibe, IN 48411-2038.

GET PAID $208/ Aoll Taking Easy Snapshats At Homa!
Fre Repor: Pholotes, Box 2457-PA. Pmecove, CA 82548
B08-658-4T737.

$392.00 From Sguans Foot Phywood, (HugaDemand) 51.00
[Rafundable). Wootwin-PM, POB B50, Bridgewalar, MA
02324-D858.

Bﬂﬂ-mﬂEf HEIHE- LICH.T HOUSES, Par-time New Ca
rees, Small Investmani, Free Brochure. Fizer Jay, Box
4017704, Reddng, TA 06048

LATEST UNIQUE MAIL ORDER PRODUCT! Raady 1o
Star, IMMEDIATE mad ordér prograum. Complibe with ads
and Myers, Details. Scine Marksting, 10013 NE Hazel/Dedl

mum EHar. S100 Per Week Profit From Each. Full detalls | Sube 162K Vancouver, Washington 96545

53.00. J & M Speciafies, 34030 Cameron Drive, Hendenson,

O AL BIEFUHARIFT & ADDU 1 BOE 1E3



BUSINESS OPPORTUNITIES

FREE Report, Maiorder Secrots Revealed Diversified, 527
Azusa, Suite 3851, Covina, CA 81722,

BUY IT WHOLESALE

BELTS, Buckiss, Jewsiry, Wallets Complabe ling fas! sell
ors. Big Profits. Color catalog §1.00. Anchor, Box 3958-PMA.
Marth Providenca, Rl 02911

~ FAMOUS NAME REPLICA WATCHES. Excebent Chuslity.
Whoissale Brochure, 1-800-553-4334

FRAGRANCES! Designer Types. 100% Guaramsed! Color
catalog §1.00. Chenshed Jewelry, 18945 East Ridge Road,
Sute 5148-, Rochosier, NY 19622,

CABLE TV EQUIPMENT

TOCOM 5503 5 Lot 555, BB 5225.00, A580 §175. 1-800-
218-B18.

CONYERTERS Descramblers 10% Under Any Compet-
tor's Prices. 713-4484-2477. VisaMastercardDaomer.

CABLE TV Wiy rant? Whan you can own. Low prices,
quallty products, Call TONITE 6 pe-11 pm EST 1-800-865-
7463 froe catalog. True Value Electronics, P.O. Box 531, Line
coim, NH 03251,

CABLE Test Chips. Puts cabip box mig hull senace m-‘k_\-—'
£20 08 15 S50 95 1-B00-452. 70040, (310) SO2-0841
“REVOLUTIONARY Technolagy. Univarsal Box Works O
Jermold-Plonses Sysiema, 1-800-8T8-8342

CABLE TV CONVERTERS/OESCRAMBLERS. 2 yanr
warmanhes on Jeamold, Janiih, Tocom, Soenlifc Allanta. We
CABLE SERVICES (218] 8354128,

CABLE/SATELLITE DESCRAMBLERS for all systems |

guarantesd Send SASE for informaban. Mystical Elecironics,
PO Box 481 Cooper Stabon, Naw York, NY 10276

CABLE TV Now Products Bast in The Business. Extarmal
Actvators For Jerrold, Pionaer, Scientific Atlanta Liang Or
Dead. Save Big 800-375-T0R22

CABLE Tes! Axis, Cubses, RFT1's and Traps. Jerold, Pio-
ngr, Saprna Bowes. 1-800-671-1110

“BULLET™ BUSTER. Electromically shild your cabie Don
§10.85 + $3.00. 5H. VISAMC. Esectroman, (504) 482-3017

" CABLE TV, DESCRAMBLERS, Converiers, Combos,
Quaniity Discount. Call Now. Wae'll Meat Or Baatl The Compe-
Inion. Lirkearsal Sakes, 1-B00-627.2371

CABLE DESCRAMBLERS, BARGAIN HEADGUAR-
TERS, WHOLESALE PRICES. ABSOLUTELY THE LOW-
EST PRICES! MONEY BACK GUARANTEE, NOBODY

TURN-OM CHIPS - Easy To Install Jermold, Ponee:. Scier
tifc Avanta. Zendth Owanisty Pracing Available. Al Ordees
Shipped Within Twenby-lour Hours. (1-B00-B00-8532) TAZ
ELECTROMICS GUARANTEED.

CABLE CONVERTERS, ACCESSORIES BELD
WHOLESALE! Immadiate delivery Irom geaani stock! GO0
ordars only. Mo Florda sales. 1-800-3395

BECRET CABLE DESCRAMBLERS! Buid your cwn De-
scrambler for LESS than $12.00 in SEVEN EASY STEPSI
RADNO SHACK Pans List and FREE [TRTLREY
that COST NOTHING To Try, Inchuded. Sand $10.00 o
INFORMATION FACTORY, P.0. Bos 660, Saabrook, Tosas
TraeE. hor GO0 1-T13-822-3512 Any Timel

. CABLE T.V. INSTALLERS MAMUAL Sngla Dual cable
EyEtamsS apartments. explased!
Sand 514 85 to. Inkotek, P.O. Bon T1072, Milwaukss, Wi

53211
CABLE Descrambkng Manual, §14 85, Salelile Descram-

Tn:r\-.rul'-'_rm polas. howsos,

bkng Manual, $18.85, Cellular Phone Manual, 522, Cabatron-

ica, Box 30502PM, Benesda. MO 20824

CABLE TV D!IK[&I'I'MI'E—EIDB.-BM Pr-{:u"i-rl-'rr.l;{-u.a.ﬁ
Snipping. VISAMCCO0. Wing ‘Wholesale 800-304-4408

CABLE T.¥. CONVERTERS AND ACCESSORIES. Far
Prces. Cualty Service, and 13 years Expanence Gives Us
The ADVANTAGE. CALL 1-800-8582-3918
VMC/AMEX/DIS/COD. Advaniage Electranics, Inc. 1126
Averwood Dv, Bumsyville, MN 55337 MEMBER OF NCCA.

CABLE TV DESCRAMBLERS/CONVERTERS. Jerolds
Scientitic Atlantas, Tocoms. Zeniths, Pioneers, More!
BEST PRICESI Frea  Catalog! ALLSTAR
1-800-TR2-T214

ZENITH 5T1612 DIGITAL CONVERTER/DESCRAM-
BLER, REMOTE-149.00 (615) 331-9837 DIRK BRAEM,
4528 AQUATIC AD,, NASHVILLE, TH 37211-5304,

CABLE TV EQUIPMENT & ACCESSORIES. Whnolksales
Welcome! 30 Day Monéyback Guaranias® Free Calalog!
PERFORMANCE ELECTRONICS, INC. 1+800) B15-1512.
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CABLE TV CONVERTERS, DESCRAMBLERS. Scientific
Allanta, Forih, Jerrold, Pionsar, Oak, Replacemeant For Most
Models. Oualty, Price & Senace. VisaMC - dealer mguiries
imviied. EAGLE Esctronics, Inc. 1-B00-258-1187, 1301 Aail-
head Bhed., Naplos. FL 33963

PROTECT Your Descrambiler From Cable Company Datec-
Bon With A Diata Blocker. Guaraneed. Send $19.95 To: Data
Tach, 238A Wast East Avenue #2683, Chico, CA 85506,

CAMPERS & TRAILERS—KITS, PLANS

CAMPERS - TRAVEL TRAILERS: Plana®is Calalog
$1.00. Glen-L, 9152 Aosecrans, Box 1B04/AVS, Baliower
CA BO7DE-2138

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

LEARN Cartooning & Markeis, Details. Tooners, Box

;
%
:

CATALOGS

TELEPHOMES AND ACCESSORIES. Free Catalog “Pay-
less.” 6102 Manor Ad.. Austin, TX 78723,

“SMALL ENGINE PARTS" catalog 52.00. Smih's, 513W

¢
|
:
8

TERMPAPER assistance. 16,278 papers available! 30¢
page catalog-rush §2.00, Resenrch, 11322 |daho, S206M
Los Angesas D025 Tol-fres Hothna: BO0-351-0222 (or 310
ATT-EI2E)

" INVESTIGATION CAREER. Ouick home study. Become 2
prodessional. (800} 272-6680

NONRESIDENT UNIVERSITY DEGREES. Bachaelor's
Master's, Doclorates. Accrodited, mexpansive, last, Credit fo
life expanance. FREE BROCHURE. Boears Guide-CAB, PO
Box BE2EPM, Benicia, CA 84510 (BO0) BA5-8535.

FREE VIDEOQ Extermnal BA/BS, MES/MBA, PhOVLAW- Az

credied, tnanciad s, (B0) 431-3775. La Safe Linnsersty
Dept 8775, Mandevilie, LA 70470-4000

BECOME A HOME INSPECTOR. Sian Youw Cwn Bus-
ness. Approved Home Study. Free Camer Lilerature. P.C.D
Atianta, Georgia. BO0-382-7070 Dopt. PPE12T

HOW-TO VIDEDS - Over 3500 instruchonal wdeos. Aulc
mobiles bo Zon, Musie . Crafts Photosgrapy

More! Frea Calalog! Star Publicatons, P.O. Box BBE
Dept. 11, Hollister, Calilomia 95024

LEARM Consiruction FREE Wih GIRLS. Sachéko, P O

Box 90085, Honolulu, Hawes 96835-0085.

~ MONEYMAKING MICROWAVE and VCH repair! Fascina-
ing video instruction. FREE brochune: 1-B00-T00-UFIX

FEAR: Acls 2, John 12, Isaiah 68. Deutl. 18. 1709
Fredricksburg Av,, Lakeland, FL 33803-2561
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CE'S, RADIO & HAM EQUIPMENT

UMBELIEVABLE Low Prces. Scannars, CB's, Radar,
Sateline Eic. TSE, Box 7601, Texarkana, TX 75501,

SECRET Scannar Froquancies! Fademal , Surved-
lance, Police, Mare! Catalog §1.00! CAB, Box 58, Commack,
NY 11725

POLICE-FIRE SCANMNERS. CB's. MARINE JWAY. AN-
TENNAS. HPR. BOK &1130P0, LITTLETOM, CO 80182,

CB MODIFICATIONS! Frequencies. sldars, P, amplifisns,
books., kits, repairs, nigh-peroimancs SCCasSONas.
£3.00, CBCI, Box 315000, Phoenix, AZ 85046,

PRO CB ANTENMAS/ACCESSDRIES! Froo catalog
Firastk Labs, 2814 E. Adams, Phoana, A7 85034

i

CONTACT LENSES
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posables-317.00, Bauseh & Lomb Softiens-511,00 IBI:I:I
521-3511

CONVERTING BUSES TO
MOTOR HOMES

FREE INFORMATION - Bil Lowman, 3060 Rinverbay, Tam-

B
m
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DO IT YOURSELF

BAMND Sawmdl Homamade Cheap 20 Page Sookie! De-
tailed Photos infoemation 51500, Bill Rake, RD #2 Box 148-C,
Raynoidsville, PA 15851

LEARN Modsrn Armowhesd Making. WHE £20.85 5
53.50 Commwmons, Box 5012-M, Camiral Ponl, OR 97502

DAY BASEMENT. You can have a dry bassment, do i
oursall, and save thousands' Write o call today for new,
sap-by-slap video. 524,85 + $4.00 5H Money-back Guamn-
boo. Homeowna's Resource Company, 2308 NE TTth 5,
Suita 200, Cladatone. MO B4118 MC/AISA 1-B00-A55-TREA
B

SWIMMING Pool Opening Guite. Send 52 85 1 E-72
Leam, P.O. Box 5183, Mashua, NH X3063-6183

1-800-NEW-FOAM, Aepair Speakor Foam Rot DI
Or W Do The Wrk 1-800 J VISA, MC

CEMENTWOREK FOR DUMMIES—Easy For
ing P rifig Fire shing Rish §5.00 Brooks Possman, Fd 1
Box 12304-2. Wamgum, PA 16157.

UPHOLSTERY TRAINING VIDEOS. Froa Brochura, VUE, |

Box 1218PM, El Verano, CA 95433, BO0-635- 3453

EARMN MORE MONEY! Learn slecironscs from wideos
Guararessd. 1-B00-678-6113

BELT BUCKLES for coins, stones, jewsairy mounlings, cul
siones, ciock works. ‘Wholssala catalog 51
s’ (] Wiyamng BZ201

SEE HOW THIS SCREENED ADVERTISEMENT CAUGHT
YOUR EYE—FOR AN ADDITIONAL 554.00 YOUR ADVER-
TISEMENT CAN ALSO LOOK LIKE THIS. REMEMBER TO
REQUEST A SCREEN WHEN ORDERIMNG YOUR ADVER-
TISEMEMT

EDUCATION & INSTRUCTIONS

PARALEGAL GRADED CURRICULUM. APPROVED
home Sludy. Alfordable 100 yeas xpanence. Fies catiiog
BOD-E26-B228. BLACKSTOME SCHOOL OF LAW, PO Box

O3 Elite, Box

| 87 va4d, Dept. PM, Dallas, TX 75287

LOCKSMITHING, Universal Schoal ol Master, Correspon-
dence and Shop Traning. Box 214852PM, Sacramento, CA
H5821

SURVEILLANCE - COUNTERSURVEILLANCE - WE
HAVE EVERYTHING! Cataiogs 5500 PEP, Box S30024-M,
Moverang. O 30003, . =

BUGGED? PHONETAPPEDT Froe Cataddg Countsr-Si
waillancs squipmant 1888 you Fast 1-800-T32-5000,

SURVEILLANCE/COUNTERSPY, PROTECTION! Guar-
antead Lowsasi Pricas! Catalog's §5.00. Prolecter, Baos
520294-M, Salt Lake City, UT 84152 (801} 487-3823

IN WALL SPEAKERS, Voluma Contrals, Wire, Inta
Sounds Gireat, P.O. Bax 1606144, Aitamount Springs, Florids
2TE,

DC/AC POWER INVERTER Cperates AC Applances Ir
Your Car, AV, Boal 250-Wan 55895 Moneyback guaranies’

A-Plus, 1-BO0-B77-7587
ENGINES, MOTORS

ENGINES - Briggs. Kohler, Othars - HUGE DISCOUNTS!
Catalog 52 Engine Mart, 2042 Newdound, Marmt lsiand, FL
2952

FINAMNCIAL

BECOME A DO-IT-YOURSELF CAPITALIST! Exciting
now $20 book reveals nsider waalh-bulding Bps on how 1o
Crease your own biue-collar's Dook of Diuss chip s%ocks! How 1o
busid a sawvings-accoun! siock portfolio! E-Z Entry imo Wal
Streef. Mo brokers mvolved. Money Back Guarantes. Senc
chisck or monay order 10: ELF Associates, LLC. PO Bos
389-P. Bun Praine, W 53580

"EASY Credit Guarantesd! Gel Your Visa or Mastercarg
Aegardiess ol Previows Gredd! Call Now! 24 Hours! 1-B00
s -A03

NEW Vasa Groct File Fres Information 24HAS. 213-368-
B114

VISA/MASTERCARD..... Guarantesd! Poor Credt Ae-
quirgd. Free Recorded Message: 1-312-701-6755 Code 50

SMALL BUSINESS “Govemment Loans Availabie Naton-
wigal I's easy whan you know how - Call NIC: 1-800-226-
3501, BFTO30.

CORRECT FAULTY CREDIT YOURSELF! Guarantesd
Sand $10.55 lor Easy How-To-Gude: Tonan, POB 118, Maws-
iermalle, MA 02180

" FAEE GOVERANMENT GRANTS! Béhons Availatial Never
Hﬂi:l-l'p" '.'.'..QM?I Hnurs_b §-{E13) 580-350F

" HOW 10 Successiuly Erase Bad Crodil 4 PROVEN mee
ods. Frea details. Write Today! ACS-PMASS, 4415 W Harn
son #2200 Hillsioe, L G0162- 1904

CREDIT POWER BOOKLET! Establah, mcﬁ
. Heveals Credil Sources. 713-357-4500

FOR INVENTORS

INVENTORS! Can you patent and prodil fnom youwr ioea?
Call AMERICAN INVENTORS CORP, lor free infosmaton
Sanang Imentors since 1975, 1-800-338. 5658

PATENT AND DEVELOP Your Invanion Huq.um--u-n
Falen! Agent and Licenssd Professional Engineer. Send for
FREE PATENT INFORMATION Evary Irventor Should Have
Ficharg L. Miller, 12 Parkssde Orive, Swibe-M, Din Hills, NY
117464870, (516] 4094343




FOR INVENTORS

FREE heip for imveniors! Mo charge for protection forms
and idormabon kit ANilisled Inveniors Foundation, 1-800-
525-5A85

WORK DIRECTLY WITH

REGISTERED PATENT ATTORMNEY & GRADUATE
EMGINEER with 36 comiined anginganng & patent axper-
snce U S, & inlernalicnal paten applicabons. PATENT &
DEVELOP ideas wilh B axpanance of an expart. Cal of
waug for tree CONMFIDENTIAL DESCLOSURE RECORD OF
INVENTION & FREE 228 PAGE BROCHURE. Introduction 1o
industry, Marsting Plans, Oftshom Production, Prototypes 8
Renearch Readly Avalatis Also specininng in Copyrghts
& Tradamarks. ASSOCIATES LOCATED AT PATENT
OFFICE. CREDIT CARDS ACCEPTED. SATURDAY &
SUNDAY HOURS, Michaa! |. Krell Registered Patend
Anormry, Piegistralion 526 755, 171 Stllwall La.. Syosssl, NY
11751 TOLL FREE US & CANADA BI0-367-T774, Toll Free
FAX US & Canada BOO-387-T773, Imemational PhonaFAX
516-682-2795,

PATENT IT ECONOMICALLY! Froe datils, Licensmd
since 1958 Anner Associntes, 2008 Fordulie, Richmaond, VA
23829

INVENTORE: Utize The Logicnl Procass™ to PROTED
TIOM And Podential PROFITS. FREE ADVICE, Your First
Elep s Importard. We Have a Database Od T+ Milion Compas
nias to CAEATE OPPORTUNITIES FOR OUR CLIENTS,

REGISTERED PATENT ATTORNEY. D A. Kefllasinngs
Frae information. | -800-866-T577

INVENTORS-NEVER SEND IDEAS TO STRANGERS|
AVOID RIPOFFS - SAVE THOUSANDS! REVOLUTIONARY
PROTECTIOWMARKETING METHOD! NONPROFIT OR-
GANIZATION. FREE INFORMATION: 1

Rl s

INVENT SOMETHINGT? ESI lrl:-. s unconnecied mdi-
vidusls with decision-makers. Free brochure supphlad.
1-B00-547-7885,

ACCUSEARCH Specaalizes ir Thomough, Prompd, inaxpen-
sree Patart Sagnches. 1-800-009-54508.

INVENTIONS. Migw products. W submit io indusiry. Paten
panaces, 1-B00-208-8DEA

FREE INVENTION PACKAGE Davison & Associates offars
cusiomizad Development, Patenting, and Licensing. Proven
Fosus 1-B00-677-6362

STOP PAYING FOR UMMARKETABLE DESIGN
PATENTS! PATENTIals INCORPORATED: SEARCHES,
PROCURES UTILITY PATENTS, MARKETS AND LICENS-
ES INVENTIONS FOR A PERCENTAGE. BOO/281-T45T.

[———

INVENTORS: H you have an inventon jor sale or liconse,
wita for free booided axplainng how we can halp you. Kessler
Sales Corp . C-5-F|-5, Fremont, Oheo 43420

INVENTOR'S HELPER Have A Brght idea? Protectad
Meas Have Profit Potenbal' Patent Saarch 585 007 Days
FREE BROCHURE (800) §33-5723 - (518) 757-2672

INPENX - Wards argest invention show! 1500 Exhibits ax-
pacted from 35 countres. invanbontechnologylicensing
sakes opportunites! May 18-21. 1995, Afend/Exhait! 1-800-
A22-DATY

INVENTION PATENT DEVELOPMENT MARKETING
FREE PROTECTION CERTIFICATES U5 Patont Otffica Ex-
Yark, MY 10278

INVENTION Help Firm Sesking ideas To Markal No Fee
For Approved fdieas Untl Soid. B00-584-2034,

PATENT SEARCHES, WO REPORT 5195
UTILITY PATENT APPLICATION 51750
INFOTECH Design and Pasent Protessionals. Call for infor-
maman, B00-301-6036

INVENTORS: Déal Grectly wih 61 axpenenced patent ab |

iy o Washingion, DC. Free information package 800- |

ATE-86TO, J P. Hakonik.

PATENT LAW FIAM - Team of PaisnlEngineanng Prolos-
sionals prepars your applicaton. Utiity appications $1185,
Semches §395. Free Inventor's Handoook Spencer b Asson-
mtas. 1-B00-T62-3240

INVENTORS Oon't ba Fooled - Call Our lnveniors Ciub |

1-800-466-1793,
INVENTOR'S DIGEST. Celetealing len years as Amenca's
ardy iPverions magazine S22 00 per year. 1-800-838-B808
PUT YOUR PRODUCT in QUR RETAIL STORES Send

Photy Descriplion To New Products, Depl. BBED 5'\W Z2Bih
Street, Holypwood, Fionda 33023, 1-800 BET-BF01.

REGISTERED PATENT ATTORNEY /| MBA /| REGIS- |

TERED PROFESSIONAL ENGINEER. .0 Prestan Dxanham,
Darner, Colorada, 1-B00-390-0200

A NEW IDEAT Prasent Your ldea To Incustry. Leam How
To Probect & Marke! An idaa. Offices Natoresds Fres Inbo
1-B00-681 4232

FOR THE HOME

NEW DEVICE Saves Water & Maating Free info. TR,

GIFT SHOPPING

|
§

Plus Much More. 45 page color catalogue. Sand 3500, re-
lunded with firs! order, 10 BlackCrees Merchandisers,

GO-KARTS, Minibies & ATV's. Assembled, Kis, Pars,
ngines. Discount Prices. Large Selection. B8 Paga Calalog
53.00. 216-357-5568. Kart Workl, Dowpt. C.. 1488 Manior Ave.,

[n]

GOVERNMENT LANDS

GOVERANMENT lana now sailabie for claim. U io 160
Mr.‘l’pﬂl‘lﬂﬂ. Frae racondss MEEsa)E. [7OT) 44B-1887.
{4KZ3)

GOVERNMENT SURPLUS

HOW To Buy Govemment Supius. Sand $4.00 £08 Wes
Bypass. Columnbia, TH 38401

DRUG RAID SEIFURES: Buy D Chaap! Cars, hiusas,
boals, compulers. Seipures, Box 51488-A, Ontaria, CA
fm

GOVERNMENT AUCTIONS - Your Areal Carg, frucks,
computars, more! Must sell' Call Mow. 1-B00-801-2212
exEPTO30

HEARING AIDS

HEARING AIDS - GUARANTEED LOWEST PRICES! Mo
huge commissions. Home mal, temns. All makes. We're the
oadest. bippest, best Cuslom instrumant speciaists. Froe in-
formaon, 1-800-323-1212. Lioyds-PRC,

INVENTIONS WANTED

INVENTIONS DEVELOPED & MARKETED - FREE -

TOYS, Cheid Procuct idias Wared You colled! royafes,
wis pary expenis, 1-800-574-453,

LOANS BY MAIL

FEDERAL LOANE lor pmall businass now available
1-B00-TTT-H342 for Tredr datails.
IMMEDHATE CASH LOANS! Borrow §1.000-575.000, Re-

pardiess of credit or incoma-Mo Colliteral Raquaned. SAME
DAY PROCESSING. Call Toll Frag 1-{B00-452-0089.

T SIGNATURE Loans Mus! Have Chacking Account and
Staady Job. 1-B00-445-0680

GUIKCK Cash, No Collateral, No Credit Gheck, No From
Feea (213} BA2-4265.

BORRAOW S100 - $100,000! Mo CoHatersl Personal. Dabil
Consslidaban, Butnads, Residantial - 1-800-444-8590.

BORROW §500-5100,000 98% Eligise Owemight Sandcs:
(916} 375-9E2

MACHINERY, TOOLS & SUPPLIES

FOUNDRY SETS Supgplies, Brochure §1.00, Pyramid Prog-
wets, BSIST Amancan Canal Rd, Meand, CA 82257, {(618)
3544265

LATHES - (NDUSTRIALMHOBEY FROM $380,00, MET-
ALS, SUPPLIES. CATALDG $2.00. CAMPRELL TOOLS
C0,, 2100-D SELMA RD., SPRINGFIELD, OHID 45505.
15132228082

4" METAL Cutting Lathe 5120.15. Taig, 12419 Nightingale,
Chandior, AZ 85249,

FREE Hearing Aid . B Models. Huge siangs! Mo
salesman will call Ahodes. Dept. 310, Brookport, IL 82810,
14800-488- 3100

HELP WANTED

HIGH-Paying’ Easy Product Assembly. Woek from home
MNow Hinng! Call immeciatety! 1-800- 754- 7060 Exi. 5060

ASSEMBLE Easy Products Al Homa Top Payl Guaran-
ted. §-800-277-6000 Ext. 7030

HOME TYPISTS, PC usars naeded. 535,000 potertiad. De-
taits, Call (1) BOS-562-B000 Ext. B-20024.

EASY Workl Excollent Pay* Assemible Products Al Home,
Toll Frea 1-{800) 487-5568 Exi. 5008

URLIMITED INCOME! Racens commiasions lof locatng
“oaf” rmangy. Easy home Dusingss. Expenence unnecessary.
Frea brochure: (B00) B28-T216,

$329.84 Weekty, Asssmblng Ow Products Al Homa, Tol
Free 1-{800) 333-3294,

g
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BE2TE-PMd, New Augusta, Indiana 45268,

HOBEIES & COLLECTIONS

PINBALL MACHINES! - Books, Pans, Cataiog 52.00.

MARCO, 5260 Plat Sprngs, Lexington, SC 29073-8252

HOVERCRAFT

HOVERCRAFT Pians, Kns information $8.00 (Refund-
abie). SevTec, Box B46. Monroe, WA S82T2.

5200, Box 2810, Cordova, 1L 671242

HOVERCRAFT Pats, Catalog 55 00, GPL, 1220 Tangel:
#A13, Dairay, FL 334441258,

HOVERCRAFT Plans Publicatons Calalog. 5200 LAM,

f
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HOME BUILDING & REMODELING

INSTALL YOUR OWN DOORS, Do i yoursel! and save
mear $100¢ Sand §9.95 to. HOME INFORMATION BERVICE,
1795 Fry Road #2311, Katy, Texas 77448 or send SASE for

HOBAYISTE impiove your LATHE with the ulimaia ioak
post system; KAF. Box TBAC. 5t Joseph, MI 45085
B16-426- 7050,

FREE MIT-5 SECRET LOGK PICKING GUIDE. S4H 55 00
to; Ocean Consuling. 85-2 Balmont 51, Lowall, MA 01651
30851,

MAGIC TRICKS, JOKES,
VENTRILOOQUISM

VENTRILOGARST Suppies. Instruction. informalion FREE!
Dummy Cataleg 5200 Maher, Box 420-PM. Litietsn, Col-
oo BO1 8.

FREE! World's Leading Movalty Calalog 1800 Jokes,
Troks, Soence, Spons, Hobbees. Johnson-Smith, F-01, Bran
deriton, FL 34206-5500.

PROFESSIOMAL MAGIC! Huge Catalog. aver 1,000
Tricks and Books 38,00, Hank Lee's Mage Factory, Dept
Pa4, 127 Sowth Street, Boston, Massachusers 02111,

MAILORDER OPPORTUNITIES

MAILORDER Milanaire Reveals Monaymakmg Secrets.
Frie, axciting cassatie. Mei Powers, 12015 Sherman Road,
Mo, Hollywood, Californsa 91605,

FREE 30048 - Dutsianding
- Fisiy mifiemation Call: (814) 573-2067.

. Unilemaiad Indoimes

: MISCELLANEOUS

REPLICA Swiss Waiches 1857 Goldplated! Loweest Prices!
o Warranty! jaa) BAQ-0E05

“FREE DEGREES! COUNSELING, SPIRITUAL, HYP-
NOTHERAPY! MINISTERIAL LICENSE! P.UL.C., Box
2TE265-M, Sacramanto, CA 95897

MODELS & SUPPLIES

164 “8" SCALE TRAINS! Larges! Maruincturer, Catalog
51.00. American Models, 10087 Colonial Incustial, Souh
Lyon, M| $B178.

O b AD RAES LA RIT & Do 1O0E LSS



MODELS & SUPPLIES

FLYING hot-air balioon, Plans 53.00. James, Box J3383,
Arerside, CA 52518,

MOMNEYMAKING OPPORTUNITIES

MAKE MOMEY PLAYING BLACKJACK! Easy 1o laasm,
winning lormula developed over years ol actual play and
mathamatical snalysis. Froe information - Fax 200-488-2636 -
Intrned Actionmiig@aol.com - ActonMiig, 367 Monticailo
Diive 84PM, Branlord, CT DB408

EARN Cash With Your Computer. Free Detads 1-800- 308
5022 (24MHAS).

CRAPS SYSTEM. Wins consistently. GUARANTEED!
Frea recorded informaton: 1-800-217-T711

POTENTIAL Earmings $10,000 Monihly Managing 9008 -
Telephone Number Furnished Fres - 1-800-870-3292.

TURN $30.00 IN TO $1,800 WEEKLY! FREE DETAILS.
RAMONS, P.O. BOX 20407, NY, NY 10021,

EARN $100WK wath your machanal $18.95 kit 2
mirte reconding - (716) 381-3700,

WIN Video Poker playing by the rules. Informason 1-408-
2742534 axBBA

IT°S Amazing! Guaranieed Work, Compleda Caompany
Progucts Al Home, ho Experience Necessary.
Provide Training Your Area. Detads §1.00. DAM Connections,

?

Univarsal-Pil, Box 380378, Brookiyn, NY 11236

WANTED H.'-'r-t'rn-\-ars send SASE io: MC, Box 754, Mo
Manchestor, IN S&0a2

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDIONS, CONCERTINAS, Buton Boxes, naw,
ussd, nepairs, rades, credi cands. Castighons, Box 405, War-
rar, M| 4B000. Catalogs BO0-325-1832

.

LEARNM Pano Playing By Comeapondence. Aivempank Stu-
H. Suite 565, 1706 Fromt Si, Lyndan, WA DB284

ACCORDION Top Brands, Cordovos. Buy Direct Tramen-
dous Descourds. Trades accepied. Free brochure PA, Accos-
dign-0-Rama, inc., 307 Tih Ave., New York, NY 10001
Phone 212-675-9089.

SECRET REVEALED. Play Piano. 5 minidés/day. FREE
Aaport (BOD) 025-A273

MNEW PRODUCTS

CUSTOMIZED Hard Canrying Case For Porisbis Compatar, |

Printer SASE Taffal, 17011 Pineburst. Huntington Baach, CA
2647

OF INTEREST TO ALL

FREE PRIVACY CATALOG. Cash incorms

W'TB-VM ALL Youwr interasts, Huge Selecton. NOT
AVAILABLE IN STORES! Big Catalog. Spur, Box 871-PM,
Colarada Springs, CO BI901

FREE CATALOG! Thousands Of The World's Best How-To

thing For Evenyone. Ex-
cedand Gift kdeas. GMV, P.O. Box 548, Dapt. 103, New Mon-

LOMELY?T Despairad? Unloved? | Can Halp! Irwin
Harizsprung, Suila 585, 1708 Frond Siresl, Lyndan, WA
GE264.

LANGUAGE Translator. German, French, lalan, Spanish,
Portuguess, Englsh. 4,000 Words Par . Also Has
Calculator Funchion, 4173, Send 538.95 To: AMA, P.O,

IS Your Chd Using Drugs? Know The Signs! imporiant
Gasdp! §1.00. Starr Ventures, Dept. PM4, 3 Green Hills,
Bolon, CT 06043

FREE Confidential Catniog, New ksantity Documants, High
Sehodl Deplomas, University Degress, (Military, Martial Asts,
Law Enforcamaent Cortificates) 1-{B00) 354-7555 (Department
PN

Can Maks it Work For You. So Order Today. Only §1.00 (na
cash} Plus Youl Receive A $2.00 Coupon Palundable With
Yiouf Fimt Order. Sand To: POPULAR MECHAMNICS CLAS-
SIFIED, PO, Box 651135, Charote, NC 2B265-1135

PLANS, BELUEPRINTS, PROJECTS

CHILD'S CHALKBOARD EASEL Plans $800 Dinneen
Enerprisas, Box 518, Shrowsbuny, MA 01545

BUILD YOUR OWMN LOW-COST LOG CABIN, Founda-
Bon-to-roof manual. Phatos, driwings. 55.95. Cygnel Lake
Entorprisas. 5000 Ramesnake, Missouin, MT 55802

STAR TREK Plans for Tricorder complele Eghts/sound
55.00 cash/check with relum address to: DCF Enteprisas.
Box 8825, Ounard, California 83031

RAOBOTS, Orlando company oflerns plans for popular snar-
lasnment robots. Frea information. Flonde Robotics (407) 588-
G148

wald. 510.00. Trallers, 8112 Turtle Lane. Oollewah, TH
aTaea

WELDING ALTERNATOR, Buid Your Own - Up To 220
Amps Plans §7 .85 Micro Machinery, 3815 Liberty Road
South, Salem, OR 97302

TERMINATE Bactaria In Watar Or Al By Duplicating
Nalures Way. Plans 524 98 US, §34.95 Can. Cheque Or
Money Oroar. AMCAMN Emerprise, Box 120, 548 1210 Strest,
Maw Wastminister, B.C_, Canada VI 4K85

PLASTICS

CASTOLITE Liquid Pastics, Crystal claar, colors. For cas)-
ing, embedding, coating, fiberglassing, repainng and repro-
ducing with our mold making supplies. Catakog 53.00 refung-
able, CASTOLITE, 850/PM, 4915 Dean, Woodstock, IL
BO068.

RUBBER, plastc compounds, technigues, sources. Free
infarmatian: Castcratter, Box 16588 (Ad), Mamphis, TN
38186-0588

PRINTING

BUSINESS CARDS LETTERHEAD Fast Delivery Lowest
prices 1 (800) 4278932 Ext. 2395,

PRINTING PRESSES, RUBBER 5TAMP
OUTFITS

TYPE for printing and siamps. Catalog 52 00 deductibie
Cuaaker City Typa. R.D. 3. Bax 134, Honeybrook, PA 15344

PROFITABLE OCCUPATIONS

VIDED- “How To Succeed In A Home Business & How To
Minimize Yiour Taues " Sand 53055 « §1.75 S&H Te A Solo
Company, P.O. Box 591, Badevilla, M| 48112-05

WILL God Heal Amerca? Eternal Security? Fres Bible
Stucias. Light 52 Manes. D 83881, [208) 245-2113

OLD GOLD & JEWELRY WANTED

TOP PRICE paid for Gold, Silver, Platinum, Diamonds,
Jowalry. Write fior free informabon. Cheago Gold & Pracious
Metais, 10 South Wabash, Chicaga, 60603.

PERSOMNAL

HOW Do Others See You? Your Personality Defined. Lesco
1-B00-877-224

COLLEGE DEGREES, High School Diplomas. Authontic
acaung. Free Catalog Depd. PM-160. National Cestficate, 128
13th 54, Brosklyn, MY 11215 (718) TEA-5803 (24 Hows) FAX
T16-965-3400

POPULAR MECHANICS » APRIL 1995
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BECOME A LAWYER WITHOUT LAW SCHOOL! Racord
od information: 303-505-5884

REAL ESTATE

BARGAIN HOMES—Foreciosed. HUD, VA, SAL Bailow
propertsas. Low Down. Faniaste Savings Call 1-805-962-
BOO0D Ext. H-20024 for list

THINKING about buying a housa? This repon could save
you money. Send 510.00 io: Real Esiae oo JB EMmnses,
1208 E Lmcoin, lola. Kansas GETA0

RECIPES, COOKING, ETC.

“THE SECRET IS IN THE SAUCES,” Cven Dvied Jorky + 2
Duttorent BBO Sauces For Chicken, Wings, Ribs, Pork 3
Recipes 52 0OSASE Cid) Vincent, 4411 NW B Steed, Co-
conut Creak, Fiorda 33068,

CHEESY CHICKEN ENCHILADAS—Cuick, Easy, Ded:
chous. $3.00. H. Gambill, 1742 East Eden, 51 Francis, Wi
53235

TRADITIONAL Scoftish Shortbread Fecipe $4.00, Foss,

BAUSAGE MAKING. sn;luhp,. Free of squipmien,
ingredienis. Samplax, Box 11476P5, Minnaapolis. MN
554111 BDD-488-5444

SECRET TO GREAT PIZIA w5 the crust Recips $500
SASE wx Carlson, AR Box 179, Lake City, 50 57247

DEER MEAT COUNTRY ETYLE 5500 PO Bax 3834
Gilymdon, Mardand 21071

SEE HOW THIS SCREENED ADVERTISEMENT CALGHT
YOUR EYE—FOR AN ADDNTIONAL $54.00 YOUR ADVER-
TESEMENT CAN ALSO LOOK LIKE THIS, REMEMBER TO
REQUEST A SCREEN WHEN ORDERING YOUR ADVER-

RECYCLING

SELF ADHESIVE FOAM Over 3 Sguare Feet OF
And Prica List $3.00. Dave Andarson, 608 Lake Park

|

REMAILING SERVICE

FRAEE! REMAILERS LIST. AGENTS NEEDED. PS, Bas
20656, San Antonio. TX TE22G

CONFIDENTIAL Aadrass. Forwardng Worldwide Vowce-
mail. Maiipos!, 2421M Pratl, Chicago, S0S45, (312) 764-0100

| (800) 890-3199

RE-UPHOLSTERING VIDEO TAPES

LEARN o Re-upholstar! with wideos. Tomen, P.O. Boa
B3M, Mayo, MD 21106 (410) B58-4225.

GEODOMES, INQUARY - 1-800-343-TEEL. Vicke:
Avagilable
MIRACLE Aocling Fabne Makes Any Fool Coating Las!

For Years Do-it-Yoursall, Save ThouSands. 1-800-82R00F
NG

SATELLITE - TV

FREE Catslog - Lowest prices warld wide. SKYVISION,
1022 Frontier, Fergus Falls, MY 58537, 1-800-334-6455

" LEARN How VIDEOCYPHER-I Owners Get Sound With.
out Codes. §19.95. Nassrian, Box 382M, Rio Linda. CA
B56T3

RCA/ PRIMESTAR/CABLEMMS DISH — Conlused About
Whais Bes1? The Secrefs Oul — Valuabie ‘Baok Talis Al
Ondy S0.05 and $2.00 SH, Send io Siop Paying, PO, Box
160, Clay, MY 13041, Vendors Wanted.

" SERIOUS BUYERS: LOWEST PRICES ANYWHERE.
Shop around, call us last. Fres pnca list. 43 years in business.
Angenna King. 1-800-814-5377.

SCHOOLS

HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTH-
LY PAYMENTS. INFORMATION FREE. EST. 1887, CALL
1-B00-228-5600 OR WRITE AMERICAN SCHOOL, DEPT
#345, 850 E. 58TH 5T., CHICAGO, IL 80637,

SCIENCE & CHEMISTRY

‘EXPERIMENTER' LABORATORY CHEMICALS OLASS.
WARE, Catalogue 52.00. Establishad 1953 HAGENOW
LABORATORIES, 1302 Washengton, MANITOWDES, WiS-
CONSIN 54220,

SOLAR & ALTERNATE ENERGY

NEW! BUILD AMATING LIQUID PISTON ENGIMNE from

~ FREE ENERGY! Fuol-less molors and generalors HAA,
ZREPM, Bowing Gresn, MO 63334-9350,

WINDVSOLAR ELECTRIC SYSTEMS. Propane Reingera
lors. knveriers. Lights, DC motors. Grasnmilis, Composting
Tosats. Solar Cookers, Books, Shorwave Rados. Catalog S4
Kansas Windpower, 13580PM 214th Roag, Hollan, KS
B8436-8138. Discount Prices!




SOLAR & ALTERMNATE ENERGY

SOLAR POWERED PRODUCTS Catalog $3.00, Sun
‘rocucts. B56C MNorh Wellwood Ave., Suite 140PM, Linden-
urst, NY 11787.

SPECIAL SERVICES

10 OLD Mind U.S. Commamaraiives, 25¢1 Approvals, Glob-
i, Box T429-P13, Dhympia, WA 98507,

OLD U.5. stamps on approval. Shamman, Box 15388E,
*riladeiphia, PA 19111

US PLATE BLOCKS, 100 Dafgrent $20.00; 200 Diffsnant
42 00, EBERLING, Bax 2218, Neptune Caty, K 07754

50 NUDES 51.00, Approvals Accompany. Hurd, Box
1MB042, Eastpoiris, M!

100 USA Commemaoratives §1.00 with worldwide ap-
srowvals. Kenos, 118 SE Whitmone, Port 5. Lucie, FL 34564,

STOCK MARKET INVESTING

MAKE MONEY iW Methods Fe-
cagiael Amiring Prol Pobsntal Irdormanon, 1-BO0-200-
1364 Offar AAL.

B
I‘

STOP SMOKING

EMOKEFREE conguered, plus valuable moneymakers,
51200, JEP., 50 Camaron #8408, Moncion, NB. E1C-39A8

E’

TELEPHOME & SERVICE
DISCOUNT Calling Cards! Porsonal B00#s 18g/min; 5%

TOBACC O

CIGARS, Tobacco, Pipes, Chew. Free Catalog. Ene To-
bacco Co., 1828 Euclid, Clewelana. Ohio 44115

T
!
i
o |
gz
'

:

TOOLS FOR SALE

§
|
:
%
E
i
a

your sockets. McManus Enterprisas, 1-800-823-0348.

WHOLESALE TOOL DISTRIBUTORS. Why Pay Ratail?
Catalog $2.50 (Refundable). TooiCao, 460 Flathills Rd.,
Arnharst, MA 01002

BOLTS, SCREWS, TOOLS, WHOLESALE. DIRECT.

GOLD, Séver, Platinurn in arry form (jewairy-denial-nousan-
al). Assaying sanvice Fres prce guoles. Top payment 1-800-
HI2- 101061 7-326-3442

WINEMAKING, BEERMANING, ETC.

FREE BEERMAKING BOOK-Catniog. Finest Equipment,
Ingrevients. Fast Senical 1-B00-B52-9545

WINEMAKERS - BEERMAKERS Fresa lustraled Calaiog -
Fast Sarace, Lame Saiscton - VISA/Mastercard - (BOO) B41-
T404 - Kraus, Box TAS0-L, Indepantance, Missoun 64054

 BEGINNERS SPECIAL. Free Catalog and GREAT
PRICES. Call U-BREW 1-800-845-4441, Novtin Myrile Beach,
S5C 29582

GRANDPA'S DANDELION WINE and GREAT MEXMICAN
SANGRIA, Oid Favories, Easy Find Dandetons. 2 Great and
Easy Recipes, 52.00/SASE. C{3) Vincent, 4411 MW B Street,
Coconyt Creak. Florida 33066

FREE. Homabrewers Catalog. Brewery. 1300 Quincey,
Mnneapolis, MM 55413 B00-347-4042

8026,
TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

BOOMERANG AIRPLANE!! Ussd By NASA Taaching

TREASURE FINDERS

BURIED TREASURE - Sénsilive squipsmsanl allows Iacabng
from disiance. Brochure free. Simmons, Box 10057-MA,

Wilmington, MC 28405

WANTED MISCELLANEOQUS

BUYING Tungsten Carce, Moty, Tamalum, Gold, Siver,

| Platinum 1-800-321-6814,

BEERMAKING-Winemakers Free Catalog. Fasi Service
Froe Aecipes. Callar-M, Box 33525, Seattie, WA B133. B800-
M8

DAMNDELION WINE Recpe Mo Special Equipment. 5$5.00
With SASE. Whinars, P.0. Box 3508, Duluth, MN 55803

SECRET DISTILLING PROCESS, lliusirated bookie! de-
soribes how minatune stills ane bult and operated in lorsign
countnas whera alcobol is fobidden. 510.00. Sont Press,
P.0. Bax TTOE-PM, Baaumani, TX T7726-TT08.

GOURMET Kits. Fres Catalog. 7710 81 Avanus, Vero
Baach, Florida 32067, 1-800-TB0-SUDS

WoOoD, WOODWORKING

UNIQUE CONTACT DISC STORAGE UNITS. Bulld inss-
persively Yourse®. Prans 52.00. FLASHBACK PRODUCTS,
4555 13 Stresd MW, Canton, DH 447T08-3540,

7 CRAFTERE Romarkabie Maw Cicle Jog. Froe Details. J5B
Products, Box 309, Bayvile, NJ DBT21

Popular Mechanics

P.0. Box 651135, Charlottes, NC 28265-1135.

Classified Advertising Dept., (B0O| I8T-5452/(212) 849-3187

DEADLINE FOR ADS: Copy and paymant must ba recenved by the Sth day of tha 2nd precading month for tha

ssue in which the ad is to appear. See Head of Classified Saction.

HOW TO COUNT WORDS: Mame and address must be included in counting the number of words in your ad.
Each initial or number used counts as 1 word: J.J. Smith, 224 Wast 57th Strest, New York, New York 10019: 9
NORDS. Zip codes ara nol countad, Phone #: 2 WORDS, Symbols used as keys are changed for, City or state cournt
a8 1 word each: New Brunswick, New Jersey: 2 WORDS. Abbreviations such as C.O.D., FOB, RPM, USA

Order
Form
ASS

FANX: (21Z) 87T-5415
{212) 586-5582
512.60 per word—10 Word Minimum

BOLD FACE CAPS—$1.00 Per word
[(First Word: No charge for Bold Face)|

$65.00—8/F CENTERED HEADLINE

2.0., 5x7, 16mm are counted as 1 word. (P.0. Box 382 counted as 3 words) Webster's intemational Unabridged (5 Words or Less)
Dictionary will be used as our autharity for spelling, compound words, hyphenations, abbreviations, etc. Send remit- £54.00—Screening
ance payable and order 1o Popular Machanics, Classified Departmeant, P.O. Box 851135, Charlotte, NC 28265-
1135. Pleasa indicale Heading under which ad is o appaar.
Jemittance of § s enclosed to cover insartion(s) in the 1550815). Classification
YO CHARGE FOR CAPS | 2 | 3 | e I 6 B =
i ! ] ! 10-5128.00 | 11513080 12-5151.20 | 13-51683.80 | 14-51T8.40
i5-8188.00 i 16-5201.80 | 17420 18-5226.80 19-5235.40 2082200 i 21-5264.60
12-527T.20 | 23-52B9 BD | 24-5302.40 25-5315.00 DE-5327.60 IL 27-5340.20 i 28-8352 B0
19-5365.40 ; 30-5378.00 | M-sam0.80 | 32-s400.20 ¥3-5415.80 i 34-5428.40 i 15-5441,00
16-5453.80 1 375486 20 35-34TE.B0 39-5481.40 T T T Y T BT
13-5541.80 | sas550.00 ' 45-5587.00 i A8-55T9.600 47-5582.20 48380480 T ase17.40
YOUR NAME = —_ PHONE:
{PLEASE PRINT)

FIRM (MAME IN AD) s
YOUR ADDRESS — T — _
cITY STATE Zip____ _—
DATE: YOUR SIGNATURE

{PLEASE PRINT OR TYPE COPY» FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)
e e - = = = a1
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PREVIEW

Coming Up In lar
ng Up In G s

Mission To Mir

Cross into a new age of aerospace technol-
ogy, as the space shuttle prepares to dock
with the huge Russian Mir space station. We
explain this complex maneuver and how it
will affect our own space-station program.

Strike It Rich

There's still gold in them thar hills, and there’s
still buried treasure to be found. We show you
the latest hardware and technigues you’ll
need to find it, as well as where to look.

Stairway To The Stars

Step up to your porch, deck or house in style.
Build our great-looking, free-standing set of
stairs using basic power tools and materials.
Our step-by-step illustrations make the job
easy and foolproof.

Palaces On Wheels

Travel in ultimate comfort and luxury. New
motorhomes come with everything you can
think of—even a working fireplace. Our
report shows what's new in chassis design,
powertrains and amenities that abound.

For Goodness Skates

Inline skates get a whole lot safer with some
high-tech braking systems, including a hand-
activated, internal, expanding, automotive-
type arrangement. Here's how it works.

For The
With today's 100,000-mile spark plugs, sophis-
ticated fuel injection and distributorless igni-
tion systems, just what is a tuneup? A rethink
is definitely in order. Still, you can—and should
—keep your car in tune. We show you how.

Ili'IHl.It‘l-'lHFIJi‘\Il'i I'x-\- 2-4558) s | ablisk n—.ll-. The Hearst Corpe

ar: 200 for two vears. Carade and all otber ||r¢ . mdlid §16.00
(L ' -.u. Presdiiet i€
NA A R L il P e .ll..||.-l-l"".

Pl s s t Mexios I"I- Mexios
I ar M s 10 Bax TIT0, Bl Dk, 1A S

Fl.-- X0, 1460, o

atian, 858 Stk Avenu
e Vear "1"."'\F1||'4'I.H. 2 pristagre paad at New York, NY, and addnsonasl
dimn [hstrkwtion) Sales Apreemest Noo 256170 'l.\ il VA GET NAR K102 =88] Send returns w Canadias Direct Mailing Sve. Lud., 020 Mercer S0, Windsor, Ontario
L by Ther Hesirst Corposrstion. All rights reservsl. Printed in USA POSTMASTER: Send address

New York, NY 10018, 1L58 A Sakbscription prices: United States and wEHITLE,
Mlews. Canusils Post |Intermational
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Introducing the TOYOTA T100 XTRACAB.
It’s THE Toyota of BIG trucks.

It's having both spacious ROOM for six and AGILE
handling. It's having both a new 190-HORSEPOWER engine
and sensible fuel ECONOMY." It's the rugged CAPABILITY

of a welded steel cab and full-boex frame combined with

DETAILED refinements like

The were molie-vadve engrne nui’-PrTﬁlrnu

VB and delivers 2,150 ths, payioad a superbly CRAFTED interior
n;pa.rqr‘.“' 5,000 fha, feaw g -'.ufwl.gr'
and valuable fuel econam and sophisticated SAFETY systems,

It's an ALL-NEW truck that comes with Toyota’s leg-

endary REPUTATION. The all-new Toyota T100 Xtracab.

It's ENGINEERING that goes beyond.

Craflamanship abounds in the (pacsous inieror with

room for nx e, stomebord dreer anr il
Call 1-800-GO-TOYOTA for a BROCHURE and and _-;;um.; ﬂ:.- at all nr.r:..md ;,....:ﬁ:.

the location of your NEAREST DEALER.

@& TOYOTA T100

I Love What You Do For Me

0 |9 Tt Moior Sales, US AL e Buckle l.'ra' Tl i e thome whi ke vemi, * 17590 ooy Mgy EPA estaiased e o 42 Nevawals [TX soish Segpeee] mams mansmseen
Ser your Toyous dealer lor deails. **Performance based on L'SAC-ceridled scorlerstion s, wi' and wiéin S0 pedoad. TR Xirscah SRS

ruas simularhy eoquigiped ball-sie extended raby stanedard
VA Clhevrode, Dioddge anil Ford ks *= T bacdang cocapanis, equipment and cango on 452 Xomcalh T with Sesperd mansd averdive iramr Il

i VE meolels ot o esceed G0 o 500D L
H.rr||||.1r-.': Laiss I%orased wrwing bk recears, " bl avl serunn iy, abwayy wrsr i weaikel. Divvoes s bisg iv a s e il fesl danir iy




19mg. "tar”, 1.4 mg. nicotine av. per ci FTC method.
SURGEON GENERAL'S WARNING: Smoking 0 LA M tome o cmvens

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

Winston

GELECT

You Can’i Rush = »
sSmooth Flavor, B




