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YOUR COMPUTER
ARE HERE
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Info Transfer

SPEED BOATS
GO PROPLESS
New Engines Use
Jet Thrust To
Outperform Props

REMOTE-CONTROL
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Now Doctors Operate
On Patients Thousands
Of Miles Away



Some mornings, it's quiet enough to hear the break of day.

SURGEON GENERAL'S WARNING: Smoking

By Pregnant Women May Result in Fetal
injury, Premature Birth, And Low Birth Weight.
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The Response Is
Overwhelming.

Intmducing RAPIDFIRE" Engines idle  RAPIDFIRE delivers comes from our advanced elec-
up to 27% smoother. They accelerate with up to 18%  trode design (our engineers worked overtime on this
quicker throttle response. That’s the kind of reaction one). So, to a car that has been around the block a
we're gelting to our new RAPIDFIRE spark plugs. Jew times, they help bring back that new car feel.
Now, without getting into all the techno AC-Delco Sound too good to be true? Thats just
talk, the enhanced performance new : - the kind of response we were looking for.

It’s like Duying time.




AUTOMOBILES
'36_New Cars First look at the ‘96 Oldsmabile
Bravada, Mercedes-Benz E-Class, Chrysler Sebring
ragtop. Audi A4 and Ferrari F355 Spider.
42 Detroit R The all-new "96 Satum, plus
the "97 Chevy Venture and a 4-door Ford Windstar.
48 Asia Spy Report The '96 Nissan Quest, plus the
‘97 Hyundai Elantra coupe, Kia Credos, Mazda 626
and Toyota’'s new Corolla and minivan.
74 Owmers : Pontiac Bonneville
It's GM's BMW fighter.
99 Car Care
® Car Clinlc: Car Care O&A.
® New Products: Improve your car.
& Saturday Mechanlc: Servicing your a/c.
114 Motorsports A roughed-up Western Auto/PM
Winston Cup team soldiers on into summer.
116 In-Car Instant Traffic R Volvo's new
system lets you know where the tie-ups are.
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60 Jet Age \Why jet boats are making props obsolete.
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57 Newest Videogame Systems Faster processors
and better graphics for more realistic action.

112 Video Record 49 hours of video on one tape.
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EDITOR’'S
NOTES

® Somewhere in that mass of humanity in the photo below is West Coast
Editor Scott Oldham. When he was 10, Scott dropped out of sleep-away
summer camp after one day. He has never camped out and is deathly afraid
of crawling insects—a perfect candidate to attend AM General's press event
in the wilds of Baja California to show off the new gas-powered Hummer.
By retracing the original route of the Baja 1000 rally in the newest Hum-
mer, AM General eame up with a unique way of demonstrating the attributes
of the latest iteration of this vehicle. Obviously, the Hummer is a special—
specialized—uvehicle in many ways. After all, Arnold Schwarzenegger drives
one. But even Arnie never drove one for a thousand miles over perhaps the
roughest terrain in the world. But now, Seott Oldham has. “Compared to Baja,
the sands of Kuwait were a Sunday drive to the beach,” he says of the Hum-

mers in the Gulf War. Of course, no one was ﬁnng AK-4Ts at him, either. For
e the mmplete report on
M how the Hummer—
&% and Scott—fared, see
| page 53....Say the
| words “land-speed
record” to a car guy
and he'll respond with
“Craig Breedlove.” In
the "60s, Breedlove
pushed the land-speed
envelope to the limits
on the Bonneville Salt
Flats in Utah, finall
running 600.601 mp]s'xr
before hanging up his
parachute. Now he's
back, along with sev-
eral other contenders,
to not only set a new

land-speed record, hul; actually exceed the speed of sound on land. POPULAR
MECHANICE has algned on as a sponsor, and we'll be taking you along for
the ride. So buckle up and turn to page 68. ...Speaking of speed, if you
have a computer and a modem, you're nowhere these days unless you're
running at least 14,400 baud. But that's only the beginning of the superspeed
modem story. For the rest of it, turn to our report, which begins on page 77.
..« Then there’s speed on water, where jet thrust is making headlines as it
replaces the unwieldy propeller we've become accustomed to. The newest jet-
drives are more efficient than ever and much safer than props. The full poop
starts on page 6i0....Imagine a surgeon in New York City operati

a patient in Dakar—or anywhere else on Earth—without leaving his office
From his workstation, the surgeon uses a television-like device to direct
the motions of remote-control “hands” in the operating room thousands of
miles away, hands that actually perform the surgical procedures. Incredible
but not impossible with a system that combines electronies technology and
mechanical engineering to create a new era in medical history. Turn to page 64
for the whole story. . ..If you're in the market for any new appliances, better
check our roundup of all the latest stuff, which starts on page 93, before going

to the store. Till next time.

Joe Oldham
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[F You NEVER THoUGHT
Or Your CHiLb As ThHe MiLimary Tvek,

TNk AGAIN.

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

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

Although the
military is getting
smaller, the

in the world.

As in the past, the
opportunities and
Armed Forces rewards for joining
still need to
recruit almost
400,000 young

men and women

the military will
continue.
So, if you
know a smart,
ambitious high
school graduate who's
determined to make the
most of the future, maybe

for Active and Reserve ™
positions each year.
Education, training,
and job experience are :
important parts of the plan »*
to restructure today’s ;
Armed Forces. They are .
also exactly what tomorrow’s Y..
employers will be seeking.

he or she is the military
type after all.

US. ARMED FORCES

ARMY T NAVY % AIR FDHC.I:r
MARINES % COAST GUARD



Little did the
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village know that
Jumbo was using a
Powerwinch.

Powerwinch's

@uick Connect Winches move,
load or pull the heaviest loads.
Back-saving 12 volt automotive
design removes
shrubbery, stumps

and disabled vehicles.
Completely portable,
easy to use, they install
in under three minutes.
Includes adaptor for
installation on any

size ball hitch in
seconds. Move even S -
Jumbo-sized loads. Poing, (4o, o Mamiging Lot Sty ond Bl
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True
Driving
Freedom

world's first cordless radar/laser delector

e rflme ﬂm::: "I. Ef"r Y lmrrdt;m? _ experience the ultimate radar/laser detec-
D s, POWEHERC, paes tor from the company that wrote the book
full-powered detection from 4 alkaline batieries

RS A I (up 1o 80 houns) SOLO 4's condless design and long-range radar

B SRR Gennervas bicry e and laser detection gives you true driving freedom.
perfect for trips ind rental cars i i
SmartShiel™ VG2 protection superior detection Solo 4 gives you long-range
made in the USA detection of every hype of radar and laser,
innovative cordless design Escort bolds the
) patent for cordless detection design — and Solo 4 is
the first cordless radar/laser detector in the world.

industry leader Fscor! bas been making
innovative detectors for 17 years and we ve got the

~ only Solo 4 makes driving as simple as 1-2-3 hatents — and repeat customers — to prove it
e R personalized service Call us anytime, day or
 Tmount detwcior T night, before or after the sale, for answers, assis-
im—_- gl tance and order placement. We're bere 1o belp.
= ::m::uum satisfaction guaranteed Solo 4 comes with a
5 mount detector (-day money back guaranice
Emmmm 3 M
Tgo

to order the ultimate road protection, call toll-free:

1°800+433-3487

Upweni 24 bersirs @ day, 7 iiys a week for yonr comrenience

X
ﬂﬂm% $199.9% s s

.7 : P Departiient 20655
JTEST DRIVE SOLO 4 FOR 30 DAYS 5300 Ficlds-Eriel Road

Ty SOLO 4 where performance really counts - Qihelnnadl, Ohib 95249
ity your-own car, L you re ook compleiely satbdlicd
= ~ return Solo + within 30 days for 2 refund Eilpping & handiing b evira G res peld +% wdes o



TIME MACHINE

90 YEARS AGO: SEFTEMBER 1905
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Flap Jacks
Birdlike flight obsessed in-
ventors in the days before
airplanes took over the
sky. Two Englishmen got
a 2Z32-pound contraption off
the ground. Driven by a
3.5-hp gasoline engine, the
device flapped two 10-ft.
wings 100 times per minute,
Meanwhile, an Ohio experi-
menter created an un-
powered 26-wing flying
machine with thousands of
real turkey feathers. It was
supposed to get airborne by
rolling down a ski jump.
But it didn’t.

60 YEARS AGO: SEPFTEMBER 1935

Big Guns

Although the great powers
of Europe were years away
from clashing, they were
rapidly updating their field
artillery. The new British
18-pounder had a modern
recoil mechanism and, in
theory, could deliver as
many as 28 rounds per
minute. After each dis-
charge, springs returned
the gun to position, with its
gights aligned on the tar-

get. The French considered
long-range accuracy essen-
tial and developed a com-
pressed-air system to re-
aim a gun after firing. Not
to be outdone, the Germans
also refined their long-
range siege guns and how-
itzers, using strong Er-
hardt steel. Austria went
with a bronze field how-
itzer. The new quick-firing
weapons would wreak dev-
astation in the coming war.

Glide

Daredevils were already
soaring toward the era
of the hang glider and
ultralight aircraft. Atop a
mountain in the state of
Washington, an open-frame
glider took off from the
brink of a 1000-ft. precipice.
Its runway: a 20-ft. greased
plank that slanted down
from the roof of an auto-
mobile. The aircraft floated
to a safe landing. Its flight
leapt the gap between
turn-of-the-century self-
launched sailplanes and the
modern Swift glider.

30 YEARS AGO: SEFTEMBER 1965

Bridge Work

Overshadowed by the Gold-
en Gate Bridge, which was
also under construction, the

And to complete the tandem
suspension span, they would
lace the world's

mighty San Fran-
cisco-Oakland Bay
Bridge neared com-
pletion. Stringing
cable 28 in. thick,
workers braved
death 450 ft. above
the water. Engi-
neers had already
met monumental
challenges. They
sank the deepest
bridge piers ever
built into the bay.

Eut in
iggest bridge anchorage.

Fochats blaif i o Diorrain
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Inner Space

What to do with that wasted
closet space? Our special
home section overflowed
with ideas. For closet au-
thors, a foldout office fea-
tured a rolling desk and file
drawer. Along similar lines,
a home-movie projection
center deployed from the
back of a closet door. The
sportsman'’s cabinet organ-
ized fishing and hunting
paraphernalia. And a col-
lector's corner packed
plenty of shelves and a
false-door front that flipped
out to become a workbench.

Master Blaster

Who better than Craig
Breedlove himself to detail
the gremlins sure to plague
his attempt to break the
sound barrier? Breedlove
told PM readers how shift
ing sonic flows over curved
surfaces could play havoe

‘ with the stability
L

of his car. At 750
miles per hour,

@ SPIRTT OF AMERICA @

the ground-effect phenome-
non was an unknown factor
Aerodynamic heating ecould
thin intake air and upset
the eritical air/fuel ratio,
causing engine flameout
and loss of vehicle eontrol.
To muzzle all of these
demons, Breedlove's Spirit
0Of America had a Coke-
bottle silhouette and
was [estooned with all
kinds of safety
features. ™™

POPULAR MECHANICS » SEFTEMBER 1595
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We've been part of this picture for over 80 yéarse
L.L. Bean has been providing well-made clothing has 216 pages of men's and women's u:'.‘ Al uﬂ!@d,‘ L
and gear for families that love the outdoors ever outdoor gear, home furnishings, and durable children’s
since L.L. himself created the first Maine Hunting clothes—all honestly priced, 100% guaranteed, and
Shoe® back in 1912. Our new 1995 Fall catalog delivered quickly by Federal Express.

Call for your Free L.L. Bean catalog. [_] Please send me my FREE L.L. Bean Fall catalog.

1-800-973-2326

LL# 4403190

L.L.Bean’

Casco Street, Freeport, ME 04033

:

Apt.

Ce 000 Sae TP

Chyp and mail to: L. Bean Fall catalog, Casco Street, Freepont, ME 04033

© 1995 L L Besn, Inc. 4403180
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Fifty years after the end
of World War 11, there still
is no memorial in Wash-
ington, D.C., honoring the
veterans of that war, For
every American who died
in the Korean and Vietnam
wars, eight died in WWII—
more than 400,000 gave
their lives.

I understand that the
American Battle Monu-
ments Commission is pur-
suing the creation of a
WWII memorial. I have en-
closed my design, hoping
that it will help stimulate
support for this effort.
RICHARD BERRY
PERRYSBURG, OH

As we went to press, an
official with the American
Battle Monuments Com-
mission told us that
the agency has narrowed
down potential sites for
the World War II memo-
rial to two, both on the
mall in Washington, D.C.
On November 4, President
Clinton will announce
which site has been cho-
sen. The memorial will
cost between $50 and $100
million to build, and will
be aesthetically similar to
the Lincoln and Jefferson
memorials in Washington.
Following the site selec-
tion announcement, the

Lett ubject to editi
EE.F!,B:-;E' ;ﬁe'nnm I

12

commission will embark
on a major 5-year fund-
raising campaign, with
the hope of breaking
ground by the year 2000.
Those who would like
to donate to the effort
should wait until the offi-
cial fund drive begins.
However, because Con-
gress and the president
must approve capital allo-
cation and fund-raising
activities, the commission
says that right now people
should voice their opin-
ions on the memorial to

their congressmen and to
the president. —Ed.

Virus Protection

Your article on computer
viruses, while informative,
was in error by reporting
that there is no virus polic-
ing on the Internet other
than through commercial
service providers, such as
Prodigy and America On-
line. This is clearly not the
case. In fact, most major
FTP sites from which you
can freely download soft-
ware have strict uploading
policies. They also scan all
of the incoming files for
viruses before allowing
them to be publicly down-
loaded. Likewise, any self-
respecting local bulletin
board will check for viruses
before passing on files.
Users should be wary of

FTP sites with open up-
loading policies and folks
who send them files for
seemingly no reason. Reg-
ular text files, such as
recipes and baseball stats,
cannot spread viruses on
their own. However, an
executable file—one that
requires the user to acti-
vate or run the program
from his or her own termi-
nal—can spread viruses.
EPATCH
VIA INTERNET

Your article overempha-
gized a relatively small
problem. I've been working
on our student network for
a year and have run into

only one virus. If you're
prepared for them, viruses
can usually be contained
with the right programs.
That preparation includes
making backups of impor-
tant files and keeping a
clean boot disk nearby.
TODD HANEEN
VIA INTERNET

Uninstall All
The Uninstaller software
you mentioned in your
Electronies column is very
good, but not for novices. |
thought | was ready to exe-
cute the program and start-
ed zapping away. | cleaned
up a lot of stuff, as adver-
{Please turn to page 14)

Advertisement

_ STANLEY

Reader Project Of The Month

Using vour plans for a cradle from the October 1959 issue,
I have constructed two similar models. [ didn't follow your
instructions to the letter, but they sure helped me get the
job done. The body is constructed from Ye-in. birch ply-
wood, and the rails and the stand are pine. The 12-in.
spindles, placed every 3 in. on each side, are also birch.
The cradles are much appreciated by the mothers, who
pull them around wherever they are working so their
babies can watch them. LOUIS EDWARDS

FLANAGAN, IL
If your project is chosen as Reader Proy et of the Month, gou will
receive a Stanley Home JIF??J'PTI"'J"f‘ 71 Kif, complete with hand

and decoraiing tools, and an efeciric stapler'nailer, valued alf more

than $20), For your p corsidered, please send a clear,
colar photo and briel descripfion fo: Reoder Project of the Month,
Popular Mecharics, 224 W. 57th Street, New York, NY 10019,
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rofect o i

POPULAR MECHANICS = SEFTEMBER 1995 J



ou’ll notice a difference the first
time you squeeze the handle.

ptarting with the fact that you can
actually squeeze the handle.
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Very time you p:".‘k up one i our

STANLEY
* helpsyoudothings right.
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tised, but later found that I had to re-
install some of the software I did not
intend to delete. This program must
be used very carefully. WALT

VIA INTERNET

Breaking Ground

Your illustration for “GFCI, Ground
And Neutral” is in error. It shows the
typical wiring for a non-GFCI circuit.
GFCI protection can either be con-
tained in the receptacle or the circuit
breaker. Your illustration stated that
the GFCI protection was the circuit
breaker. In this case, the circuit’s
neutral should have been connected
through the circuit breaker to the
neutral bus. For the GFCI to be con-
tained in the receptacle, you would
have needed to show the receptacle

with TEST and RESET buttons.
MARK R. AYDELOTTE
VICE PRESIDENT
HAYWARD ELECTRIC CO.
HAYWARD, CA

Easy Rider

I'm a 61-year-old biking enthusiast.
Until a few weeks ago, I would huff
and puff my way over the bridges of
San Diego. However, after 1 read
your article about assist motors
adaptable to most hikes, | decided to
look into getting one. After trying the
unit firsthand, I purchased it.

The easily operated motor pushes
me against strong winds and up hills
with little effort on my part. And for
$6, I was able to license my motorized
bike for street use. Thank you for
printing the information about the
power-bike kit in PM. It's a better-
than-great magazine.

BRUCE BAINBRIDGE
SAN DIEGO, CA

Forefatherhood

Letters that have recently appeared
in this column show just how much
our education system has deteriorat-
ed, and how little Americans know

about our own Constitution. The Bill
of Rights—the first 10 amendments
to the Constitution—specifically de-
lineate rights granted to the people.
These are rights the government can-
not infringe upon—rights that include
the purchase of firearms and the
formation of militias. Our founding
fathers were suspicious of federal
authority after their experiences with
the British government. They knew
what they were doing.
RICHARD KANE
ELLSWORTH, MA

D.W. Fans
Many thanks for the wonderful arti-
cles and photos of Darrell Waltrip.
And welcome to NASCAR! D.W. is
our No. 1 driver, and we are members

of his fan club,
ME. AND MRS, DOUGLAS MCINNIS
KINGWOOD, TX

We are too. —Ed.

You Can’t Rush Sm¢

17 mg. “tar”, 1.3 mg. nicotine av. per cigarette by FTC method

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

- . .
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Tax And Spend

I was surprised by your boating
editor’s statement that the 1989-93
downturn in boat sales was “eyclie” in
nature. Surely, the most significant
cause of the slump in boat sales must
be laid at the doorstep of Congress,
which levied a luxury tax on boats.
Boat manufacturers were forced to
y curtail production, and sever-
al had to close their doors forever,
causing widespread unemployment
within the industry. The luxury tax
was a total mistake, one of many

made by the last Congress.
DEAN P. TUININGA
EVERETT, WA

Padded Cells

I just finished reading one of your
automobile articles, and it reminds
me of a major flaw in all new cars.
With the advent of airbags for crash
protection, it seems as though most
auto manufacturers are eliminating

addingl on daahhuardh:éeghe Ford
ger | recently pure is a per-
fect example. The dash is a big mass
of hard surfaces. Soft padding should
cover these areas as it once did. If
you want to see some proper exam-
ples, take a look at our other family
cars—a '3 Ford and a "54 Kaiser. If
padded dashes were a good idea 40
years ago, how come they're no longer
a good idea? Maybe people’s heads
are harder nowadays.
TOM ERICKSON
LAKE HUBERT, MN

Car Care Concerns

As an ASE-certified master techni-
cian, I and all of my co-workers were
very disturbed by Mike Allen's com-
ment in a recent Car Clinie column
about the “veracity” of mechanics, im-
plying that we are untrustworthy.
Not only is the language in Allen's an-
swer an insult to all mechanies, but
it's his knowledge of the subject that

lacks veracity. In fact, it calls into
question the professionalism of the
whole magazine, Use a 2 x 4 prop to
hold the engine forward to reach rear
plugs? 1 think not. The safer method
for holding the engine in the forward
position takes advantage of another
eyelet near the middle of the torque
strut. The same torque strut retaining
bolt can be used to hold the engine
forward through the strut and mount.
MICHAEL DZIOB

NEW HARTFORD, CT

As an auto mechanic for more than 15
years, | find your recent article on re-
setting dash emission lights a little
unsettling. Sure, readers will want to
reset the lights themselves. But how
many of them will actually do the re-
quired maintenance work to keep the
emission system working properly?
My guess is not many.
MICHAEL EGAN
VIA INTERNET
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What good is a fumaae with a lifetime w arrany
if it doesnt make your life more comfortable?

L ﬂ?’v‘q-r

The real measure of comfort in a furnace 1s simply  efficient heat, with an AFUE rating over 90%. In [ac!
never feeling uncomfortable. With the Trane XV 90 the XV 90 has met the EPAs Energy Star guidelines [or
Variable Speed Gas Furnace, you and your _ energy efficiency. And with a lifetime limited
family won't have an uncomlfortable moment . warranty on the heat exchangers, the XV 90
Variable speed means you get constant, even will be efficiently heating your home for &
heat. No frequent start-and-stop cycles to long, long time.
cause uncomlortable cool dralts or too-warm Surround yoursell with the comfort of &
spells. Whats more, the even air llow also Trane XV 90. Call your
reduces annoving noise n the ducts. local dealer for more

he Trane XV 90 runs on clean- information — just
- look in the Yellow

Pages under Heating Clean natura! gas.
Contractors Think what you W save
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Robot Crabs
ANAHEIM, CA—The surf zone. If
you're riding a boogie board, you love
it. If you're poised for an amphibious
assault on a hostile shore, you hate it,
The surf zone is a prime locale to
stumble into a minefield. Not only is
the water perilously shallow, but wave
noise and turbidity hamper mine de-
tection. And because a major mine-
sweeping operation is sure to attract
unwelcome attention, you can quickly
lose the advantage of surprise.

The solution? A horde of mechani-
cal crustaceans that can sneak in
under the waves, detect mines and
neutralize them en masse. Rockwell
International and IS Roboties are
developing these little suicide robots,
or mites, called Autonomous Legged
Underwater Vehicles (ALUVs), The
Advanced Research Projects Agency
and the Office of Naval Research are
funding the effort.

The ALUV pays tribute to a crea-
Eciitor/\Writer: Gregory T, Pope

Reporters: Philip Chien, Chits Chinmock, Mike Filon,
William Garvey, Scott Gourley, Barry Rosenberg
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ture that thrives beneath the break-
ers. A crab scuttles through the surf
zone on legs that can dig in when the
waves get rough. The Rockwell mite
can also weather severe surf, burying
itself in the sand by vibrating its legs.

What's more, legs are great struc-
tures to load with sensors, because
they touch whatever they walk on.
When the ALUV chances upon a
mine, it clings to its quarry and then
awaits a command from an operations
center abopard a landing craft off-
shore. Once the signal is given, each

Surf Mines In A Pinch

While an Invasion force assembles off-
shore, autonomous legged robots walk
through the surf zone hunting mines.

mite blows itself—and the mine—up.

Rockwell's prototype ALUV runs
about 22 in. long and weighs 23
pounds, including 7 pounds of ballast.
The mite has already proven itself
capable of walking through the surf
zone and finding targets. The next
step, say engineers, is to build a see-
ond mite and have it communicate
with the first, to make ALUV mine-
sweeping more efficient.

Highlights This Month

® Sneak Peeker—Stealth spy drone is unveiled.

® Power Launches—New rockets will double Delta’s lift.
® Out There—The quest for extraterrestrial life resumes.

® Sun Burners—This year’s solar-car showdown.

® Air Cushion—Next-generation hovercraft lose weight.
® Genetic Ink—Sign checks with your own DNA.

® Fat Buster—How the Russians clean out cholesterol.

(More Tech Update on page 18]
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| ' High Spy Uncloaked

fl PALMDALE, CA—DarkStar rolled out of the shadows
last June. A cross between a flying saucer and a sailplane,
the Tier 111-minus reconnaizssance drone (see Tech Update,
page 13, Jan. "95) was built by Lockheed Martin and Boeing
3 Stealth dictated the vehicle's unorthodox silhouette.
DarkStar is designed to loiter over enemy territory, elimb-
ing above 45,000 ft., even if the skies are buzzing with hos-
tile aircraft. The slim wings only return brief flashes if
radar catches them at the right angle. Meanwhile, the cir-

P

Ar 15 ft. long and &9 fi. across, DarkStar sports sat-com equipment on top of fuselage.

cular fuselage is buffered with radar-absorbing material.

A Williams-Rolls FJ44 turbofan will
propel DarkStar to a 130-knot cruise
speed (which is 300 knots true air-
speed at 45,000 ft,). The vehicle will
carry either synthetic-aperture radar
or 4 camera, as well as communica-
tions equipment. 1t's designed to oper-
ate within a 500-mile radius.

DarkStar should be ready to take to
the air at Lockheed Martin's Skunk
Works sometime this fall,

Talking
Robot Hand

PALO ALTO, CA—To com-
municate with a deaf-blind
person, you need to know fin-
gerspelling, a hand-on-hand
language in which words
are spelled out as manual
gestures, one letter at a
time, But if l1::{:!.1 can't finger-
spell, Ralph ean give you
n hand. An elee-
tromechanical
fingerspeller,
Ralph was built

Ralph fingerspells In response
to computer input.
at the Department of Veter-
ans Affairs Medical Center.
Press a letter on a com-
puter keyboard, and soft-
ware translates the input
into commands for Ralph's
gervomotors. The motors
drive rod linkages to flex and
position the fingers. So far,
the fourth-generation device
is only a demonstrator,

How To Spot Bombers In A Flash

LOS ALAMOS, NM—Tiny specks of ex-
plosives residue can finger a terror-homb-
ing suspect. But the evidence can elude
detection, even with modern lab analysis,
Now, two Los Alamos National Laboratory
physicists have devised a simple method
for identifying traces of explosives.

The prototype draws micrnseopic parti-
cles into a small chamber fitted with a
heated sereen. As they brush past the
screen, the particles ignite. Unlike

Whisked from e ft'fm,

explosives . |
residue lg- Sy f

nites to produce g !
optical signature.

HEATED 5CREEN

dust, hair and other contaminants, explo-
sives burn with a sharp flash, triggering
a unique optical signature. A sensitive
photomultiplier picks up the light, and a
computer analyzes the signal.

The technique could be incorporated
into a handheld deviee to check clothing,
vehicles or luggage.

OSCILLOSO0DME

PHOTOMLUILTIPLIER
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B

- 3

PULSE ANADYZER
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Navy Cutting
A Big SWATH

MOSS POINT, M5—Pleased with the
perdormance of its four new ocean-surveil-
lance ships, the Navy is going to get at
least one more. The USNS Impeccable
will be the largest small-waterplane-area

struction of the original ocean-surveillance
ships, the mono-hull Stalwart class.
Designed for a 26-ft. draft, Impeccable
will displace 5368 tons. A pair of 900-hp
waterjets will supplement its 5000-hp
diesel-electric propulsion. Like other ocean-
survelllance ships, Impeccable isn't built
for high speeds but for wallowing in high
seas, towing sonar to hunt submarines.

twin-hull (SWATH)
ship in the fleet,
dwarfing its Viclon-
ous-class brethren,

Halter Marine
Ine. will finish the
281-ft.-long vessel,
known as T-AGOS
23, after Tampa
Shipyards was un-
able to complele
the original con-
tract. Back in the
1980s, Halter also |

TANA ' OFYARDE, ILLLATRA R

fook over the con- Biggest SWATH yet will slice through rough waters in the North Adantic.

(More Tech Updaie on page 22)
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Found in trees. Found in those big stores
where you buy everything.
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HUNTINGTON BEACH, CA—If you
follow space matters, you know that
the Delta |l rocket reigns supreme in
terms of reliability. So McDonnell
Douglas is going fo parlay its suc-

DELTA I

¢

DELTA I

Deita il wili marry high-
energy cryogenic upper
stage with larger solid-
racket boosters (o leap
into medium-fift class.

| R

_.|

)22 o

LICUD-HYDROGEN TAMK

LICUD-OXYGEMN TANK

SECOND-STAGE ENGINE

BRI TRAAR

LPH |

LY
INTERSTAGE |

,
FIRST-STAGE FUEL TANK

SOUID-ROCKET BOOSTER J
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New Rocket Will Double Delta 11

cess into a new vehicle called Delta
lll—the largest rocket ever devel-
oped without government funding.
The medium-ift rocket will double
the Delta II's payload capacity, hoist-

ing more than 8000
pounds into geosyn-
chronous transfer or-
bit or 18,000 pounds
into low Earth orbit.
That puts the lll into
the same extremely
competitive class as
the Atlas Il and Eu-
rope's Ariane IV, as
wall as the Russian
Proton and Chinese
Long March rockets.
A new cryogenic
upper stage, buming
liguid hydrogen, will
provide the extra
muscle. To power
this stage, Fratt &
Whitney will tweak
its RL10 engine to
blast out 24,000
pounds of thrust. For
additional ocomph,
large solid-rocket
boosters will ring the
lower stage.
Hughes Space
and Telecommuni-
cations has heard
enough to book 10
launches for its 2-ton
HS 601 communica-
lions satellites. Delta
1I's first flight will
take place in 1998.

Hellwing leaps skyward during successful
flight before crash ended Its test program.

Heliwing Heads
Up, Then Down

SEATTLE, WA—A one-of-a-kind
unmanned air vehicle enjoyed two
months of glory last spring—but, un-
fortunately, crashed on June 13 as it
was completing a test sequence.

Built by Boeing Defense & Space,
the Heliwing rose vertically on a pair
of 7-ft. counterrotating prop-rotors.
Rudder flaps then flipped the vehicle
over into a horizontal attitude. The ve-
hicle had just demonstrated this tran-
sition, and was flying normally, when
its turboshaft suddenly conked out.
Remote controllers restarted the en-
gine, but not in time.

Boeing and Defense Department
engineers are reviewing data to see if

| another Heliwing is worth building,

Aliens Stay Quiet

MOUNTAIN VIEW, CA—So far, ET hasn't called.
Last February, the search for extraterrestrial intelli-
gence known as Project Phoenix got under way with a
S5-month stint at Australia’s Parkes Observatory, But
deep space didn't speak, so the search must continue.
Bankrolled privately, Project Phoenix rose from the
ashes of a NASA program cancelled in 1993, The effort
brings a high-speed multichannel scanner to radio
telescopes worldwide. This receiver monitors millions
of microwave frequencies at once, seeking unnatural
signals that stand out against cosmie radio statie.
During the
experiment, the
210-ft. Parkes
telescope target-
ed more than 200
Sun-like stars in

the skv's south- Parkes radiotelescope sought alien broadcasts for five months.
ern hemisphere. The nearby antenna culled out any terrestrial interference.

B PR

Project Phoenix has roughly 800 more stars to scan. The
effort will take the receiver to a northern radiotelescope,
possibly the 140-ft. dish in Green Bank, West Virginia.

receiver spent half
a day tracking each
star, while a smaller

M Tank Fladaie ce aeos T4
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ECH UPDATE

Heavy-

L]
Hauling
Single
LONG BEACH, CA—
Imagine a C-130 Her-
cules with three engines
out. It's a big airplane
with a big problem, but
it's also the essence of a
big idea—and a big gam-
ble. Freedom Aircraft
Co. believes that a g'lc:-hal
market awaits a low-cost
heavy hauler, and that
simplicity is the key to : — : g
such a machine. e

The result: the DS- Simple and inexpensive, single-engine flying truck would sult cargo Dﬂlﬂm MMDPW nations.
H88, an B4-ft. airplane powered by a flying box, construction is basic. The will sell for less than $1.5 million and
single Allison T-56 turboprop. The identical wing ribs can be built with cost $500 per hour to fly. Both figures
huge cargo hold ean swallow some- a single tool. So can fuselage panels. are fractions of those associated with
thing 9 ft. tall and 44 ft. long. Useload All this means acquisition and oper- existing transporters. The company
load: 34,000 pounds. ating costs dip surprisingly low. A will market the plane in kit form, and

Because the aircraft is essentially a new DS-888, fitted with a used T-56, anticipates first flight within a year.

Stealth Laptop

HYATTSVILLE, MD—Ever
wish the guy sitting next to
you on the airplane would keep
his eyes off the confidential
memu you're writing on your

ter? Well, now you
can EEEP im guessing. For
$299, a liquid-erystal-display
(LCD) repair shop called Man
& Machine will tweak any lap-

Traveling At The Speed Of Sun

GOLDEN, CO—There's nothing like
ending a solar-car race in a driving rain-
storm. But when the checkered flag
waved at Sunrayce 95, the Massachu-
selts Institute of Technology weathered
this challenge to win. The MIT Manta

came in 18 minules and 49 seconds
ahead of the University of Minnesola's
Aurora |l—the tightest finish in Sun-
rayce's 5-year history.

The biennial competition pitted 38
universities against one another in a

.'.'-a“"?"

1100-mile trek that began in Indi-
anapalis, Mania pulled ahead early,
but Aurora Il took advantage of glo-
rious weather on the race's seventh
day to tighten the gap. Although
rain slowed MIT on the final leg, the
team had budgeted enough battery
energy to hold off Minnesota's rally,
Manta averaged 37.23 mph over
the course, a Sunrayce record.
Finishing third, fourth and fifth
were Cal Poly-Pomona, George
Washington University and Stan-
ford University. Midrace mechani-
cal woes forced out 2-time defend-
ing champian University of Michigan
MIT"s Manta [top] breezes along during
early golng to secure Its lead over sec-
ond-place Minnesota’s Aurara Il (left)

ikl PRl

AR, b

Polarizing eyeglasses restore
the image to a laptop display
stripped of its front polarizer.
top to permit private viewing.
The secret? Polarized light.
LCDs sandwich the liquid-
erystal material with two polar-
izers, Man & Machine replaces
the built-in front polarizer with
a removable one. Left on the
sereen, the polarizer passes or
blocks display light normally,

| But remove it, and the image

vanishes, Users wear correctly
oriented polarizing glasses to
restore the image,

{More Tech Updale on page 26)
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Better beads

through thlck and thin.

o matter what

kind of project
you're doing, now
it'll come out better.
Because with our new
line of PowRCaulk”

- motor strong enough instantly releases the pressure,
- to apply even the effectively drawing the remain-
thickest construction ing caulk back up the tube. The
adhesive. result is the end of all those

In fact, when  messy strings, blobs and drips.

you pull the trigger, So why let a bead of caulk

cordless caulking guns,

just about any
kind of caulk or sealant more
smoothly and evenly.

The secret is smooth, even
pressure. That's where manual
caulking guns hit a snag. Our
guns, on the other hand, use a
screw-driven plunger, steadily
advanced by a battery-powered

The New PowRCAULI™ A~
Cordless Mﬂlﬂl‘

2 1905 Wagner Spray Tech Corp. PowHRCaulk is o trademark of Wagner Spray Tech Carp

One sgueeze ix all it takes to

yuu"ll be able to apply et smooth, even pressure. (And
less bumps, lurmps, and jiggles )

you'll be eliminating
most of the problems
you've ever had
with caulking. There's
less lumps, bumps,

come between you and a job
well-done? Get a PowRCaulk
cordless caulking gun. Just

call 1-800-328-8251 for the
retailer nearest you.

and hand and fore-

There in one advanioge
for @ manual couwlker
Yous T gei miore exercize.

arm fatigue.

What's more, the
PowRCaulk stops as neatly as
it works. Just release the trig-
ger, and a unique drive system

Powe RCawlk cowlkimg
guns start as low as $44.949,

-



TecH UPDATE
Son Of DC-X To Rise

HUNTINGTON BEACH, CA—Does
the MeDonnell Douglas/Boeing bid for
the X-33 contract (see Tech Update,
page 17, Feb. "95) look familinr? Yes,
it's a conical rocket that takes off and
lands vertically. In essence, it's a
scaled-up version of the McDonnell
Douglas-built DC-X, the experimental
rocket now undergoing surgery to
swap in composite materials.

Standing 100 ft. high, the X-33 candi-
date will weigh half a million pounds at
liftofY, as compared to the 40-ft. DC-X's
41,600-pound takeoff weight. T

Until last June, MeDonnell Douglas S
and Boeing kept quiet about their X-33
efforts as they considered alternative
conflpurations. But program engineers
believe this design offers the best po-
tential as an experimental vehicle, Not
only ean testers expand the flight enve-
lope gradually, but the vertical lander
can also cut short a flight safely and
touch down at a variety of sites, The

follow-on reusable launcher, for which [ - 3

the X-33 is to preview technologies,
need look nothing like the testbed,
McDonnell Douglas/Boeing X-33 design will
test propulsion system and materials.

LI FRATICN

SILSOE, ENGLAND—A sign that robots
are more gentle-fingered than ever before;
They're picking mushrooms. The Silsoe
Research Institute, Britain's agricultural
think tank, is developing the devices to fast-
forward the country's mushroom industry.
Peering through a small TV camera, the
machine must first identity ripe and un-
bruised specimens. The picking mecha-
nism is straightforward—a suction cup on
a scissored extender. With a slight twist
and a [ift, the mushroom is plucked from
the soil, ready to be packed for shipment.
The robot is far encugh along that it
could go into service in two years.
Robot deploys suction-cup fingertip to bend
and twist stalk without causing damage.

Robot Tends
To The Fungi
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Heads Up
For Racing

KOKOMO, IN—An occupa-
tion of breakneck speed and
split-second decisions, in
which you're bombarded with
information. Fighter pilot?
Try race-car driver. At 220
mph, a driver can cover the
length of a football field during
a single glance at the in-dash
instrument panel.

So to keep drivers' eyes on
the track, Team Penske and
Deleo Electronics are develop-
ing a safety helmet with a
head-up display. Built into &
Bell Sports helmet, the Racing
EyveCue system projects im-
ages just below the driver's

Delco’s Racing EyeCue transfers
head-up display from fighter jet

to race-car safety helmet.

line of sight. Along with engine
data, the information can in-
clude accident warnings or
proprietary exchanges be-
tween driver and pit crew.

Not yet in use, the Racing
EveCue helmet draws from
Deleo displays on the wind-
shields of certain Pontiacs.

Hovercraft With Craft

FAREHAM, ENGLAND—The biggest hovercraft ever
built from composite materials recently eircomnavigated
the Baltic Sea. The purpose: to demonstrate its ability

plastic construction shrink the vessel's radar signature, it
also lightens the craft enough to carry affordable but
heavy diesel engines. On the civilian side, the M-10 could
ferry passengers or run oil-spill response missions, shut-
tling equipment to otherwise inaccessible areas.

to perform in extreme conditions.
bbed the M-10 by its designers
at ABS Hovereraft, the 62-ft. vesse|
can reach 50-knot speeds and carry
up to 77 passengers. At the stern,
two 500-hp marine diesels power
lift fans and turn controllable-
piteh propellers that provide un-
usual low-speed maneuverability.
The M-10 hovercraft has piqued
military interest as a coastal-patrol
or mine-clearance boat, because it
can operate from unprepared sites,

Not only does its Kevlar-reinforced Now in sea trials, M-10 hm-:raaft u-arun:s Keviar construction for steaith and mud

i

iMore Tech Update on page 30)
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Be a high-paid computer
service technician

Train With NRI — America’s #1 Choice in Computer Training

Only NRI gets you inside a powerful
486DX2/66 MHz Intel-based computer
system you keep-giving you the
hands-on experience you need to
work with, troubleshoot, and repair
today's most widely used computer

YOU GET EVERYTHING YOU
NEED FOR SUCCESS

systems. There's no more affordable Features [BM compatibility, & meg
way to start a money-making career, RAM, Pentium M"$“ 1
even a business of your own, as a ““m. ‘“"ﬂ"- FOCESS0
computer service technician. mm‘ﬂm COLOR MONITDR
2Bmin dot pitch for high-resolution
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e computers before, NRI's interactive training QuickTech PRO software help you detect
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*hands-on” with all the most sought-after uilds su ; machines, even I computer is 5% operational.
and practical experience that tomorrow's
technology gives you practical skills and W NRI DISCOVERY LAB
sting confidence. Performing key tests jobs can be your. Complete breadboarding system lets you design
ud demonstrations ' Right from the start, hands-on and madify circults, diagnose and repair faults
, you're able to see for ;
yoursell how things work, what can go experiments reinforce concepts presented 15 DIGITAL MULTIMETER
wrong, and how you can fix it. in NRI's bite-sized lessons. And because Professional, hand-heid test Instrument for quick
your work is reviewed by your personal 304 €357 meRULEmEnts
Train with and km instructor, you know for certain that you T.h'u_"L. o
: ¢ time-saving operating system that everyone
h most i i can apply theory to real-world demands. will e SR Souaero

computer
in home study today FREE NRI catalog tells more (Y the coupon i misting, wiite to: Nl

NRI's unique training has you explore a top-  Send today for your free, fullcolor catalog  sepools, McGraw-Hill Continuing Education
toich computer system and its peripherals,  describing every aspect of NRI's innovative  Cenrer, 4401 Connecticut mit“&. NW,

. with the 486DX2 Intel CPUand ~ computer training in the up-and-coming Washington. DC 20008
" Pentium Overdrive-ready motherboard. field of your choice. e
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420 meg hard drive, and fax/modem to

i SEND TODAY FOR FREE NRI CATALOG!

You'll also appreciate the brilliant McGraw-Hill Continuing Education Center e 1"
display of your Super VGA color monitor, I ”ﬂ 4401 Connecticut Avenue, NW, Washington, DC 20008 WATIN i
the drama of your CD-ROM drive and | i
l6-bit sound card, as well as the dﬂ!ﬂm?ﬂﬂﬁuﬂqm}y Egﬁ:m i
| cutting-edge technology of Windows 95. 0 MICROCOMPUTER SERVICING spproved under GI Bt o
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051 would use seven 1-ft.-wide telescopes to
gain three times Hubble's resolving power.

Planet Hunter

PASADENA, CA—Do Earthlike planets
revolve around other suns? Optical interfer-
ometry may provide our best shot at finding
out. NASA is leafing through proposals to
take this emerging technology into orbit.

Interferometry combines light from sev-
erul small telescopes. The technique simu-
lates a single telescope with a very broad
mirror, and hence high resolving power.

The most ambitious plans would loft mul-
tiple telescopes into precise orbits. Alterna-
tively, several small telescopes can perch
abhoard one spacecraft. NASA's Jet Propul-
sion Laboratory has already proposed one
such arrangement, called the Orbiting Stel-
lar Interferometer (OSI). Engineers are
now studying a modification of this plat-
form, specifically for spotting planets.

The Unflappable Mothra

AUBURN, AL—Fiexing its tail like a living creature, Mothra
has been gliding about the Aubum University campus. The little
remote-control model airplane, named after a Japanese movie

monster, is demonstrating flight control with no moving parts.
The secret is a piezoelectric ceramic malerial that expands
and contracts in response 1o a voltage (see Tech Update, page
13, Feb. '92). Spliced into Mothra’s vertical and horizontal tail
pieces, the maternal eliminates the need for hinges and bearings
normally required to move flaps. The tail simply reshapes itself 1o
sleer the 4-ft -wingspan aircraft. A follow-on version, dubbed

, Rodan, will apply the same principle to ailerons.

b T

Mothra proves that controlied flight without ﬂaps is possible.

Signing With
Your Genes

LOS ANGELES, CA—You've
shed blood, sweat and tears to
produce your life's work, or
buy your heart’s desire. Now
you can give a little more of
yvourself to protect it. To keep
forgers at bay, a company
called Art Guard will create ink
containing your own DNA.

Extracted from blood, saliva
or a hair follicle, the genetic ma-
terial is first replicated in mass
quantities, The DNA is then N
loaded into a pen cartridge good Ink il'ﬂl.ﬁtd with Iﬁﬂ"ldl‘h!ﬂ.l-ll!l.l‘liqn.‘nﬂﬁ.
for thousands of signatures, folls would-be signature forgers.

To verify a signature, Art Guard
has devised a proprietary hand-
held secanner that reads hiochemi-
cal markers added to the DNA.

Although chemists can readily

Diesel Rotary Engine To Fly

synthesize DNA these days, forg-
ers must know the exaect start and
end points of the fragment used in
the ink. Of course, they could just
steal your DNA-ink pen.

Diesel version  MORGANTOWN, WV—Having an unmanned air vehi-
of Rand-Cam ¢l that flies on diesel fuel would suit Army logisticians
engine would  jyst fine. To that end, Alliant TechSystems has joined
ﬁ:;::ﬂ"";m forces with West Virginia University and British Co-
veticie for lumbia-hased Reg Technologies. They are
48-hour . blueprinting a diesel version of Reg’s high-
missions. ' power-to-weight Rand-Cam engine (see

Tech Update, page 16, Jan. "94).

The Rand-Cam's only moving
parts are six sliding vanez and a
rotor—no gears or valves. That
simplicity reduces noise and vi- .
hration during extended spy -
missions aloft. The diesel pow-
erplant, designed to develop :
between 80 and 100 hp, would
measure about 13 in. around.

| Wireless Supercomputer

MINNEAPOLIS, MN—What's inside a Cray su-
percomputer? For one thing, 36 miles of wire that
link processor modules with memory. But Cray has
replaced that mess with wireless eonnectors in its
new top-of-the- :
line TY0 series,
They're called
electrically acti-
vated zero-inser-
tion-force con-
nectors, or eZ1Fs
for short. Each
houszes 400 con-
tacts that trans-
mit impedance-
controlled signals
between mod-

Wireless connectors replace wire
spaghetti In Cray supercomputer.
ules. The connectors can disengage easily with a
voltage-aetivated spring mechanism.

In addition, the T9's memory modules are also
interconnected with similar technology. The only
wires left are for external input and output.

iMuore Tech Update on page 32)



Discover the World’s
Most Creative and
Satisfying Hobby...
Build a Historic
Wooden Ship Model!

ven if you've never buill a model before, you can experience the
Ep!uaﬁum and pride of accomplishment wooden ship modeling

offers. You can build the two-masted schooner pictured here-a
rue-to-scale replica, decked out with gleaming brass fittings, delicate
igging-lifelike in every detail.

t's much easier than you think! Working with precise in-scale plans
ind fine materials, you'll sand the hull, paint and install deck furnish-
ngs. You'll add the helm and bowsprit, and apply the copper plating
o the hull. Finally, you'll set the masts and rig the lines—just like a
hipwright of a hundred years ago. The result? An authentically
letailed, museum quality wooden ship model you'll display with
ide... a valuable keepsake to be treasured for generations,

/" The Secret’s In Our Kit
We designed our kit especially
5T for the first time modeler. We
ey 5:,'1-‘1' include all the materials you
Yeu ! need to build the model as

%  shown. The solid basswood

hull is pre-carved; all you do is a

little shaping and light sanding

: e ! You'll get wood parts for the

abin and companionways, ready-to-use wooden blocks and dead-
:yes, solid brass and finely cast metal fittings and three diameters of
ngging line. We even give you copper plating to cover the hull! Hard-
wood display base and launching ways complete the kit. Three sheets
 plans and 16 page step-by-step instruction book show you the way
to a magnificent model. (Expect to spend 50 to 75 pleasure-
filled hours completing it.)

SPECIAL INTRODUCTORY OFFER
WITH FREE BOOK AND CATALOG!

We want to introduce you to this fascinating
hibby now! Our regular catalog price for the
Phantom is $44.99. But for a limited time only,
it's yours for just $34.99! And, if yviou order now, we'll also send yiou
The Neophyte Shipmodeler’s Jackstay, a richly illustrated 60 page begin-
ner’s guide to ship modeling. Selling for $7.99, it's yours-absolutely
ee! You'll also receive a 92 page color catalog showing over 90 ship
model kits, hundreds of miniature tools and reference books.

Save On A Tool Set!

All the tools you need to build the Phantom!
Hobby knife, 10 cutting and carving blades,
sandpaper assortment, bweezers, three mini-
ature files, block threader and jeweler's pin
vise with fine diameter drills-26 pieces in all!
Retail Value Over $22.00 Now Only $14.99

Model Finishing Set

Includes all the finishing materials you need!
1 oz bottle of white glue, six 1/2 oz, bottles
of Floquil Model Paints (dull black, bulwarks
white, bulwarks red, bright oil, glaze and
thinner), plus three high quality sable paint
brushes

Retail Value Over 51500 Now Only §11.99

Includes copper strips,
launching ways
and display base!

Phantom by Model Hhipw.l}':" Kit No. MS2027R
Length 13-1/2"/Height 13-1/2"/Scale 1/8" = 1 ft.

The Phamtom was butlt for the Port of New York Pilots in 1868, She was los
durirg the greal bizzard of ‘88, going ashare at Sandy Hook, NJ. Two years
earfier, on March 14, 1886, she rescued 852 people from the sinking Brifish
liner 5.5. Oregon off the Long lsland coast, The plans in owr kif are o foithful
adaptation of the originals ’

OUR UNCONVENTIONAL GUARANTEES:
1. If less than delighted, you may return your purchase
in original condition within 30 days

2. Should you break or lose a part
during construction, we will replace it free of charge.

Credit Card Holders Call Toll Free 800-222-3876
Mon-Fri 9-5 ET. Or FAX 717-839-2090 Anytime!

Dept. PMY5, 'O Box 1000, Industrial Park Drive, ML Pocono, PA TH344-1000

Yesa! Please send:

Phantom kit with free book & catalog - $34.99 (No, MS20278)
26 Pe. Tool Set - $14.99 (No. MS102)

Model Finishing Set - $11.9% (No. PH101)
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— Charge my credit cand: _ MasterCard  __ Visa

Account No Exgp

MName '

Addness — i
! City. State Fd lls = E
! __ My check or Money Order is enclosed !
1 Shipping and msured delivery . onders under 54500 add 8450, over S50 add 1M ondy.
ST O A NN e e e

Ubder valid throsgh Decomber 31, 1995 Copyright Ml Fxpwy 1965
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Europe’s Own Sky Spy

PARIS, FRANCE—The French have decided they don’t want
to rely on data from the United States—they want their own
reconnaissance satellites. So they've embarked on a program to
loft a series of “overhead technical assets.”

The first of these—called Helios 1A—went up via Ariane

rocket on July 7. At a glance, the spacecraft recalls France's

Compass Centre soaks up traffic-control radar.

The Stealth Building

HOUNSLOW, ENGLAND—A, brand-new building at
London's Heathrow Airport sports unigue architec-
ture thal renders it virtually invisible to radar. ,

Airport authorities were worried that traffic-control |
radar would ricochet off the new British Airways
nerve center and interfere with runway operation.
To squelch the problem, architect Nerman Grim-
shaw incorporated distinctive geometry.

Helios 1A will ply a 530-mile Sun-synchronous orbit.

SPOT 4 commercial remote-sensing satellite. Small wonder;
The two satellites were built simultaneously to save money. He-
lios is sharper, though, probably able to discern details as small
as 3 fL. across. Spain and Italy helped fund its development.

The similar Helios 1B will luunch in three years, The follow-
on Helios 2—with even better resolution—is supposed to fly in
2001. Germany may chip in on Heliog 2's development.

N e_utim_:lé ;l‘o
Hit The Road

OXFORD, ENGLAND—Ever wanted
your own source of neutrons, but

The building's glass face looms outward as it
rises, reaching an angle of 21" at the top. This cur-
vature, combined with a series of external baffles
and ribs, scatters radio energy down into an adjoin-
ing parking lot, which is paved with blocks rather
than radar-reflecting asphall. These fealures have
shaved the building’s radar signature by 99%.

Russia’s Cholesterol Buster

MOSCOW, RUSSIA—American
physicians are looking into a swift
means of unclogging leg arteries
blocked by cholesterol buildup. The

takes no more than a few minutes,

Engineers are developing a sec-
ond-generation model to be used on
arteries in the heart and brain. [Tu]

couldn't afford a nuclear powerplant?
This problem faces engineers who'd
like to use neutron radiography to peer
inside engines and other machinery.

Small cyclotron produces cheap neutrons.

Now Oxford Instruments is building
a compact eyelotron that travels,
Called Neu-Sight, the system slams
protons into a beryllium strip to knock
loo=¢ a stream of neutrons. The neu-
trons shower a screen behind the
onbject that's being examined. The
result? An X-ray-like image.

treatment, performed rou-
tinely in Russia but never
in the United States, em-
ploys ultrasound.

Developed at Moscow
State Technieal University,
the device combines an ul-
trasonic transducer with a
long, thin surgical instru-
ment fashioned from a tita-
nium alloy. The working
end of the tool, which emits
vibrations, can be shaped
like a ring, a ball or a blade.

The surgeon wields the
device to make several in-
travascular incisions and
remove cholestersl plaque
—in pieces as long as 19 in,
The vibrations do little
damage to blood-vessel
walls. And the operation
Russlan cholesterol remover
loosens plague with 26.5-kHz
ultrasonic vibrations.

o eard L b



-

WorLp War i

/“ J]‘ | D l’

Shown smaller than actual slze
(Beals 1:78; 8° In langth)

A collector-quality, die-cast
metal replica featuring acclaimed
Danbury Mint fit, finish and detail.

it was officially called a "low-silhouette Superb value. Replica of the Willys
scout car.” But this spartan, cramped, The World War Il Jeep Replica is a Danbury Go-Shwi" Shotne
rough-riding vehicle proved to be much, Mint exclusive. It is priced at just $129, pay-

much more. It was a key contributor to the able in five convenient monthly installments
Allied victory in World War Il. Now, you can of $25.80. Your satisfaction is guaranteed.
acquire the superbly detailed die-cast metal  To order, simply return the Reservation
World War Il Jeep Replica. Application today!

Over 200 precision parts!
The World War Il Jeep Replica is hand-
crafied from over 200 precision parfsin
large 1:18 scale. The top is removable, as is
the replica machine gun that rotates a full
360 degrees. A spare tire and a
"lerrycan” hang off the back.
When you turn the steering
wheel, the front wheels turn,
All four wheels rotate. The
World War Il Jeep Replica
is hand-painted in “olive
drab” and marked with
authentic European theater
insignias.

- — e m— — S S S S — — —

Authentic steering whoal,
shift, padals and gauges

Roof detaches,
© el MBn machine gun mounts

The Danbury Mint Womwo Wi I RESERVATION APPLICATION Send no money now.
47 Richards Avenue
Morwslk, CT 06857 J E EP
Morucs
Mame
YESI Resarve my World War |l Jeep Replica. | iobia ptin eyl
will pay for my replica in five monthly instalimams ~ Address
of $25.80°. If | am not completely satisfied, | may iy
returm it within 30 days for replacement or refund. -
"Flus any spplicables sales tax and $1 20 ghipping and handling State Zip
Pl atatcnant Signature
. B i Coretitr Fohitt il I ey subsert bo scoegancs |
L S e & I Ol Chay = Allow & to 8 weeks after initial payment for shipment, 3202FPB1



AUTOMORBILES

New Cars —

Oldsmobile Bravada

@ After savoring the many delights of
Jackson Hole, Wyoming, from the left
seat of a "96 Oldsmobile Bravada, we
can say we found only one thing
wrong with this luxurious compact
sport/utility—no one knows about it.
Truth is, the Bravada has been
around since 1992, but buyers—and
even some Olds employees—have
been ignorant of its existence. So deep
was the Bravada sales void that the
model ceased to be in 1995.

But like John Travolta, Bravada is
back. And Olds is hoping that simplic-
ity of purchase and a lower price than
a similarly equipped Ford Explorer or
Jeep Cherokee will sell about 20,000

drive system. The only suspension
available is tuned perfectly between
cushy eruising and road-holding, mak-
ing the Bravada ride and handle on
paved roads like a sport sedan.

With those owl-like headlights leading, there’'s no mistaking the 96 E-Class.

Bravadas a year. In a market of about
1 million compact sport/utilities annu-
ally, Oldsmobile is niche-picking.

Every Bravada comes with 4-wheel
ABS, all-wheel drive and everything
you'd want inside—even a Homelink
transmitter that can turn on any
electrical device in your home
from the driveway. :

The only options on the
1996 Bravada are a 5000-
pound towing package,
white-letter tires, an en-
gine-block heater, a CD
player and, of course, a
gold-trim package.

All Bravadas are pow-
ered by GM’s torquey 190-
hp 4.3-liter V6 and 4-speed
automatic transmission

A loaded Olds Bravada costs about
$30,000, undercutting the bottom lines
of the Eddie Bauer Ford Explorer
and the Jeep Cherokee Limited. How-

The latest Chrysler convertible |s the "96 Sebring.

question the size of that advantage,
especially when a mechanically identi-
cal GMC Jimmy or Chevrolet Blazer
with leather seats costs a few grand
less and a 4wd Cherokee is available

with a VE engine. = —Scott Oldham

Mercedes-Benz E-Class
Industrywide, redesigned vehicles gen-
erally supplant their earlier versions
within three to five years. But Mer-
cedes-Benz has soldiered along with
its E-Class cars for a full 10. No longer.
This fall will see the German auto-
maker introduce a completely new ver-
sion of the 6-cylinder E320 and E300D,
followed in late winter by the E420,

The engines are essentially carry-
overs, though the VB gets a new 5-
speed auto. As has been the case lately
with Benzes, there will be no manual
transmission available in the U.S.

The rest of the car, however, is
completely new, starting with its dis-
tinetive owl-eyed headlamps and
grille treatment. The bodywork iz
slightly larger than before in almost
every dimension, with interior space
increased to match.

The bigger story is the huge num-
ber of safety improvements, starting
with airbags not only in the steering

S
\ wheel and dashboard, but door-

\ mounted side airbags for the

. iriver and front passenger.
| ———— \“’ e s
= - Seatbelts have pretensioners

to take up excess slack in
the event of a eollision, and
force-limiting torsion bars
in the retraction mecha-
nism feed a small amount
of belt in a controlled
deceleration. This is all
designed to work in con-
cert with the airbags for
maximum safety. There's a
shoulder belt and headrest

POPULAR MECHANICS ® SEFTEMBER | 995



for the center rear-seat passenger.

In addition to antilock brakes, the
E420 comes standard with Mercedes'
automatic slip control (optional on the
E320). This computer-controlled sys-
tem uses a steering-wheel sensor, a
yaw sensor and the antilock-brake
system to attempt to keep the car
traveling in the direction the driver
intended during the incipient stages
of a skid or spinout caused by poor
road conditions. —Mike Allen

Chrysler Sebring
Convertible

Part of the legacy that Lee lacocca left
at Chrysler is a love for convertibles.
Lido just knew that most people
found driving pleasure increased ex-
ponentially with increased exposure to
the sky. In that spirit, the next ragtop
from Chrysler will be the Sebring.
The open-top version will be here this
spring, seating four and pulled around
by either the 150-hp dohe 2.4-liter
Four or the 164-hp sohe 2.5-liter V6
used in the coupe version, Start laying
in your sunblock. —Don Chaikin

Audi A4

The new Audi A4 is the replacement
for the carmaker's 90/80 series and is
completely restyled for 1996. Under-
neath the fresh, rounded body surface
are mechanical updates that make
a real difference. Spending a week
driving an A4 around Austria and
Hungary quickly revealed improve-
ments to the small sedan’s ride, noise
control and performance.

The A4 is available as a front-drive
or an all-wheel drive. The engine is a
high-revving 172-hp V6 that moves
through a slick-shifting 5-speed auto-
matic transmission, available for the
first time in the awd Quattro. The
whole system feels smoothly bal-
anced, responsive and agile.

While the wheelbase is longer at
103 in. and the wheel track is wider at
58.9/58.2 in., the A4 is 75 pounds
lighter than the 90 model. Those
changes and more attention to the
soft trim inside the car allowed Audi

POPULAS o rrirsnes o SEFTEMBER 1995

Audi's A4 |s larger and lighter than the old 90, which It replaces in 1996.

to increase the cabin's head space by
an inch and shoulder-room by even
more. Inches were also added to in-
terior width and length. With a new
instrument panel, the slight increase
in interior dimensions makes the
cabin appear greatly expanded.

One of the most important changes
in the A4 focuses on the front suspen-
sion, which uses a 4-point connection
to tune out the feedback
from front-wheel-
drive torque.

Ready for Rodeo Drive: the
newest Ferrarl, a VB-powered F355 Spider.

On the road, the difference is no-
ticeable. You can make turns during
hard aceeleration without the steering
wheel pulling in the steered direction.
Hard driving will produce a change

from neutral steer at controllable
speeds to understeer as cornering
increases. —Jim Dunne

Ferrari F355 Spider

What a miserable purgatory our
world would be without a Ferrari rag-
top. After all, in what else could Cindy
Crawford eruise Rodeo Drive, her
brunette tresses trailing in the breeze
and leading the paparazzi? Well, let's
thank our lucky stars that Ferrari has
finished its latest model-line revamp
with the F355 Spider. As a proper
Ferrari should, the Fi355 has its en-
gine mounted amidships in a Pinnin-
farina-designed body. The 40-valve
dohe 3.5-liter V8 develops 3756 hp—
enough to move the 3000-pound
2-geater to 60 mph in 4.6 seconds and,
if you have the room, the nerve and
the bankroll, ultimately to 183 mph.
And, since the F355 is a Ferrari, the
transmission is a manual—a 6-speed—
controlled via the expected tunnel-
mounted, gated shifter. But despite
the undying traditions, modern life
has caught up with the prancing

horse. The folding soft-top is semi-
automatic with electronic controls,
the interior boasts dual airbags and
the throbbing V8 meets the new OBD
II requirements. —D.C.

Chevy Pace Truck

It takes power to hit the speeds required to pace Indy’s Brickyard. Stock drivetrains
almost always have needed the help of muscle-buiiding aftermarket performance
goodies to cut the mustard. Not so with Chevy's "96 CK pickup In Brickyard 400
Pace Truck trim. With a new 5000 (306 cu. in.) VB that features center-port fuel in-
Jection and dual exhausts driving a 4L60E 4-speed automatic, this small-block
cranks out 220 hp and 285 ft.-lb. of torque. Additional Pace Truck particulars In-
clude lowering—2'%2 in. up front. 4 in. In the rear—an ASC T-top conversion, Boyds
17-in. alloy wheels cammying 275/40x17 G5C tires and special graphics. There are no
plans to offer Pace Truck replicas for sale. Pity.

—LIT Gromer
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TAGCOMA.

A whole NEW line of TRUCKS from TOYOTA.

STRONGER. FASTER. BETTER. That's the GOAL of every competitor

To OUTPERFORM the field, To be the BREST. there IS,
Introducing TACOMA., The new BREED of Tovota Truck
With three totally NEW cagines that deliver

MORE power up and down the line than ever

bhefore. A 4-cvlinder 2.4-liter POWERPLAN']
JNere powerful 190-hp T 4-liler V8
FrEine titmuscies the competition s that outperforms theleading competition’s
bext and bypert FB™
standard V6s, even carrying a“half-ton payload.”

" A 4L o - T Ty oy '1If-.' vl Xivacak inleror
Anda 3.4-liter V6 that OUTMUSCLES theinbiggest Vi wevommodales fivet™
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RESPONSIVE handling. Braking power that stops shorter,
ASTER and more CONFIDENTLY.""* Even class-leading 4X4 ground
CLEARANCE. Plus the added SAVETY of a driver-side air bag.’

Altogether, it's the heart and soul of a WINNER.
The new TACOMA has ARRIVED. And it's every inch a CHAMPION.

Call 1-800-GO-TOYOTA for a BROCHURE and the
location ol yvour NEAREST DEALER.

@ TOYOTATACOMA

I Love What You Do For Me

C P Toyems Mosor Rales, LB A, bin, Basble U'p? Do i o i ek FU RN rernlied sooeler wl o s OO pan e |
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BOATING

Saltwater Fish Battlers

BY JOE SKORUPA, Boating/Outdoors Editor

® On assignment not long ago, 1
found myself trolling for marlin
aboard a posh 60-ft. sport-fishing
vacht. It was a luxurious trip that
featured a level of pampering far
beyond my means. The next week |
was on vacation and returned to the
real world—fishing out of a rented
20-ft. center console.

Reflecting on these trips, I'm hard
pressed to say which one I enjoved
more. Sure, the week aboard the $1.8-
million Bertram convertible was fan-
tasy fishing at its finest—
gourmet meals, expert
crew, air conditioning,
plush aceommodations
and an overall sense of
gracious living. In many
Ways, it was as elegant as
a seene out of a Merchant-
Ivory film, except for some |

er equipped with all of the necessary
components: bait well, fish locker, stor-
age, depthsounder, VHF radio, sun-
shade, rod holders, windscreen, safety
equipment, ice chest and much more.
It ran reliably, provided an exhilarat-
ing sense of freedom and, perhaps
most importantly, put me onto fish.
When looked at from this per-
apective, both the Bertram and the
Club Nautico boat delivered quality
fishing experiences. And let's face
it, for serious fishermen that's the

fish blood here and there.

However, 1 must admit &
that the modest, much-
used rental boat didn’t
suffer too badly in com-
parison, in several funda-
mental ways. The rental
(obtained from a franchise
of the nationwide Club Nautico chain
headguartered at 850 N.E. 3rd St.,
Dania, FL 33004) did evervthing
asked of it during three days of heavy
use, and did so with aplomb. Like the
Jertram, it was a dedieated fish fight-

Advancements have made center consoles masterpieces of versatility.

bottom line, Still, there's no denying
that this is basically an apples-and-
oranges comparison, and the differ-
ences between the boats are caused
by more than just size and cost.

The boat [ rented from Club Nauti-

co of Captiva Island (P.0O
Box 445, Captiva, FL
33924) was a Quest cen-
ter console fitted with a
125-hp Evinrude out-
board. While the boat
motor package was of
relatively recent vintage
('91), its basic design
places it squarely in sync
with one of the classic
rigs of all time.

Center-console boats
are presently one of salt-
water fishing's most ver-
satile rigs, but prior to
the 1960s they were pri-
marily used for inshore
fishing or as tenders for
larger vessels. Two inno-
vations of the era changed
this: unsinkable foam
flotation and deep-V hulls,

While it's hard to pin
down which builder first mated flota-
tion foam to a center-conzole boat, it's
easy to say which became famous for
it: Boston Whaler. In the early 1960s,
the company earned a national repu-
tation for building unsinkable boats
by staging publicity stunts showing
its president sitting in a boat that had
been eut into three pieces.

Soon, other builders began using
foam-filled construction. And by the
mid-1960s, several Miami-based man-
ufacturers had improved the design
of the center console hy
adding a wedge-shaped
bottom characterized by
a sharp angle—typically
19" or greater—of deai-
rise at the transom: the
deep-V hull. In contrast,
Whaler’s bottoms at that
time featured blunt tri-
hull or cathedral-hull
shapes, which delivered
relatively hard, wet rides
in windblown chop of
just a foot or two. Aqua-
sport was one of the first
builders to popularize
the offshore center con-
gole. Mako and other companies soon
followed, With the addition of softer,
drier rides in rough conditions, cen-
ter consoles ultimately became the
go-anywhere, do-anything craft that
they are today.
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The deep-V hull, by the way, was
championed by a naval architect, C.
Raymond Hunt, who was based in
Boston. This is somewhat ironic be-
cause Whaler wasn't among the
first to take advantape of the

The book on purebred saltwater fishing boats.

design. As noted above, the pioneers
who initially ctritalized on the deep-V
hull were mostly based in Miami.

One of the first was an ocean racer
and boatbuilder named Dick Bertram,
founder of Miami-based Bertram
Yacht. Bertram initially built fast
ocean cruisers based on his famous
Moppie series of deep-V high-per-
formance boats, These speedsters
revolutionized ocean racing.

Soon after becoming a production-
boatbuilder in 1960, Bertram Yacht
expanded its line and became the pre-
mier manufacturer of high-end, high-
performance sport-fishing yachts.
The 60-footer 1 fished on is an ex-
ample of its current state-of-the-art
output. Like the other boats in the
Bertram line, it features a variant on
the famed original deep-V hull.

Bertram's biggest boats, including
the 60-footer, are technically called
convertibles. This term was coined to
refer to a boat with a dual personality.
Convertibles are not only equipped to
be wave-busting, fish-battling war
wagons, but also to be comfortable,
long-range cruising yachts, They are
instantly recognizable with tall flying
bridges, soaring tuna towers, skylines
of antennas and outriggers, huge
salons and cabins, and forests of rock-
et launchers loaded with gleaming
heavy-duty tackle. They are consid-
ered the pride of saltwater marinas
and the best offshore fishing boats
money can buy.

Credit for popularizing the word
convertible in the late '50s is generally
given to Willis Slane of Hatteras
Yachts. But both Hatteras and Ber-
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tram (as well as Trojan, Viking and
a host of custom and semicustom
builders) owe a great debt to the fa-
ther of the sport-fishing convertible,
John Rybovich. His celebrated boat-
yard in West Palm Beach, Florida,
Rybovich and Sons, became
known for building the mother
superior of convertibles.
Beginning in 1947 with the
first of his Miss Cheuy series,
Hybovich set the standard by
which all future big-game sport-
fishing boats were measured.
His innovations ineluded such
now-familiar components as
cockpit toe rails, rounded cor-
ners, hawse pipes, the flying
bridge, the fighting chair, alu-
minum outriggers, tuna tow-
ers, the opening transom
door, enclosed deck salons
and many others. Taken to-
gether, these features virtu-
ally define the modern con-
vertible sport-fishing boat.
My appreciation for con-
vertibles and center consoles
also extends to other well-
built saltwater fishing boats: walk-
around cabins (such as the Stamas
model shown in the top photo on the
opposite page), cuddy cabins, flats
boats, bay boats, expresses, flybridge

boats, dual consoles and what [ call

hybrids—rigs that combine features
from several different designs.

And while these boats are all very
different from one another, they have
one thing in common—they're pure-
bred saltwater fishing machines.
There's a lot to appreciate about rigs
like these, and I'm a big fan. In faet,
I sat down last year to record my
thoughts on this interesting subject,
and the result is a book that's current-
ly available in bookstores: Hearst
Marine Books' Guide To Saltwater
Fishing Boats (William Morrow and
Co., 1350 Avenue of the Americas,
New York, NY 10019). The book cov-
ers the differences among saltwater
fishing boats, the basics of outfitting,
the fundamentals of construction and
tips for money-saving maintenance.

Writing the book reminded me of
my first offshore fishing trip 15 years
ago out of Key West, I went offshore
with some friends in a small walk-
around cabin boat and caught little
more than cero mackerel and triple-
tail. Oh, I hooked a sailfish, but it
threw the hook on the third jump. I
brought a dolphin to boat, too, but the
mate missed with the gaff and the line
gnapped. Some might say this was
a trip of lost opportunities, but I
wouldn't. A hook was set that day, and
the invisible line has been pulling me

™

back ever since.
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Detroit Spy Report

TEXT AND PHOTOS BY JIM DUNNE, Detroit Editor

1997 GM Minivan

® You won't be able to call them
“plastic pachyderms” anymore. GM
has joined the rest of the automotive
world by designing its next-genera-
tion front-drive minivan with
an all-steel body. It'll be
available in the fall of 1996

as a 1997 model, replacing

the eurrent Chevy Lumina—
with the new name Venture
—Pontiae Trans Sport and
Olds Silhouette. GM will also build a
version for Opel for sale in Europe.
Other than the departure from the
composite-panel over steel-frame con-
struction, the major difference in the
new van is its styling. Gone is the long
“Dustbuster™ snout in favor of the
more traditional “Roman-nose” pro-
file. GM will offer an optional 4-door
model, and will continue its exclusive
remote-operation syvstem for the slid-
ing door. The new van will be built in
two versions: short and long. Wheel-
hase and overall length of the longer
van will be stretched almost 10 in.
from the current size. The short ver-
sion will be nearly identical in length
and wheelbase to the current model,
The prototypes shown hide the body's
final styling. The camouflage includes a
ridge across the top of the engine cover
and a painted door on the rear hateh.

1996 Saturn
They're almost here, The first truly
restvled Saturn sedans and wagons
will soon be unveiled. Well, you get an
early viewing, compliments of a cou-
ple of very thinly disguised proto-
types. As you can see, exterior styling
follows a traditional theme. However,
there is more to the change than first
meets the eyve. Note the identical door

Almost at a Satum dealer
near you: the redesigned
Satumn sedan and wagon.
shapes, Doors are inter-
changeable and the strue-
ture that frames the doors is the same
on wagons and sedans. Don't look for
gimilar styling changes on the Saturn
ecoupe. That model is scheduled for
i separate restyling next year.

4-Door Windstar

Ford plans to add
a second sliding
door to the Wind-
star body just as
SO0ON A4S New I.THPI*
ing ean be put into
production. You
may remember
that Ford poo-pooed
the idea of a 4-door Wind-

duction car in the world, remain un-

The "96 DeVille sports a new, more prominent snout.

gtar when the van was introduced last
yvear. Now, with Chrysler's 4-door van
on the market, and General Motors
planning a 4-door in '97, Ford has
changed its tune. At this stage of the
Windstar's life, the conversion does
not figure to be easy. Windstar was
specially designed for one sliding
door. To put the second one on the
driver's side means a major redesign
of the minivan's structure and body.

Keyless Driving

Buick is working on a super-sophisti-
cated keyless system for “your™ next
car, The device features a small fob
that you can keep in your pocket or
purse. When you get near your car,
the doors unlock. When you sit in the
driver's seat, the ignition turns on.
You press a button to start the en-
gine. Press another button to shut it
off. As you leave the car, the doors
lock behind you. It's all done with an
electronie pulse from the fob.

Cadillac DeVille
You must look elosely to see it, but the
front end of the 1996 DeVille is differ-
ent from the current car's. The grille
sticks out a little more and there’s

a greater separation between
the grille and the headlights.

The bumper fascia is all new and the
lower running lights are mounted in a
new location. Overall dimensions,
which make DeVille the largest pro-
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SCIENCE

Fly By Microwaves

BY GREGORY T. POPE, Scence/Technology Editor

® Engineers come in two varieties,
Some push the envelope from within,
squeezing every last advantage out of
existing technology. Their insights
can turn a desktop computer into a
notebook, or a Ford Fairlane into a
Taurus. Without them, for sure, we'd
be leading poorer lives.

But then there are engineers who
perch outside the envelope and stir up
trouble. Impatient with the pace of
progress, they stretch for undeveloped
technologies, mix and match nascent
concepts and challenge the world to
prove them wrong. They endure con-
descension while they're working out
their ideas. But if their ideas do work
out, they're lauded as visionaries,

Put Leik Myrabo into this second
category. An associate professor of
mechanical engineering at Rensselaer
Polytechnic Institute, in Troy, New
York, Myrabo iz rewriting the laws of
flight. But he's not tinkering with jet
or rocket engines. Nor is he reformu-
lating fuels or propellants, Instead,
he's blueprinting a vehicle that does
nothing less than streak into the sky
on a beam of microwaves,

For more than a decade, Myrabo
has pursued a vision he ealls “High-
ways of Light.” The concept began as
a means of boosting a spacecraft with-
out burdening it with fuel (see Tech
Update, page 21, April "), Shining
up from the ground, a heavy-duty

lager would illuminate the space-
eraft's lower surface. The barrape of
energy would break air molecules into
plasma—a blazing vapor of ions, or
charged particles. The explosive ex-
pansion that accompanied this ioniza-
tion would shove the vehicle skyward.

In experiments with seale models,
the technique proved capable of
imparting thrust. But the Strategic
Defense Initiative Organization,
which helped bankroll Myrabo's re-
search, soon pulled the plug on 100-
megawatt-laser development.

Unfazed, Myrabo joined forces with
Yuri Raizer of the Russian Academy
of Sciences. The Space Studies Insti-
tute, in Princeton, New Jersey, picked
up the funding. Myrabo recalls the In-
stitute's reasoning: “They =said, ‘We
love your lasercraft, but we're still
waiting for the high-powered lasers.
High-powered microwave sources are
here now—ig it possible to design
something around them? "

The switch from laser to less ener-
getie microwave power sent Myrabo
and Raizer scurryving for ideas. As is
often the case, the wealth of unex-
ploited aerospace theory from the
19508 and 19608 proved a fertile hunt-
ing ground. Within weeks, the engi-
neers concocted a fresh design, a dise-
shaped vehicle called a microwave
lighteraft. Myrabo has since refined
the design into one that brims with

execiting, albeit untried,
technologies.

Take the propulsion
system, for example.
Instead of simply
riding a wave of ex-
panding plasma, the
lighteraft would wield
électromagnetic forees
to whisk the plasma
past itself.

The driving force
begins as a shaft of
pulsed microwave
energy. This beam
showers the light-
craft from an over-
head satellite that
converts sunlight
into microwaves.
The energy hits two
rectifying antennas,
or rectennas, that lie
beneath the vehiele's
microwave-transparent surface,
These antennas, in turn, convert
much of the microwave energy into
electrical power. At the same time,
they work like lenses to focus the rest
to points outside the spacecraft.

Shaped like a shallow, curved lamp-
shade, one of the rectennas rings the
eraft. This air-plasma rectenna drives
the ecraft at subsonic speeds. It fo-
cuses the incoming microwaves into
an ignition eircle around the vehicle's
periphery. There, the microwaves
blast air into plasma.

As the plasma expands, it gets
caught up in electromagnetic fields
from two superconducting magnets
that encircle the craft. Their relative
strengths being adjustable, these
fields can form a magnetic nozzle that
propels the plasma downward, im-
parting lift to the spacecraft.

Futuristic enough? Yet at super-
sonic speeds, an even more radical
propulsion method takes over. In this
mode, the other rectenna—located
on the lighteraft's upper face—joins
in. It focuses part of the microwave
heam back ahead of the vehicle, form-
ing a conical reflection known as an
air gpike. Like the pointed nose of
a fighter jet, this cone reduces aero-
dynamic drag, keeping a shock wave
from hammering the vehicle's flat
upper surface. Instead, the shock
wiave arches around the air spike. In
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addition, the shock wave ushers the
airflow to the outer edges of the space-
craft, where a unique air-breathing
engine operates,

Here's how the engine works.
Around the rim of the craft cling a se-
ries of electrodes, between which ares
of current leap. Meanwhile, the two
superconducting rings continue to radi-
ate their own fields. And the air-plasma
rectenna continues to ionize peripher-
al air. The confluence of the electrical
current and magnetic fields causes
the ionized air to accelerate down-
ward, lending thrust to the vehicle.

This engine concept, known as a
magnetohydrodynamic (MHD) fanjet,
is similar to the submarine-propulsion
systems now under development in
the United States, Russia and Japan
(see “Jet Ships,” page 60, Aug. "90). In

Myrabo's caleulation, an air-breathing |

MHD engine could deliver unheard-of
performance, zipping from Mach 1 to
Mach 25 in 10 seconds.

If vou think all of this sounds far-
fetched, yvou're not alone. NASA offi-
cials see promise in some of the com-
ponent technologies, but envision no
short-term payoff. Even Myrabo ad-
mits that microwave lighteraft won't
fly for at least a generation.

On the other hand, Myrabo has al-
ready put elements of this system to
the test. In 1991, at the Naval Re-
search Laboratory, he added a mag-
netic field to his laser-induced propul-
sion apparatus to preview the MHD
fanjet. It doubled the thrust. And just
recently, in an experiment that won
attention from NASA and the Air
Force, he demonstrated the air-spike
concept in a shock tunnel. The equip-
ment consisted of a plasma torch, rep-
resenting the air spike, mounted on a
blunt body that resembled an Apollo-
capsule heatshield. Placed in a Mach-
10 air blast, the toreh trigpered an
oblique shock wave well forward of
the body's flat face.

These tests hint at eventual fruition
for Myrabo's work. But they also in-
vite speculation. Remember that the |
theory behind these technologies was
first thrashed out more than 20 yvears
ago. And remember that Myrabo rep-
resents the open side of the aerospace
establishment. There i= also a secret
side, well funded and stocked with
equally visionary engineers,

Glowing, highly energetic, dise-
shaped aircraft with unearthly per-
formance characteristics have long
been associated with the seeret zide.
Myrabo's concept may offer a terres-
trial explanation for the night-sky
sightings that rational people tend to
dismiss or ignore. Perhaps. Or per-
haps it"s just a concept that looks good
on paper, or is ahead of its time. You
never know with visionaries. M
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ELECTRONICS

New Focus For Camcorders

BY FRANK VIZARD, Electronics Editor

® In an age when every leap forward
in electronics seems to be de-
fined by the use of digital tech-
nology, it's refreshing to learn
of a technical advance that
isn't chip-reliant. Better
yet, the produet—a new
camcorder from Canon—
is likely to set perform-
ance standards against
which other video cam-
eras will be measured.

The new upgrades to
the Canon ES2000 cam-
corder are the result of
improvements in optics
that supersede the use of
digital technology. One im-
provement is in its zoom
lens. A cameorder with a 12X
optical zoom lens creates a
larger image electronically by
magnifying a portion of the im-
age captured by the charge-coupled
device (CCD) inside of the camecorder.
As magnification increases, however,
image quality typically decreases.

The 8mm Canon ES2000 is the first
camcorder to offer a 20X optical zoom
lens that maintains image quality,
The advance is a result of a new
H-group lens construction, the use of
lightweight glass and smaller lens ele-
ments. The zoom is also pretty fast,
traveling at seven different speeds
across a 4- to 20-second range.

The ES2000, which lists for $1594,
also uses an optical, rather than an
electronic, image-stabilization system

It the NICd battery
in new RCA or Hitachi camcorders runs
out of power, you can pop In six alkaline
AA batteries to keep on shooting.

to reduce the imape shake asso-
ciated with handheld recording.
Electronic systems usually apply
a 10% compensation across the
entire zoom lens. Canon'’s optical
system provides eompensation
proportional to the lens' focal
length, emphasizing the end of
the telephoto range, This means
that very magnified images are
less inclined to appear to jump
around even if you can't keep
your shooting arm rock steady.
Another helpful new re-
cording feature that's available
throughout Canon’s ES series

of cameorders is called FlexiZone

AF/AE. This recording option is
particularly useful when
tracking moving objects.
With a subject in mo-
tion, you generally have
to pan the camcorder to
keep the subject in the
middle of the frame since
the autofocus system ex-
poses for the entive shot. The
FlexiZone AF/AE lets yvou

the frame so that you can track

i moving object and still be in

focus. When activated, the Flexi-
Zone AF/AE puts the subject inside a
white box for easy tracking via a con-

troller on the back of the camcorder.
Canon isn't the only company

loek onto a specifie portion of

muking noise in the
cameorder arena.
Both RCA and Hitachi
are addressing what is
probably the most frustrat-
ing experience associated
with eameorders. When the
battery runs out, you're
dead in the water until it's
recharged. And as experi-
enced camecorder users
know, Murphy’s Law says
the juice will give out at the
muost inopportune times.
Eight new RCA and five
new Hitachi cameorders
are now sporting a dual-
battery system. When
the NiCd battery runs
out, simply slip six alka-
line AA batteries into the
glot and you've got about
an hour of extra recording
time. Given the conven-
ience and universal avail-
ability of AA batteries, it's
a wonder that it took so
long to implement this
dual-battery approach.

Hitachi, meanwhile, is
putting a new spin on video
recording by making the
lens on its VM-H100LA
S¥mm camcorder detachable
and waterproof. When de-
tached, the lens is connect-
ed to the cameorder via a
fi-ft. cable. In a erowd, for

example, you could hold the
lens above everyone's head while still
watching the action on the 4-in. LCD
screen built into the camcorder.

Or, with the optional 15-ft. exten-
sion cable, you could dip the water-
proof lens underwater to record
divers or fish, Zoom and wide-angle
shots can still be controlled from the
camecorder, List price is $2500, and it
should appear in stores this October.

Not every technical advance is in
the Smm camp, though. Panasonic is
now incorporating the DynAmorphous
vitleo heads available on its VCRs into
its VHS-C camcorders. These video
heads improve the signal-to-noise
ratio, thereby significantly improving
overall picture quality. This technol-
oy is available first in the PV-D705
muodel, which lists for $1299, ™
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Asia Spy Report

BY SCOTT OLDHAM, West Coast Editor

Hyundal dealers will get this Elantra-based coupe In early 1996 as a "?7 model.

ndai’s Hot

® They're cooking in Korea. Both
Hyundai and Kia are stoking the
flames under the stew as they keep
adding to their mix. The bigger com-
pany of the two, Hyundai, has the
most happening. First, there's an all-
new, racy-looking coupe due here late
next summer to replace the current
Scoupe. We spied this heavily camou-
flaged prototype testing at Porsche's
proving grounds. That sure leads an
innocent mind to think that Hyundai
is serious about this vehicle’s per-
formance—serious enough to enlist
Porsche's input—and will give it the
moves to back up its swoopy body-
work and aggressive G-spoke alu-
minum wheels. Whether it will be
called the Scoupe is not known, but it
is clear that not everyone is enamored
of that name, so it won't be a surprise

engines, ranging from a 1.6-liter to a
2.3-liter, reportedly good for 150 hp.
Sources say there are also 1.8-liter
and 2.0-liter verzions. You
can expect that antilock
brakes and dual air-

United States. For now, the station
wagon is called the “Next One.”

1997 Kia Credos
Not to be overshadowed by its giant
countrymate, Kia has been busy as
well. In fact, the carmaker unveiled
its new Credos sedan at the Seoul
Motor Show. This is Kia Motors'
entry into the crowded midsize sedan
market. About the size of a Mazda
626, the Credos will get a slight
facelift and probably a name change
before it arrives on the showroom
floors of U.S. Kia dealers next fall.
The Credos rides on a 105-in.
wheelbase, and will be powered by a
Kia-developed
1.8-liter
. 16-valve

Kia continues to grow and will enter the midsize sedan market with s "97 Credos.

bags will be part of the package, with
prices starting at about $11,000.

As with the Scoupe moniker, it's
unknown if the new car will still be
called by the old name or if the
Avante name will follow it to the

4-cylinder engine backed by a 5-speed
manual or a 4-speed automatic trans-
mission. No V6 will be available in the
Credos. Look for it to be priced head
to head with the Hyundai Sonata,
which currently carries a window

if Hyundai decides to drop it.

Though the coupe is a 1997
model, it’s based on the same
platform as the new Elantra
sedan and wagon due soon at
a Hyundai dealer near you
as "96 models. In fact, this B8
fall, with the new Elantra,
Hyundai dealers will have
their first station wagon.

Rebadged in Korea as the
Avante, the new Elantra has
grown an inch, to 174 in., and P
rides on a wheelbase 2 in.
longer, at 100 in., than its pre-
decessor. Interior space has
also been increased. Front
and rear overhangs are short-
er, and the sedan has an egg-
shaped greenhouse, much
like Nissan's Altima.

Power for all three of the
models will be supplied by a
new family of 4-cylinder dohe

Niszan will update
the look of s
Duest minkvan in
1996, giving the
Ohio-buflt front-
driver an overall
smoother, yet more
| aggressive and
masculine, look
than It has now,

sticker showing a $13,599
base price, You can be sure
that the top of the Credos
line will get antilock brakes
and traction control.

1996 Nissan
Quest
Slight exterior refine-
ments mark the 1996
Nissan Quest minivan.
It boasts a smoother
vet more aggressive
look. Both the front- and
rear-bumper fascias are
new designs—the front
parking lights have been
relocated, and there are
new sculpted air intakes
under the front bumper.
While the headlights may
look the same as those
on current models, they're
{Please turn to page 50)
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Tkl Pictusem technology wses 1)20
i ferms. (iher

ONLY

PASSPORT 5000
GIVES YOU THE
TOTAL PICTURE™

Passport 5000's Total Picture technology, available only from Escort, is 2 new innova-
tion for radar/laser detection. Like a CD player, Passport 5000's LCD screen visually
displays information, eliminating the guesswork common with LED-style panels.

Are you approaching a dangerous road bazard? Total Picture™ alerts you to
potentially hazandous road conditions in these cities now using, the new safety technology.
Getting the same radar alert every day at the same place? Total Picturer
visually displays when a new second source |s present — one that could be a true threat.
Two SuperWide Ka radars being broadcast in the same area? Only Total

Picture will display both alens at the same time so you don't take either for granted.
Total Picture technology takes the guesswork out of radar/laser prolection. Don't settle
for half the picture when you can get the Total Picturer with
Passport S000. Order yours today.

The “intelligent choice.. for
those shopping for bigh
performance detection and
bighway safety combined."
Cowverre Fever

PASSPORT

With
SatetyiPrlol

SareryPiLoT™ Gives You THE BiGGER PICTURE... Yechnoiogy!
Passport 5000's unique SafetyPilot™ technology alerts you to the presence
of emergency vehicles and road hazands (highway construction, accidents, dangerous

intersections, unmarked railmad crossings) in those cities using the new safety technol-
opy. Drive with peace-of-mind knowing Passport 5000 is protecting you and your passengers.

Get the Total Picturer Only with Passport 5000. Only from Escort.

o
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Passport” 5000 $169.%

Sitwpaping & nanitrg mewitra, O e i &%, e tin

for the total driving picture, call toll-free

1:800-433-3487

flpen 2 bonrs, 7 olars o week for pedir CorieRisnce
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ASIA SPY REPORT (Contivued from page 48)

The new Japan-market Toyota Corolla may be coming here.

slightly restyled. They also project
whiter, more focused light beams.

Japanese Minivan News
Tovota will build an all-new minivan
in the United States in 1997 to sell
alongside the Previa. Much like how
Honda's Odyssey minivan is based on

Coming befare the new
Hyundal coupe are a sedan
and, for the first time, a station
wagon. The car replaces the
Elantra and may carry that
name on the decklid. The
station wagon features a
fold-down rear seat.

the Accord sedan, Toyota’s new mini-
van will be built on the Camry front-
engine fwd platform, and will be man-
ufactured in Toyota's Georgetown,
Kentucky, plant. Expect V& power and
two doors on each side, like the
Odyssey and Chrysler's new minivans.

Honda is also looking to produce a
minivan in the U.S. in 1998. This Ohio-
built minivan would be larger than the
Odyssey and offer V6 power.

Next Corolla

Toyota, Japan's largest car company,
has just released a less expensive
Corolla in its home market. Officially,
Toyota has said this is a Japan-only
model, but the 11.5.-sold Corolla is
due for a change in "97. Smart money
is betting that our version of the
car will take the direction of this
(Corolla. This means a car that weighs
less and has a base price of under
$10,000—though a loaded model will

still top out in the
neighborhood of 20
grand. This price
structure, though at-
tractive, is unlikely for
the U.S.-spec car be-
cause such a low base
price would eat into
Tercel territory.
This Japan-mar-
ket Corolla, which
remains front-wheel
drive and 4-cylinder
powered, rides on the
present car’s 97.1-in.
wheelbase and takes
up the same amount
of parking space. Thanks to manufac-
turing advances, today it g
costs Toyota consider-
ably less to build the pt‘!
new car. And from its
pedestrian and rather
Tercel-esque look, it
would seem that Toyota
has saved a bit
on styling costs
as well. A 4-door
sedan, coupe and
wagon
continue to be offered when a
new Corolla bows in the Unit-
ed States. And the vehicles
will continue to be built in
Toyota's NUMMI plant in

]

uses existing 626 body panels from
the windshield baek, but sports an all-
new front end. Peakin through the
bra is a grille that looks like it was
lifted right off the Millenia parts
shelf. Flanking the chrome grilﬁ: are
large round headlights and turn sig-
nals, The redesigned 626 will continue
to be built in Flat Roek, Michigan.

GangStar

Commonly known in China as the
Beijing Jeep, the GangStar sport/
utility may become the first Chinese-
made vehicle to ever be sold in the
American market. Manufactured by
the Beijing United Automobile and
Motoreyele Co., the GangStar, which

should Mazda's 626 sedan heads toward the Millenla.

is about the size of a Jeep Cherokee,
is & 4-door 5-passenger vehicle with a
goft-top (optional hardtop) and roll-
bars. Prices will start at $9999, and the
top-of-the-line model will cost $15,000.

Despite the al-
lusion to gang vio-
lence from the
gport/ute's name,
with a weak B5-hp
4-eylinder engine
and a slothlike top
speed of 856 mph,
we don't expect
this truck to be a

Fremont, California, and newly ex-
panded faeility in Cambridge, Ontario.

1997 Mazda 626

In the midst of a reevaluation that has
Mazda's bean counters threatening to
kill off the Japanese maker's entry-
level 323, new MX-3 coupe and
Navajo SUV, Mazda engi-
neers are busy working on
a Millenia-esque facelift for
the 1996 626 sedan—and all-
new sheetmetal and interior
for the 1997 model.
While powertrains
are expected to bhe
carryovers from the §
present 626, the ex-
terior will probably
take on the shape
of Mazda's larger
and more expen-
sive Millenia.

The prototype shown

P FHOTON. BY HIDDEM IEAGE (INIDDLE]
SO AN DIUMINE (TR BOTTONA

getaway vehicle of
choice. A name
change is said to be in the works.

A dealer network is now being set
up, and the importer hopes to bring
in 10,000 trucks during its first }raar
beginning this fall.

sport/ute of the
truly altermative set.
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“You can earn up to $50 an hour, too!

Put Yourself
In Charge
Of Your Own

Free opportunity kits
te]ll;[t’}(il how to
earn good mone

in11 expanding fields

Ever dream of being the boss ... in charge
of your own profitable business? You can turn
those dreams into cold, hard cash — if you get
into a growing field where service is in constant
demand.

Foley-Belsaw's unique in-home training
programs let you gain skills in 11 different career
fields where the demand is growing and will
continue to grow through the twenty-first century.

You learn highly profitable skills
at home, at your own pace, from
Foley-Belsaw, world leaders in
training for more than 70 years.

There's no better time, no easier
way, Lo Start your own money-
making full or part-time business.

"

“| chose Locksmithing, but that’ just one of 11 fast-growing
fields in need of skilled professionals. And with Folev-Belsaw, vou
train at home in vour spare time while earning money from the start,”

Bill Smith

«.Foley-Belsaw, world leaders in training since
1926, provide at-home, “hands-on” training in
high demand fields where you can start your
own business for less than $50.

I cand i missing, write to. Foley-Belsaw Company, E301 Equitable Road, Karsas City. MO 64120-1335

SEND CARD TODAY FOR FREE OPPORTUNITY KIT

Complete and return this postage-paid card or write and mail your request 10
Foley-Balsaw Institute, 6301 Equitable Road, Kansas City, MO 64120
Yes! Send me the following opportunity kit:

# Check one free opportunity kit only
Locksmithing, Dept. 12705

And there's no obligation or cost
involved in learning the easy steps
you can take to make your new
career a realiry!

Send today for your opportunity
kit telling how Foley-Belsaw
training can help put more cash
in your pocket, start a new career,
even get into a business of your own
— full or part-time. Don't wair,
mail the card now.

aooooooooooo

Small Engine Service and Repair, Dept. 52589
Professional Saw and Tool Sharpening, Dept. 21533
VCR Cleaning, Maintenance & Repair, Dept. 61384
Computer Repair, Maintenance, Upgrade, Dept. 64281
TV/Satellite Dish Service and Repair, Dept. 31160
Professional Gunsmithing, Dept. 92191

Prolessional Woodworking, Dept. 43471

Professional Computer Programming, Dept. 35108
Upholstery, Dept. 81139

Vinyl Repair, Dept. 71073

b\
Dan't wait.
Act now!

/_FOLEY \

\ BELSALW /

Since 1926

| undersiand there is no obligation, | pay no postage, and no salesman will ever call.

Name
Just
free Street
See back for rore information City State Zip




(Gain the Skills
You've Always Wanted;
No Experience Needed

Send toda for a free opportunity kit on
one of the following profitable fields:

Locksmithing - As crime rates rise and millions of Ameri-

cans seek more protection, locksmirhs are now enjoying
more business and higher profits than ever before. Your profes-
sional locksmith training includes a burglar and fire alarm course
to complete your education as a highly paid security specialist.

Small Engine Service & Repair - Today, there are over
65 million small engines in America, with
. And most owners don't have the skills
to perform even simple repair jobs on them. This course could be
your golden career opportunity. With the skills you gain, you can
earn as much as $49.94 for a simple tune-up that takes about an
hour of your time.

3 Professional Saw and Tool Sharpening - Imagine
earning $18-$30 an hour — and 90 cents out of every dollar
you eam is cash profit! All the work space you need is a comer
of your garage and you're in charge. Foley-Belsaw provides
everything you need ro master the craft, including your own
professional Sharp-All machine.

VCR Cleaning, Maintenance & Repair - Right now,

more than 77 million VCRs are in use and a thousand more
are purchased every month. VCR repair is clearly a great career
choice for the 1990s! And you need no prior experience for
success. David K. Knowton, New York, tells us, *1 thought you
had to be a 'wiz’ in electronics to succeed in VCR repair. Now |
know nothing is further from the truth.”

You could be earning good
money in one of these money-

nml-.m" fields. Send for one of
these informative opportunity

kits today ... absolutely FREE.

BUSINESS REPLY MAIL

FIRST CLASS  MAIL PERMIT NO. 1014  KANSAS CITY MO

POSTAGE WILL BE PAID BY ADDRESSEE:

FOLEY-BELSAW COMPANY
6301 EQUITABLE RD
KANSAS CITY MO 64120-9957
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“Your best choice for top-of-the-line skills is
Foley-Belsaw. The training is respected worldwids
Bill Smir

Computer Repair, Maintenance, Upgrade - Most ]
businesses are “on-line.” And so are a ng number of
homes — personal computers are practically household appli-"
ances' The need for skilled computer installation, maintenang
upgrades and repair is tremendous. Foley-Belsaw offers the

training you need to cash in on this growth.

TV/Satellite Dish Service and Repair - You see them

popping up in yards all over town. The market for savellite
dishes will continue to grow to satisfy the demand for
entertainment. Get the skills you'll need to profit. '

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 get from Foley- Belsaw.

8

Professional Woodworking - You'll start your course
with the simplest of projects, but soon will be crafting

mortise and tenon joints, r.rl:ating
heirloom-quality pieces w
of net-profit dollars. The course is Illﬂl
ideal for the do-it-yourselfer. As . B, of
Shawnee Mission, Kansas, writes, *] sas

well aver $2,000 in kitchen remode
and $1,000 on a deck.”

Upholstery - Furniture prices has
increased yet quality has noticeably
decreased. So many individuals and 8
businesses now tum to skilled upholseet
ers to restyle fumiture instead of

discarding it. With the Foley-Belsaw
course, you'll become an upholstery

professional, using your knowledge for
a full-time business, part-time career, o
a satisfying, money-saving hobby.

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

10 C omputer Programming -

It's a tact: 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 wanch

Vour INCOME S0dar.

Vinyl Repair - A fascinati

business that will lead you h.'ll.
profitable career repairing vinyl and
similar materials.

Send card today for
our free opportunity kit!



CON MUCHO GUSTO

Blasting down Mexicao's original Baja 1000
course in the new gas-powered Hummer.

Eh’ SC( ITT OLDHAM, West Coast Editor
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@ As the ineredibly huge, bliack seur-

_ sebion slowly picks its way around my

faéa. sweat pours from my body H
the condensation on a wir mmp:{ oke
bottle. 1 tie perfectly still, staring ut
ita ribibed uml-:*:lmli:, wailing Tor it
lo make its hext move. Al that pre- .
eise moment, T make my decision, 1
im not a Baja kind of oy

- Hours pass.

A&davhmak rapidly ﬂIumlnulm
_ﬂemr.'us blue sky, I'm yanked qut
~of my twilight trince with a start

wbem the mlenu, of the desert is
hmkéﬁ I:p;q.' the die _’i etive sound of a




Nightmares like this have made
sleep nearly impossible during this
week-long, 1000-mile expedition to re-
trace the original route of the Baja
1000 off-road race.

I'd frankly be much happier gaug-
ing reaction to AM General's new gas-
powered Hummer on the streets of
Beverly Hills. Rodeo Drive, in particu-
lar, has sort of become Hummer
Headquarters West as Hollywood's
big shots fill them with shopping bags
from Gueei and Ralph Lauren. But AM
General wants to show us that civilian
Hummers, which are slightly more
luxurious versions of the truck made
famous compliments of CNN during
the Persian Gulf War, are not just
showboats for Arnold Schwarzenegger
and company. No, AM General wants
to demonstrate that the Hummer is
the most serious off-road vehicle
ever sold to the _ll..:.l|i|' Ti'll'_'.
want to prove that, il neces

SUry. even welghed dowt

with bags full of Armani's fall collec-
tion, a gas-powered Hummer can easi-
ly drive over Buffy's EMW convertible,

No, it really can. On the first day in
Baja, we drove over rocks the size of
Mercedes-Benz 5-Class sedans.

Baja more or less begins at Tijua-
na, or “T.J," as Southern California
surfer dudes have nicknamed it.
Forty miles south of San Diego, Cali-
fornia, Tijuana sits on the .5/ Mexi-
co border between the Otay Moun-
tains and the Pacific Ocean. After a
chat with the Policla Federales, who
drive 4-wheel-drive Dodge Ram pick-
ups, we are in. I'm in over my head,
considering that 1 don't speak Span-
i1sh beyond gracias and uno, 1 suffer
from arachnophobia and I'm already
running low on styling mousse,

The start
The Tijuana bullring has been
the official starting line for
the Baja 1000 off-road race
sinee the trek's inception in 1967, and
that's where we come off the line, too,
From the Hummer's Sears Tower-
like seating position, Tijuana’s notori-
s dong of iniquity are within sight,
it on our itinerary. Roughly 1000
to the south iz the coastal town

; =
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of La Paz, our ultimate destination.

As we set out, our pace is somewhat
slower than that of the racers, who
make the trip in less than 24 hours. We
hope to finish by the end of the week.

Baja is breathtaking. The hilly
landscape, which is covered with a
rich green layer of vegetation, thanks
to an abundanee of recent rain, is
sheltered by a deep, cloudless blue
sky. Ed Pearlman, the ereator of the
Baja 1000 race and a man on his 100th
trip over the Earth's fourth largest
peninsula, tells me in the low dr
voice you expect from a man who's
just seen his first child born, “I've
never seen it this green before, and
you'll never see it like this again.” The
cactus gardens go on for hours. The
fine silt of the desert floor, which
roostertails off 2 Hummer's stern at
speed, challenges the recirculating
feature on the Hummer's air-condi-
tioning system. But we drive with
our windows down, and cough dust
at every rest stop. It's more macho
this way.

The Hummer under us is basically
the same vehicle that left tracks all
over Saudi Arabia's oil fields a few
yeuars ago. We've reported on this ve-
hicle before—except for its new-to-
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Hummer rtrain. The truck’s 6.5-
liter V8 diesel engine has been re-
placed with a 190-hp 5.7-liter gaso-
line-drinking V8—the “corporate”
version of Chevrolet’s venerable
small-bloek V8 engine. The diesel,
which produces enough low-end
torque to tow the space shuttle to its
launch pad, is still available. But
snewing diesel fumes in front of
Tiffany’s on Rodeo is uncouth and
hearing your broker on the cell phone
is difficult over the clatter of a diesel
engine. The gas-powered 350-cu.-in.
VE, which produces a significant 300
ft.-lb. of torque, is quieter, offers
more refined power output, equals the
diesel in over-the-road performance
and saves you the trouble of tracking
down sometimes-hard-to-find diesel
fuel. The diesel-engine Hummer,
however, does go farther without re-
fueling, Way farther. Gas Hummers
average about B to 10 mpg, depending
on driver and conditions. A diesel will
go about 15 miles on a gallon of fuel.
Both the diesel and gas V8s—along
with the truck’s 4-speed overdrive au-
tomatic transmission—have been
plucked from General Motors' full-
size pickups and sport/utilities. And
while nobody sane would call those
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vehicles fast, they do run strong. The
6700-pound Hummer, however,
strains either motor, Okay, face it: on
the road, a Hummer is a slug. The gas
engine leisurely accelerates the vehi-
cle to 60 mph in a yawn-inspiring 18
seconds, and can ultimately get a
Hummer, which has aerodynamics a
little worse than a 1947 Willys Jeep,
up to a top speed of 8 mph. No won-
der Arnold dropped a 300-hp LT1 ver-
sion of the engine into his Hummer.

A Corvette it's not. But what
Corvette can claw its way over a 22-in.
vertical wall, drive through a raging
river or get me to La Paz? And ac-
cording to Rod Hall, 13-time Baja
1000 winner and our expedition's ring
leader, no other sport/utility can ei-
ther. The jury is still out on that one.
But as slow, big and clumsy as the
86.5-in.-wide Hummer (10.5 in. wider
than a Toyota Land Cruiser, itself no
Slim Jim) feels on Santa Monica
Boulevard, it's agile, swift and light on
its feet out in the wild. Thanks to its
power steering, quick steering ratio,
power brakes and unique suspension
design, layout and features, it's also
extremely easy to drive over moon-
scape terrain.

Drunken Sailor Hill, named after
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inebriated seamen tardy in returning
to their ships and desperate enough to
cut through the brush, gives us our
first opportunity to Hummerize the
terrain. The narrow pass is actually
no more than a funnel for rain runoff
and is as close to being a road as
Sharon Stone is to being repulsive.
Roeks the size of fireplugs and ruts
large enough to swallow Danny De-
Vito make thiz route seemingly im-
pozsible to pass.

The Hummer's unique 4-wheel in-
dependent suspension, with beely
double A-arms and ecoil springs at all
four corners, quickly demonstrates
why, for good ground elearance, solid
axles are obsolete on SUVs. Four-
wheel dise brakes, each measuring
10.5 in., are mounted inboard to safe-
guard them from damage. The vehi-
cle's drivetrain and exhaust system
are also mounted high (above the low-
er section of the steel frame), keeping
these vital pieces off the rocks and giv-
ing the Hummer an amazing 16 in, of
ground clearance—nearly twice as
much as a Jeep Wrangler.

And Drunken Sailor Hill uses up all
of it, and then some. While clawing
over the jagged boulders, the fact that
I still haven’t perfected my off-road
driving technique is hammered home
by the Hummer's box-section frame
smashing into the rocks on several oc-
casions. The impact is strong enough
to chatter my teeth. The Hummer
doesn’t even flinch.

Such terrain also forces us to em-
ploy the Haommer’s central tire-infla-
tion system, which allows you to ad-
Jjust the tire pressure on all four tires
with a dash-mounted switeh while you
drive. There's even a pressure gauge.
Eight psi is ideal for deep sand, 15 psi
for general dirt trails and rocks, and
30 psi for asphalt. Pressure changes
create a larger or smaller tire foot-
print, which varies the tire's traction
characteristics. More pressure makes
the footprint smaller, but it also
strengthens the sidewall of the
Goodyear GS-A tires, making them

1

more resistant to punctures, This sys-
tem is unique to the Hummer.

It's dinnertime, and we're still out
in the middle of nowhere. 1 estimate
we're an hour behind schedule, which
means we'll still be amongst the
boojum trees and the saguaros well
into the dark of nightfall. The beauty
of the rock formations against the
nuclear-orange glow of the sunset
settles my nerves. Momentarily. Our
destination is a beautiful bayside
campsite, Our 7 pm arrival ends the
first of five 14-hour davs of off-
roading. Hyme, the owner of the local
cantina and our host for the evening,
assures me that his point of land
got its name because its shape resem-
bles a scorpion’s tail when viewed
from the air, not because of an infes-
tation. Even so, after a significant
amount of cerveza, | refuse my canvas

=% -
The exhausted author revels at the
finish line (left). Passing through San
Ignacio and by the Mision San Ignacio
Kadakaaman bullt in 1786 [top). Hall In
the family |above}—our tour guides [left to
right|: Josh Hall, Chad Hall and Rod Hall.
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accommodations and attempt to sleep
in the back of a Hummer—with the
doors locked.

I don't awaken with a big black
scorpion on my face, but [ do wake up
in total darkness. It's so dark I ean't
read my watch. Four hours of con-
stantly interrupted sleep keeps the
human eye from focusing rapidly. I
hear people rustling around outside.
Breakfast is in the dark at 4:30 am.
I'm told the coffee was made with bot-
tled water. There are still four days to
go. I go forit. I go for it the next four
days. Four more days of sun, dust,
rocks, washes, dry riverbeds, boul-
ders, canyons, eacti and Hummers.

The finish

The sun shows itself at 6. As does a
gray whale about 100 yards out. To-
day, mercifully, is the last day of our
expedition. We roll into La Paz, which
gits on the Sea of Cortez, in time for a
shower before happy hour.

Between sips of the first of many

itas I'll consume in the lobby
bar of the Los Arcos Hotel in down-
town La Paz, I ask Rod Hall why he
comes back every year to battle
Mother Nature and shake his shoes
free of vermin each morning.

He first looks at me as if [ have
asked him why he eats. Then says, “If
man was meant to race on pavement,
God would have paved the Earth.”

Such an Earth would not have use
for 1 Hummer. And the inhabitants of
such an Earth would never know the
beauty of Baja. -
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ELECTRONICS ‘

GAMES
FOR REAL __.

Faster processors and better graphics
add up to more realistic action.
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@ A wave of next-generation videogame systems, boast-
ing banks of powerful processors and games stored
on high-memory compaet dises, is about to hit our
shores, promising to radically change what we can
expect from home videogame systems. Thanks to
advances in silicon technology, these new systéms

are capable of delivering the same 3D graphics,
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near-photorealistic images and bone-
jurring sound that was onee possible
only in sophisticated arcade machines.

The first of these new videogame
systems, from Sega and Sony, are just
now coming to market. The 32-bit
Sega Saturn ($399 to $449) has been
rolling out in limited quantities since
early this summer, but should now
be widely available. The 32-bit Sony
PlayStation ($299)—the consumer-
electronics giant's first stab at a
home game system—is just arriving.

Initial games suggest 5ony’s Playstation
[left) has a graphic edge over S5ega’s
Saturn system (right] even though

PlayStation uses fewer processors.

(onspicuous by its ab-
sence this fall is Nintendo,
It has decided to postpone
the launch of its new video-
pame system, called Ultra
64, until next spring.

New microprocessors, in fact,
are the brains and backbone behind
each new system's advanced capabili-
ties. Of particular importance is the
use of Reduced Instruction Set Com-
puting (RISC) chips, the same tech-
nology found in the new PowerPC
home computers from Apple and
IBM, as the central processors.

In every computer or game system,
the main processor—ecalled the cen-
tral processing unit, or CPU—acts as
the brain of the system, figuring cal-
culations and directing the show.
RISC processors are designed to per-
form narrower types of calculations,
but do them more effectively. By re-
dueing the number of instructions
required for the CPT to perform tasks,
RISC-based systems can process in-
formation faster and more effi-
ciently than previous designs.

Another important design

element in the new game sys-
tems is the move to a multiple-
processor architecture. Out-of-
the-box PCs tend to be great at
crunching numbers, but not par-
ticularly adept at managing graphics-
intensive action games, That's be-

Zap bad guys In
virtual reality with
Atari’s Jaguar system,

cause personal computers generally
rely on a single erful CPU to han-
dle all of the tri?'g?rent processing
functions. To get really great graphics
or sound from a PC, you generally
have to purchase add-on boards such
as a graphics accelerator or a 16-hit
sound eard.

For that reason, the newest game
systems take a multiple-processor
approach, whereby various functions
are offloaded from the main processor
and assigned to separate chips eng-
neered to handle specific tasks. This
parallel-processing architecture iz
evident in both Sega Saturn, which
uses eight microprocessors, and Sony
PlayStation, which uses six.

In the coming months, both Sony
and Sega will be making a big issue of
their respective system’s 32-bit archi-
tecture, What both companies are re-
ferrinF to is the number of individual
bits of data that can be processed as
a single entity,

In two systems where everything
else is equal, a 32-bit system will out-
perform a 16-bit one. But just having
more bits doesn't guarantee superior-
ity, since processing speed and power,

the amount of memory, additional

graphics chips and the wu of
"thlﬁpsnftwai-'g tha’t‘stﬁﬁa: able all

help determine the level of play on
any given system. So while Atari can
brag that its $159 Jaguar is a 64-bit
system, for example, that in itself is
not proof it's a better game system
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than the 32-bit Saturn or PlayStation
game consoles.

Atari, incidentally, is hoping to de-
flate some of the hoopla surrounding
Sega's and Sony's new systems by of-
fering a $300 virtual-reality accessory
for Jaguar. The VR system uses a “V-
Trak" infrared tracking technology
that reacts very quickly to head and
hand movements, as a firsthand test
of a prototype demonstrated. And
while the experience was immersing,
the graphics were not as detailed or
as realistic as on other systems.

As previously mentioned, the Sat-
urn uses eight separate microproces-
sors, including a pair of custom SH2 32
bit RISC chips developed by Hitachi,
which act as the system's main proces-
sors, In addition, Saturn uses two oth-
er 32-bit chips—called video digital
processors (VDPs)—that are specifi-
cally relegated to handling graphics.
One VDP generates the sprites—the
game’s main objects and characters—
and effects such as scaling, rotation
and texture-mapping (a technique in
which a computer-generated 3D wire-
frame model is “wrapped” with an
image, creating a 3D character or
object). It also supports Gouraud
shading, a smoothing technique
that reduces the geometric look
of the polygonal ohjects.

The second VDP is respon-
sible for ereating multiple
background objects and
effects such as serolling.
In a game like “Daytona
USA,” an early car-racing
title from Sega, the first VDP gen-
erates all of the vehicles and anima-
tion, while the other VDP creates the
track and scenery. And, unlike the
Genesis, which offers only 64 colors,
the Saturn is capable of producing
16.8 million colors.

Saturn's other processors include:

@ 32-bit RISC chip, which controls the
double-speed CD-ROM drive.
® System control unit, which acts as
the traffic cop in charge of synchro-
nizing all of the processing activity.
® System manager and peripheral
controller.
@ Custom 32-voice sound processor
developed by Yamaha, which includes
an additional chip for creating effects
such as 3D sound and reverberation.

While Sony's PlayStation also fea-
tures a multiple-processor design, it
relies more heavily on its main CPU
than does Saturn. The reduced amount
of silicon helps keep the PlayStation
console physieally smaller, as well as
manufacturing costs down. Although
the brain of PlayStation is a highly ca-
pable, custom 32-bit RISC processor
developed by LSI Logic, it doesn’t
rely on the main CPU exclusively.
Other key processors include:
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e Geometry engine (GTE) and graph-
ies processing unit (GPU) for creating
the graphics.

e Data-decompression engine for
video playback.

® CD-drive controller.

@ Sound processor for the audio and
reproduction of special sound effects,

The GTE and GPU work in con-
junction to produce the PlayStation's
exceptional graphics. The GPU is re-
sponsible for rendering character
sprites, creating effects such as rota-
tion and scaling, and producing the
gystem’s 16.8 million eolors. The GTE
handles texture-mapping, Gouraud
shading and fog effects.

On paper, the Sega Saturn appears
to have the edge. While both systems
have separate CD-drive controllers to
handle game data coming off of the
CD, Sega's Saturn has roughly five
times more buffer RAM (512K) than
PlayStation. That's important be-
cause the more buffer RAM, the
quicker information can be accessed.

PlayStation’s data-compression en-
gine is directly linked to the CPU, and
provides full-sereen, full-color video
playback. While Saturn supports
MPEG video—pretty much the cur-

The M2 Accelerator chip promises to
turbocharge the 3D0O game system.
rent standard for compressed digital
video—PlayStation supports an older
standard, JPEG. JPEG is capable of
35 minutes of full-screen, full-motion
video from a CD-ROM, compared to
74 minutes for MPEG video,

Based on test drives of some of the
early videogames available, however,
Sony’s forte appears to be slightly
better graphic capabilities. We gave
the edge to Sony's racing game,
“Ridge Racer,” and martial-arts title,
“Toh Shin Den,” in head-to-head com-
parisons with Sega's “Daytona USA"
and “Virtua Fighter.”

It's difficult to truly assess the mer-
its of any game system in the first few
months of availability, since it takes
game developers as long as two years
to optimize software for a system.

By then, there will be some new
competition for the game player's dol-
lars. In April, Nintendo says it will
ship its 64-bit RISC-based Ultra 64
gystem, which it claims will run four
to five times faster than both PlaySta-
tion and Saturn—and do so at a lower
price of $250,

And 3DO0O, which launched the first
32-bit system in the market, is ready-
ing a 64-bit upgrade for the 3D0O In-
teractive Multiplayers sold under the
Panasonic and GoldStar brands. The
new system, called the M2 Accelera-
tor, 18 based on a RISC-based Power-
PC 602 chip and features 10 integrat-
ed processors as well as built-in
MPEG video-playback capability. The
M2, 3DO claims, is seven to 10 times
more powerful than Saturn or
PlayStation, and could be ready early
next year. ™
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BOATING

JET AGE

If it seems like jet boats are taking over the waterways, they are. Here's why.

® Onee a small niche player in boating, marine jets are
suddenly everywhere. Sales of jet-propelled water-
bikes are skyrocketing, and now account for an as-
tounding 35% (about 140,000 units) of the domestie
powerboat market, Minijets (open, jet-powered boats
less than 15 fL. long) are another booming, high-profile
sepment, For the 1995 model vear, retail sales of these
eraft have jumped by 32%.

And in 1996, Four Winns, the innovative boatbuilder
from Cadillae, Michigan, will complete a cirele that
wiis begun in the mid-1960s, It is bringing back a type
of craft that dizappeared from mainstream boating
many years ago—the midsize bowrider runabout,
powered by an inboard engine mated to a jetdrive,
Clearly, something about jet propulsion is making
everyone tike a second look.

The fipst look oceurred about 30 vears ago when
Califormians began using Berkley irvigation pumps to

BY CHARLES PLUEDDEMAN

propel runabouts. With-
in a few yvears, jet boats
became something of a rage,
especially on the West Coast.
They were usually powered by a
hot-rod 455 Olds V8 mated to a
Berkley jet. This system made a lot of

sense to hot rodders, because the current

drives on outboards and sterndrives couldn’t
handle the torque of big-block engines. A jet
pump, on the other hand, could run almost unlimited
horsepower, and many boaters did.

However, jet pumps at the time were fairly ineff
cient at transferring engine power into propulsion
They suffered a power loss of 25% to 30 in th
process. Coupled with the voracious thirst of hig-cubs
engines, the situation produced & fuel burn of roug
85 gallons of gas per hour i many boats just toorn
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85 mph. More powerful and more effi-
cient outboards and sterndrives (with
props) eventually became available,
which damped the popularity of jets.
Then, the gas shortages of the 1970s
arrived and jets became scarce.

Jets didn't disappear altogether, of
course. Kawasaki introduced its first
Jet Ski watercraft in the 1970s, and
nurtured the sport to its current
boom. Aluminum-hulled jet boats
were also found running the shallow
Pacific Northwest rivers,

But until Four Winns introduced
its Horizon 190 Turbine—a 19-ft.
howrider powered by a V8 inboard—
no large-scale, national builder had
considered adding a midsize jet boat
to its line since the late 1970s.

Four Winns started development of
the Horizon Turbine in 1991, working
with a new, more efficient pump de-
sign from American Turbine, a divi-
sion of Red Line Marine of Lewiston,
Idaho. The collaboration with Ameri-
can Turbine resulted in a new pump

model, the FW-309, which retains the
same engine mounting position used
by a sterndrive boat.

Like all jet pumps, the American
Turbine (AT) pump generates thrust
by compressing water and directing it
behind the boat. Place your thumb
over the end of a garden hose, and
you've created a waterjet—the water
is accelerated because its volume
{which remains constant) is foreced
through a smaller opening.

Current jet pumps fall into two
categories—mixed-flow pumps and
axial-flow pumps. The AT pump is a
mixed-flow design, which means it
changes the direction of the water as
it passes through the pump. The in-
take passage feeds water to a 9-in.-
dia. aluminum impeller, which is driv-
en by the driveshaft. The blades of the
impeller bite into the water and dis-
charge the flow radially to the sta-
tor—a series of passages cast into the
pump housing, or bowl.

As the stator passages curve aft,

they get smaller, and the water is
compressed before it's released
the nozzle area. The nozzle outlet
a diameter of just 8 in., so the volume
of water that fills the 9-in. side of th
pump has now been compressed by |
factor of three. The resultant jet
water escapes out the pump m
propelling the boat forward, A stee
ing nozzle pivots right and left to e«
trol the boat's direction, ),

The mixed-flow pump works best
when mated to a lower-speed/high-
torque engine, such as the 190-hp 5.0-
liter Ford block that's the base .
plant in the Horizon Turbine (a 215-hp
5.8-liter V8 will also be offered).

The AT jet is much more efficient ™
than pumps of the 1970s, but it does
give up some performance to a stern-
drive with similar power (46.5 mph
versus 43.7 mph during our test). The
Jjet pump itself is less expensive than
Four Winns' typical sterndrive unit
(the Volvo Penta SX), but it requires a
more elaborate, through-hull exhaust,
which evens out the eost. The two boats
have an identical retail price: $18,303.

After driving both the jet-powered
and the prop-powered Horizon 19-
footers, | can note two major differ-
ences, First, there's no trim on the jet
drive, so you have to settle for the
-4" thrust angle built into the pump.
This produces good acceleration (0 to
30 mph in 6.9 seconds versus 6.5 sec-
onds for the sterndrive) and an
acceptable ride in most conditions.
Four Winns is developing a trimma-
ble ride plate, controlled by a hy-
draulic ram, but it will never be as
trimmable as a sterndrive.

The second difference with the
Horizon Turbine is that engine speed
is restricted to about 4200 rpm (43.7
mph) from choice of impeller pitch.
This produces a fuel-efficient ride,
which is nearly as comparable as a
prop (3.2 mpg at 3500 rpm for jet ver-
sus 3.8 mpg). An impeller with less
piteh would allow the engine to turn
faster, pump more water and go
faster, but fuel economy would suffer.

The Horizon Turbine handles like a
]Jrup-dn'ven boat, and will not spin out

ike a minijet unless pushed to the ab-

solute limit. Reverse thrust, accom-
plished by swinging a bucket over the
steering nozzle, works well in docking
maneuvers.

Clearly, the inspiration for the
new wave of attention on jet tech-
nology comes from the huge success
of personal watercraft in recent years.
Watercraft rely on light, high-speed/
low-torque 2-stroke-eyele engines.
Powerplants like these respond best
to an axial-flow jet pump, in which
the flow of water stays essentially
horizontal,

The Sea-Doo Formula Pump, used
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Speciailty Outboard Jetdrive

This bolt-on unit
replaces the standard
gear case of an

on Sea-Doo watercraft, features
state-of-the-art axial-flow technology.
Water is drawn into the pump housing
through an intake in the hull bottom.
A fan-shaped impeller accelerates the
waterflow and forces it aft, where it's
compressed by narrowing passage-
ways. On this pump, impeller diam-
eter is 5.5 in. and nozzle diameter is
3.5 in., so the ratio of compression is
much less than that of the AT pump.
However, at up to 7000 rpm, the
speed of the impeller is greater.

The Sea-Doo pump has a stator be-
tween the impeller and the nozzle, but,
unlike the AT pump, its funetion is to
straighten the swirling flow of water
off of the impeller blades and direct it
aft. It doesn't compress the water.

The impeller tips mate to a sacrifi-
cial urethane wear ring inside the

pump housing, which can be replaced
if damaged by sand or rocks. When
new, there is an incredible 0.005-in.
clearance between the impeller and
the wear ring, and its service toler-
ance is 0.04 in,, at which point the
pump performance is diminished.
Compact jet boats present a chal-
lenge slightly different from other
watercraft. Because these boats are
larger and heavier than PWCs, the
pump must turn a larger-diameter im-
peller that requires more bottom-end
power for initial acceleration. Mer-
cury Marine chose to power its Sport
Jet drives with converted outhoard-
motor powerheads that offer more dis-
placement and bottom-end power than
a typical watercraft engine. A 3-cylin-
der 95-hp Sport Jet displaces 1231 ce,
whereas a 2-cylinder 80-hp Rotax

Sea-Doo engine displaces just 650 cc.
Another difference with the Merc
Sport Jet engine is that it's mounted
vertically and uses a bevel-gear drive
to mate its driveshaft to the horizontal
impeller shaft in the pump. Although
there is a slight power loss through
these gears (about 3%), this package
is shorter horizontally than a direct-
drive watereraft drivetrain and thus
fits well in a small boat. The gears also
make it possible to adjust the drive
ratio between the impeller and the
engine—to increase impeller speed
while maintaining a lower, more effi-
cient engine speed, or to gear down
the engine to enable it to run an im-

peller with more piteh.
The Sport Jet pump is sort of a hy-
brid of mixed- and axial-flow designs.
(Plense turn to page 1E5)

Mercury Sport Jet
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Compactness Is achleved by mounting the powerheéad
vertically in relation to the jet pump.
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Robotics and telecommunications take the surgeon’s skills anywhere in the world.

@ The year is 2005. A disintegrating political climate in
Southwest Asia has once again put American soldiers
in harm's way. Out ahead of an invasion forece, Army
Rangers are reconnoitering the desert landscape. But
they've been spotted. And as a young sergeant lifts his
scope to study the sands before him, an incoming rock-
et round showers his position with fragments of steel.
Twenty vears ago, the attack would have left him
miles from medical attention with life-threatening in-
juries. But today, medicine stretches out a long arm.
From the moment the shards enter his chest cavity,
the R r's personal status monitor—a wrist-worn

aul DiMare

device that tracks his position and vital signs—begins
transmitting information back to a battalion aid sta-
tion. There, medics sean the data and opt to move
directly to the wounded soldier.

Working quickly, they stabilize hizs most serious
wounds and load him into a Life Support for Trauma
And Transport (LSTAT) pod, a covered stretcher in
which he is hooked up to a blood-infusion pump ang
a ventilator, During the short trip back to the aid
station, the Northrop-built LSTAT hands off critical
data. At the station, casualty-care workers transtep
the soldier to a brand-new tracked vehicle. Called
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LONG-DISTANCE OPERATORS

MEDFAST, for Medical Forward-
Area Surgical Telepresence, this vehi-
cle will save the soldier’s life.
Meanwhile, the medic has contact-
ed a thoracic surgical specialist about
100 miles from the combat area. The
surgeon is having a busy night. He's
just coneluded an operation on a simi-
lar easualty 50 miles to the north.
Now he must turn his attention to the
wounded sergeant. But although he
remains at the contingency hospital,
his skills can fly to the battlefield.
That's because MEDFAST contains
enough communications and robotic
hardware to become the surgeon's
eyes and hands, to mirror his training
and instinets and duplicate his sense
of touch. Controlling the needle and
acalpel as if they were in his fingers,
the specialist steers his robotic coun-
terpart through the delicate proce-
dure. In effect, he patches up the sol-
dier over the radio waves.
MEDFAST is just one near-term
result of the Pentagon's vigorous in-
vestigation into the field of remote
medicine. The goal: telesurgery, the ca-
pability to conduet surgical procedures
over long distances. The bottom line is
that military operations will soon take
on a whole new meaning. In the future,
soldiers will bring their surgeons with
them to the front lines. But the rest of
us will also benefit. The same technol-
ogy could soon put world-class sur-
geons right at the seene of highway

accidents, explosions, earthquakes
and other eivilian disasters.

Life on the line

The man who spearheads this effort is
Army Col. Richard Satava. As well as
managing an advanced biomedical
technologies program at the Ad-
vanced Research Projects Agency
(ARPA), Satava serves as special as-
sistant to the Advanced Technology
Program at the Army's Medical Re-
search and Materiel Command.

“The main problem we have in the
military,” he notes, “is saving soldiers’
lives onee they have been wounded on
the battlefield. About one-third of
them bleed to death because they
don't have a surgeon.”

To remedy this shortcoming, ARPA
is sponsoring fast-paced activity at
universities and research centers.
Among the most exciting develop-
ments is the Telepresence Surgery
System from SRI International, in
Menlo Park, California. As it turns out,
SRI has been working on the hard-
ware for several years.

The system places the surgeon in
front of a large console at a remote lo-
cation. He or she gazes at an “appar-
ent workspace,” viewing a 3-dimen-
sional image that's relayed from
stereo cameras at the operating site.
Meanwhile, the surgeon's thumb and
finger slip through control loops of
two instruments hanging beneath the

—

console. Sensors measure and digitize
the physician's subtle motions. This in-
formation is sent to two robotic manip-
ulator arms that follow the movements,
actually operating on the patient.

Researchers have already used the
system to perform surgery on a live,
anesthetized pig. This milestone took
place last December at the University
of California at San Francisco. Ac-
cording to John Hill, principal engi-
neer for SRI's electronics technology
laboratory, the procedure broke sub-
stantial new ground. “With live tis-
sue,” he explains, “the pig iz breath-
ing, and you have to follow the body
movement with the manipulators.”

Adds Satava, “They did surgical
procedures to see if this equipment
could stop bleeding. And it can. Until
this time, we had proved the technical
feasibility of the system. Now it's
been proved functionally.”

Air time

But both Hill and Satava acknowledge
that steeper challenges lie ahead. In
the telesurgery demonstration, wire
cables connected the remote-control
devices with the operating hardware.
Last spring, SRI engineers began re-
furbishing the two sites for radio con-
trol, installing the surgical equipment
in a modified M577 armored command
post. The new configuration calls for
data compression and the multiplex-
ing of video, audio and control signals
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over a radio transmitter, This poses
congiderable difficulty because the
necessary high-bandwidth technology
1= fresh out of the laboratory,

Onee they have demonstrated the
radiolink, engineers will upgrade both
the robotic manipulators and the
surgeon's control devices, Although
they're impressively supple, today’s
manipulators feature only four de
grees of freedom—motion up, down
and =ideways, along with the ability to
roll. A fielded system must pitch and

aw as well. System designers also
want to give the instrumentz more

range—]1 cu, ft. rather than the 4-in.

‘ube that the current machines ply.
On the surgeon’s end, refinements

will foeas on lending the operator a

better sense of touch. The existing con
trol tll"'l.il.'i'.‘"- ;ll'n\'llll- foree feedback on
each axis. In essence, computer cir
cuitry between surgeon and robot
translates any resistance that the ro-
bot encounters, to make hard objects—
such as bullets—feel hard, and soft
ohjects—such as orpans—fiee] soft.

But surgeons want better. 5o engi
neers are striving to pare down firie-
tion in the hardware, to let the remote
surgeon feel as little as an ounce of
pressure, A second program will place
force sensors right on the surgical
tools. These will feed back pressures
as gentle as one-tenth of an ounce.

Hill hopes to demonstrate this
next-generation hardware a year af-
ter demonstrating the radiolink. He
adds that future enhancements will
include better 3-dimensional imaging
technology and a wider variety of
trauma-surgery instruments.

Meanwhile, at ARPA, Satava sug-
gests that it may be only 18 months be-
fore the Food and Drug Administration
(FDA) begins to address the unique
approval process for a telesurgery
system. ARPA, after all, fosters dual-
use technology, and the FDA must
sign off on civilian applications.

Doctors on call

But although long-distance operations
may be several years away, telemedi-
cine is already laying the groundwork
for the more technically challenging
telesurgery. And while civilian scien-
tists have made great research
progresg, the military has taken
telemedicine to the front lines,

For the past vear and a half, a pro-
gram called Operation Primetime has
been supporting the contingent of
.S, soldiers stationed in Macedonia,
south of Bosnia. Based at Camp Able
Sentry, Primetime covers a main aid
station, two forward air stations and
10 to 12 observation posts scattered
as far as 3 hours away.

At the heart of the system is a small
arsenal of diagnostic instruments and
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Surgeon’s control
devices feature loops
for thumb and finger.
For a finer sense

of touch, computer
provides force
feedback. reflecting
resistance that remote
surgical instruments
encounter.

a video-teleconferencing unit that
permits consultation between doctors
in Macedonia and medical specialists
in Europe and the United States. The
technique is known as telementoring.
And it's already saved one life.

Last December, medics brought in
a 26-vear-old soldier from one of the
outposts. Wheezing severely, the pa-
tient showed symptoms of respiratory
failure. When initial oxygen and drug
treatments failed, the medical officer
at Able Sentry contacted the Army’s
Casualty Care Research Center in
Bethesda, Maryland. Via the com-
mercial Inmarsat satellite, doctors
in Bethesda received digital color
images of the patient, while pulse-
oximeter data gave them real-time in-
formation on his blood-oxygen level.

Their satellite-relayed observations
confirmed that the soldier was rapidly
approaching respiratory failure. The
specialists suggested an alternative
drug therapy, which stabilized his con-
dition, They also put together a con-
tingency treatment protocol for the
medic who accompanied the patient
during his air evacuation to the Navy's
fith Fleet hospital in Zagreb, Croatia.

Wheels that heal

Just as ARPA’s telesurgery effort
centers on a vehicle, the Army is work-
ing to take its telemedicine system on
the road—in a prototype Mobile Med-
ical Mentoring, or M3, vehicle. “1t=s
advantage is the ability to tap into
many different forms of expertise,

without actually bringing those people
to the scene,” says Maj. James Ellis,
clinical director of the telemedicine
program at Fort Detrick, Maryland.

The M3 vehicle is evolving in a com-
mand post mounted on a Hummer. Al-
though intended as both war machine
and humanitarian-assistance vehicle,
it will differ from civilian prototypes.
It will be more rugged, air-trans-
portable and compatible with military
communications networks.

Inside, a Sun workstation will man-
age information and images from an
electronic stethoscope, ultrasound,
X-ray machine and other diagnostic
seopes. To support these capabilities,
communications links will work
through Army tactical radios as well
as civilian transmitters. Right now,
designers are weighing their choices.
Communications could flow at the
data rate of a standard telephone call,
a T1 leased line or a high-capacity T3
line. The tradeofT is that faster trans-
mission would limit the M3's mobility,
requiring the use of a large trailer,

The communicationg challenge is
common to telesurgery and mohile
telementoring. But it's a challenge
that's likely to be surmounted
through rapid electronie evolution. As
Satava says: “Medicine is no longer
blood and gute—it's bhits and bytes.
This is the first representation of
medicine moving out of the industrial
age and into the information age. And
telesurgery is just one more of these
information technologies,” ™
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These cars are designed to exceed Mach 1 and shatter existing land-speed records.

BY RICH TAYLOR, Contributing Editor

¥

rett. Barrett's Budweiser Rocket

reportedly went transonie in 1979
| at Edwards Air Force Base. The
rear wheels were literally blown
clear off the ground and Barrett
pulled out of the throttle before
| completing his run.

The new generation of land-
speed record vehieles looks
like a squadron of weird
fighter planes. The design in-
@ tention is to let shock waves

dissipate beneath the tubular
fuselage while using wing-
mounted ailerons to
keep the vehicle on

terra firma.

@ Englishman Richard Noble blasted to 633.468 miles
per hour in his jet-powered Thrust 11 back in 1983 to
claim the world land-speed record (LSR). He still is
the proud owner of the top mark. And, while nobody
has traveled faster on the ground since, technology
has continued to accelerate over the past decade. In
fact, today's racers plan to not merely break Noble's
record, they intend to demolish it—and burst right
through the sound barrier in the process.

As if land-borne jet travel isn't potentially danger-
ous enough, the contenders to the speed crown are
facing a great unknown. Any object that reaches 1088
ft. per second—T741.8 mph at sea level and 32° F—sets
up a series of shock waves as it surpasses the speed
of sound, What will happen when these intense waves
of uneven pressure bounce back from the ground
heneath a speeding vehicle as it breaks through the
sound barrier?

Only one man claims to know, and he is Stan Bar-

HE PRI PR L FAT N O SR

Here's a rundown of the current serious contenders
that are out to set a new land-speed record.

Spirit Of America
Craig Breedlove was the first racer to break the bar-
riers of 400, 500 and 600 mph. He held the LSR five
separate times between 1963 and 1970, becoming a
household name in the process. “Brave Speedlove”
then retired to make his fortune in California real es-
tate. Now 58, Breedlove is spending $2.5 million to
build a next-generation Spirit Of Ameriea vehicle.

Breedlove has eight employees working in a small
shop in sleepy Rio Vista, California. The vehicle
they're building is 47 ft. long, about 8% ft. wide, and
weighs 8500 pounds. It has a central fuselage with
wings at the rear. The outboard wheels are covered by
long aerodynamic fairings, and, of course, it's painted
red, white and blue.

The vehicle's fuselage, wings and fairings use frames
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welded from steel tubing, with special
Alcoa aluminum alloy bulkheads and

g ' . : tenders. Australian Challenge [below)|
skin. There's a pointed nose in front of Is aiming for the wheel-driven record.

the cockpit, which in turn is sand-
wiched by the twin air intakes that are
feeding a military surplus 48,000-hp
jet engine originally used to power
a Navy F4 Phantom. About the only
bits of truly unusual technology in
evidence are 850-mph tires made with
filament-wound Hercules-graphite.

Spirit Of America is close to com-
pletion. As we go to press, Breedlove
expects to start testing at Black Rock
Desert, Nevada.

If he succeeds, he will have set land-
speed records some 32 years apart.
That's got to be a record in itself.

Thrust SSC
Noble is building a new vehicle to de-
fend his erown, Called Thrust Super-Sonic
Car, it's powered by two Rolls-Royee Spey 205
jet engines, which produce a combined total of
100,000 hp. The driver sits between them be-
hind a long pointed nose and ahead of an air-
craft-style elevator/rudder tail section. Two for-
ward wheels sit outboard of the side-mounted
engines, and dual rear wheels—which are used for
steering—are stagger-mounted inside the long-tailed
Kevlar/carbon-fiber-bodied, monocoque-chassis vehicle.
Noble expects to make his first record attempt at
Black Rock Desert right about now. Royal Air Force
pilot Andrew Green will be at the controls. Noble, who
retired from driving to become team coordinator, says
the car is designed to go 800 mph.

Aussie Invader 2
Australian jet-car drag racer Rosco MeGlashan hit
498.6 mph at Lake Gairdner, Australia, in March 1994.
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Spirit Of America (above] and Thrust
55C |opposite page] are prime LSR con-

TOMY L TERART ILLLATRATION

Theoretically, MeGlashan's car has a
potential top speed of 670 mph. That's
enough to claim Noble's record, but
nowhere near Mach 1.

Aussie Invader 2 was built in a
small garage near Perth, Australia, by
MeGlashan and his friends. Invader 2
i= designed around a single Atar 09C5
turbojet engine from a Mirage fighter
plane built in the late 1950s. It pro-
duces about 15,000 pounds of thrust,
roughly 30,000 hp. Invader 2 is just 27
ft. long, 4 ft. high and 7 ft. wide. The
Atar engine is 22 ft. long and 3 ft. in
diameter, so MeGlashan's ear is about
as compact as it can be. The total
weight of the eraft is 11,000 pounds.

MeGlashan's vehicle has a space
frame of chromemoly tubing cov-
ered with a blunt fiberglass bodw.
The driver sits in a cockpit set into

the left side between the wheels.
The most high-tech compo-
nents on Invader 2 are its four
forged-aluminum wheels. These
7 have ribbed rims and are designed
s to run without tires. Racing-style

)’ carbon-fiber disc brakes and two

parachutes are used to stop the ve-
hicle. MeGlashan is sponsored by an
Australian television network, so what-

ever happens to Invader 2 will be broad-
cast live for all the world to see.

Green Monster No. 27

Pioneer hot-rodder Art Arfons, of Akron, Ohio, be-
came famous with a series of aeroengined dragsters,
all painted John Deere Green and called Green
Monster. In 1965, he briefly held the land-speed record
at 576.5563 mph with a homebuilt car powered by a

CHALL gHO
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BREAKING THE SOUND BARRIER—ON WHEELS
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FLILLY * BS0-MPH-RATED
EMCLOSED FILAMENT-\WOLUMND
WHEELS GRAPHITE TIRES

WELDED-STEEL
TLIBING FRAME

48,000-HP GE 179 JET ENGINE <

ALLININLIA SKIN

For The Record

@ There is an excellent chance that Craig Breedlove will make history, and
his Spirit Of America could conceivably be enshrined at the Smithsonian
Institution in Washington, D.C. The car will be a billboard for the names of a
host of corporate sponsors. But there will be a place on the car where individ-
uals who are sponsoring members of the team will have their names
inscribed. Anyone can become a sponsor. For more information, write
SOA/WSRT, 200 N. Front St., Rio Vista, CA 94571, or call (510) 855-9902.
The America Online e-mail address is SOAWSRT@AOL.COM.

GE J79 turbojet. In November 1966,
Arfons survived the world's fastest
acecident—at 610 mph.

Two years ago, Arfons completed
another LSR car, which, though still
called Green Monster, is painted red,
white and blue. It's a tiny missile just
under 25 ft. long, 2 ft. wide and 3 ft.
high (5 ft. to the top of the tail fin). It's
built around a small biz-jet engine
rated at only 9000 hp—but then,
Arfons claims this Green Monster
weighs an ultralight 1800 pounds.

The frame is 4130 chromemoly tub-
ing, covered by a Kevlar-reinforced

fiherglass body. There are two front
wheels set in tandem, each 26 in. in di-
ameter and 3 in. wide, Forged by Al-
cod, these aluminum wheels, like Me-
Glashan’s, earry no tires. Each rear
wheel iz carried on a rigid strut pro-
jecting from the side of the car and is
only 16 in. in diameter and 2 in. wide.

Maverick

Much more costly than any of these
other LSR programs, McLaren Ad-
vanced Vehiele’s (MAV's) contender is
still in the planning stages. To be
called Maverick, it measures 42 ft.

N

BRITISH THRUST
Englishman Richard Noble and his Thrust
Il jet-powered car currently own the land-
speed record at a shade over 633 mph.
MNoble intends to head a team to break

his own record and Mach | with a twin-
Jet vehicle piloted by Andrew Green.
The Thrust 55C has two Rolls-Royce
Jets for 100,000 hp. four wheels. a
monocogue chassis and Keviar/carbon-
fiber body. SSC Is designed for 800 mph.

long, 17 ft. wide and 11 ft. high.
There's a wheel at the end of each
wing, plus two wheels set side hy side
under the nose. A third of its 6600-
pound weight is a Rolls-Rovee RB199
Mk104 gas-turbine engine rated at
38,000 hp, which should push the
Maverick from 0 to 850 mph in less
than 40 seconds if a course that's long
enough can be found.

The vehicle is made of Kevlar,
carbon fiber. Like a fighter pilot, the
driver will be strapped into an ejector
seat programmed to blast him free if,
ag McLaren's Ron Dennis delicately
puts it, “the angles experienced by
the computer are inconsistent with
the wheels being on the ground.”

Unlike most other LSR machines,
which use a fixed suspension, the
Maverick has a computerized active
suspension that's derived from
MeLaren’s Formula One racers. The
engineers hope this will allow the Mav-
erick to smoothly traverse the Mach 1
“speed bump.”

The team plans to make its LSR
attempt by the summer of 1998,

While all of these jet-powered ve-
hicles are chasing the speed of sound
and the ultimate land-speed record,
there's a whole ‘nother show going on.
That's the quest for the wheel-driven
speed record. On November 13, 1965,
(California hot-rodder Bob Summers
set that record at 409.277 mph in
the Summers Brothers' homebuilt
Goldenrod. Then, in August 1991, Al
Teague posted a supercharged-single
engine record for wheel-driven ve-
hicles at 409.986. There are still
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SPIRIT OF AMERICA
True American hero Cralg Breedlove holds a model of
the real thing, Spirit Of America. Former LSR record holder

Breediove Intends to ride nearly 50,000 hp worth of an

STEERING FIN
PAOTS 27

THREE FRONT
WHEELS MOUNTED

ON SINGLE AXLE BRAKE SHOE =

folks who intend to better that feat,
and they are as follows:

Australian Challenge

Australian hot-rodder Glen Davis
hopes to break the Summers Broth-
ers' and Teague's records by hitting
500 mph. His Challenge looks like a
41-ft. pencil, with small bulges around
the tires. Davis will recline in a cock-
pit enclosed in the pointed nose ahead
of the front wheels. Small tail fins
flank the chisel-point tail. The chassis
i5 a4 simple monocoque of sheet steel,
The body is a Kevlar/carbon-fiber
sandwich with balsa cores, Davis has
designed an all-independent sus-
pension with hydropneumatic load-
leveling. He's also chosen two surplus
Rolls-Royee Meteor Mk4dB twin-
turbocharged V12 tank engines for
power, placed front to front
in the center of the

s ) o

AUSTRALIAN CHALLENGE
The biggest threat to the Summers
Brothers” and Al Teague's wheel-driven
Speed records s from the twin-V'12-
powered Australlan Challenge. Bullt
and driven by Aussie hot-rodder Glen
Davis, the Australian Challenge Is a
41-ft-long all-wheel-drive pencil
tapable of going 500 mph. The
methanol-powered turbocharged

V123 each drive a set of wheels

AR=SLrA LS s CEPTEMBER 1995

SIDE-MOLINTED JET AIR INTAKES

F-4 fighter jet engine across Black Rock Desert. The detalls
of Spirt Of America show that it may not be unusual in

design, but It is very purposeful.

CARVED-BILLET BULKHEAD

COCKPIT

STEERIMNG-FIN
CONTROL
WHEEL

chassis. Running on methanol, each
Z7-liter engine produces only 2500 hp
at 3800 rpm—a very mild state of
tune for a racing powerplant.

Team Natural Gas
Streamliner

Indy driver Lyn St. James is putting
together an attempt on the wheel-
driven record. Built by Indianapolis-
based chassis constructor Bob Riley,
St. James's ear is very conventional.
Imagine a typical midengine Top Fuel
dragster. Add awd for traction and
a track less than 3 ft, for smaller
frontal area. Cover its tubulur space
frame with a streamlined aluminum/
composite body legs than
3 ft. high, 3 ft.

THRCITTLE
=" CONTROL ROD

wide and 25 ft. long. Even
with the driver, the car should weigh
only 2800 pounds ready to run,

Running on methane, St, James's
car will produce only 2200 hp from a
supercharged 570-cu-in. V8. It should
be more than enough to push her to
450 mph. If Davis has his way, that
may not be fast enough.

At the very least, St. James should
be able to grab the women's LSR,
held since 1965 by Lee Breedlove,
Craig's former wife, at
308,560 mph. ™M

71



i

- Pl el
SPORTS*SCIENCE
o %
il', 1 \\ Th

A

LLE4 A |

 GROUND

complex. But creating them is surprisingly simple. ~

RULES

Ballpark field patterns are getting more and more

: -
TEXT AND PHOTOS BY CLIFF GROMER, Contributing Editor

® *. .. And the Brewers' Dave Mellor
lines one to third, while . ..”

Wait a minute. Mellor? This guy
isn't in the Milwaukee lineup. Heck,
he isn't even on the team. What gives?

Simple. Mellor doesn't hit line
drives. He just lays down lines, or

stripes, on Milwaukee County Sta-
dium’s field in hiz job as assistant
director of grounds. Those stripes add
up to some really eyecatching pat-
terns, How does he do that?

The answer is surprisingly low
tech—just by mowing with conven-

tional equipment. It's even easy
enough for vou to ereate a pattern in
your front lawn and backyvard, and
have all your neighbors swarm over
your lawn demanding to know how
you did that.

Patterns aren't ereated by cutting
the grass to different heights, as is
commonly thought. The outfield grass
is a uniform 1'% in. high, whereas the
infield is higher—to slow down the
ball—but also uniform at 1% in. The
mowers used—a 22-in.-wide John
Deere reel-type walk-behind and a

—

triplex (three reels in a row) riding
mower that cuts a swath 72 in, wide—
have rollers in front of and behind the
cutting blades. The reel and rollers
hend the grass blades in the direction
of mow. Light reflecting off the grass
creates the effect of light and dark
areas. If a stripe of grass appears
light from where yvou're standing, the
mower was rolled away from you. A
dark-looking stripe means the mower
was rolled toward you.

Golf courses actually started strip-
ing their fuirways long before ball
fields picked up on the technique. But
because golf greens are cut fairly

POFULAR MECHANICS ® SEFTEMBER 1995
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short—only about % in. high—the
grass blades don't bend that mueh,
making the stripes hard to distin-
guish. The big influence in baseball-
field patterns has been television, to
the point where groundskeepers tune
in to other games to see the field
rather than the action.

When Mellor creates a new pattern,
he first sketehes it out on paper. Sym-
metrical patterns take into account
the mower's 22-in.-wide cut. It's not
only the design that counts, but also
how it will show up on TV. Stripes
that go across the infield—from first
to third—are almost invisible when

POIULAR MECHANICS » SEFTEMBER 1995

viewed from behind home plate. For
important games, like those shown on
ESPN or featured on the "Game Of
The Week,” the pattern is rolled two
or three times for more definition.

To create the Brewers' signature
pattern with its distinctive infield
checkerboard-cross center surround-
ed by four quadrants of stripes, Mel-
lor uses a tape measure and line
string to lay out the sections. Then he
rolls in the angle stripes of the
checkerboard first. He cuts half the
design in each of the four checker-
board quadrants, rolling parallel
stripes in the same direction—toward
the outfield—using the baselines
as reference points
to ensure parallel
lines. He mows the
home to first quad-
rant, and then the
third base to second
guadrant. Next, he
cuts and rolls the contrasting cross
stripes in the opposite direction—
toward home plate—using the third/
home and first/second baselines as
reference points.

The four sections of straight
stripes, from home to second, are last
and help hide the turnaround areas
necessary for making the checker-

How did they
do that?

Milwaukee Brewers' signature pattern (top).
Conventional walk-behind reel mower with
rollers that define stripes (left and above|.
Mowing In progress (o create checkerboard
pattern at Yankee Stadium (far left).

board. To eontinue the straight line on
the other side of the mound, Mellor
uses a line string or mows by eye,
focusing on 4 distant point that keeps
him lined up.

When the team is away, Mellor cuts
and rolls the grass—a blend of 90%
Kentucky bluegrass and 10% perenni-
al rye—in different directions to avoid
letting the blades take set, creating a
graininess that can cause a ball to
sgnake instead of roll true. It algo
makes for stronger, healthier turf, A
diet of micronutrients such as iron and
manganese gives the grass a dark,
lush eolor, increasing the contrast be-
tween the light and dark stripes. And
towing a screen
drag, which is sort
of like a section of
cyclone fence, aver
the field also helps
the grass to stand
up so it ean be more
easily rolled in different directions.

So much for how the pros do it.
What about your home turl? You
can create your own lawn art by hook-
ing up a roller behind your walk-
behind or riding rotary mower, All
it takes is a homemade bracket, a
length of PVC pipe filled with sand
and some imagination, PM
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BONNEVILLE

Meet GM’'s No. 1 Bimmer buster.
BY MICHAEL LAMM, Contributing Editor; PM Photos by Bill Delane

® The current-generation Bonneville came on the
scene in 1992 as Pontiac's sharp-looking, great-
handling driver's ear—a 5-passenger sedan that any
young exec can park in front of his world headquarters
with pride and confidence. In short, the Bonneville is
a car that Pontiac positions as having everything a
BMW buyer would want, for thousands less. Even
back in 1992, the Bonneville SSE and SSEi offered
tlual airbags, ABS and optional traction control—all
very important to buyers then and now.

Pontiac's success has traditionally been molded by
body designers. That's because underneath any Pon-
tiac you'll find some other GM car. Except for the

Fiero, there hasn't been a full-blooded Pontiac in
years. So whether it's a Camaro derivative like the
Firebird or an H-car like the Bonneville—with basics
shared by the Buick LeSabre and Oldsmobile Eighty
Eight—there's always one department in which every
Pontiac shines, and that’s styling.

In the opinion of our Owners Report respondents,
the Bonneville does that in spades. Styling hit the
mark so dead-on that 62.9% listed it as their main rea-
son for buying. *Looks like an Infiniti on steroids,”
quipped a Tennessee photoengraver.

As we said, the Bonneville shares GM’s H-platform
with the Buick LeSabre and Olds Eighty Eight. It also

POPULAR MECHANICS ® SEFTEMBER 1955



interior comfort qot gDDd marks.

shares engines and transaxles with
the Buick Park Avenue, including the
supercharged version of Buick's 3.8-
liter V6. The standard engine in the
Bonneville's 1994 series (the subject
of this report), the SE and SSE, is the
170-hp 3.8-liter V6. But for $1167 more,

| the SSEi option package included an

Eaton supercharger, Z-rated 16-in.

| tires, 2.97:1 final-drive ratio and blow-

er boost gauge. The supercharged V6

| thinks it's a V8 and delivers 225 hp at

5000 rpm. “Performance with the su-
percharger,” commented a Wisconsin
manager, “is equal to a BMW 5351."
The SSEi's 275 ft.-1b. of torque
comes on without lag and covers the
middle of the rpm band, right where
most drivers need it. All Bonnevilles
come with an electronically controlled
4-speed automatic, but the SSEi's has
two pushbuttons on the console, PER-
FORM and NORMAL, that change the
shift points. With the 2.97 axle, the
pushrod V6 loafs along at 60 mph in
overdrive Fourth gear, the engine

Both V& engines put out lots of power

ticking over at 1650 rpm. This helps to
explain the 17.4 city and 23.6 highway
mpg our owners reported for the
supercharged Bonneville.

How Pontiac cares

Pontiac vowed several years ago to
give its customers the sort of dealer
service Lexus and Saturn made fa-
mous. The Pontiac Cares program
was set up to educate dealers that the
customer was indeed king.

So how does the Pontiac Cares pro-
gram rate with our surveyees? Not
bad, actually. Dealer sales policies
rated excellent in 60.1% of all cases
and included lots of comments on
followup phone calls from sales
personnel. The service department
garnered a rating of 56.1% excellent.
Those are fine marks. “The dealer
treats us like family,” volunteered a
Delaware civil servant. “He gives the
impression that he's genuinely eon-
cerned with our wants and needs.”

Pontiac offers a 3-year/36,000-mile,

* Percentages might not equul 1007% due to rounding up or insufTicient deta.

SUMMARY OF PONTIAC BONNEVILLE OWNERS REPORTS*

Total miles driven 1571854  Handling 41.0 Average 7 What tvpe ol trouhile?

Avernge miles driven MTT Comfort .1 Poar 0.0 Lt 16.7%

Purchase price: Performance ] Control layoui: Trivri=tniz=pn B
Average £33 440 Hide quality 20.7 Excellent BT.T% Woinslebihd sypers B3
Range $17 5282 000  Engine power 176 [H a0 (05 hestbos )

Interior styling 0.7 Average 20 Repair it yoursell”

Why did you choose Lthe Bonneville?  Specific dislilhes: Poar 1.4 No .05
ﬁT.,'(IIﬂ{ . G28%  Nocomplainis 15.89%  Instrumeniation: Vs il
Orwmed Pontises before a7 Winel, road, exhasst nats 132 Excellont il 1%  Dealer repairs salisfactors?
Price/valus 16.9 No lumbar o memory seats 1000 {rood 476 Yes AL%
Performance 148 Fuel mileuge couwld b better il Averuge 1.0 No 154
Handling 134 Rear, side vision 04 Poor i Dealer service aopinion:

Owverall comfort 127 Ride too firm A0 Diviver sight lines: Excellent 1%

Model choices: Noisds mione puorwer 45 Excellent 0% Croend 32
Bonneville SE Bl0% Suggesied changes: [ 0.6 Aversg AT
Bonneville SSE 5.7 Mo chanpes, leave §s s 1204 Average [ Ponr 18
b.‘-.Et :upm:iurger Make car quister 120 FPoaor 1.0 Dealer sales policy:

113 Muore engmine power Ba werall convenlence: Exewllent 1%
ne ﬂ'bl:lk'\ﬂ Lumbar, memary seals [ ] Excellent B E {ood A
|?5-hp A Meliter Vi B7.1%  Smoother ride 02 [T 4.0 Average e
2235-hp supercharged Reloeate cup holders b2 Average 1.4 Foswr 0.7
[ 129 Improve vision 47 Poar LA Number of vehicles owned:
iona/ Accessories: Engine power: Workmanship opinion: This vehicle only 165.2%
control 100.0%  Excellent 655%  Excellent G125 Twn wehicles 617
Prvwer driver's seat 97.0 Chomnd a2 R Cennsel T Three vehicles 20
&LI.BE'.MEIJ a0 Average 14 Average 1.7 Four or more K.
K entry H&.7 Poor 03 Poor i Principal driver:
Premium sound gystem 771 Handling: Comflort opinion, fronl seals: Ml HLE
ing Excellent TAH% Exeallont T Femali 15,7
RO [ ol b ] {yo] L6 Hatk -H:|IJ.|.|!_'I.' 33
muﬁ trim i Average 14 Average BT Agre distribution of owners:
Traction sontrol 585 Foor 0.0 Poar 1.7 Uniler 20 afi
Thefl-deterrent alarm 354 Braking: Comlor opinien, rear seials: i W
Sunroof e ] Excellent TA%  Excellent A% leplus Ha
Computer Command Hide 216 Gl Ol | Lol imLl Based on your experiences, would
Average mpg l;l"l Averuge 1.7 Average 1.6 vou buy a Pontiac I'lunnr'llil.r if ¥ou
I?ﬂ-hp :lﬂ liter V6 197264  Poor 07 Poar .0 bnel it 1 d-l VET gmin?
mchnrﬁul Va 174216  Overall performance: Mechanical trouble? You Uit
hg:c li Exeellent A% No TWE  Mayhw i ¢l
Styling REL T Gl = H Vs al Nn il

POPULAR MECHANICS ® SEFTEMBER 1995



Pnnﬂac:dd:plzanmmcnﬁtufallium!nrgnodremn—pmplemu Maore than
&0% of our owner respondents chose style as their favorite feature of the Bonnewille,

L

no-deductible warranty. Only 20.1%

| of our owners reported any mechani-
| cal problems, and those were fixed
{ properly in 81.6% of the cases. Elee-

trical gremlins topped the list, with
faulty batteries the most common ma-

= jor complaint. Among nonmechanical

EDITORS REPORT

® Does Pontiac have a great idea or
what? Imagine: Give buyers equal or
befter performance, luxury and han-
dling than that of a BMW but for thou-
sands less in price. It's a great mar-
keting strategy—more for less—and
the result is thal the Bonneville is one
of the best car values you can buy
these days. What's more, Pontiac
backs up the strategy with hardware
that puts its money where its mouth
is, and a dealer body that's really
irying to satisty customers. Like we
said, is this a great idea or what?

It's great to hear about a dealer
body getting rave reviews from cus-
tomers. And that's the kind of feed-
back we're gelting these days about
Pontiac dealers. They really care. It
was there in our survey results, too,
with many respondents telling us
about their dealers going overboard
in trying to solve problems. Cheers to
Pontiac and its dealers for recogniz-
ing that customers are going to keep
you in business—or waich you go
down for the third time.

Talk to Pontiac executives and
they'll tell you that their customers
are more “expressive” than other GM
division customers and that they like
more exprassive cars, That's why the
Bonneville has a lot more style and
flair than its corporate cousins,

That's why Pontiac can hang plas-
lic side cladding on its car, tune the
suspansion way stiffer, put gold
badges all over il, bedeck the rear
with a big spoiler and have the loud-
esl exhaust of any of the three cars
that share the same platform. Most

Express Yourself

of its customers wanted it that way.

Much of the stuff we're talking
about here is reserved for the SSEi
option cars. In all fairness, the stand-
ard SE has one of the cleanest, best-
looking profiles out of Detroit these
days. And if only they'd let you get
the supercharged engine without the
gold badges and spoilers, they'd
have a helluva package.

Last year, the standard Bonneville
engine was fair to adequate but no
match for the stylish looks of the
car. Ditto for the handling with the
slandard base suspension. But this
year, the power problem has ended
with the new Generation |l 3800 V&
rated at 205 horsepower. And there's
still the supercharged 3800 available
as part of the SSEi package.

Many of our survey respondents
thought the Bonneville's suspension
was too stiff. We agree. Today,
there's no excuse for a stiff ride in the
quest for better handling. Auto en-
gineers long ago found out how to
have both, and the Bonneville should
definitely have both.

The interior design is busy but ef-
fective. The seats, especially with the
leather option, are fantastic with ex-
cellent support and lots of comfort
built in. The optional power seats
still require 12 buttons to make all
the possible adjustments—and that's
ndiculous. But you do have a pretty
good driving position after you've in-
vested an hour adjusting your seal.

We guess that's part of that "ex-
pressiveness” expressing itself

—Joe Oldham

problems, the inch-long plastic hasp
on the console lid tended to break off

& easily—a S-minute fix in most cases.

We unearthed a few complaints
about wind roar, tire noise and an ex-

| tremely loud exhaust note. Seems the

Bonneville's throaty tailpipe burble
isn't universally appreciated. The

| traction-control system also lets out
] with something akin to braying.

In keeping with the Bonneville's

4 image and purpose, handling was giv-

en a mark of excellent by nearly 7To%
of our owners. A Michigan engineer
wrote, “Moderate understeer at the
limit, but very predictable and fun
to drive.” Bonnevilles come with
all-independent suspension: Maec-
Pherson struts fore, Chapman struts
aft. The SSE offers Computer Com-
mand Ride (CCR) when vou order
traction control. CCR uses another
console button to select Touring or
Performance damper settings. Per-
formance firms up the suspension,
while Touring automatically selects
firm or soft damping, depending on
road and driving conditions.

The Bonneville’s cabin design was
judged to be as good as the exterior’s.
Instruments appear to be straight-
forward and easy to read. Shorter
drivers had trouble seeing out of the
back window because of the center
high-mounted brakelight and raised
speaker pods on the parcel shelf.

Some drivers felt that their seats
should have adjustable lumbar sup-
port and a memory feature, The op-
tional leather 12-way buckets do, but
they're available only in the SSE and
cost about $1200. Those who ordered
the head-up display liked it, but, here
again, it's expensive. You order it as
part of a §1440 option group that in-
cludes keyless entry, automatic trans-
mission, a/c and several other items.

Owners gave the Bonneville high
marks for quality and workmanship,
A New York program manager said.
“Forget the imports! The Bonneville's
fit and finish are perfect!” And an
Ohio retiree observed, “Quality iz
built into this car. 1 believe GM got
the message and hope they continue
to build such excellent automobiles.”
What it all boiled down to was value,
With SE prices starting at $20 424, or
only $1(000 more than a Taurus LX,
most of the owners we surveyed felt
they'd gotten a good deal. And nearly
71% told us they'd have no qualms
about buying the same car for the
same money next time, 2]
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THE NEED
FOR SPEED

A new breed of faster modems makes data tr fﬁf‘iezgs o
BY GEORGE MANNES, PM Photo by Michel TcherevKoft 2T

® Take it from any In-
ternet surfer who's had to
walt 2 minutes for the White*
House's home page on the World
Wide Web to finish loading. Or from a
CompuServe subseriber whe's had time to
read the sports section as a graphies file down-
lodds. Just as you can never have a raise that's too big,
vou ean never have a modem that's too fast.

Thanks to advances in modem technology and high-
er standards, speedier versions of these computer
communications devices are growing in popularity.
And along with hauling data at a breakneck pace,
mudems are taking on new, more complex functions.
eed, modems are already becoming a key tool in

hird
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THE NEED FOR SPEED

helping repair personal computers.

But fast things first. The latest
plateau in modem speed was reached
last year, when an international stand-
ards-setting organization officially
ratified modem specifications
for transmitting data at a
rate of 28.8 kilobits per sec-
ond. This standard, known as
V.34, doubled the speed of
the V.32bis standard for 14.4-
kbps modems set in 1991.

Probably the biggest
single factor enabling this
higher transfer speed is the
evolution of the telephone
network—not the modem—
says Michael Ziehl, product
marketing manager for
Rockwell Telecommunica-
tions, a major supplier of in-
tegrated circuits used at the
heart of all modems.

Starting with the early
1980s standard for 2400-bits-
per-second (or 2.4-kbps) modems, on
through the 1991 standard for 14.4
units, engineers were constrained to
a sonic bandwidth of 2400 hertz in
which to transmit information. (In
comparison, the range of usable audio
frequencies on a compact dise is about
20,000 hertz.) But now that nearly the
entire long-distance telephone net-
work has gone digital, thereby redue-
ing potential interference, Ziehl says,
modem engineers have 40% more
elbowroom, The V.34 standard as-
sumes a bandwidth of 3429 hertz.

A V.34 modem also ean “learn”
which parts of the spectrum are
clearest for transmitting data,
explains Ray Wright, director
of marketing for Motorola's

\

modem products worldwide.

By using the data-compression
technology that’s part of the new V.34
standard, speeds of up to 115.2 kbps
can be reached between computers.

tend to be less compressible than text
files, Wright says.

The uncompressed rate of 28.8
kbps is by no means an upper limit to
modem speed. In fact, modem manu-
facturers such as AT&T
Paradyne, based in Largo,

Florida, and Penril Databil-
ity Networks, of Gaithers-
burg, Maryland, already
manufacture modems that
can transmit and receive at
33.6 kbps—as long as there's
a compatible modem at the
other end of the line. It's
not a question of whether
33.6 kbps will become the
norm, says Dick Stewart,
vice president of technology
for Penril and head of an in-

VoiceView transmits data and voice with one phone call.

But, as the saying goes, your mileage
may vary. If the file is already com-
pressed—for example, a .ZIP file
found in an online service’s library—
you won't be able to get that much
more compression. Also, graphics files

MOTOROLA
EXTERNAL

ternational group that’s set-
ting modem standards. It's a
question of when.

AT&T and Penril are only
the latest in a long line of
manufacturers marketing modems
before an underlying international
standard is set, satisfying the needs of
impatient customers—though not
guaranteeing that the modems they
are selling will be compatible with

MODEM3

' Your sqwh;s in time and line M_erws o
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Minutes to transmit a 1-megabyte file

Source. Molorola

The rules of the road for modem transmissions are simple:
The faster the transmitting speed, the lower the phone
bill will be. This chart shows the time required to send

a typical data file at various transmission speeds. If

you intend to spend a lot of time online, the cost

savings can be quite significant
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the eventual standard.
Even before the 28.8
protocol was set, a number
of manufacturers started
selling not-quite-V.34 modems
dubbed V.FC (or “Fast Class"). These
operate at 28.8 kbps when communi-
cating with other V.FC modems or
with Rockwell-chipped V.34 modems,
which are backward-compatible with
V.FC. Otherwise—unless the manu-
facturer upgrades the modems—the
speed drops down to 14.4 kbps. Sinee
Rockwell's chips have at least a 50%
share of the modem market, says
Maribel Lopez Howard, an analyst for
IDC, in Framingham, Massachusetts,
V.FC u=ers have a better-than-aver-
age chance that the modem on the
other end of the line is

V.FC-friendly.

Data plus voice
Beyond speed, the

hottest development

in the modem business
are units that let people
talk and transmit data
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during a single phone call. This means
they can play a computer game with a
distant opponent and then vell at that
person as easily as if they were sitting
in the same room.

A gimple approach that seems
poised for quick acceptance is Voice-
View technology developed by Radish
Communications, of Boulder, Col-
orado. Costing very little to imple-
ment, VoiceView allows alternating
voice and data to be transmitted
during the same call. You talk, you
send a file, you talk—and =0 on, as
long as necessary.

The most compelling VoiceView
application promises to be customer
support of computer users, says Dick
Davis, Radish's chairman and chief
technieal officer.

Ag any computer buyer might
ggree, one of the biggest hassles of
computing is ealling a computer or
software company to get a problem
solved. First you spend a half-hour on
hold. Then you have a halting dia-
logue in which the person at the other
end of the line says something like,
“Call up your autoexec.bat file,” and
you ask, “What's that?"

Using the Radish technology, the
same call for help could end up very
different. Once you've given the tech-
nical service representative permis-
sion to delve into your computer, he
or she can examine files on your com-
puter alone while you just sit back.
The tech rep can then make changes
and re-save them to your computer.

VoiceView could be useful even be-

MOTOROLA LIFESTYLE
28.8 INTERNAL MODEM

MOTOROLA BITSURFER PC
ISDN TERMINAL ADAPTER

1. ISA bus interface. Connects to computer, includes Plug-and-Play bus controller
Z. ISDN line interface. Connects at the “U" or 2-wire interface. 3. POTS (plain old

telephone service) interface. 8. Processor

Executes code for setting up and

terminating ISDN calis. 5. Memory. Stores programs and other call-related data.

fore you get the technical service rep.
While you're on hold waiting for help,
Davis says, you could be presented
with files to read on your computer
sereen instead of just music to listen
to. A manufacturer might list, for ex-
ample, the top-10 problems that users
are complaining about that month. If
your problem is among them, you

o - g

1. I5A bus interface. Takes power from PC, drives speaker, includes Plug-and-Play cir-
tuitry for setting up input’output addresses. 2. Firmware. Contains software that con-
trols the digital signal processor (D5P). 3. ROMs. Store carrier modulation routines for
use by D5P, including V.34 standard. 4. DSP. The brain of the modem. Converts digi-
Lal data from a PC into analog "tones” for transmission. 5. Telephone line interface.
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could download a text file that ex-
plains how to solve it.

This scenario isn't just wishful
thinking. Computer manufacturer
AST Research said earlier this year it
would have VoiceView customer sup-
port starting this month for new buy-
ers of its Advantage! line.

Visual phone calls

Another use for VoiceView is shop-
ping. Blockbuster Music and 1-800-
FLOWERS are two retailers that are
gcheduled to start VoiceView sales
this summer.,

In any event, VoiceView aims to be
unintimidating. It has “the look and
feel of a telephone call augmented
with visuals,” Davis says. “It's not a
data call augmented by voice,”

Radish's technology looks as if it
will take root quickly. The cost of
VoiceView is negligible to the con-
sumer. Rockwell, among other manu-
facturers, will be including the tech-
nology in its chip sets. “When you buy
your next modem or PC, VoiceView
will be there automatically through
licensing agreements,” Davis says,

Microsoft Windows "85, scheduled
to ship this year, includes a simple ap-
plication for transferring files with
VoiceView modems. Microsoft is alzo
supplying programming tools for
companies to develop software using
the technology. Boca Research started
shipping 14.4-kbps VoiceView modems
in late spring, and 28 8-kbps versions
are expected from them and other

{ Please turn o poge 119
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HOME IMPROVEMENT

Installing A
Fluorescent-Light
Dimmer Switc

How to add custom control to your
fluorescent fixtures.

TEXT AND PHOTOS BY MERLE HENKENIUS

® You don't have to be an interior
decorator to know that lighting plays
a major role both in the utility and
aesthetic appeal of any room. What
you may not know is that dimmable
fixtures aren't limited to incandescent
bulbs. With the right hardware, you
can control the intensity of fluores-
cent-light fixtures as well.

While variable-brightness fluores-
cent lights have been used at the
commercial level for many years, few
private homes have been fitted with
dimmable fluorescent fixtures. In
fact, few homeowners are aware that

’_ this aption is available.

Before you run out to your nearest
electrical supply outlet, however, bear
in mind that dimmable fluorescent
fixtures can be a hit pricey. Expect to
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1 First, remove the fluorescent fixture
diffuser. Lift one side and bend it out
slightly to release It from the metal base.

pay about $230 for a 2-tube fixture
switch and ballast. To add to the ex-
pense, 3-wire cable will need to be in-
stalled between the new switch and
the fixture in most cases.

Still, the advantages are clear.
Dimmable fixtures offer more lighting
options, both practically and aestheti-
cally, and lights operated at less than
full power save energy. A dimmable,
overhead fluorescent fixture can be
used for task lighting one moment
and mood lighting the next. And while
ours was a single-fixture conversion,
it's possible to gang them together.

We opted to convert an existing
2-tube ceiling fixture using a Hi-
Lume ballast and switch manufac-
tured by Lutron Electronies Co. Ine,,
7200 Suter Rd., Coopersburg, PA

POPULAC & CT-ANICS # SEFTEMBER 1995

2 Rotate the lamp tubes untll the socket
pins are visible from below. Then, pull
down carefully to remove from fixture.

18036. Switch/ballast compatibility is
eritical, 8o avoid the temptation to mix
and match brands.

While there’s nothing particularly
difficult about converting a fluores-
cent fixture and adding a new switch,
the job will become involved if you
can't easily reach the existing cable.
In our installation, the wiring ran
through an accessible attie. If your
attic is inaccessible, or your fixture
is mounted on the first floor of a
2-story home, the job can still be
done, although it will be more difficult
and take more time. You may be able
to pull the new cable with the old,
presuming that the staples holding
the old cable will come loose under
pressure, You could also cut away the
drywall or plaster where the wall

o
B To access the fixture's ballast, squeeze

the sides of the ballast cover to release It
from the metal securing tabs.

meets the ceiling. While this faeili-
tates running cable from the fixture
box to the switch, it will mean repair
work when the wiring is done.

Removing The Oid
Switch And Ballast
Because the new dimmer switch re-
mlires a special ballast and new wire,

e first step is to disconnect the ex-
isting wires from the fixture and the
old switch.

Begin by shutting off power at the
service panel. Determine which ecir-
euit supplies power to the fixture and
switeh off the circuit breaker or re-
move the fuse. This is not only a nee-
essary safety precaution, it protects
your h investment as well. In
addition to posing a significant safety
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hazard, wiring with the power on can
result in component damage—voiding
the warranty.

With the power off, lift the diffuser
from the fixture (Photo 1) and remove
the bulbs (Photo 2). This will reveal

JOURNAL

a channel cover that conceals the
fixture's ballast and socket wiring.
To remove this sheetmetal cover,
squeeze its sides until they clear the
support tabs that are stamped into
the fixture channel (Photo 3).

With the channel cover removed,
Eull the lead wires from the ceiling
ox and undo the wire connectors,
You may also want to push the in-
coming wires through the top of the
box to get them out of the way.

Pulling New Cable

With your fluorescent fixture ready to
go, move to the wall switch that con-
trols it. Remove the cover plate and
unthread the screws that secure the
switch to its box. Pull the switch away
from the box and clip the wires close
to the switch connections, or undo the
terminal screws (Photo 4). Once the
old switeh is out of the way, it's time
to tackle the problem of running new
wire in place of the old.

As mentioned earlier, dimming bal-
lasts require 3-wire cable between the
fixture box and the wall awitch. In our
case, power originated at the switch
and continued to the ceiling box via
14/2 with ground cable. We aban-
doned this cable and fished 14/3 with
ground eable through the wall.

Because our wiring was routed
through an accessible attic, it was a
simple matter to fish the new 3-wire
cable from the ceiling fixture box
down to the switch. If your situation

5 After feeding the fish tape to the switch
box, hook the new 3-wire cable to the
end and secure with plastic tape.

is similar, bore a 1'%-in.-dia. hole in
the top plate of the wall that contains
the switch. Then, shine a flashlight
through the hole and carefully feed
the fish tape down through one of the
switch-box openings.

Another method is to use two fish
tapes—catching one with the other.
One tape is fed up through the box,
while the other is fed down through
the top of the wall. Both methods will
work just fine.

With the fish tape fed from above
into the existing switch box, hook the
wires from the 3-wire cable to the fish
tape and secure the connection with
plastic tape (Photo 5). Then, pull the
end of the 3-wire cable into the attic
(Photo 6).

Remove the cable from the fish
tape and string it across the attic floor
framing until it reaches the fluores-
cent ceiling fixture box. Allowing
about 1 ft. of cable to extend through
both the switch and the ceiling box,

tape and the new cable through the wall
and over to the celling fixture box.

cut the cable to length and strip about
10 in. of sheathing from each end. Fi-
nally, staple the new cable to the ceil-
ing joists every 4 ft. and within 8 in. of
the ceiling box. Insert the stripped
cable into the fixture box (Photo T),
and then return to the switch box to
install the new dimmer switch.,

& Pull the old switch from the box, and
elther clip the existing wires close o the
terminals or undo the screws,

7 Feed the new 3-wire cable Into the
celling box. Cut the cable to length and
strip 10 in. of sheathing from the ends.

Installing The

Dimmer Switch

Each manufacturer will have its own
wiring configurations, so read the lit-
erature that comes with the switeh
carefully. Our switch provided one
orange, one red, one black and one
white (neutral) lead.

Begin by stripping about % in. of
insulation from each of the switeh-box
wires (Phota %). Then, join the white
switch lead to the white eireuit neutral
wire and the white fixture wire.

Next, join the black switch lead to
the black circuit hot wire. Make all
connections with twist connectors,

If the switch you bought doesn't
have a grounding lead, simply join the
circuit ground with the ground wire
going to the fixture and tuck them
both into the box.

To complete the wiring at the
switch box, join the red switch lead to
the black wire from the fixture and
the orange lead to the red fixture wire
{Photo 9).

After folding all wires to the back of
the box, secure the new switeh to the
box with two serews (Photo 10). Then,
press the cover plate over the switch
{Photo 11) and move to the fluorescent
fixture to complete the installation.

B At the switch box, strip about % In. of
Insulation from the end of each wire.
using an electrician’s muiltitool,
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9 Use twist connectors to join the circuit
wires, switch-to-fixture wires and switch
leads, according to Instructions.

10 Tuck all the wires Into the box and
secure the dimmer switch. Tighten the two
screws untll the switch feels snug.

11 To complete the switch Installation,
snap the flexible-plastic cover plate over
the sides of the metal switch yoke.

Replacing The Ballast
Start by sliding the lamp sockets in-
ward to release them from their tabs
{Photo 12). Then, loosen the nuts or
serews holding the old ballast in place.
With this done, remove the ballast
and sockets and move them to a work-
table so that the sockets can be con-
nected to the new ballast (Photo 13).
You'll find spring-loaded, stab-in
wire connections on the sockets. Care-
fully pull the old wires from their
slots. Then, strip away '@ in. of
insulation from the new wires and

press them into the slots (Photo 14).

Each ballast/socket wire is color-
coded. [t's easiest to simply duplicate
the wiring of the old ballast, with red
and blue wires serving the sockets on
one end of the fixture and yellow and
white wires serving the opposite end.
To prevent eross-wiring the sockets,
complete each 4-wire set before going
on to the next,

With the sockets wired to the new
ballast, lift the entire assembly to the
fixture and slide the sockets back un-
der their tabs. Then, serew the new

12 To remove the lamp sockets for wiring
to the new ballast, simply pull Inward until
they clear thelr channel tabs,

13 Remove the old fluorescent ballast by
loosening the screws or bolts that secure
It to the metal fixture channel.

ballast to the fixture channel (Photo
15). In our ease, because the new bal-
last was longer than the old, we
drilled a pilot hole in the channel to
accept one of the mounting screws.
With the ballast in place, connect
its wires to the 3-wire cable, according
to manufacturer's instructions. We
connected the circuit ground (bare)
wire to the insulated green wire al-
ready bonded to the metal fixture
{Photo 16), and then joined white-to-
white, black-to-black and orange-to-
red (Photo 17). ™

148 The sockets have stab-in connectors.
Carefully pull out the old wires and push
the new ballast wires into the sockets.

sockets, secure the new ballast to the
metal fixture channel with screws.
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16 Use a twist connector to Join the
circult ground wire to the Insulated
ground lead attached to the channel.

17 Compilete the ballast wiring by joining
white-to-white, black-to-black and orange-
to-red with twist connectors.
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TOOL TEST

DeWalt 14.4-
Volt Cordless
Driver/Drill

TEXT AND PHOTQOS BY
ROSARIO CAPQOTOSTO,
Contributing Editor

® When the cordless drill made its
debut a few years back, there were
few who didn't recopnize the value of
this important power-tool innovation.
Finally, a truly portable drill with no
strings attached.

Although the idea was an immedi-
ate success, its practicality remained
a subject for debate. When it came to
raw power, cordless drills simply
couldn’t compete with their corded
cousins. Lately, though, the gap has
been narrowing. And one of the
newest and most powerful entries is
the DeWalt model DW991K, a 14.4-
volt %-in. cordless driver/drill.

At this point, the DeWalt DW991K
carries the highest voltage rating of
any cordless drill available in the
United States. And, although there
are a few other factors involved, volt-
age generally translates into power.
To keep the power on tap, this tool
features DeWalt's XR Pack extended-
run-time battery, which is touted to
last 25% longer than standard batter-
ies. Recharge time is 1 hour,

Driven by a 225-watt replaceable-
brush motor, the drill’s %-in. chuck
receives torque through a dual-range
gear system. The low range (0 to 450
rpm) is for driving fasteners, and the
high range (up to 1400 rpm) serves
best for drilling. Gear shifting is han-
dled by a sliding switch on the top
of the housing (Photo 1). For driving
screws and other threaded fasteners,
directly behind the chuck you'll find a
H-position cluteh for setting maximum
torque (Photo 2).

Ergonomic features include conve-
niently located switches and easy-to-
read settings. The balanced mid-
handle grip, sheathed in an antislip
rubber pad, makes handling positive
and comfortable,

We tested the DeWalt DW991K in
a variety of heavy-duty situations.
Driving large screws into fir without
pilot holes proved to be no problem
for this tool (Photo 3), For a more dif-
fieult test, we installed a one-tooth
holesaw in the chuck (Photo 4). But

a5

DeWalt's 14.4-volt cordiess driver/drill comes with
an extended-run-time battery and a 1-hour charger.
It features two gear ranges and a keyless chuck,

1 A sliding switch handles changing gears.
The low range Is for high-torque use, and
the high range provides speed for drilling.

8 Driving screws In tough fir Is effortiess
in the low-gear range. Adjustable clutch
ensures uniform depth of driven screw.

even when we foreed it, the driver/
drill refused to stall.

The DeWalt heavy-duty, adjustable-
cluteh cordless driver/drill comes with
one battery, a battery charger and a
steo] ease, and it costs about 5225, It's

& A keyless chuck makes bit changing fast
and easy. Behind the chuck is a 5-position

& The driver/drill's 14.4-volt power makes

many heavy-duty operations practical. Hole-
sawing Is well within the tool's capacity.

available at home centers and through
mail-order woodworking tool suppli-
ers. For more information, write to
DeWalt Industrial Tool Co., P.O. Box
158, 6i26 Hanover Pike, Hampstead,
MD 21704, Pl
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oUU Dollars
Week On
The Side...

Make Good Money in TV/VCR Repair !

There are millions of TVs and VCRs in Amencan homes foday, and
yet fewer than 40,000 people who know how to fix them. By
studying at home in your spare time, you can leamn the in demand
skills of TV and VCR Repair in less than a year ICS Learning
Systemns, the world leader in distance education, offers you a
complete, comprehensive TV/VCR Repair Course designed o e
teach you money-making skills quickly and easily. By the
time you graduate, vou'll be prepared (o stant eaming
extra cash in a pan-time business of your
own. Or, stant a brand new full-ome career!
You need no experience (o get stated. step-
by-step lessons teach you what you need 1o
know from the basics to advanced repair
techniques

Find out more about the 1CS TV, VR Repair
Course—or another exciting ICS career
training program—by sending in the
coupon below. Stat today—and by this tme
next year YOU could be making $500.00 4
week on the side!

See other side for more

details about ICS at-home

career training =

w]-800-596-5505 5% OR MAIL THIS CARD

CALL ANYTIME—24 hours a day. 7 days a week. TODAY FOR FREE FACTS
m‘{ EARNING — Wﬂ Correspondence Schools

lw.smrfys_—

El’ld OUl how 1o get a great career in TV/VCR Repair or choose one of the other
exciting careers listed below, There's no obligation and no salesman will visit.

025 Oak Street, Scranton, PA  18540-9888

To get FREE information and a color brochure, select the one course that interests you
most and send this coupon today!
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Iou Lan iurn Un 1he rroius
With TVVCR Training!

]cs makes it easy for you to take Get FREE information on how
advantage of the growing demand you can prepare to start your
#=Sfor TV and VCR Repair Technicians. own TV/VCR Repair!

Like all ICS programs. the

Find out how vou cian learn the
TV/VCR Repair ;

skills to stant vour own home

Course gets i business as a TV/VCR Repair
you “up to ™ Technician—or any of the
speed” fast " other career fields ICS offers.
with hands-on LY Simply check the career you're
training and most interested in, fill in your

practical, real-life
exercises. We send
tools and test
instruments right to your
door—so there's nothing
extra to buy. You get
everything you need with
your ICS course, including
lessons, supplements,
learning aids, and tools like
a soldering iron, Vol-Ohm-
Milliammeter, degaussing coil, and more

You need no previous
TV or VCR repair experience!

Everything you need to
know is presented in clear B
English—no “technobabble”
or confusing jargon. Special
reference lessons even teach you the
basics of electronics 1o give you a solid

foundation for the more specialized TV SEND FOR FREE FACTS TODAY!

and VCR repair skills that you learn. Or for faster service call Toll Free:
You'll study fascinating lessons about

colorimetry, TV technology, VCR 1.3 00-596-5505

troubleshooting, and more Ext. 8252
CALL ANYTIME—24 hours & day, 7 days & wesk.
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TOOL TEST

Dremel Benchtop

Band Saw

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO,

Contributing Editor

@ It's been said that if you can own
only one gtationary saw, it should be a
band saw. No other woodecutting tool
combines this machine's versatility,
accuracy and speed. If you're worried
about cash outlay and space require-
ments, however, the recent prolifera-
tion of benchtop versions provides
little excuse for not hopping on the
band-saw wagon. We tested Dremel's
newest entry, model 1120, and found
it a capable competitor.

The saw has a 10-in.-deep throat
and can handle stock about 7 in. thick.
Powered by a %-hp induction motor,
it features 2-speed operation—a low
900 sfpm (surface feet per minute)
and a high 3000 sfpm. Speed changing
is accomplished by shifting the drive-
belt position on the easily accessible
pulley (Photo 1).

The Dremel 1120 is well built and
hoasts a one-piece die-cast aluminum
frame that's set on a sturdy cast-iron
base. The tool weighs a hefty 69
pounds—a factor that contributes to
relatively quiet and vibration-free
performance. The 13'4-in.-sq. table
tilts from 6° left to 45" right, and a
dust-collection port for a shop vacuum
is built right into the frame. To keep
the blade accurately positioned,
Dremel provides standard tracking
and tensioning knobs at the housing
top, and a tire brush keeps sawdust
from acrumulating on the wheels.

The blade guard features an easy-
to-read height scale, and the blade
guide blocks are made of a low-frie-
tion composition material instead of
the traditional metal. While the guide
blocks are adjustable, we found the
lower guide block difficult to set prop-
erly with the short Allen wrench that
comes with the saw.

Equipped with a %-in.-wide blade,
the Dremel band saw resaws tough
6'%-in.-wide fir into clean and accu-
rate slices (Photo 2). For intricate
contour cutting, we replaced the '%-in.
blade with a %-in. blade. The saw eas-
ily handles thick stock during square
and bevel cutting (Photo 3). With a
L4-in.-wide blade, the band saw is
capable of tight curve cutting in rela-
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tively thick stock (Photo 4).

Because this band saw has
two speeds, you can switch to
the lower speed to handle
modest metalwork. Equipped
with a metal-cutting blade, the
tool was able to make elean,
fast cuts in %-in.-thick nonfer-
rous stock, In all our tests, the
blade tracked smoothly and
accurately and the motor pro-
vided ample power.

The Dremel model 1120
band saw costs about $390 at
woodworking supply outlets,
Contact Dremel, 4915 21st St.,
Racine, W1 53406. ™

Dremel's new model 1120 g =~
benchtop band saw features —
two speeds, a 10-in.-deep
throat and 7-in. résaw capacity.

1 Changing speeds requires removing the
housing and shifting the drivebeit on the
pulley. Note the solld frame construction.

B Contour cutting Is the forte of any band
saw. With a "4-in. blade, our test tool
handied beveled contour In thick stock.

& Resawing &':-In.-wide fir Into Ya-In.-
thick slices Is well within the tool's capa-
bllitles. A '/2-In.-wide blade Is used here.

# Tight contours with a "/-in.-wide blade
are possible In thick stock. The blade
tracks well and It produces true cuts.
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Standing
Tall

A colorful step stool
for the kitchen.

BY ROSARIO CAPOTOSTO,
Contributing Editor

® This Shaker-style step stool pro-
vides that extra reach so often needed
around the home. And when at rest, it
serves as a decorative accent or as a
stand for potted plants.

The step stool is made of maple and
assembled with wood dowels, It's de-
signed with simplicity of construction
and ease of finishing in mind. Take
the sides, for example. You don't have
to cut the two steps out of a large fin-
ished panel. You make the sides from
three boards of identical width but
different lengths. Glue and dowel
them together, and you'll find that the
steps are already formed.

Making the sides

Begin by using a smooth-cutting
blade to rip two 4-ft.-long boards to
5l in. wide. Crosscut one board into
two pieces 7' in. long and two 15% in.
long. Then, erosscut the second board
into two 23%-in.-long pieces.

Align the cut pieces on the work-
bench, then lay out the dowel loca-
tions on the faces of the three mem-
bers (Photo 1). The half-circle cutout
should be marked at this time to avoid
having a dowel in the path of the cut-
line. Code each set of pieces to ensure
correct alignment later.

Use a doweling jig to bore the holes
for the dowels in the boards’ edges,
Butt adjacent boards back to back
with the edges facing up. Then use a
aquare to carry the dowel centerlines
from the faces across the edges.

If your doweling jig is not of the
self-centering type, be sure to put the
same side of the jig against the same
face of each board. Doing so will make
the edge-to-hole distances consistent
even if the jig adjustment is off.
Secure the doweling jig, and bore the
holes (Photo 2).

Prepare two bar clamps, three C-
clamps and four cauls to edge glue
each side. The cauls are clamped

Lead photo: | R ¢
Step-by-step photos: &
Techrilcal ar: i
Photo stylist:

-'rFFa |
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| iy | I
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=
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1 First. rip and crosscut the pieces for the
sides. Then. position them and mark the
dowel locations. using a square.

2 Bore on the dowel-location marks

using a doweling Jig. The tape on the drill
“m a5 a depth Indicator.

 Assemble the sides with glue and
damps. Wax the face of each caul to pre-
ent glue from sticking to It.

188 the side to prevent it from

) . Rub some paste wax on the

e of each caul to keep it from stick-

& to the work. Any residual transfer
wax to the workpiece can be wiped
off later with lacquer thinner,
" To ensure good contact between
edges, use a countersink to slightly
chamfer the tops of each dowel hole.
Clean out any wood chips, apply glue,
insert the dowels and then join the
pieces, the assembly until the
glue is set (Photo 3).

After the glue has dried, use a
geraper to remove glue beads on the
joint lines. Use a sabre saw and pivot
guide to make the cireular cut in each

POPULAY 2755507 pUCS ® SEPTEMBER 1995




# Using a sabre saw and pivot guide,
make the base cutout In the side. An

& Before attaching the ralls to the sides,
mark dowel locations on the steps and
then bore an these marks.

B Clamp a right-angle corner block on
each step. Insert dowel centers In the rail
dowel holes to mark the rails.

5 Clamp both of the sides and the other
parts securely to the workbench and sand
them before assembly.

7 To bore the holes for the rall dowels,
attach the doweling [ig to a block of
wood and clamp this to each side.

9 Use hide glue on the rall dowels. This
glue |5 slow-setting, which allows you the
time to proceed carefully.

10 Assemble the stool sides and ralls,
then clamp them. Usé oneé clamp at each
of the five rall locations.

o

11 Cut the curved edge on a step with a
block plane. The scrap blocks at both ends
of the step prevent endgrain tearout.

side (Photo 4). To cut as cleanly as
possible, there are a few things you
need to do. First, nail a small exten-
sion block centered on the bottom of
the side to provide support for the
pivot point. Make sure the point is
precisely aligned with the blade’s
front. Also, use a set-tooth blade—not
a hollow ground blade (with no set),
because this kind of blade has a ten-
dency to drift during the cut.

Sand the faces of each side with
120-grit sandpaper followed by 220-
grit (Photo 5). Next, use the doweling
jig to bore the dowel holes for the
steps in the top ends of the sides
(Photo 6), These holes must be bored
before the rails are installed.

Lay out the hole center marks for
the rail dowels on the inside face of
each side. The doweling jig shown is
not designed for use on broad sur-
faces, but we devised a method for
using it in this application. First,
secure the jig to a %-in.-thick x 2-in.-
wide x 12-in.-long cleat. Clamp the jig
and cleat into position on the side so
that the eleat's face is flush with the
side’s edge (Photo 7). Note that a drill-
bit centerline is marked on the cleat,
and this is aligned, one at a time, with
the two centerlines marked on the side.

To mark the corresponding holes
in the end of the rails, proceed as
follows: Make a right-angle corner
guide and clamp it to a side. Insert
dowel centers in the holes bored into
the sides. Position a rail against the
corner guide, and press the rail onto
the dowel centers so that they leave
indents in the rail (Photo 8). Carry
centerlines through the indents and
down the face of each rail. Finally,
bore the holes with the doweling jig.

and assembly

Assembly is done in stages. Lay one
of the sides on its back and apply hide
glue in the rail dowel holes. Glue dow-
els into the rails and inzert the rail
dowels into the holes. Apply glue on
the rail dowels at the opposite end
(Photo 9). Place the second side on the
dowels, and stand the assembly up.
Using five clamps, apply pressure at
each rail location (Photo 10). |

Cut the steps to size and shape their
curved edges and ends hfr hand plan-
ing and sanding. Use a block plane to
cut the curved edge on the steps.
When planing the endgrain, clamp
sacrificial blocks at both ends of the
step to prevent tearout (Photo 11). In-
stall the steps with glue and dowels.

To finish, apply a coat of latex
primer followed by a satin latex enam-
el. We used Dutch Boy Rye Fern. ™
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Homeowners Clinic

BY NORMAN BECKER, PE., Contributing Editor
PM lllustrations by George Retseck

Hard-To-Open Windows

| have double-pane, double-sash windows in my house.
They have been hard to open and close since the house was
built. The builder said to apply soap to the window chan-

nels, but this does not make them slide any easier,
I suspect the windows were improperly installed. Per-
ps they are not set square in their openings or are twist-
ed sh,g'htl}r I would nppreuate any suggestions that can
help me free these stuck windows. ED GIZINSKI
STEVENSVILLE, MD

There are several causes for stuck windows in relatively
new houses. The most common is that an excess of fiber-
glass insulation has been iuckd between the window
jamb and the window jack. This also can occur if too
much foam insulation was squirted between the jamb
and jack. Another likely cause is that the windows were
racked slightly out of square when they were installed.
Similarly, they may have been racked during shipment
from the lumberyard and then not corrected when they
were installed.

Occasionally, differential foundation-settling shifts
the framing around the window. This settling is easy to
recognize because it causes cracks in the foundation wall
and in drywall around door and window openings.

Finally, when excessively wet or poor-quality framing
lumber dries, it forces the window jamb out of square.

To find the problem, you'll have to remove the window
trim to expose the jamb. If you discover that the space be-
tween the window jamb and the jack has been urmﬁuad
with insulation, dig out the excess insulation with a
long and sturdy screwdriver—a major undertaking if it
has to be done to every window.

An inward bowed window jamb can sometimes be
pulled back slightly by driving a screw through the jamb
and into the window jack.

Low Phone Volume

Why is it that our transmitting and receiving volume goes
down in proportion to the number of phones that are in
use? We have observed this in new houses in the United
States and where we live now, in Korea. What can be done
to remedy this? DOUG BARKER

STUCK
WINDOW =

window Jamb and Jack can be
overfilled with Insulation. This can bend

the jJamb, making the window hard to open.

In a typical residence, there is a fixed power input for
the telephone signal. This signal has enough strength to
activate the small speaker in the handset. However,
when one or more telephone extensions are used to join
in the conversation, resistance is added to the circuit.
The signal to the initial phone is weakened because part

KOREA
yater Heater Help

1§ your water heater been acting cranky? If it has, this
J Guide can help. It's part of U.S. Craftmaster's
hmﬂwmﬁngandbuﬁngmrhnmmm
; find a dealer by calling the company’s toll-free num-
9089-9515. You can get the brochure at a dealer near
ﬁ lzmu'nuoon'panyfnrona If there isn't a U.S. Craft-
nearby, you can order replacement parts through
the 800 number and even geat technical help.
"-Hl'c the Iiterature in hand, you're in business. One side
show and installation parts. The company says the
var “iMﬂwﬂmbmnda The other side has a thorough
bubleshooting chart for both gas and electric water heaters.
should you decide o replace the appliance, the company has
'. ion about that in its Cold Hard Facts brochure, which is
ailable at dealers or through the mail.

When making your request, specily the brochur I
you wanl. Send a business-size self-addressed en
velope with a 32-cent stamp to: American Water
Heater Group, Atin: T.5.G., P.O. Box 4056, John-

son City, TN 37602. —Roy Berendsohr -':‘bﬁ-ﬁ.“
__LHECK CHARTS A
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of the signal power is diverted to
each extension, and the sound vol-
ume is reduced proportionately.

You can have a computerized
control installed that amplifies and
balances the signal to rmmde equal
sound volume on all extensions.
This system can cost about $1000,
however. Another approach is to buy
handsets with built-in amplifiers.
Compared to a computerized con-
trol, these are inexpensive—about
$100 apiece. On the other hand, they
amplify background noise too, and
this can be annoying.

Asbestos Information

I am currently remodeling my 42-
year-old house. Much of the blown-in
insulation is processed recycled news-
paper. When [ started removing some
of the insulation, I found a material
underneath it that looks like cotton
balls, and I'm wondering if it's
asbestos, Is it possible for a home-
owner to identify asbestos based on
its appearance?
R.L. HARTMAN
REDONDO BEACH, CA

You cannot identify asbestos based
solely on appearance. To positively
identify asbestos, a bulk sample of
the material should be sent to a test-
ing laboratory—one that is approved
by the federal Environmental Pro-
tection Agency. Technicians at the
lab will analyze the material’s fibers
using a technique called foiaria:'ng
light microscopy. Generally, this test
costs $30 to $50 per sample. If you
have trouble finding a laboratory,
contact the National Institute of
Standards and Technology and re-
guest a free directory of accredited
laboratories. Write NIST/INULAP,
Building 411, Room Al62, Gaithers-
burg, MD 20899.

Most homes built or remodeled
before 1978 contain some type of
asbestos material (pipe insulation,
for example). However, just because
asbestos is present in construction
material doesn't make it a health
hazard. Asbestos is hazardous only
when fibers are released into the
air and inhaled. This happens when
the material is damaged or in a
condition known as friable—a point
at which it can be pulverized by
hand pressure.

Another source of information is
Asbestos In The Home, an excellent
free booklet available from the As-
bestos Vietims Trust Fund, 1500
Walnut St., Suite 1203, Philadel-
phia, PA 19102,
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ll acing A
gerator
l.l ht Switch

your refrigerator is more like a
mvamanawelllightadappﬁame

APPLIANCE
CARE TIP

it's time you investigate the prob-

lem. There are two obvious causes for a refrigerator light
you open the door: Either the switch is bad or the bulb is burned out. Y
step should be to check the bulb. If the bulb's filament appears to be
a new bulb doesn't light when installed in the socket, chances are
the light switch has failed. There are basically two switch types: pi

:

to not tum

g
H

{3
32

rocker—but they install in the same fashion, and it's an easy job.

Write down the refrigerator's make and model number, and locate an
ance store that has the replacement part. These switches cost about $6 to
Begin the repair by unplugging the mﬁigaratnrandha&rﬂngaplmr

584

tween the switch and the
refrigerator breaker trim.
Prevent marring the trim
by wrapping the putty
knife with masking tape.
Gently pry on one
side then the other until
the locking tabs on the
switch release. Don't be
concerned if the switch
doesn't want to budge.
Some release easily, | &
while others require a [
good deal of coaxing.
Once the switch is free,

pull it out enough to

disconnect the wires.
Connect the wires to the
new switch. Press the
new switch down until its
locking tabs snap into | -~
position. Then, plug in ¥
the refrigerator and test
the switch. With the re-
i door , the
light should come on
when the appliance is
plugged back in. Press
the switch, and the light
should go off.,
—Steve Toth

TERMIMNAL

More On Circulating
Hot Water
The item titled “Instant Hot Water”
{see Homeowners Clinic, page 91,
Sept. '94) generated considerable in-
terest. Quite a few people wrote to
tell us how they installed a circulat-
ing hot-water system. Most of the re-
spondents installed the system with-
out a circulating pump. Whether or
not a system without a pump is effec-
tive depends on the rise that the hot
water travels. If the rise is small,
these readers advise that the system
be installed without a pump because
it can be added later if needed.

One reader recommended the fol-
lowing refinements: an aquastat to
control return water temperature, a

timer switch to turn off the pump
during periods when no hot water is
used and an ON/OFF switch to shut
down the pump during vacations.
Another reader commented that
after he installed a pump he found
it caused a low-frequency hum that
could be heard throughout the
house. His solution was to mount
the pump on a support beam. He
connected flexible hoses between the
pump and the copper pi,
Thanks for writing, folks.

DO YOU HAVE A HOME-MAINTENANCE
OR REFPAIR PROBLEM?

st ask Norman cbout i, Send your question o
Homeowners Clinie, Mechanics, 224 W.
57th St., New York, 10019. While letters

cannol be gnswered

of
erad interest wall be dmum i

oofuman.
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NEW PRODUCTS

Labor Savers

New appliances do more work in less time.
BY ROY BERENDSOHN, Associate Home Improvement Editor

Guess Not

KitehenAid says it has tak-
en the guesswork out of
convection eooking by de-
signing a range that con-
verts recipe times from ra-
iiant to convection cooking.
You don't have to estimate
bv how much cooking time
will be reduced. On the
range's keypad, punch in
the amount of time and

temperature that the re-
cipe calls for and the con-
vection function you want:
bake, broil or roast, The
digital readout tells you
how long the meal will take
to eook. Then just enter the
time yvou want the cooking
to start. The ranges also al-
low you to bypass the con-
veetion mode and cook conventionally. The gas and electric models cost about
the same: from $1500 to $1580. The electrie ranges are available with coil ele-
ments or with smooth-top radiant and halogen elements, or a combination of ra-
diant and halogen elements. For more information, write the company at 2303
Pipestone Rd., Benton Harbor, M1 49022, or call (800) 422-1230.

Two For One

This combination clothes washer/dry-
er takes up about the same space as a
dishwasher. The EZ1000 accepts a 10-
pound load of elothes and uses a per-
forated stainless-steel drum to wash
in & rocking motion, It spins water out
of the load at 800 rpm, and begins
drying automatically. The manufac-
turer says the machine is essentially
vibration-free because the drum is
mounted on springs and shock ab-
sorbers. It provides five wash cycles
and five temperatures for the wash/
rinse water. A fitting is included that
allows the appliance to be hooked to a
kitchen or utility-sink faucet. It costs
$895 at department and appliance
stores, and can be shipped directly for
about $50. Contact Equator Corp.,
Arena Tower 11, Suite 855, T324 South-
west Fwy., Houston, TX 77074.
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Open Up

If you find yourself struggling with
twist-off lids, this under-the-counter
appliance is worth a try. Insert a con-
tainer into the cone and its rubberlike
ribs grip the top firmly. A pressure-
activated switch starts turning the
cone and a geared transmission is
supposed to multiply the motor's
turning foree by 16560. Once the lid is
loose, remove it by hand. The manu-
facturer says the device accepts any
top from % in. to 4% in. in diameter. It
comes in two forms: a 120-volt model
(about $40) with a 3'%-ft.-long cord
and a battery-powered model that
uses four alkaline D cells (about $30),
It's sold in specialty stores and cata-
log showrooms. Contact Appliance
Science Corp., P.O. Box 566, South-
port, CT 06490, or call (800) 338-7T304.

Makes Sense
This appliance filters the air while
monitoring it for carbon monoxide
(CO). By bringing air to the sensor, it
avoids testing only surrounding air or
that which wafts by. If it senses dan-
gerous CO levels, it triggers an Bb-
dbA alarm. The appliance pulls air
through a prefilter, a

pleated fiberglass fil- =

ter and an activated X
charcoal filter to re-

move odors. An elec-
tronic ionizer takes

out remaining parti. S
cles. The air cleaner %
does not remove CO, x

however. Two zizes

are available—a $150 |

maodel for rooms up

to 111 sq. ft. and a $190 model

for larger areas, Both versions change
the air six times an hour. It's sold at
hardware stores, home centers and
department stores. For more infor-
mation, write Customer Service,
Holmes Products Corp., 243 Fortune
Blvd., Milford, MA 01757,

e



Quiet In The House
General Electrie says its Profile Maxus clothes washer is 50%
quieter than any washer it has ever made, a helpful feature
1f the laundry is near a bedroom or family room. It has 3.2 ecu.
ft. of -:aﬁ;acztv and employs noise-reducing devices that in-
clude a fluid-filled balancing ring below the washbasket. This
ring counters the tendency of small loads to spin out of bal-
ance, which creates the thumping noise so familiar to home-
owners. Top-of-the-line washers range from $550 to $580, and
they're complemented by large T-cu.-ft. dryers with extra
sound-absorbing insulation. The dryers cost from $479 to
£509. Both are sold at appliance dealers.

For a quieter kitchen, consider the Profile dishwasher. It
has plastic sound-deadening insulation in the door, an insu-
lated cabinet and a motor that runs so cool it eliminates the
need for under-cabinet air vents, And its door vents shut
automatically during wash cycles to reduce noise.
ki Also, it employs an op-

tical sensing device GE
calls CleanSensor, which
examines wash water
elarity and automatically
determines how much
more washing the dishes
need. The dishwasher
costs $500 to $600 at ap-
pliance dealers. For more
information, call (800)
626-2000, or write GE Ap-
pliances, Appliance Park,
Louisville, KY 40225,

$£12.900" » PATENT PENDING * PROVEN CONCEPT JOlN A BlLLlUN DQLLRR lNDUSTF\'Y

»
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We have the most odvanced surlace estoration syslem avallable. Everything froe
counteriops fo tile, porceloin to fiberglass and metal fumishings can be m
and beautified in both commescial ond residential locations, As a Surloce Doc
franchise owner, you hove o unique service o offer your cuslomens ihal con soee
ihousanis of dollars while producing e new resully.
Whether you see yoursell as on ownel/ operolor of managing a large mulll-fnus
opatation, foke o lock of Surfoce Docler”™,
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Water Tight

Frigidaire says its horizontal-axis
clothes washer uses just 19 gallons of
water per load compared to 44 gallons
for a typical vertical-axis washer. Its
stainless-steel drum rocks clothes
back and forth through the water
without an
agitator, The
company says
that this is
more gentle
than agitator
washing, and
that it makes
the washer
easier to load
while provid-
ing room for
bulky items.
To help in
tight spots,
the eompany
makes a 2-
way tumble-action dryer that can be
stacked on top of the washer, or can
be placed next to it to form a continu-
ous worksurface. The washer costs
about $750 at Frigidaire dealers. Con-
tact the ecompany at 6000 Perimeter
Dr., Dublin, OH 43017.

Blast From The Past
Consider this eountertop appliance: It
is compact yet offers convection cook-
ing. It's UL-listed and roasts, bakes,
broils and dehydrates. And it costs
only $175 to $195. The appliance con-
sists of a removable cook well that sits
in an appliance body through which
runs a heating coil. The design was in-
troduced as an electric casserole in
the 1930s. Through the years, it was
refined and now features a lid-mount-
ed removable fan for convection cook-
ing with a temperature that's ad-
justable from 150° F to 450° F. It's
built of porcelainized steel, and the
eook well is nonstick. It's sold at hard-
ware and discount stores, and on the
QVC channel. Write MetalWare Corp.,
P.0. Box 237, Two Rivers, WI 54241,

Summer In Winter

The Silent Sunburst reaches its oper-
ating temperature three to five times
faster than other electrical-resistance
heaters, says its manufac-

turer. And it's supposed
to warm you without cre- §
ating a draft, like fan-
forced heaters do. It uses
halogen tubes with tung-
sten wires in them, and |
its heat is distributed by
a parabolic reflector. The §
bright light from the |
tubes is focused below |
eye level by aluminum §g&
honeycomb-like panels.
The result is an electrie
heater that produces
the same amount of
heat at its 600-watt
gsetting that others -
need 1500 watts to pro- -
duce. The heater can focus its

heat or distribute it by pivoting on its
base three times a minute. The UL-
listed product costs $100 to $130 at
department stores, through catalogs
and at home centers. Contact Circu-
lair Inc., 7400 Waukegan Rd., Miles,
IL 60714, or call (800) 647-7749.

THIS OPENER REQUIRES
VERY LITTLE MAINTENANCE.

POPULAR MU=CHANICS ® SEFTEMBER 1595

Introducing the Stanley Workhorse™
Screw Drive Garage Door Opener.

It requires no maintenance for a minimum of ten years.” Yet
it's so durable and dependable that you can count on it all
that time for smooth, quiet operation even in the most
extreme temperatures. On top of that, we designed the
Workhorse with six built-in safety features to provide you
with greater peace of mind. (Which is something the opener
on the left doesn't even come close to offering).

For more information, call
anytime. 1-800-Y-STANLEY

helps you do Lhings right.

* il cional |ubsiscation may be rogaisnd hased of an evesage of 15 open end close cvcles per day
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Keep It Simple

Water-wick humidifiers are simple
and effective, and the 7376 has sev-
eral desirable features. It runs 28
hours on one filling, and has a 3-
speed humidity control with a quiet
setting and a light for night use. It
costs about $50 at hardware stores
and home centers. Write Bemis
Manufacturing Co., 300 Mill St., P.O.
Box 901, Sheboygan Falls, W1
53085, or call (B00) 5568-T651.

Getting To Know You

Maytag says its IntelliSense dish- eSS

washer not only monitors all aspects
of the wash cycle, it also logs your
dishwashing habits between loads.
This includes how many times the
door is opened and the length of
time the dishes remain in the wash-
er before they are cleaned. The re-
sult: Press the start button and the
dishwasher will determine the best
way to do the dishes. There are

Distributors Wanted

Start Your Own Business with the Leader in Steel Homes

More people are building steel framed homes—over 300% more
every year. Why? It's simple. To bulld a better home, you need
a better bullding material and as commercial builders know, the
best building material is steel. Tri-Steel homes are:

+ Stronger. Build a stronger frame with ~ Boe Trmed Homes
less pieces. High-strength bolts and w000 |
screws will not shift or work-out like nails. an

+ Safer. Unmaiched protection from fire, o T
earthquakes, high winds, heavy snows, — ;
termites and other vermin, —

* Fasteor. Pre-engincered sysiem with all s :
components already cut, drilled, marked - -
and ready to simply bolt-together. 800 2

+ Energy Efficlent. Big cnergy savings e | B
with 9-inch R-30 insulation. ]

* Healthler. No fumes from chemically-treated lumber termicides.

* Consistent. Predictable quality, Uniform components, Walls are straight,
floors are flat, doors do not stick, second floors feel solid. Will not shrink, rot,
swell, creep, creak, split, bow, shift, or deteriorate like wood. Stable pricing.

+ Flexible. Frame is self-supporting, so floor

1995 SEMINARS plans are easy to change and personalize.

$50/ person. Callfor resenvatons. | o American-made Recycled Steel.
::' ;’: m.luﬁ;m co Steel can be recycled again and again without
Eml.l.? Boise. ID ' any loss of properties.

gm B Join the 19-Year International Leader

* Refundable Investment. * Training & Support.
* Construction Assistance, * No Franchise Fees,

To order FREE info or $9.95 video:
Call 1-800-TRI-STEEL

BOD-874-TB33 B17-497-TOT0 Fax (BNTJA97-T497
5400 5. STEMMORS FRAWY., DENTON, TX 76201

Sepl 26 Seattle, WA

Sept 27 Portland, OR

Sept 28 Kennewick, WA

Oct 10 Fresno, CA

Oct. 11 Los Angeles, CA

Oct. 12 Las Vegas, NV
Oct. 18 Denton, TX

U R Sam

override but-
tons for a quick
or heavy wash

R

and a high-temperature wash. There's
also a semiautomatic mode that re-
duces water velocity for delicate
kitchen ware. It costs about $850 at
Maytag dealers. Contact Maytag, 1 De-
pendability Square, Newton, LA 50208.

Carwash Blues

If your dishwasher sounds like a
carwash, then maybe you should
consider Whirlpool's Qulet Partner
and Ql.uet Wash ——

Plus series. The
appliances are
equipped with a
tuned dynamic
vibration ab-
sorber (right), p
a device that |
cancels out the
noise-inducing
vibrations cre-
ated by the mo-
tor. The appli- ==

ance also ti]eadena sound by adding
more insulation and using flexible
seals. Other features include 3-level
washing and adjustable top racks. It
costs about $500 at Whirlpool dealers.
For more information, write Whirl-
poal, Attn: CAC, Benton Harbor, M1
49022, or call (800) 253-1301.
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Cool Heat

This gas heater is so compact, you
might say it's cool. Designed to look
like a conventional baseboard radia-
tor, it's 5 in. wide x 9 in. tall = 48 in.
long. It installs right on the floor and
against the wall. It uses a small fan to
vent exhaust gas out and to draw com-
bustion air in, via a 2'%-in.-dia. hole
through an outside wall. Sold through
plumbing and heating contractors, the
heater is available in a natural gas or
a propane model. Both cost about
$500 (installation is extra). To find a
distributor, contact Hunter, P.0. Box
400, Orillia, Ontario, Canada L3V 6K1.

To Bottom

The Dacor-RSD 30 range gives you a
gas-burner top and an electric convee-
tion oven below. Two of the top burn-
ers are 9500 BTU, while the other two
are 12,500 BTU. The burners are cov-
ered with continuous grates, so you
can slide cookware over the entire top
without lifting it. When used with the
speed of the convection oven below,
the range is designed to provide com-
mercial-like eapacity on a 30-in. home
appliance that costs in the neighbor-
hood of $2200 to 32400. Another nice
feature: You can deselect the convee-
tion fan and do standard baking or
broiling. The range is sold at appli-
ance and kitchen dealers. Contact
Dacor, 950 8. Raymond Ave., Pasa-
dena, CA 91109.
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A Long Way

Window fans have come a long way from the
simple boxlike devices that most of us are fa-
miliar with. This fan exhausts stale indoor air,
brings in fresh outdoor air and even shuts itself
off with a thermostat that you set to a comfort-
able temperature. It uses sliding side panels
like an air conditioner to form a tight joint be-
low the window, and this keeps out bugs and :

reduces heat gain. It has a 3-speed motor and a 10-year warranty. It costs from
$60 to $70 at hardware stores and home centers. For information, eontact Dura-
craft Corp., 355 Main St., Whitinsville, MA 01588, or eall (800} 554-4558. ™
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s hard to imagine, isn't e s P But we know you'll love
it? The amazing difference a 5 to b s this new bedding technology.
times more restfuf sleep will make in Developed for the space program,
your waking hours. then used in hospitals. Doctors find
This is why you'll want to sleep it provides pressure relief to ease every-
on our breakthrough Tempur-Pedic® thing from back pain to bed sores. It's the
Swedish Mattress risk-free for two full way everyone will choose to sleep in the
months. (Tests show that sleepers toss and 21st Century. 50, phone us for
turn 75 percent less.) If you decide your your FREE video. Then R

new, more productive life isn't worth every make this life-changing
penny, we'll give you a total no-questions- decision with your eyes
asked refund. closed.

Call Today for your FREE Video. ~  Feet it 7o Betieve 1t

1-800-886-6466
Gmpemc

SSURE RELIEVING
SWEDISH MATTRESS AND PILLOW

Monday-Saturday, 8:00am - $:00pm or contact
Tempar-Pedic, Inc., B48, Nandino Boubevard, Suite G, Lexinglon, Kentucky 40511




TICKETS!

New PHAZER laser/
radar | |ammer is
umazm? &eﬁechve

— and 100% legal!

“Conclusion of laboratory tesits is that PHAZER will
indeed jam police traffic radars at long range, allowing
speeding drivers with radar deteciors fime fo slow down
before their speed can be defected.”

— J.5.B./ University of Northern Florida

Put the PHAZER on your side, and you'll never have to worry about
getting blitzed by a speed trap again. Better
than any mere radar detector, PHAZER

_« actually works to jam police “car-clocking”
------ === cflons, so you can cruise down the road

- without grief — everywhere you go!

Perfectly legal!

Forget about any radar blocker you've ever
had or heard about. PHAZER is the best!
That's because this advanced “car clocking
devise” emits no radio frequencies, thereby
exempting it from FCC code regulations
regarding products which may transmit or

- leak radio waves. The PHAZER is not a

T transmitter. [t's a laser — and there are no
S — FCC laws limiting light transmission —
p————— © 5o you can use the PHAZER with

complete confidence.

inst X, K, and Ka radar bands!

The PHAZE?I?:; passive radar jammer. It has an FM chirp, a mixer,

and antenna for all three radar bands. When it receives a signal, it
mixes it with an FM chirp than reflects it back to the radar. The added
chirp then “confuses” the computer inside the radar gun. The
PHAZER has a 2-3 mile range. If your vehicle is within 100 feet of
the police radar, its speed can be read. This is known as “punch-
through.” With the PHAZER, there is no laser “punch-through.” It

CALL NOW =~

B —

YOUR ORDER IS ON THE WAY - SAME DAY!

NO MORE SPEEDING

makes your vehicle
electronically invisible — up to

the maximum range of any radar gun.
And police can’t ticket what they can't see!

Mounts — and removes

— in seconds!
The compact (1.5" x 4.5" x 4.0") unit mounts easily to the
windshield via a Velero® pad and can be powered by the cigaretis
lighter adapter or hard-wired to your fuse panel. Operation is
completely automatic — if a blue light comes on when the PHAZ
is plugged in, it’s ready to use. Built-in
diagnostics, a test circuit with speaker and a
built-in 2-amp fuse all help ensure years of
reliable, trouble-free — and ticket-free — use.

Satisfaction guaranteed!
Our special introductory price of $249.95 is
just half of the PHAZER'S regular cost — and

it’s backed by a no-nisk, 100% Satisfaction
Guarantee. Try PHAZER for up to 30 days,
and were sure you'll agree that it's worth ten
times its weight in speeding tickets — but, if
you don't, just return it for a full and prompt
refund of the purchase price.

#5P1L943 - Phazer Laser/Radar
Jammer - $249.95

: = 24-Hour Credit Card Ordering e

- -800-669-098

! ical : !'r Order By FAX hms-saa-mz 30 day -

| America’s Most Innovative Products Y unconditional

e . Send check or money order to: 1935 Swarthmore Ave., bexch
Fed We sh FedEx® Plea ndd Dept. 5322 Lakewood, NJ 08701-4541

R séfvslﬂby’;ur total order. =4 guarantee!



CAR CLINIC

BY MIKE ALLEN,
Associate Automotive Editor

Clutching At Straws
I had to replace the clutch on my car
after only about 40,000 miles because
it was alilpping badly. There was still
plenty of friction material left, and
no evidence of oil or glazed spots, I
replaced the pressure plate as well,
but didn't have the flywheel refaced.
Why was it slipping?
JOHN PERDUCO
DES MOINES, [A

The clutch disc is gripped tightly be-
fween the flywheel and the spring-
loaded pressure plate. When the
three wear sufficiently, the springs
aren’t strong enough and the clutch
slips. But even if the wear is minor,
the clutch disc can be ftoo thin—the
paper facing of the disc is riveted fo
a series of wavy springs. If these
springs collapse from fatigue or
heat, the disc will be too thin to grip.
This waviness is called “marcel.”
Check your old dise: You'll probably
see the marcel squashed flat. Re-
place the dise, and, if it's worn, the
pressure plate, and machine the fly-
wheel. Replace the pilot bushing and
the throwout bearing, regardless.

Remote Control
How difficult would it be to replace
the fitting for the oil filter on my 1977
Buick LeSabre with the 301 engine?
| have a very difficult time buying
correct replacement filters.
R. MILETO
PISCATAWAY, NJ

It’s not really a viable option to sim-
ply use a different filter on the side
of the block—I'd order a half-dozen
or so of the correct filter at a time.
But let me make another sugges-
tion, Install a remote oil-filter
adapter that allows you to put an
oil-filter mounting block up on the
firewall or fender well. This can be
done for $§50 or so, and shouldn't
take more than a couple of hours.
Mount the block so the filter is
threads up, for several reasons. One,
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it's a lot neater when it's time to
change the filter if all of the oil
doesn’t head immediately south as
you unscrew it. Two, the filter will
remain full of oil, reducing the time
it takes to get the oil flowing at start-
up. You can also use this opportuni-
ty to use a larger-capacity filter. Be
sure to route the hoses far away from
the exhaust manifold.

Mixing Gear Oil
I have a 1989 VW Jetta with 98,000
miles. I think there's ATF leaking

into the final drive because when 1
opened the final-drive filler plug,
about a quart drained out of the open-
ing. The transmission was low to
match. Is this what's happening, and
how big of a deal is it to have ATF
mixed with the gear lube in the differ-
ential case? How long before ultimate
failure occurs? STEVE WHEELER
MINEOLA, NY

The VW front-drive auto trans does
have separate sumps for SOW-50
gear lube and ATF. And you've gol a



bad seal on the tranny output shaft
between them. The good news is
that ATF is not too far off the mark
on providing marginally acceptable
lubrication for the bevel-gear type
of final drive used in front-drive
cars. (Rear-drive cars use a hypoid-
type gear that has a lot of sliding
friction, and hypoid lube is the only
correct lubricant.) The bad news is
that it's still not perfect. The worse
news is that gear lube will start
contaminating the ATF as that seal
deteriorates. That's not good either,
but it won't fail catastrophically—
the same as if you had, say, water
in your engine oil.

How long will it last? How long is
a piece of rope? I'd get it fixed. This
means pulling the tranny out and
disassembling it enough to get the
seal replaced, and that's a job for a
very sophisticated backyard me-
chanic or a transmission shop pro.

Squeak Up!

I have a 1992 Chevrolet S-10 pickup
with squeaky springs. Two different
dealers have gone so far as to remove
the springs and replace the spacers.
I've also lubricated the springs and
the pins, but the noise always comes

ping The Glass
@ Imagine explaining to your mother, or worse
yet, the OSHA inspector, why you have a shot
glass in your loolbox.

Wrong. It's not what you think. The oily scum
siuck to the bottom of the glass isn’t some exolic
ligueur, used to toast the comple-
tion of some exolic car's resuscita-
tion. It's much simpler. g

Strut cartridges generate a fair |
amount of heat as the car bounces
along at speed on bumpy roads. §
The energy of the damping they |
provide is translated directly into
heat, internally. I've seen pro rally
cars run with struts so hot that
steam poured out of the wheel
wells as | changed the tires—al
subteen temperatures in Michi-

gan's Upper Peninsula.

| In order to provide a path for that
heal 1o be conducted to the outside
world, it's necessary to add an
ounce or two—just a shol glass’
worth—of ordinary motor oil to the
strut when the cartridge is being re-
placed. Oh yeah, be sure to pour
the old, smelly oil out first.

Bottoms up.

ANYONE CAN PROMISE
NEVER TO LEAVE YOU FLAT,
WE GUARANTEE IT.

A flat tire can happen to you or someone you love

f anytime
ncdle of

Al himes ke Ih-\--z-,

the night, On a dar

anly instant tire repair with a Roadsi

On the way to an appointment
k, lonely road
vou need Puncture
ae Guarantee

he only instant tire repair that won't

In the

Seal’ The cars. When it comes

aAfe and secure, yvou have

ones
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Puncture Seal inflates a flat in seconds. So you're
back on the road inseconds. It's safe and easy to use.

Keep a can of Puncture Seal in the trunk of all your
to keeping you and your loved
* pur quarantee on it.

DON'T LET SOMEONE YOU LOVE DRIVE WITHOUT IT.




back in a week or two. I'd appreciate
any suggestions you may have.

LARRY HALL

NO ADDRESS GIVEN

5-10 trucks of that vintage seem fo
represent a lot of the mail we see
here in the squeak-and-rattle cat-
egory, so don't feel all alone. I'd try
a spring shop. They'll be able to fit
Teflon spacers between the leaves.
That chassis is inherently noisy, so
don't expect it to sound like a Lexus.

Running On Empty
I have a 1974 Ford F-150 Ye-ton pick-
up with only about 40,000 miles. It
runs great, and it's in mint condition.
Of course when 1 bought it, 1 used
leaded gas, which is now unobtain-
able. Should I use a lead additive, and

what octane gas should I use?
WES NICKLAS
CLEARFIELD, PA

Eventually, all the old, leaded-gas
vehicles will be gone or uprated to run
on leadfree fuel—and I'll stop get-
ting these letters. In the meantime. ..

Your truck will run a long time—
nearly as long as if it were running
on leaded—on a steady diet of no-

lead, if it's driven in light-duty ser-
vice. That means no racing, towing,
snowplowing or midnight high-
speed runs up the mountain,

The problem is a lack of lubri-
cation for the valve seats. Lead in
the gas kept the hot valve head from
microwelding itself to the valve
seal under extreme conditions. Mod-
ern vehicles have hardened seals
and higher-quality valves, so it’s no
longer a problem.

The bottom line is if you're just
driving around showing off your
truck, no problem. But towing that
40-ft. trailer through Death Valley
is going to make your valves recede
rapidly. Big problem. Eventually,
you'll burn a valve and lose com-
pression. Al that time, you can pull
the heads for a valve job, Have the
machinist install hardened valve
seats and unleaded-gas-rated valves
af that ttme. For now, use the lowest-
octane gas that doesn’t give you
engine ping. ™

DO YOU HAVE A CAR PROBLEMT
fust ask Mike about it. Mail your question to Car
Clinie, Mechanics, 224 W, 57th 5t New
York, NY 10018 Whiie Eeﬂ!ru':-rfnm ar phone calls
cannot be answered individually, ermis of gen-
el trderest will be discussed in codurmn.

SERVICE TIP3

® If your Infiniti J30's a/c some-
times blows hot air when on AUTO,
a dealer can install revised pars to
keep things cool.

® |f your mechanic wanis to replace
the engine computer in your 1891-
93 Buick Park Avenue, LeSabre or
Regal because the a/c won't en-
gage, mention Code 66. The com-
puter sets this code and keeps the
alc off if you're low on R-12.

@ There's a revised brake booster
check valve for 1980-91 Olds Sil-
houette minivans built before VIN
MT305086 and 19B8-92 Cutlass
Supremes that give off a rattle or
buzz from the instrument panel un-
der braking.

® Does your 1993-24 Chrysler
minivan moan at 1400 to 2000 rpm
with the a/c on? Look into getting a
new compressor clutch plate (PN
4773165) to reduce the noise.

® Ford has released a new power-
steering gear inpul-shaft seal kit
(PN E2TZ-3L526-A) that can with-
stand higher temperatures and
eliminate leaks from just about all
1882-92 light trucks.
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NEW PRODUCTS

IMPROVE
YOUR CAR

Diagnostic Scan Tool

You need help diagnosing problems
with today's cars, help in the form
of a scan tool., Unfortunately, most of
these devices are pretty
darn costly. Now
you can beat
the high price
that’s normal-
ly associated
| with sophisti-
cated diagnos-
tic equipment.
The handheld
AutoXray XP240
plugs into Ford,
M and Chrysler
computers and dis-
plays all operational
engine data and
trouble codes in plain
English. A capture
mode helps solve
hard-to-find driveabil-
ity problems. Retailing
for less than $300, the
device is sold at tool and auto parts
outlets. Contact AutoXray Ine., 2615
Pacific Coast Hwy., Suite 300, Her-
mosa Beach, CA 90254; (310) 379-00949.

Socket Tray

Ever have a tool do its job so well
that it defeated its own purpose?
For example, some socket holders
grip so tightly you can’t remove the
sockets with greasy fin-
gors, Of course,
others hold

too loosely,
s allowing the sock-

ets to fall out when
shaken. Socket Pockets'

maker says this product grips just
right. The holders use a high-density
neoprene foam that's covered with a
high-impact polypropylene plastic. A
magnetic nitrile rubber base attaches
to any metal surface. Socket Pockets
sells for $16.95 per tray, and is avail-
able from Sidewinder Products Corp.,
850 Municipal Dr., Birmingham, AL
25216 (R00) 9949-3405,

102

Vehicle Safe

Looking forward to that next hunting or fishing trip? Have you thought about
the security of your guns or rods in your parked vehicle? Northland’s vehicle
safe helps keep your sporting equipment, tools and valuables away from sticky
fingers. The safe bolts to the vehicle body behind the seat of pickup trucks,
and inside sport/utilities and car trunks. Security features include a 12-ga.
reinforced steel door, pushbutton combination lock, fully welded joints and
pry-resistant construction. The safe costs $395, and is available from PSI
Northland, 1720 Madison St. N.E., Minneapolis, MN 55413; (800) 245-3172.

CD Player Mounts
You didn't get the factory-installed
CD sound system because you have a
portable player that can =it on the
seat next to you. Trouble is, it slides
all over the place and skips whenever
you hit a bump. A solution is the CD
Player Mount. It's available in several
versions, including a standard mount,
a model with a 15-in. extension that
attaches to the side of a console and
one with a universal cassette adapter.
All versions can firmly position your
player at any angle and dampen road
vibrations. These mounts range in
price from $24.95 to $74.95, and are
available from Scosche Industries,
5160 Gabbert Rd., Moorpark, CA Traller Lock
93021; (800) 621-3695, You've just spent a great day on
R the water, and you're all set to load
your boat onto the trailer. Uh oh, The
trailer isn't where you left it. You can
deter trailer theft with a special lock
such as this one from Trailock. The
device locks the trailer wheel, prevent-
ing it from turning. Trailock fits any
camper or trailer wheel with four or
five lug nuts. It uses a steel backing
plate, a cover plate and a 6%-pound
solid-steel security bar that locks the
gystem in place. Trailock also secures
the lug nuts. It sells for $129.50, and i=
available from Trailock Ine., 12461
S.W. Brd Terrace, Miami, FL 33175
(R00)Y 8T2-4562, P
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THE REVOLUTIONARY TROY-BILT® CHIPPER/VAC!

/4

Chipping
Chute feeds
branches into
blade spinning
at 5600 rpm

F AR ¥y - . Vacuum Collector draws in
Auto-fill Bag T R =533 p L . leaves effortlessly as you walk!
neatly contains : o\ B ' g =
the pulverized

leaves; holds 34

bushels.
TROY-BILT®
| 1' Shredding Blades . _': : . E I
instantly REDUCE debris | -

W ANERRTY  \with 360 bites per second

~ BREAKTHROUGH TECHNOI.OGY
MAKES YARD CLEAN-UP FAST & EASY'

ntroducing the Ama:ing

"ROY-BILT® Ch 7 -Year , _
The TROY-BILT* hrpperﬁ.fac The New TROY-BILT* Chipper/ Vac is

evolutionizes yard care by eliminating built to last, covered by an exclusive 7-

Year Warranty against defects in
workmanship and materials. (Engines
warranted separately for 3 years.) For
a free copy of the warranty, please
write to the address below.

aking, hauling and bundling yard
lebris! You simply walk behind the
‘hipper/Vac as it picks up, shreds and
iags leaves, sticks and yard debris!
"lus, the chipper reduces branches up
0 34" thick into tiny chips - no more
ime consuming breakmg or bundling!

FREE CATALOG! CALL TOLL-FREE:

1-800-438-6767

Dept. 4864C

-
REDUCE leaves and other yard debnis for

easy disposal...or use as free mulch! j TROY-BILT Mfg. Co. Dept. A4864C |
103nd 5t. and Sth Ave
Leaves DISAPPEAR! ! Troy. NY. 12180
Fall IEEvES_that once filled 10 yard | ' YES! Please rush me facts on the all new
bags now fill just 1...because the | TROY-BILT" Chipper/Vac line _ including

Chipmnﬁ‘fac M them | your Catalog, TROY 'H-.!! I EASY PAY PLAN
10-to-1. Leaves, brush, branches and ! """ your current Difes >18
much more...are reduced quickly,
easily, for recycling as landscaping
mulch or simple disposal.

Mame
|
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——— e e e e S

|
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I :
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|

OTROV-BILT - . ____
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SATURDAY MECHANIC
SERVICING YOUR A/C

BY PAUL WEISSLER

® [t's hot, so hot your car's interior
shimmers. Getting into the car is
clearly out of the question, at least un-
til the air conditioning hauls out a few
million BTUs. You lean in and twist
the key, being careful not to raise blis-
ters by touching the steering wheel.
The engine fires and idles smoothly,
then you punch the MAX COLD button
on the dash—nothing happens.

Great, you think, at least in the old
days, ordinary folks used to be able to
purchase R-12 refrigerant to punch
up a tepid air conditioner. Not any-
more. And it won't be too long before
R-12 is off the market mmpietely—

———

Use a 12-volt test |
light to probe the a/c
compressor’s clutch wiring.

If the clutch Isn’t pulling

| In, there's no cooling.

N
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a victim of federal regulations that
restrict the manufacture of ozone-
depleting chlorofluorocarbons.
Fortunately, it's still possible for
the average Saturday mechanie to
fix most of what ails his air condi-
tioner without having to open up
the system. To keep you in the ser-
vice picture, let's consider just a few
of the common causes of poor—or
zero——cooling that you can diagnose
and ecure. Start by aequiring the a/e
service manual and electrical
schematic for your vehicle. You'll also
need a 12-volt test light. A volt-
ohmmeter comes in handy as well.

A

)

No Cooling

If the compressor doesn’'t engage,
there will be zero cooling. An electro-
magnetic clutch should lock the drive
hub/plate on the compressor, with the
belt-driven pulley to spin the com-
pressor shaft.

The eclutch cireuit is fused, so check
the fuse. The fuse is good? With the
engine and the a/e on, check to see if
juice is getting to the clutch by prob-
ing its wiring connector with a 12-volt
test light. If the light doesn’t go on,
there's a break in the circuit. If it does
go on, attach a jumper wire to the
gmund gide of the eluteh eireuit. If

.

it
i
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And in this caze
the first step is to
check for a com-
puter trouble code.
The engine com-
puter? You bet. On
most  American
cars and some im-
ports, turning on
the air condition-
ing at the dash-
board is just a re-
quest to the engine
computer to pro-
vide the electrical
ground to com-

Gap between hub and pulley should close when a/c Is turned on.

the clutch still won't engage, it's bad.

It takes special tools to change a
compressor cluteh. Unless you can
rent them, leave this job to a pro.

If the clutch engages when you
jump it, there's a problem with the
ground eircuit, which may be wired
through to the engine computer. Both
vireuit problems require straight
electrical diagnosis and a good wiring
diagram.

However, the refrigeration system
may also be involved. There's a low-
pressure switch in the current-feed
vircuit that is designed to keep the
compressor from engaging when
pressure is low.

See if there’s enough R-12 pressure
to elose that switch. When the system
i running, one hall operates at low
pressure and the other at high. How-
ever, after the system has been shut
off for a few minutes, pressures equal-
ize, 80 you can check pressure at both
of the Schrader valve ports (one low-
pressure, one high-pressure). They
should be the same—roughly equal to
the ambient temperature,

If pressure is less than 35 psi, the
refrigeration system is low on R-12,
and that could account for the failure
of the compressor to engage. Have a
professional trace the leak and then
recharge the system with R-12. Inei-
dentally, if the Schrader valve caps
are missing, they could be the cause
of your loss, as they provide the real
seal, not the valve itself.

Important: Use only R-12 in an R-
12 system! Right now, there's enough
R-12 around at moderate prices, so it
pays to keep the system on R-12.
However, if you ever have a compres-
sor failure, the replacement will likely
be compatible with R-134a, which

would make changing over to the new

refrigerant simpler.
The a/e pressure is normal? Appar-
ently, the problem ig purely electrical.
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plete the compres-
sor clutch circuit.
If the engine computer sees a reason
not to, the a/c won't come on. Possible
reasons, in addition to low refriger-
ant, inelude warning signals from cer-
tain engine sensors. The coolant-
temperature sensor may be signaling
a very high coolant temperature, and
allowing the a/¢ to come on could
cause overheating, Or a power-steer-
ing switech may be signaling high
pressure (as in a parking maneuver),
and allowing the a/e to eome on could

jumper wire across its connector. If
the compressor now comes on, the
switch apparently isn't elosing. Con-
firm this with an ohmmeter across the
switch terminals. On GM and Ford
vehicles, the switch usually is on a
large eylindrical can called the accu-
mulator. On Chrysler produets, it's in
a block at the firewall.

Bad switch? On late-models, the
switch is mounted on a Schrader
valve, As you unthread the switch, the
valve closes s0 you won't lose any R-
12. Grease the new O-ring with sili-
cone lubricant, gently position it on
the port and then thread the new
switch into place. If the switch has a
plastic body, a firm hand-tightening
15 enongh. With metal, a gentle nudge
with a wrench does it, because the
O-ring makes the seal.

Note: Your cireuit diagram may
show other pressure switches. The va-
riety is almost endless, depending on
the type of vehicle, so without a dia-
gram, you're in Guess City. Among
the most common variety are a high-
pressure cutout and a dedicated low-
pressure cutout (often in addition to
the eyeling cluteh switch). If the basic

add to the engine
load from the belt-
driven accessories
and stall the en-
gine. Of eourse,
some of these sig-
nals may be wrong,
and you'll need
to investigate the
solution to these
engine probhlems
to get the a/e on-
line again.

No computer
trouble codes?
Check for a bad a/e
clutch relay. Also,
note that some of
the computer sen-
SOrs are not cov-
ered by trouble

codes—the power-
steering switch is a
common example.
If your car has one, bypass it for test-
ing. If the compressor now comes on,
replace the switch.

No clues in the computer eireuit?
Refer to an a/e circuit diagram to see
what additional switches or relays are
in the compressor-clutch circuit. On
most GM and Ford products, and
some Chrysler vehicles, there's a
switch that eycles the eompressor
cluteh on and off to control perform-
anee. You can find out if the switch is
bad by unplugging it and attaching a

(21 THA TR Py 5V AR

Use a test light to check for voltage at the low-pressure switch,
Back up that reading by checking the switch with an chmmeter.

pressure check showed nothing awry,
unplug and bypass these switches for
testing. In most cases, the bypass is
achieved with a jumper wire across
the wiring connector terminals—but
read the wiring diagram details, as
some switches are normally elosed
and open up as a signal. If so, simply
unplug these to bypass. Double-check
each switeh with an chmmeter.

Many cars—particularly Japanese
models and most late-model Chrysler
products—use a temperature sensor

a7
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Clamp off the heater hose with padded
Vise-Grip pliers to check for a leaky Nap.

on the evaporator (the in-car heat
exchanger that cools the interior air)
in conjunction with an electronie
module to cyele the clutch. The shop
manual should provide specifications
for a resistance check of the tem-
perature sensor and where to connect
a voltmeter to test for an output
gignal to operate the clutch, Make
these checks under the dashboard.

Poor Cooling
The temperature of the air coming out
of the registers will not necessarily be

very low on a humid, hot day. The a/e
may expend all its effort just wringing
humidity out of the air, and the air
blowing out of the registers easily
could be as high as 60" to 65° F. If
there is some cooling, but clearly not a
normal amount, make this simple
check: Is the front of the condenser
{the heat exchanger in front of, or
alongside, the radiator) free of bugs,
leaves, road film and other debris?
If it isn’t, airflow is restricted. Clean
the condenser with a soft brush and a
detergent-and-water solution.

If you've got a car that has either
no grille or a tiny one, you've got an
“underbody breather.” Inspect any
underbody airdams and covers.
If they're damaged or missing, they
could be responsible for reduced air-
flow and poor eooling. And on almost
all cars, when the air conditioning is
turned on, a radiator/condenser elec-
tric fan should also come on. If it
doesn't, that also reduces airflow and
a/c performance, particularly in slow-
driving conditions.

Of course, if the airflow is normal,
you'll want to make sure a partial loss
of R-12 is not responsible for a drop
in performance. Japanese-made and
some Chrysler systems have a sight

Bubbles In the sight glass may mean the
alr conditioner Is undercharged.

glass—a tiny window into the refrig-
eration circuit. Check it to see if there
are any bubbles when the clutch is en-
gaged (bubbling when it's disengaged
or in the first few seconds after en-
gagement is normal). Bubbles with
the clutch engaged may—repeat,
may—indicate a low charge. Also,
check operating pressures with a
pressure gauge and compare them
with factory specifications. You must
use the specs because pressures vary
widely with ambient temperatures.
You should be aware that a power-
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steering switch may mishehave, sig-
naling “high pressure" with just a
slight rise in pressure, thus killing the
a/c. If your system runs fine with the
ear parked, but stops as soon as you
pull away, either a bad power-steer-
ing switch or a misbehaving throttle-
position sensor (TPS) is possible. The
TPS is supposed to signal “kill the
a/c” on full throttle to provide im-
proved passing performance, but the
sensor may come in with this signal
when you're just barely touching the
gas pedal. Or if the air-conditioning
system has an evaporator-tempera-
ture sensor, take a careful chmmeter
reading and convert it to degrees by
consulting the table in the manual.
You may find that the sensor thinks
it's cold when it's really not.

If the air blowing in your face is
cool, but there isn't enough air blow-
ing, operate the blower switch and see
if the airflow picks up. A nonrunning
hlower fan and a slow-running blower

E

Use a soft brush and detergent to clean
leaves and dead bugs from the condenser.

and are as likely to be responsible for
poor system performance as any-
thing. If the blower simply won't
reach high speed, check the cireuit di-
agram for a high-speed blower relay.
You might be able to fix a bad connec-
tion by simply plugging in the wiring
connector properly. Or you may find a
broken wire by probing the wiring
eonnector with a test light.

Another common cause of poor per-
formance: the heater core’s high tem-
perature is bleeding into what should
be purely chilled air from the evapo-
rator. Some heat transfer is normal if
you move the temperature lever or
turn the knob from the MAX COLD po-
gition. However, at MAX COLD, there
should be no hot-air bleed.

Clamp off a heater hose to block
the hot-coolant flow. If a/e perform-
ance improves considerably, one of

POPULAR M ones 2 SEFTEMBER 1995

the following could be occurring:

® A heater coolant-flow valve (used
on many but not all vehicles) is stuck
in the open position.

® The flap door that's supposed to
regulate the airflow through the
heater or evaporator isn't operating
properly. If it's a manual, cable-
controlled type with a lever, try
slamming the lever against the MAX
COLD stop. If you don't hear a ﬂaﬁ
door hit a stop inside the underdas
case, the cable may need adjustment.

With an electric motor-driven design,
check the case for a bad wiring con-
nection at the motor.

And, of course, there may be cold
air, but in the wrong place. If the eold
air is going to your feet or out of the
defrost ducts—but not to your face—
that's an air-distribution problem. Air
distribution is controlled by operating
flap doors inside the heater/air-condi-
tioning case, and it's done either by
vacuum or electricity. If it's vacuum-
operated, look for a leak. M
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VIDEO

FISHING THE
BIT STREAM

Get ready for digital recording.

® How many hours of video can
be squeezed onto a VHS tape? If
you take a standard T-120 cas-
sette and record at extended-play
gpeed, you end up with 6 hours.
Buy an ultrathin tape like JVC's
Super VHS XZ-210 and you can
squeeze in about 10% hours worth
of soap operas.

But now, JVC—the inventor of
the VHS videocassette—is intro-
ducing a new technology that
makes running times like these
look like pocket change. Using
digital-recording wizardry, ma-
chines that are built to JVC's
latest format can record up to 49
hours of video onto a VHS tape.

This new recording format is
one of two videocassette break-
throughs that JVC announced recent-
ly. The other is a movable version of a
VCR mechanism that's usually mo-
tionless—a replacement that leads to
a remarkable improvement in some
kinds of pictures. Taken together,
these innovations indicate that the
home VCR, introduced nearly 20
yvears ago, is not at a technological
standstill. As America enters the age

-

8
g
[

The D-VHS video recorder
would let you record a digital
signal from a satellite TV
ystem—something that can’t be
done using today’s technology.

BY GEORGE MANNES
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of digital videodiscs, interactive cable
systems and new types of satellite
television, JVU is trying to ensure
that VHS isn't relegated to the Mu-
seum of Electronic Antiquities.

The 49-hour VHS recording is one
possible payoff of a new VCR format
that JVC calls D-VHS (for “data
VHS" or “digital data VHS"). It's a
variation on the VHS system that

FAST-FORWARDING
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brings the home-recording standard
into the digital age—sort of.

Instead of recording only analog
sound and video signals onto a VHS
tape—just as they've been recorded
since the format was introduced in
1976—D-VHS machines will be able
to record digital signals as well. Digi-
tal technology ;l:ermitﬁ such appli-
cations as long-duration tapes, high-
definition television recordings and
copies of tapes that don't degrade
(like analog recordings do) from the
original master. D-VHS VCRs will
also be able to record and play back
today's standard VHS tapes, like any
other VCR on the market.

But the new format has a catch:
A digitally recording D-VHS VCR, in
and of itself, is ugeless. Although it
can record and play back a high-
quality digital signal, it can’t convert a
conventional analog signal into a digi-
tal one for recording. And though it
can read a digital signal from a tape, it
can't transform it into a signal that's
watchable on a television set.

So the digital part of a D-VHS VCR
is useful only for people who own a
machine that can translate the digital
data to and from some sort of compre-
hensible analog information. One pos-
sible application would be for use by
subseribers who have a new Digital
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Satellite System. Those with DSS get
digitally encoded signals from the
sky. Their home DSS receiver con-
verts the digital signal into an analog
one that can be viewed on their TV
set, With a D-VHS VCR, people could
record the digital signal of a movie
received by the satellite dish. Then,
to watch the recorded movie, they
couldn't just connect the VCR to their
television; they'd have to route the
signal from the VCR back into the
[¥SS terminal, where its proprietary
electronies would convert it into an
analog signal and then route it into
the TV set. In fact, Thomson Con-
sumer Electronies says it has been
ahle to record satellite signals using

a 2-head VCR, you'll observe large,
snowy horizontal streaks that obscure
much of the picture you're zipping
through. If you have a 4-head VCR—
including any machine with hi-fi
audio—you'll see a more subtle prob-
lem. Instead of cloudy streaks, the
fast-moving picture will have several
horizontal seams running through it,
almost as if the picture were con-
structed of strips of paper that
weren't perfectly aligned.

These glitches—you also see them
in fast-reverse—show up for a reason
that becomes apparent once you ex-
amine videotape recording more
closely. Unlike audiotape, in which the
recording head is anchored at a fixed

faster than normal speed, the tape
heads can't trace the same paths as
they did upon recording. In fact, they
run across several tracks.

Enter the Dynamic Drum. JVC's
engineers in Japan have developed a
VCR that, for the first time in VHS
history, tilts the recording drum to-
gether with the lead that defines the
path for the tape around the drum.
Thus, it's able to compensate for the
speed of tape running faster or slower
than normal. Instead of the tape
heads crossing diagonal tracks, the
tape is realigned so the playback
heads can trace tracks exactly as they
were first laid down.

This innovation translates into sev-

i version of the
RCA-brand DSS
receiver. The only
problem current
D38 subseribers
will enecounter,
Thomson says, is
that such record-
ing will require a
special digital in-
terface that isn't a
feature of today’s
DES receivers.
Because the new
format records an
incoming digital
signal, it can re-
cord video that's
encoded in a vari-
ety of ways. For
high-definition
television signals,
it can accept 3%
hours of data input
at a rate of 28.2
megahits per sec-
ond. To jam 49
hours of video onto
a tape, it would use
a lower-definition
data rate of about
2 Mbps. And the

Ben Franklin wanted to make

it the national bird.

We settled for making it
the national bourbon.

WILD TURKEY

101 proof, real Kentucky.

format izn't limit- ek s s A

ed to video; it

eral advantages.
Most obviously, it
creates distortion-
free pictures—re-
gardless of the
speed at which the
tape is moving.
Viewers will see
no seams and no
noise. JVC says
that the Dynamic
Drum adds about
$125 to the cost of
the machine,
JVC's Dynamie
Drum also has
benefits that go
well beyond pro-
viding pleasant-
looking scans. To-
day, slow-motion
playback on home
VCRs is rendered
as a series of still
frames. But by
using the Dynamic
Drum system, a
VCR could play
back low-speed ac-
tion-—not as a se-
ries of stills, but as
fluid movements.,
For security
cameras, JVC en-

could also be used

for storing computer data, says JVC.
The first D-VHS VCRs won't be re-
leased until next year—at the earliest.
It hasn't been determined how much
money data recording will add to the
cost of a VCR, but a retail price of
around $500 is the goal.

Another wrinkle on the VCR is
JVC's new Dynamic Drum system,
which will first appear in next year's
models. The benefits of the Dynamic
Drum would be obvioug to anyone
who has ever pushed a VCR’s FAST
FORWARD button while a movie is
still playing. If you're watching
a standard film and then begin to
scan forward, vou'll see one of two
types of video distortion. If you have
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gpot, videotape uses moving magnetic
heads that record at a diagonal to
the path of the tape. When a VCR
records, the tape feeds around a fixed
metal drum inside the machine. In a
slit in the drum, traveling around at
high speeds, are recording heads that
lay information down on the tape as it
passes over the drum. Because the
tape is wrapped around the drum in a
slightly askew manner, the spinning
heads trace a series of diagonally
striped signals on the tape.

In normal playback, the tape runs
past the drum at the same speed as
when it was recorded, tracing the
diagonal tracks at the same angle. But
when the tape is scanning forward

gineers say that it
would be possible to build a VCR that
could record endlessly on a single
tape. Similar to an audiotape machine
that records on both sides of a cas-
sette without needing the tape to be
flipped, a perpetual VCR would record
in one direction until it hit the end of
the tape, then reverse and record in
the opposite direction. A stagpgering
of the forward- and reverse-written
recording tracks like zebra stripes
would prevent the material on the last
forward pass from being overwritten
on the following reverse pass.

It's still uneclear how many hours of
recording such a tape could hold at a
time. But if it were 49 hours, that
would be quite a trick. ™
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MOTORSPORTS

THE VAGARI
OF FATE

A hurtin’ Western Auto/PM team looks at the summer.
BY AL PEARCE
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® Long-time NASCAR racers some- that he probably wouldn't be able to  because we've come a long way with
times use a quaint Southern adage to  make the full 400-lap distance. our car and motor and team. The car
explain away the fickle nature of their “I can get in the car and start the is outstanding. Now if we can just get

sport: Sometimes you eat the bear,
and sometimes the bear eats you.

Well, during the end of May and all
through June, that hungry ol’ bear
simply made a feast of Darrell Wal-
trip and his Western Auto/FPOPULAR
MECHANICS Winston Cup team.

The team’s fortunes sagged when
Waltrip was diagnosed with three
broken ribs and an intercostal muscle
tear after he crashed with Dale Earn-
hardt in the Winston Select all-star
race (see “Ridin’ High, Ridin" Low,”
page 104, Aug. "95).

Coca-Cola 600

the driver healed up.”

Waltrip and crew chief
Pete Peterson recruited
highly regarded journey-
man driver Jimmy Hensley
to stand by during the
Coca-Cola 600. The plan
was for Waltrip to start the
race and run as long as he
could. Later, when the
opportunity presented it-
self, he'd turn over the
wheel to Hensley.

Despite intense pain,
Waltrip drove hard enough
to stay on the lead lap in

Waltrip endured the pain and quali- race," he said three days before the the early going. He yielded to Hens-
fied 21st for the Coca-Cola 600 at 600, “but I'm not going to be competi- ley during a caution period at lap 77,
Charlotte, North Carolina, knowing  tive unless I get a lot better. I hate it  but the team lost a lap in the process.

———m —

. -

An Injured Waltiip had to give up the wheel 8t two different races during early pit-
stops and found himself at the stationary end of the headset.
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Hensley briefly unlapped himself, but
couldn't stay ahead of the leaders long
enough to catch another caution. He
remained one lap down until brushing
the wall and losing three more laps.

The team finished 18th, four laps
behind first-time Winston Cup winner
Bobby Labonte.

Miller Genuine Draft 500
Waltrip spent even less time in his car
the following weekend at the Miller
300, in Dover, Delaware. An 18-car ac-
cident on the second lap brought out
an immediate eaution, which allowed
Hensley to quickly climb into the car
that Waltrip had started from 39th on
the 42-car grid. There were two other
cautions within the first 44 laps, but
anly two more in the final 452, Hens-
ley brought the Western Auto/PM car
home in 20th place, six laps behind
winner Kyle Petty. It was Petty’s first
victory since the summer of 1993 and
Pontiae's first Winston Cup victory
since the last race of the 1993 season.

UAW-GM Teamwork 500
Perhaps the most disappointing race
of the season was a week later at
Pocono, Pennsylvania. The UAW-GM
Teamwork 500 lasted just 5 miles for
Waltrip after a connecting rod in his
VB engrine snapped on the first lap.

As fate would have it, late-after-
noon fog and rain on Saturday had
forced NASCAR to cancel the week-
end’s final Winston Cup practice ses-
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After one lap at Pocono, the PM Monte
Carlo was alone In the pits with a broken
rod. And Waltrip was watching the action.

sion. After qualifyving seventh and
feeling almost up to par, Waltrip was
optimistie going into the 200-lap
race—until the first lap, that is.

“We put in this engine [Saturday],
but never got to run it because of the
rain,” he said. “If we'd run vesterday,
we would have caught the problem.
It's a shame because [ felt good, and 1
think the car would have been real
good. But we'll never know.,”

Waltrip was long gone by the time
Jeff Gordon missed a late-race goar-
shift and threw away a cinch win. Af-
ter dominating all afternoon, he fell
from first to 16th, well behind winner
Terry Labonte and top-5 finishers
Ted Musgrave, Ken Schrader, Ster-
ling Marlin and Hut Stricklin.

Miller Genuine Draft 400
Things were poing relatively well in
the Miller 400 at Brooklyn, Michigan,
until fate again stepped in, near the
end of the race. Waltrip had qualified
16th, led twice for three laps and
seemed headed for a top-10 finish.
But at lap 176, after taking the cau-
tion flag entering Turn 1, the Western
Auto/PM entry slid through the fluids
dumped from Todd Bodine's blown
engine, The car headed straight for
the wall. “It just wouldn't turn,” Wal-
trip said of his Chevy. “I didn't know
if I had a tire going down or what hap-
pened. [ tried to turn and it wouldn’t.”
Just as the car reached the wall, its
rear end kicked out. When Waltrip
corrected by steering into the spin,
the wheels suddenly caught the as-
phalt and snapped him almost head-
on into the wall. He was not injured,
but the car was heavily damaged.
“That's the first time in a month
I've been able to really run, and [ was
feeling fine,” Waltrip said. “I have a
new seat in the car, and I'd probably
be suffering if I didn't. 1 survived a
hard erash without further injury, so
['m pretty happy about that,"”
The bear was happy, too—at least
for the time being, ™

"Now Instead
Of Looking At
The Four Walls...

= F iy

You'll love the way Four Seasuns
transforms your home, turning an ordinary
room into a spectacular one. Suddenly
there's light EIFEILT. And the beauty of
nature all around.

Only Four Seasons offers you nine
different models, in wood or aluminum. 5o
t;.lu add on a family room. Expand vour

itchen. Create a workouwt room or build a
light filled spa. The possibilities are endless

| And more :ffarcg;;lc than you ever
imagined.

So why look at the four walls when you
can look at trees and Aowers. Sunshine and
starlight.

Visit your nearest  Four Seasons Sunnoom
Showroom... and then you'll see the light.

' Pre-Holiday Sunroom Sale!”

| | *Visit 4 Participating Four Seasons Showroom for
distails on this fantastic lmited time offer
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AUTOMOBILES

IN-CAR INSTANT
TRAFFIC REPORTS

Volvo's Dynaguide system alerts you to problems right now.

BY DON CHAIKIN, Automotive Editor

@ If you've ever driven in a metropol-
itan area—especially at rush hour or
on one of the popular visit-the-family
holidays—you're all too familiar with
the scenario. You've been listening to
the radio, paying attention to all the
traffic reports, You hear about acei-
dents and construction and econges-
tion on the other side of town—but
not a word about your chosen route.
Yet here you are, sitting stock still,
surrounded by thousands of equally
frustrated drivers, maybe a fraction
of a mile from your exit—and mobility.

A little guidance
Nothing good comes of traffic jams.
Time is wasted, tempers fray, acci-
dents oecur, fuel is wasted and air pol-
lution esealates. Which is why Volvo
has developed a full-time traffic warn-
ing system it calls Dynaguide.

This system consists of a dedicated
radio monitor that receives informa-
tion from a traffic-management cen-
ter and displays the information, in
the form of warning icons, on a dash-
mounted video monitor. The monitor
also shows the car's position on a dis-
played map, compliments of Global
Positioning System technology.

But don’t go running to your Volvo
dealer to buy a Dynaguide. While it
will be available in Sweden any day
now, there are no current plans to
bring it to the United States,

Reap what you sow

The Swedish carmaker did con-
duet a test of the Dynaguide
here, however, and we—along
with our Volvo 850 Turbo long-
term test car—were part of it,
But after commuting into our
Manhattan offices for more than
a month, we can tell yvou that we
are not ready for Dvnaguide
—and it's not ready for us.

The biggest problem is that
there isn't enough of an infra-
structure to =upply the system
with up-to-date information
While Dynaguide in Sweden is
supported with traffic and road

16 -

Remote control allows you to scroll around the maps on the high-resolution monitor.

conditions from a multitude of
sources, including intelligent high-
ways with electronie roadway sensors,
the test here was supported by only
one source: Metro Traffic Control.
While Metro is one of the most exten-
sive traffic-reporting networks in the
eountry, it alone isn't enough to offer
the level of information necessary
for Dynaguide to be valuable. We of-
ten found ourselves sitting in traffic

lcons Indicate location, direction and source of delays.

for more than an hour—without any
warning from Dynaguide. In faet,
there were times when the radio had
more accurate traffiec information.

User not-so-friendly
With Dynaguide, you need to elick
through a menu of icons to pinpoint
your particular trouble spot. And if
you want detailed information, you
have to keep clicking—but only when
the car is stopped. Volvo feels that
trying to read while driving could
be dangerous. Actually, our expe-
rience was that operating the re-
mote and scrolling through the
menus was far more distracting
while driving than reading a few
lines of text. So, if Volvo intends
to bring Dynaguide to North
America—which it may not—the
designers should consider using
a touch-screen. And if a touch-
sereen isn't feasible, Volvo might
opt for steering-wheel fingertip

controls in place of the remote.

But for now, the hardware isn't
the real problem. The system’s
biggest drawback is the unavail-
ability of enough timely and aceu-
rate information. ]
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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 G5! 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
#ffectively. These results have been
published in the British Journal of
Clinical Pharmacology, the Ameri-
“an Journal of Gerontology and
sapers from the National Cancer
nstitute. They reveal that several
/itamins, minerals and natural
1erbs can dramatically shrink the
irostate and improve urinary
serformance in older men.

"Now [ get a good night's sleep
without getting up every fwo
hours to urinate.”

"I previously encounfered
discomforts such as bladder
urgency. These problems are

Our customers have said
Prostsafe helps to:

Halt the endless trips to the
bathroom during the night!

Stop that burning sensation
during or after urination!

Prevent uncontrollable
wetting!

Improve bladder control!
Empty bladder completely!

Sustain erections and
enhance virility!

Please a concerned wife!

The most modern application of
these healthy ingredients is found
in Prostsafe from Whitewing Labs.
Prostsafe is the nutritional "tool kit"
for men with prostate problems,
and those who wish to prevent
them. 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.

If you are looking for relief, order Prostsafe today.

Whitewing Labs, Dept. 188

g:r C. Hm&r now mmﬂfﬂega-‘;fgf; 17939 Chatsworth St., Suite 408, Granada Hills, CA 91344
gt | I PS1 1 month supply of Prostsafe only $34.95 plus $4.50 S&H|
"Proatiafie has stopped the Ealiaid; M
iy i T S b | Q P52 2 month supply only $59.95 (Save $9.95) plus $4.50 S&H|
urning afier urination. s is a litile pe " | 2 Ps6 6 month supply only $119.95 (Save $89.75) plus $4.50 S&H|
MBS N el e Lo mone Vi [ anack sniclaned § CA res, add 8.25% & AZ res, add 5 50%]
Barboumville, ~Me.0. Howned | Visa/Mastercard # Exp. date
"l empty my bladder and have Cleviand, OH Name |
a good stream of urine with ".end fn the sex depariment, Address I
no sirain " mry wife tharks you " I : I
— Mt S.J. Hymel ~Mr G Sawin | City State Zip |
Houma, LA |

Lynwwood, WA |
L

or call 1-800-950-3030 pept. 188



AVIATION

TRIAL BY FIREFLY

We air out the Air Force's new T-3A, the

BY WILLIAM GARVEY

plane that tests the mettle of would-be flyers.

® [1.S. Air Foree pilots operate some
of the most exotic flving machines ex-
tant and do so under stressful condi-
tions—such as when other people are
trving to kill them. That these pilots
perform so well is a tribute to their
makeup and training. And now a key
element in the making of these re-
markable aviators is one of the newest
and least complicated aireraft in the
service's inventory.

In the past, the Air Force intro-
duced pilot wannabes to the wild blue
by lofting them in the T-41 Mescalero
{(known to the rest of us as the Cessna
172). If they displayed reasonable fly-
ing acumen, the candidates moved on
to T-37 Tweet twinjets (in coming
years to be supplanted by the Beech
Mk. 11}, and the serious work began.

For decades, this worked well
enough, but with the dollar squeeze
at the Pentagon, training costs and
efficiency came under serutiny. The
verdict: Do even better.

Enter the T-3A Firefly. Built in
England by a little outfit called Slings-
by Aviation Ltd., the Firefly is a 2-
place, low-wing, aerobatic trainer with
fixed gear and a 3-blade prop. The Air
Foree version sports a 260-hp fuel-
injected G-eyvlinder Lycoming engine,

In 1992, the Air Foree signed a $34-

million contract to buy 113 T-3As—
that's $300,000 per airplane—with 56
going to the Air Foree Academy, in
Colorado Springs, and 57 to another
training group in Hondo, Texas. De-
liveries were completed this summer.
Meanwhile, the T-41s are being par-
celed out to various base aero clubs.

If spending $34 million strikes you
as a federally perverse way of saving
money, take heart. Enough logic lies
behind the buy to satisfy the most
skeptical taxpayer.

First, the T-41s had chalked up
thousands of hours of flight time.
They had to be replaced eventually.
More significantly, though, the
T-3As can do much more than their
predecessors. Unlike the T-41, the
Firefly can execute loops, rolls, Im-
melmans, spins and steeply banked
overhead patterns. In fact, the T-3A
can perform every maneuver flown by
students in the T-37. It just does them
at slower speeds. By expanding the
curriculum in the Firefly, the Air
Foree expects to eliminate marginal
candidates sooner and to ensure that
succeessful trainees are better pre-
pared for the faster machines.

That's where money is saved.
Hourly operating cost for a T-3A is
358, plus 14 to 20 gallons of avgas—

a frac-

tion of the

expense of fly-

ing a T-37. The Air

Force estimates that for

every 1% cut in attrition during

T-37 training, it saves $1 million. Con-
gidering that the service moves hun-
dreds of trainees through its system
each year, $34 million doesn’t seem
like a foolish investment, does it?

Curious about this new import
upon which the Air Force is s0 de-
pendent, I went to Colorado Springs
for a hands-on evaluation. What
hit me right off was the glistening
white bird's composition: fiberglass-
reinforced plastic, Excepting the en-
gine, some pushrods, the cables and
the landing gear, the Firefly is 100%
nonmetal—the first all-composite air-
craft operated by the Air Force.

The T-3A's cockpit setup also is un-
usual. The student sits to the right,
where all the main instruments are
grouped. This matches the T-37, thus
aiding transition from one to the oth-
er. The instructor has his or her own
controls and throttle. The radio pack-
age is standard Bendix/King, plus a
UHF radio. The control sticks have
electrie trim, push-to-talk and mute
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buttons, Rudder pedals are adjust-
able. Seatbelts are 5-point harness-
type. The Air Force operates its Fire-
flys without ehutes.

Instructor pilot Capt. Steve Coop-
er, an ‘87 Academy grad, and [ were
assigned to N3100X (the T-3A is
FAA-certified and bears a civilian
registration number). We pushed the
Firefly out of its hangar, climbed
aboard, donned our Dave Clark head-
sets and awakened the big Lycoming.
Taxiing out, I was struck by the train-
er's terrifie, unobstructed visibility—
and by the spectacular scene heyond
the fighter-style canopy. As we rolled
to Runway 16 Left, the panorama of
the snow-topped Rockies spread from
horizon to horizon.

Cleared for takeoff, we set 18" of
flap and pushed everything forward.
Despite the airfield's 6500-ft. eleva-
tion, the 2500-pound T-3A accelerated
quickly. We were flying at 65 knots in-
dicated. Air Force procedure sets the
prop a hair below its 2700-rpm redline
and leaves it there. Also, the fuel
pamp stays on all the time.

Maximum climb for the T-3A is
1650 ft. per minute, although the
Academy’s altitude steals about 30%
of that. Still, the Firefly performs
nimbly. En route to our training zone
in the flats southeast of the field,
rruise settled at 120 knots indieated.

All controls were sure and responsive,

Onee in our assigned area, we be-
gan a series of maneuvers that pilot
candidater are expected to master. In
0" banked turns, the Firefly was
rock-solid and quick to respond when
I corrected my sloppy handling. Then,
wings level and nose down, we accel-
erated to 130 knots, pulled up 20" and
did an aileron roll right, then left and
right again. In rolling left, the stick
mashed against my left leg, but other-
wise the maneuver was ordinary.

Nose down again to 140 knots indi-
cated, then a strong pull-back, and we
went up into a loop. The all-clear
canopy made it easy to maintain prop-
er track. During our session, I tried
cloverleaf turns, a split 5, slow flight
and even a delightful (albeit dread-
fully executed) barrel roll around
Pikes Peak. I'd liked to have stalled
and spun the bird, but the Air Force
nixed that before we took off.

As an aerobat, the Firefly balances
responsiveness with forgivenesas,
adding plenty of power and unex-
celled visibility, It's also rated +6/-3
g's, but we never came close.

Back at the Academy Field, we exe-
cuted an Air Force-standard over-
head entry and closed pattern—some-
thing that the T-41 couldn’t do. The
maneuver is important for several
reasons. For one, it's faster than the

box pattern familiar to civilian opera-
tions. So by flying it, Firefly pilots
average twice the number of landings
as they did in the T-41. Equally im-
portant, candidates experience the
greatest stress—a sort of information
overload—when they execute the
overhead pattern. And if you're in the
business of determining a new pilot’s
mettle, how he handles this move is of
keen interest.

When the Air Force laid out spees
for its new trainer aircraft, one stipu-
lation was that the cockpit carry side-
by-side, not tandem, seats. Why? “An
instructor wants to see where the stu-
dent is looking. He wants to see his
eyes,” one officer explained.

Often, I'm sure, what the instructor
sees is intensity mixed with a touch of
desperation, After all, if the student
doesn't master the thing, he or she
will be denied the dream of becoming
an Air Force pilot. Indeed, the day I
flew, 200 cadets got grounded forever,

I had nothing on the line that day.
S0 I'm not sure what Capt. Cooper
concluded when he glanced at me
midway up on my second cloverieaf,
nose pointed straight at the piercing
blue, the Rockies filling the canopy
top, the white wings of the Firefly
ablaze with morning light. If my eyes
didn't reveal my thoughts, the broad
smile below them surely did. ™

THE NEED FOR SPEED
Comtened from poge 79)

manufacturers by the end of the year.

A step beyond alternating voice
and data is simultaneous voice and
data (SVD)—enabling file transmis-
sion from one computer to another
with no interruption in the conversa-
tion. One system with SVD, AT&T
Paradyne's VoiceSpan, has been
available since 1993, At press time,
AT&T and Hewlett-Packard already
sell 14.4-kbps VoiceSpan modems,
with announcements of 28.8-kbps
models due later in the year.

Digital blender
But threatening to overtake Voice-
Span’s analog SVD technology is a
digital SVD standard that's expected
to be adopted next year. DSVD is
already available in 14.4-kbps ver-
siong from AT&T and Hewlett-
Packard. Unlike VoiceSpan, in which
audio isn't compressed, DSVD digi-
tizes voices and compresses them to a
data rate of 8 kbps. Then the voice in-
formation is multiplexed with other
data, such as a file or fax. Using a 25.8
modem, one could talk while still
transmitting 20 kbps of data.

DSVD is more flexible than alter-
nating voice and data—theoretically,
you could be yelling at vour opponent
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nonstop while you play a frantie
“Doom” death mateh. On a more civi-
lized note, DSVD is useful for what
are called white-board applications:
business software that lets a person
sitting at one end of a phone call listen
to the voiee and see the on-sereen
seribblings of the person at the other
end of the line. And DSVD ecould be
used to send people voice mail with a
file attached (or, alternatively, a file
with voice annotation).

As is the fashion, manufacturers
aren’t waiting for a standard to sell
DSVD modems. Scheduled to debut
earlier this vear, for example, was the
Sportster Vi 28.8 Faxmodem from
U.S. Roboties, of Skokie, Illinois,
packaged with a white-board program
and listing for $399,

Reaching for video

Voice may be only the beginning for
real, human contact over modems,
“We see [DSVD] very much as a
stepping stone into video telephony,”
says Mike Buckley, a business devel-
opment manager within AT&T Bell
Labs. He notes that a group is
working to develop a standard for
video telephony over the conventional
telephone network. Building on ad-
vances in video compression, along
with V.34 technology, the video-
telephony system might be aceepted

where proprietary video-telephone
standards haven't been adopted.
Combining data, voice and video,
conventional modems may soon raise
the demand for ISDN, Buckley says.
ISDN (for Integrated Services Digi-
tal Network) is a type of telephone
service that can carry combinations of
voice, video and data at speeds rang-
ing, for basic users, from 56 to 128
kbps—no compression necessary. Re-
quiring special equipment in the
home, starting with a modem-like de-
vice known as a “terminal adapter,”
ISDN is being promoted heavily to
home-office users by at least two ma-
jor regional telephone companies—
Pacific Bell and Ameritech. Prices
start at $24.50 per month for Pacific
Bell customers, plus $40 installation.
Though ISDN users have to con-
tend with hardware that's generally
more expensive than modems (and
not as likely to communicate with
different brands of equipment), opti-
mists like Buckley believe that vari-
ous uses for ISDN will make the
service quite popular. Addressing
the skeptic, Buckley says, “l remem-
ber when we were talking about
standardizing a 9.6 [kbps modem]j.
People said, *“What possible applica-
tions could there be for .67 " For
computer users, of course, it's just full
speed ahead. m™
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HONDAS 1998 ULEV

Cleaner living through applied technology.

BY HERB SHULDINER

The "398 version of this Honda Accord sedan may well tum out to be a ULEV.

® As Ed McMahon may have asked,
“How low i= it?" The level of exhaust
emissions produced by Honda's test
car ig 8o low that only a laboratory
equipped to measure the “immeasur-
able" ean detect any of the car's emis-
sions. In fact, the level is deseribed as
ultralow, hence the car's acronym:
ULEYV, for ultralow-emissions vehi-
cle. And in late 1997, Honda intends to
gell a ULEV as a 1998 model.

For those following the timetable,
that introduction is two yvears before
the next wave of California's strict
standards goes into effect. Those reg-
ulations mandate that auto
manufacturers sell ULEVs
with emissions that are 50%
lower than those produced by
today’s cars. Honda's ULEV
iz the first to be so certified
by the California Air He-
sources Board (CARB).

As of this writing, Honda
hasn't decided if the ULEV
engine will be in an Accord or
i Civie—or both. But the
ULEV prototype Honda pre-
viewed at recent auto shows is
based on an Accord EX model
with a VTEC engine,

POPULAR

mile route in Southern California.
Driving the ULEV Accord back-to-
back with a current Accord VTEC, we
found the performance of the two cars
virtually identical. But at cruising
speeds, the ULEV felt a shade down
on torque compared to the VTEC,
translating into more frequent down-
shifting for passing in the ULEV.

VTEC before ULEV

Honda introduced its variable-valve
timing VTEC engine technology in
the 1991 Acura NSX. Since then, it
has been used in Accords and in the

Precise
Air/Fuel
Control

MECHANICS ULEV has its basis in current VTEC technology and advanced
tested o prototype over 4 30- electronics, together with a much refined catalytic system.

Civie VX, currently the most fuel-
efficient car sold in the United States.
The VTEC system is critical to the
UULEV's success. In it, Honda engi-
neers vary valve timing and lift by us-
ing computer-controlled hydraulics to
actually switch eam profiles,

By extending the level of valve
control, the engineers are able to
further fine-tune the intake and
combustion processes.

During engine startup—when
engine speed is low—the VTEUC
system partially deactivates one
of each cylinder’s intake valves. This

results in a swirl formation in the
combustion chamber, which creates a
stratified-charge effect. Thus, the en-
gine runs fine on a very lean air/fuel
mixture during cold startup. Conven-
tional engines run more in the rela-
tively rich neighborhood of 13.0 to
13.5:1 air/fuel mixture to maintain
smooth idle. With VTEC, the ULEV
can idle smoothly with a lean 15.5 to
16.0:1 mixture, and during startup,
the engine cuts hydrocarbon emis-
sions by some 45%.

Honda engineers have developed a
single linear airflow (LAF) sensor
system, and a new engine-control
computer in order to maintain a pre-
cise air/fuel ratio. The 32-bit RISC
computer, which can perform 16 mil-
lion instructions per second, constant-
ly compares the actual ratio
with a target value. A self-
tuning regulator then makes
adjustments in real time to
maintain this ratio,

Batting cleanup

Despite its tight mixture con-
trols, the ULEV's exhaust
still needs to be scrubbed. So
Honda ereated a twin eatalyt-
ic-converter system for faster
activation and better efficien-
cy. While other carmakers

are experimenting with elec-
trically preheated eatalysts to
convert emissions immediate-

ly after startup, Honda engi-

{ Please burn to page 125



1 Surefire Io
Be Your Own

you want the final say...if you want your name on the door...
HmwnﬂﬂnwoﬁhﬂutmﬁunmnﬁUmmm.
tumn to the at-home training program that works: NRI.

For B0 years now, NRI has been helping = 3. LEARN A SKILL THAT'S
: In my spare time | bunted down old, undervalued

ambitious people get the skills, OIS, rouf ssate properties for renovation and manage-  ALWAYS IN DEMAND: AUTO-
confidence, and credentials to start a menlt. Bul | counld never find enough money to do
successful business. You could be next —  wbat | wanted. The turnaround for me was NRJ. MOTIVE SERVICING
regardless of your previous experience, m’;’r:;’h'l > m"m I“"I'"'mm Richard Petty, America’s #1
regardless of your wlme' NRI diploma, I've increased my income by $30,000  Stock car racer, calls this

 Training with NRI gives you these per year.” — Brandon Blackman, Newark, NJ  course the best of its kind.
unique advantages: Precision diagnostic
s Dexible studying atyour ovnpace 9. GASH IN ON THE DEMAND SRRSO WIS 1 e
S I e FOR HOME INSPECTORS Thaacie prepase i
immmmmmlﬂlﬂﬁm service all cars, even the ones

From foundations, floors, and roofs to insulation, with anti-lock brake systems,

¢ easy-to-follow, thorough lessons ventilation, and radon testing, you master every computerized engine

¢ hands-on training kits, 50 you important phase of the home  controls, 4-wheel drive, and

learn by doing inspection process. Then, turbochargers.
NRI takes everything into using the powerful 4868X2/
sccount, preparing you better 50 MHz computer system “Simce finisbing this course | bave rebuili
tban any other school 1 be the and software included, you two cars and sold them, one an Austin Healy
boss of your own business. prepare professional home Sprite, the otber a 1964 Chevy II. Now, I'm
: rebuilding a 1957 Chevrolet and already
Low start-up costs, high Inspection reports and leamn Ly o ored tarice the price I patd for
money-making potential how to manage your own 1. My advice to anyone whbo wanis fo move
business. into a money-making fleld is to start with
NRI knows that entrepreneurs NRL" — B Al Mile, Qi WY
seek out low-risk, high-demand “Tharks fo NRI treviwing, |
fields. As you read through these course hrhnmmmme# Sea other side b

descriptions (three on this side, four on the 9.fob. / bave my oun business, doing sometiving I enfay.
other), vou'll get a chance to “meet” some The conrse bas paid for itself already. I'd recommend
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positive that NRI training is the easiest way
io get the independence, job satisfaction,

and income you want!
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nhMI' For career courses approved under
ABOUND IN REMODELING i MeGraw-Hill Continuing Education Center m Gl Bill, check O for details.
Now that more home- J  #401 Connecticut Aveniie, NW, Washingion, DC 20008
owners are renovating )
rather than moving, this V' Check Air Conditioning, Heating PC Applications Specialist
new course gives you the : utlll;::l::l“ & Refrigeration hﬁﬂiﬁmng and Accounting
skills and tools you need Home Remodeling TV/Video/Audio Servicing Computer-Aided Drafting
to remodel kitchens and M Home Inspection Electrician Desktop P"H-H“-ﬂl with
Automotive Servicing Gunsmithing
bathrooms, finish attics [ Microcomputer Servicing Nnﬂ Associate Degree in
and basements, install [ Small Engine Repair  Compuier Programming Accoucting
energy-saving windows, i
build complete addidons
to houses, and more. i :
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a Craftsman estimator (guide and soft- i
ware ), Swanson speed square, Stanley ] Address
carpenter’s level, professional-quality i
DeWalt power miter saw and power e .
_ | kit l Clry/StaeZip ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 121-0095
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Guarantee you

you

by training with the leader!

Only NRI's Discovery Learning Method gives

you more than just a foundation — it gives

you the real-world expertise you need to go
into business for yourself. Here's what makes
it so effective:

& Step-by-step lessons use illustrations and
diagrams to bring theory to life.

# Your personal instructor answers your
questions and offers advice — even after
you graduate.

# Best of all, you do exciting hands-on
projects using the professional-quality
equipment included in your course.

Count on NRI to help you break into any

one of these wide-open fields. ..

4. BE A LOCKSMITH AND
BE YOUR OWN BOSS
Discover how to repair and replace locks

on homes, offices, even automotive locks.
NRI's Master

Locksmithing course
includes professional
Tico 027A Key

making the opportunities for an NRI-trained
locksmith even greater. You learn every
important trade secret, plus, your training
covers the ins and outs of highly sensitive safes
and vaults. NRI training includes equipment you
train with and keep for future use on the job!

“NRI gave me the confidence to open my oun

locksmitbing sbop, but the satisfaction goes
beyond that. I am belping people in some of
their most dire circumsiances and bave bad
three different police and fire departments
refer to me as ‘the best'.”
— Sean McKelvy, Alamo, TX
5. SMALL
ENGINE
REPAIR
IS BIG
BUSINESS
Lawn mowers,
1 snowmobiles,
motorcycles,

Machine and all the

tools you need to start
earning profits of up to
B00% — even as you

| leam! New expanded
training includes
automotive lock servicing
and electronic security,

SEND FOR YOUR FREE NRI CATALOG TODAY!

speedboats —
learn wne-up, diagnosis, and repair for all of
them and more. You'll even get first-hand
experience with a 5 hp engine and alternator.

“Before [ took the Small Engine Repair course,

1 was unemployed and fust couldn’t find a fob.
Now, I bave a business of my own (bal’s

NO POSTAGE
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BUSINESS REPLY MAIL
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NIF@F schools

McGraw-Hill Continuing Education Center
4401 Connecticut Avenue, NW

Washington, DC 20078-3543
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growing faster than | can heep up with il.
Thanks NRI™

— Norman F. Staffin, Gowanda, NY

6. EARN
MONEY IN AIR
CONDITIONING,
HEATING, AND
REFRIGERATION

Learn how to maintain
central AC and wall
units, furnaces and : <
heat pumps, and all kinds nlmmmen:lll
refrigeration systems using such tools as
spring-type tube benders, a system analyzer,
electronic halogen gas leak detector, even a

top-quality vacuum pump.
“After completing my course, | staried doing
work on air conditioners, freezers, and

refrigerators. I soom gol & warranty confract
with a major dealer, and my NRI

even belped me move easily into the repair of
all kinds of appliances. Today, | own my own
repair business. NRI belped me accomplish
my dream.” — Ernie Christal, Skandia, M1

7. MASTER VIDEO/AUDIO
SERVICING FOR A
SECURE FUTURE

Hands-on experience centers
around your new
high-tech home
enlertainment system:
13" color TV with
remote, programmable
VCR, and integrated

remote-controlled audio system complete
with CD player! Training goes on to

explore the dircuitry in cable TV,
camcorders, and even microprocessors.

“My education with NRf is the best
investment | ever made. Even gfter a fow
shori monibs into my iraiming, | was
geiting a return on my invesiment by
repairing radios. Within a year after
Eraduasting, [ was operating my oun
Sull-time IV/VYCR'radio repair business. *
— Richard L. Rogers, Latham, NY

Send for FREE color catalog
today!

If another ambitious person has already
sent [n the card, write to: NRI Schools,
McGraw-Hill Continuing Education
Center, 4401 Connecticut Avenue, NW,
Washington, DC 20008,

CARD 22




By partaily deactivating one of the cylin-
der’s Intake valves during startup, a swirl

effect allows for a superiean mixture.

neers met goals without preheating.
The engineers added a new close-
coupled catalyst near the engine. This
device activates more quickly than a
conventional converter. The second
under-floor converter has been re-
designed with an increased amount of
palladium layered in a new way. Addi-
tionally, the converter was designed
with extra cells to provide more sur-
face area to convert hydrocarbons.
All this adds only 15 pounds to the
overall weight of the ULEV. Power is
reduced by about 5%. ULEV horse-
power is 137 hp at 5500 rpm versus
145 hp in the conventional Accord.
ULEYV torque is 138 ft.-lb. at 4500
rpm versus 147 ft.-Ib. for the VTEC
Accord EX. However, the ULEV has
a 9.4:1 compression ratio compared to
8.8:1 for the Aecord EX VTEC. While
most drivers won't notice the differ-
ence in engine output, they will notice
the ULEV's 2% better fuel economy.

Less for less

How much will this increase vehicle
price? Some manufacturers have
speculated that meeting the ULEV
standard might cost buyers $1000 or
more, Hisao Suzuki, executive vice
president of Honda R&D, claims that
the ULEV system will add less than
$300 to the price of the vehicle.

Test results of the ULEV at Hon-
da’s R&D lab reveal that emissions
are even lower than the CARB stand-
ard calls for—after the converter has
been aged to 100,000 miles. Non-
methane organic gases (which include
hydrocarbons) are 0.035 grams per
mile (gpm) compared to the standard
of 0.055 gpm. Carbon-monoxide emis-
sions for the ULEV are 0.527 gpm
versus the standard's 2.1 gpm. Oxides
of nitrogen (NOy) emissions are 0.054
gpm versus 0.3 gpm standard. ™
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COMMUNICATE|
WITH US

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

Your written letters are always
welcomne. If we think your letter would
be interesting to other readers, we
might even print it in our Letters
column |uniess you request that it
not be printed). Send your letter to one
of our editors, who are listed by depart-
ment on the masthead in the front of
the magazine next to Editor's Notes.
Our address is: Popular Mechanics, 224
W.57th 5t.. New York, NY 10019,

FAX MACHINE
If you have access to a fax machine,
you can fax correspondence 1o us. Our
fax number is [212) 585-5562, and it's
available 24 hours a day.

ONLINE ACCESS

World Wide Web

Computer users with a connection (o
the World Wide Web can log into our
Web site, The PM Zone. You can
exchange messages with other users,
and with the Webmaster who
maintains the site. There are also more
than 1000 text, graphics, software and
digital movie files to browse through.
To log in, simply launch your browser
software and open the following URL:
http://popularmechanics.com.
Internet E-Mall

If you subscribe to America Online,
CompuSserve, Prodigy or any other
online service offering Internet mail
capabilities, you can reach us at:
popularmechanics@hearst.com.

Bulietin Board

Even without Intemet access, you can
use your modem to dial our computer
24 hours a day. The number is (212)
582-8369. Once you're online, feel free
to leave messages for specific editors.
or direct inquires and comments o a
specific department. You can also
share your thoughts with other readers
who call in.

Simply set 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 3 full-time bullenin board.
50 please bear with us if it takes awhile
1O ANSWeEr your message

READER INFORMATION SERVICES

Qur Reader Information Services
Department is operational five days a
week from 9 am (0 5 pm Eastern time.
The phone number is [212) 649-31.27.
Please call our Reader Information
Services Department, nof our editors,
for information on back ssues, reprints
of articies, etc.

Subscription Inquiries

Call (B00) 333-4948.

A cone on the forward side of the im-
peller hub begins the compression
process, which is completed as the im-
peller forces water aft through a sta-
tor and into the narrowing volume of
the nozzle. As on the Sea-Doo pump,
the stator's function is to straighten
the flow of water off of the impeller,
not to compress it. The 95-hp Sport
Jet turns a 6.43-in. 5-blade stainless-
steel impeller, forcing water through
a 3.5-in. nozzle. Mercury also offers a
120-hp 4-cylinder 1686-cc Sport Jet,
and in 1996 will introduce a 175-hp
2.5-liter V6 model.

Jetdrive outboards complete the
jet-technology picture. They bring the
benefits of jet propulsion to smaller,
lighter boats, and are especially use-
ful for navigating extremely shallow
rivers with a flat-bottom hull. Jetdrive
outboards are offered by Yamaha,
OMC, Suzuki and Mercury on models
ranging from about 40 hp to 200 hp.
All use the same pump, manufactured
by Specialty Manufacturing of San
Leandro, California. In produetion
gince 1962, the Specialty pump is also
available through dealers, and can be
mated to just about any outboard.

The pump in this technology re-
places the gear case of an outboard,
and its impeller shaft mates to the
driveshaft. Water is drawn into the
pump through a grated intake called
the foot, which rides just 2 in. below
the boat's bottom.

The impeller spins on a vertical
shaft, so it must lift water through the
intake and turn it 90° through a hous-
ing called a volute. This housing
wraps around the front of the pump.
Water is compressed as it travels
through the tapered volute. The out-
board’s exhaust is routed through
an inner tube in the nozzle, where the
jet of water helps muffle its sound.
This type of pump is less efficient
than axial- or mixed-flow pumps, re-
sulting in a 26% loss of performance
over a prop-driven outboard.

A jetdrive adds significantly to the
price of an outboard. For example, it
will add about $800 to $1000 to the
price of a Yamaha outboard. Through
a dealer, a Specialty pump has a retail
price of $1100 to $1500.

Despite the recent advances in jet-
pump design, a propeller remains the
more efficient method of propulsion.
The American Turbine pump—per-
haps the most efficient jet available
today—suffers 5% loss compared to a
prop. An outboard jet reduces effi-
ciency up to 25%. However, that loss
of efficiency has to be weighed against
the benefits of jet power—shallow
draft, simplicity of design and re-
duced maintenance—which should
move jetdrives from the backwaters
into the mainstream. P
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For the latest automotive news, daily technology
updates, digital videos, free software and more,
drop into The PM Zone, Popular Mechanics’ new
home in cyberspace. It’s part of the Internet’s
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| Present position. We offer 20 services you can
perform for your community from your home. No
| experience necessary—easy to learn. We provide
frining and computer. For FREE explanarion
cassette and literature call:

1-800-343-8014, ext. 532

Computer Business Services, Inc.

e RSN

30 Da
INSTANT GARAGES  yioney Back

ALL WEﬂTHEF{ SHELTEF{S Guan?nme'

2YEAR '

\\ WARRANTY

P> suy AW,
« FACTORY DIRECT *

STARTING AT INSTANT PRAOTECTION FOR | Cars, Thecks, Bosts, Vs
Maotoroycles, Painl boothin, Docks, Pools, Workshopa

s 1995%1 and Indumrial Contracta, Sandblasting, Camp

o TEmpidary Shiller, Wallwiawi, Hot Tuba, and

More! HEAWY DUTY Oatvanized Steal Frame. Durable Dupont® Cover
with Jippas Door. Sives avallable from §° to B0° Wide, up o 30° High,
Any Length. Withstands Rain, High Winds, Sun, Sap & Heawy Snow,
Lo Apsarbiles and Anchors Quickby & Easily. Mo Propery tan o0 parmit
= ¥ racuiied. Sorvived Hurncane dndiew! Canadian Weather Tesied!
PROTECT BOATS!

COVERS LAST LIF TO 20 YEARS
DEALERS AND EXPORTERS WELCOME

TUNe
Feled conma i L e ==~

WE EHIP TO YOUR DOORA GREEMNHOUSES!
CALL NOW Toll Free 1 800 932-9344 Est

(203} TE1-8000 202
FAXE (203) 781-8005

) You Can Drill Your
W Own Water Well

1"'.1‘1* Since 1962, thousands of happy
gurdeners and homeowners

around the world have discovered

{  the Hydra-Drill™ secret. They
drilled their own wells and their
gardens prove it! You can,
too. Call or wrile us today
and we'll send you a big,
free package of informa-
tion about drilling your
own well with the

Hydra-Drill™

Ask
about our
“How To..."
video!

offers all l‘I‘IﬂjDI‘ brands uf \
cable TV equipment %

STARGATE SST

Features include:
Call Toda

Water Well Drilling
Information Package

1-800-333-7762

1.800-228-7404 | | Wl

* Upgradeable card slot for FREE

®* Volume control

® Parental control

® Audio/Video ports
® Sleep timer

L]

=) YES/I Send trhe FREE INFORMATION PACKAGE
and the llustrated guidea HOW TO DRILL YOUR OWN '

WATER WELL

Ma®m ] FREE CATALOG |

| Cable TV Converters i

and
DESCRAMBLERS ;

iy T

I
: i
| == [
| = |
i [

P (i M| € 159 Dwapiocs
- . . N N . . .
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V escrﬂm @I'S Converters & Accessories

@ .IE 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, Jermold,
Scientific Atlanta, Tocom, and Pioneer. FREE 30 day
trial period and 1 vear warranty. So, if you are tired
| of the rising cost of cable TV...

800/334-8475  Call for your free catalog today
MasterCard - visa - amx-cop  Add-on Cable Company

DOME LIGHTING!

r"'-.--""."' 1

1,"" 6110 Paramount Blvd,
Long Beach, CA 90B05

MASTER ENGINE KITS

OVER 7,000 KITS AVAILABLE
* SHIPPED FREE N ALL 50 STATES |

HT 4100 W/Sleaves 760 CALL
F IR | HIDDEN /.=
2 =l WALL

gyt v
305 (75-80) $268 8578 | Do i Toumﬂ L
305 (81-85) EX F | 277  $578 | SAFE - 51"-“""" ‘
305 (86 & UP) e | [ L]
=7 [ | Looks like an ordinary oAl n B 4’:6
350 (68-80) B plug sockel - Designed to ) Z
350 (81-85) : fool the smartest thiel! o . Ew mﬁ"q s ?

ns

ﬁ #oAD B :“1:..”_: - J D;;gfi " c'm“l"‘n:' Alr
400 (Smal Bi) 2344 460 | “VAULY + $2.00 SEH CALL TODAY FOR FREE COLOR CATALOG
S5 Touck wcy BN - e oRoeR Now: 1-800-909-5044 SO L 1-800-766-1 053

454 5309 $560 | | MAIL CHECK: Delta Communications, Dept. PM3

EIETEN T — | 52 Sorth St Sue A FeslehuTg T
SAME-DAY SHIPPING - MON GUARANTEE
170,188,225 5309 CALL |

318 (88 up Exc.Roller) £330 S600

11720 U.5. 19 Port Riche

TIRED OF RUSTY BALLS?

318 W/ Rollar ilers 35840 CALL | AUTOMATION MADE EASY UPSCALE CUSTOM SERIES STAINLESS
ﬂ 5533;: iﬁ | |NCREA5E PEODUC“GN STEEL HITCH 5*'-'-W

WITH THESE MODERN BOOKS
ON PNEUMATICS, HYDRAULICS,

FACTORY IMRECT STARTING AT 51893

FORD PRODUCTS AADE I[N LLS.A

200 s349  CALL ELECTRICAL & QUICK TOOLING CALL OMC NOW? 5800500000
300 Tric Exc. F.I S344 CALL The Most Popular Books in the Industry

300 Trk w/ F.l §3064 CALL Practical, Easy to Read, User Friendly LIFETIME GUARANTEEI!
mvezs Y 8410 CALL Thousands Used in Company Classes, [ —
171V6209 5474 CALL Trade Schools & by Individuals COMPUTER ERASE
183 V630 5455 CALL Slides, Teacher's Manuals & Diplomas avail. I BAD CREDIT FREE
289 gx ::g START YOUR CLASS NOW! I NS TAN L Y
gti:ﬁ ?&E?nu; e GaLl ® Industrial Fluid Power - Volume 1 | A0 vens of yaai of AAA ereditin your eradit e

® Industrial Fluid Power - Volume 2 OVERNIGHT  100°% Lagal

302 (85-87) W/ Roller 5636 CALL ® Industrial Fluld Power — Volume 3 DMV [DLT)
3BIW(ES-03)Exc. HO 5318 3469 @ Fluid Power In Plant & Field | "t oo R o 1
351W{B0-87)WHO (ex aun ) 5369 5469 ® Electric Control of Fluid Power | L 2 e J

351W(B7-90) Exc. Roller  $388 5518 ® Selected Tooling Treasures

400 CAl |

BIW 817 - Each 84" x 117 book is over 238 pages; fully sty e [nntant & Unlimited

3601360 $368 $519 illustrated. Only $16.95 each + S/M. Visa/MC. | | G e vt Weder

B 1HDARTHL THK 3472 CALL ¥ . e, St i
Womack Educational Publications, P |

a70 Truck 5558 CALL 2010 Shea Ad. Dallas. TX 75232 | Wi i Wiese e Wt I

429 BATS CALL M i Esoy s motall LIV e ZIOV e G

For more information & ordering details,
Call (214) 357-3871 or FAX (214) 350-9322

CABLE TV

s s ous || (ISYIYOINVIEINSEY| | | CABLE TV DESCRAMBLERS

Bes! Prices in the U 5..& ! We will ['lit'il .E.'I'f_'.’.':f. = Save Monev, Don’t Rent

NOBODY BEATS OUR

| Call Us Last For Best Price

| 1-800-677-0321

| Au-.:c-_r-ﬂ -_vah'_lr-:; e of service wel be dermed service:
WIDED CONNECTIONS, INC - ND FLORIA SALES

Pl e o ol
Flrubks Showes Hom o Fesee
1 b G By e o a—
UL s & O Vo P e
PO (e 1560, Nekoss, 71 3000
Call BS A |-B00-026-5109

460 (68-74) Clovite only  $400 CALL
460 (75-78) Clavita only ~ $429 CALL
460 (79-85) Clavile only  $440 CALL
480 (85-87) Clavita only  $480 CALL

OLOSMOBILE

| Jorrold, Ecmntlh: Atianln Panns_t;ﬁllr
F'l neer Green, FTBJ_SA:I Supnr-Pru

+* Wet basement? ¢ &
Heresﬂ'iesohlﬂun

Simple 1o Underitand - Step by Step VIDED
Sobves Leaking Basement Problems

Viordi Corp. 529?-5 t-
Flushing, NY -

1-800-430- 0116 +Lm
POPULAR MECHANICS = SEFTEMBER 1995

“Jerrold Impulm & Starcom series l"'itt':ﬂlhb
Sci. Atlanta inc. B536/+«, B580, Drop-field (MBO0)

| FAST SHIPMENTS FREE CATALOG
30 DAY MONEY BACK GUARANTEE

1 'BD“‘B1B*9633 M.F- 5.8 FE8T
LS. Cable TV, inc., Dept.: KPMO035

4100 N Poaerime Rd Bldg F-4 Pompana Beach FL 13073




S -.-_.a_---‘=-.'l'.-’.-..
HEW 17

1 PVAGALELE P “The Originals”
WAGON"‘ Novavision & MiLLENnNu®®
Revolutionary new universal one-piece converters and JERROLD® TVT & TNT
« HAULS 800 LRS! i itﬁq.'mrnhlcrsPFtu activates all Jerrold, Scientific ACTIVATES ALL JERROLD EXCEFT BASERAI
* BIG POWER. G anta, and Pioneer systems except baseband. SCIENTIFI ®
DRIVEN WHEELS Options include: ACTIVATES im*:m"’ﬂ“
o T&J trarsatle » Picture in Picture * On-screen display EXCEPT BASERAND
LI CVETSE H
it : H = Simultaneous watchirecord  » Sieren NEW IAPROVED
gD bk e :l » Channel ID * Last channe! recall Pioneer® PIO-II®
rural properry oeners " * Volume/Mute * Favorite channel WORKS ALL MONEER SYETEMS
burine1ses of amy rize: ? = Parental control * Ch 3/4 switch Call for
avs for itsell ove i ,
Ve I :u'rtr:\nr‘:mt sved' Plesse wrae or call for commplet: Al Othar m Avaliable your Microcom |nﬂ.
\ FREE DETAILS of the Revolugionary DRY NNy T = X v Sy FREE  800-665-2002
( POWERWAGON imcluding prices, specifi- Best Dealer Prices Avallable Anywhersl brochure
iz canets i "OF-Seamon” Saviegs now in effer At Boienithe Allanis. Ponss e regeis v MawiarCard - VISA - AMX « CO0
“PLL FREE 1 (800)172-4S6h 4. otk - i
To: OOUNTRY HOME Pﬁﬂﬂlrﬁ"‘[ﬂ'l 662N
Ferry Road, Box 89, Chatfome, VT (5449

Own A Wood-Mizer
CABLE TV s PORTABLE SAWMILL

D‘ E s B R A M B ® Saw e up io 36" dkamate Ower 13,000

-6 Ly 21 . long"—on i Sawmills
OWEST PRICES Mcwrm World-Widel

® AR-products mall
EBIlG A kin,and edige

Plaase have MODEL used in your area wha calalog: 2 00

INVENTORS

FREE BOOK

Tefs ad the tacts! Greas all 1he
| intormation an HOW TO OFFER YouR
INVENTION FOR SALE. i busaness
I snce 1954 We have heipad 100's

-

L2

N caking - - -
35 1 3 nn:;;;;.;r;.- B0-mirILIte - _'.I =) A L of inveniors and shawed them how ko
- " ) N stasy Vit suj-:ﬁi%'?.‘_‘_ : "] - Idmmmwmnm—um

workd. Nocost. Mo obligation. Mo salesman will call W
of coll for FREE BOOK filked with fecis.

| 1.800-537°1133, B 070,

® | T25 mulig »p

rRbar 1o
P by AT P 0 prmmte B9 Ty T Deed

[ 55935'
T ey e g e AL i -
[

' ———————— — —
srd cAeraw W rE—weE Tkl s b o -
o U——— WL D Lo R — "‘II
W puorkes. el 1| | wbocicien | b nd o F T | = LT 406D I E
Rl = reshen e et i Do

it § = o e 1 _8 00-5 5 3-02 1 9 } ﬁrﬁiﬂ 2P

mwa_al-rwm1 S oo Mirsr Products, inc. 8ss L] rp..
b BT e HEEL T A D7 2 s S e, . | __ Dept D-78-5, Fremont, Ohio 43420

—— — —— T — — — —

s THE BEST BUYS IN SPIRAL STAIR KITS

course explans spreadshects, databases
operations, applications, .-..mmm..l QAK VICTORIAN
tons and word processing. Get free facts!
1-B00-699-1458, Dept. JMTAS I L
or write At-Home Professions
2001 Lawe St Fort Collins, 00 B:EEEJ
. T

-able Converters & Descramblers
800-863-1007

Check us out on the internet:
hitp:/Aww.primenet.com/~az-tech
"I--u---n-l-l-—-uui-nﬂ—w

Aztech Technologies

Adspirey Inpiang el of Servon wal bar e scastencs

l

=Diameters 34" ln- ro” * Diameters 40" 10 8°0 *Diometers 4°0" 1o &'0"

*Kits or Welded Units *All Dok Construction *Weight Saving Cast Aluminum
= All Kits available in Any Floor-to-Floor Height and BOCA/UBC Code Models. Made in the L.S.A,

SAFE, EASY-TO-ASSEMBLE-KITS Call or Write for Free 32 Page Color Catalog:

Ml Ky im wock hor memedsaie shippeng or pick-up! Toll Free: S23-TA2T Ext. PMT5, The ion Shoo
SHOWROOM/WAREHOUSE LOCATIONS IN: [ hom e o0 220 7427 Ext. PM9S 5
Broomall, PA' [&410) 544-7100

Pomena, CA (P09 598.5744 Hame
Sarasota, FL  [81]) 923-1479 P iR
Houston, TX (73] 789.0448 hr— e E—
Chicogo, IL (OB} $52-9010
Stambord, CT (203) 375-B448

-mmmmrﬁm

“0 DAY MONEY BACK GUARANTEE
ALL TODAY FOR YOUR
REE CATALOG!

1-800-643-42 58

Siode__ Iip

MaiterCard * Wit « Ames * Dlsrsver

From the Leading Manufactu
.Q!L.gﬁ.gagmﬁ'."""ﬁﬁ“ n; ;irufifuirlzﬁs" s THE IRO“ SHO,!;
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AT TICA_FIHE_ DEPT

FACTORY DIRECT 1-800-648-5421
20,000 h

RAFFLE - DON'T MISS OUT
1995 FORD CAMPER VAN

To be rattled off August 27, 1995 by the Aftica
Fire Dept. at the Annual Car Show

This blug and white Van is equipped with TV,
V.C.P (remote conlrol), Refrigerator, Micro-wave, |

Sink, Toilet, AM/FM Cassette. Stowe and many SHB 85

maore luxurious features ok Pepeg)
The Van was purchased from Colton Aulp,

Inc.. North Tonawanda, NY T:'mfm"“;:
Delivery of Vian can be arranged should you win, g:‘r“"m
Winner has option of Van or §18.000.00 Cash Kt Ckar Gl et
The winner of last years Van was Art Kowalski. + Lt Sinev Tigper Fochnl

Lackawanna, NY ticket #26302 s . Back Gover B Bln . X5 Pough KL

Send 510,00 check or money order for each
book of 15 tickets, US funds only. Make checks
payable 1o the Attica Fire Dept. and include your

W aceagt VISA, Masercae, scos, Morey Crsers and C:0.0
AB.C.+P.0. Box 2121 « Ashland, KY 41105
1-800-325-0482

GUARANTEED LOWEST PRICES

MR 1 Flight Jackets |

CDPY RENTAL TAPES WITH DUR
VIDED STABILIZERS

Now you can tune-in 1o your tavorile
catle TV programeming snd
SAVE $100'S - EVEN 510008

£ MODERN ELECTRONICS |-
— 1-BO0-906-6664 —,
=3 -

2125 5 158TH CIRCLE « OMAHA. NE 551

domoy Wokae
=iy Pace & e Cormm
Fhi Lorapme Fir=all Ve il
BT, S —
gy g o | 10w [

name, address and |alephong number and tickets
will be returned 10 you before the drawing

Send fo: Alica Fire Depl.

PLAZAC SALES INC.

Cahle TV Comveriers Plus Panasonic, Scientific

s G. Brown Atanm, Jermold, Ploneer and more. Prolessional
47 West Main Street Service, Good Prices. One Year Warranty - Ship
Attica, NY 14011 CO.D. Any one implying theft of service will be

declined mles. Sarry, no New Jeney mles. Dealers

NYSGCID #5C-307-301-04860 Wanied PLAZAC SALES INC.

1-800-A-WIRE-4-U [ ] -B00-294-7348)

Dirives Like a Carl
Multi-speed
atreel Legal
Easy lo Pedal
1.2 & 4 Seater
Cargo Carner

RHOADE/ CAR

Free Litevature
615 K22.2737 Ex\. BGME

Don't Lose Your Head
over High ctiblie TV Bills!

Owning your 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

N==R MDAl S

875 S. 72nd St. * Omaha, NE 68114 H

| I Rovs B3 88, 7 yaars revamrermed winkbawiie. iy B Shackion . 1

PP CABLE T.V. DESCRAMBLERS

WHO HAS THE. ...

BEST PRICES & FRIENDLIEST SERVICE?
FIRST CALL THEM, THEN CALL U5
ALL MAJOR BRANDS AVAILABLE.
30 Day Guarsnbess = 1 % Warrsnny
GLAMORE ELECTRONICS
I —FREHLY AT 1 s 7

ha=il=B. o] Lol Mo, =loll cna d-8 ol S

.'m_w

Jﬂ“hrll_.u-,__.l____
!';"“"""“"-""""""f“-ﬂ“ Fersr by Builell @
- :“I" T e ——
FREE e 1onam s |
(A UL Vet

i

i R
= PO Box VA5-P

mu - -
Leu.%mm noss B 11e)as-sana SR

At Last & New Amazingly Simple

;
!
i

BECOAD THOSE Bs0-1100 GAME CARTIEOGES FOR AL LITTLE A%
B0 CEMTS L Owehi ARY ASD EVENY GAME SAVE YDUR WORE™Y
TR

DE L PUBUICATIONS . Pos 38, Cwor 1 F. Torrarcm, CA 908 v0-2000
F=

L]

1l



IHCLUDES | RECENYER
b3 TRAWSMITTERY
Carrary lube st wwreibbid amd
Lo F aey ikiling g up "l
8 bt g el 250 pasenats. [N MRS |
S prery hurey oo have Gn Ruleeed gate’

1-800-284-2837

(B AR DR mrflatiom sl b8 00

e

EYEGLASS SCREW-STOPPER

o e
Iﬁ‘ﬂﬂﬂuﬂhiﬁ[.ﬂmﬂn.ﬂhﬁﬂ-lﬁqiu-

Bardt §3. 95+ EF OO0 SAH

CALL FOR FREE CATALOGUE

v/ 4747/, /3
1-800-909-4333

POPULAR MECHANICS * SEFTEMBER 1995

el ek T I e ————

SALE!

r-..-_---.-_-___---.-....-

Presenting...

The DR® FIELD and
BRUSH MOWER

— the amaging walk-behired brush cutter that —
CLEARS & MAINTAINS meadows,
pastures, woodlots, wooded and rough
non-lawn areas with ease. CUTS
tall grass, weeds, brambles, tough
brush and saplings up 1o 1" thick.
CHOPSMULCHES most
everything it cuts. Leaves NO
TANGLE of brush 1o pick up
like hand-held brushcutters and
sicklebar mowers. Perfect for
low-muntenance wildilower
meadows, European-style
woodlots, walkng
paths, or any area
you only want to
oW ORcE O
mamnth or once

a season!

CABLETY "

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 MOMNEY BACK GUARANTEE!
FREE CATALOQG & INFORMATION

.m"é%’%!’“

Ieﬁm: There &5 no ohligation.

Mastercard » American Expreas » Visa » C.OUD.
HAVE MAKE AND MOCES. NUMEIER OF EOUIPMENT USED ¥ YOUR AREA

1 -Bﬂﬂuﬂﬂﬂ--“ﬂﬂ
For rm-cnr& m&wmr:m'm' 205-749-3122 |

umammum:m .
e T L il wll B o e S

CABLE_. WAREHOUSE

—— ——-——-n——n—-.—n——-....—._----—-

I
ITcL COUNTRY mmmuwcm'"
L Fery Road, Box 89, Charione, VT

e R

—:,b-.l.l:-
susan B, Anthony

Daodlar Sel
=R

@

Vo F

Complete 2-Year Set of

SHORTEST U.S. DOLLAR
SERIES SINCE 1795!

The only Dollar series with a shorter life than the
Susan B. Anthony Dollar was the 1794-95 Flowing Hair -
America’s 1st Dollar!

The Anthony Dollar was released into general cireula-
tion for only two years - 19789 & '80. (In 1981 they were
available only in Mint Sets.)

With this special offer you get all 6 regular issue
Susan B. Anthony Dollars for only $10! One mint
Unecirculated cotn from each of the 3 Mints (Philadelphia,
San Francisco, Denver) which struck them in both years
(1979 & "B0) - an $18.95 regular retail value!

Ridiculed by the public as the "Carter Quarter” the mind-
dollar is fast becoming a prized collectible. Hard to put together now, a Complete
2-Year Set will get even harder. Clip the coupon below and send today! You'll also
receive our free fully illustrated catalog, plus other offers on approval. Satisfaction
guaranteed or your money back. DONT DELAY! (Limit 4 sets.]

(T Fa g

o

TG [T

6k o

T L R

Littleton Coin Cumpanjr. Dept. LHO2Z72, Littleton, NH 03561
Cf_‘IEbr:]II'Hﬂ Ouer 50 Years of Friendly Service to Collectors oLeC

U T.EE;'I Please send me the Susan B. Anthony six-coin 1978 & 1980 All-Mint Set
at the low introductory price of 8§10 per set. (Regularly 84595 - Limit 4)

Send coupon with payment to x $10.00 per set = §

No. of sets (lmit 4]
Littleton Coin Company C ] =

Dept. LHOZ72 ."1"|1|p|-|1r]1_|.- 1,-.-.-|]j'.u:|d||.1'4ﬁ :‘f‘ 1.00 |
Littleton, NH 03561 I TS Wt}
Mr./Mrs. /Ms I

£ B 1
Ll Check or money order enclosed Address |
Charge to my VISA M SN — ',
AMEX Discover City State Zp i I

e ; =g —

L-.hll Date ! Il

]

I

|

Full 45- l'}ny i'-fﬂm'y Back Guarantee of Satisfaction



atellite-TV

Thwiy, A soa
s, * Huge Savings
499 « Easy Instaliation

Ilt + Complets Instruct.

Lat Us Help You SBelect
Your New Sateillite TV
Enfertalinment Syatem

Over 1 Million Depend on Skyvision®
1-800-334-6455

& I ETH-EET  Fan 318-TIS-A0TE

_@4_[' U ESskyvision®
1';’.

ol P TiEA DRIVE

| I FERQUS FALLS MM SE537 |
|

SUBSCRIBE

TD THE MAGATINE THAT MORE
THAN 22,000 READERS TURN TO
FOR ARTICLES, ADS & NEWS
ABOUT MILITARY JEEPS,
TRUCKS, TANKS & MORE!

Full isting of upcoming raiies. |

MILITARY VEHICLES

USA: 1 Year (8 lssues) 515 = 2 Years {12 lssues) 525 |
Canada | Fouw 6« 1 vemry Bid 68 OBery | Toar £ + [ Yoars A

P.0. Box 1748-48 * Union, NJ 0T083 USA
THE MARKETPLACE

WOOD AEAT

* MNever be cold apain!
* 10 year warranly
* Heals enlire bome
* Wood, Wood-oll,

Wood-gas models
* Foroed Alr or

Hol Watler furnsces
* Uses 1,2 the wood as olbher brands

Call or wrile for factiory direet eatalog

Charmaster
2307 HIGHWAY 2 WEST
GRAND RAPIDS, MINNESOTA 55744
218/326-6786 or 218/ 326-2636

HAMUINE
PIONEER

MAKE *90/HOUR
- ""}' SAVE ARUREY

!-:IH'ILHH'IHI RATRETE
TNDSHILLIN & PLATE GLASS

: Build You
Sl Wi Cnbn

"
i
i
[

CALL NOW - T mmﬂ Bﬂﬂ 595 6224

».0.mOX IR [ Elgu-u:u

Double Your S88 Overnighi!

State-of-the-art lubricam with
“Muoly

IS

! Available in all grades

fuel, oil, extends engine life,
reduces omissions! 3
Buy [or S2.080 + Fromehit, resell Tor

1 ahstribuiog

CSES 1

w4 MV guart., Hecom

Credit cards ad

cepied. Call Hue
(- 200 1L

FOR MILITARY YEHICLES

Baba at 1-8

ABLE TV DESCRAMBLERS

JEAROLD, IFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, PANASONIC

% ONe YeEAR WARRANTY ON ALL PRODUCTS IN WRITING !
9% Buy 2 save 10% oN sEcoND UNIT.

* EASY TO INSTALL INSTRUCTIONS WITH EVERY ORDER.

ok FRIENDLY, COURTEOUS SERVICE.

WEe GUARANTEE YOUR COMPLETE SATISFACTION WITH A
30-Day No-Risk TriaL PERIOD.

SCIENT

NICS

Rd. #334
E 68114

7914 W,
Omaha

FOR A FREE CATALOG OR TO PLACE AN ORDER CALL:

1-800-729-1776

SINGERS!{5:5% &

Aoauir sl Lme: (S04 14822385 - §

h’ﬂrﬁ You W Somathing Better Than Karac

FREE PH.D

ACCREDITED DEGREES
MINISTERIAL LICEN
PROFESSIONAL DIPLON
Psychic = Hypnosis « Counseling = & M

Rush Name & Add i}
PULE. = BOX 276265-PM = 54

{unr.rtll: Dome Kil

AN I:r Cinikrpchon, bnc

W B ATRAL « Hady, TX THAST
Bkl vond Crd Wigee? sinoang
s ebE RAewHither

**CABLE T.V.
DESCRAMBLERS

LW EST PFRICES!IE
CFS ELECTRONICS
1-800-995-17 18




Classifie

d Ads

Dorothy Nolan, Classified Manager

Circulation: 1,600,000

Rates: $12.60 per word. 10 word minimum.

Bold Face Type—$1.00 extra per word. (First word automatically set in Bold Face Typel. Gray Background—Additional
$54.00 per advertisement. Centered Headlines (5 words or less}—$65.00 per line, Our NOVEMBER issu= closes on SEPTEMBER
5TH. {On sale date is OCTOBER 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 remittance payable to: Fopular Mechanics, Classified Advertising, P.O. Box 33578, Charlotte, NC 28233-9920. 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: 1-212-977-5415.

Advertisers using a P.0O. 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.
Please have credit card information handy. Thank you.

Contact Dorothy at 1-B00-367-5452.

AGENTS WANTED

INGROWN TOE NAILS ELIMINATED Pair Departs. G-
aread. §5.00 Metures Hwy., P.O. Box 5532, Aloha, OR

08
ALTERNATIVE INCOME
: _.‘ 8 Greal icfea, & Lantistic plan or 4 very laresing
feoyect™ Wiy not pait i o work for youl Clasuifed Advar.
tare; ek b o M withisd i prOmRiEng il fhirse things
and mote, Ladrn ON HOW TO MAKE MONEY
ASS ADVERTISING™ Bocklet S1.00 (ng
couts, Waite Popular Machunics Classibed, Dept, 56, PO
e 53578, Chhariolie, NG 25253 9520

ARTS, CRAFTS, SUPPLIES

“GETTING Staried in Smined Glass ™ $1.00. Whitiarmone,
Box 2065T, Hanover, MA 02338

CLOCK WORKS. Boading supples, rockhound supplies,

AUTOMOEILES

£225 DAILY “CHROME PLATING" Auto parfs, Motoesy-
oS, inaxpanshe, sasy. (Frisk) informalion Chrome Finish,
Boa 5748, Defona, FL 32728

VAPOR CARBURETOR TRIPLES MPG. Free information.
HLA RZEISP Bowling Grean, MO 63X34-8350

FUEL ATOMIZER 2000. Famous, smal knd doublng pas
milaage lor many. Save gas and eam money. Cosis fess
man $150.00. Guarantesd. Fres Informabon. 307-577-3080
Zhr recorded message. Wiyoming Instrumants - A Mame To
B Trusied

CARS FORA $100! Trucks, boats, 4-wheelars, matorhomes
furndture, slectronics, computers ele. by FBI, IRS, DEA. fvail-
able your anéa now. Call 1-B00-513-4343 Exi 5-20024

94 MPG On My Car Using 520.00 In Supplies! Free
Repor-2 Stamps NIFL, Box 1465M, Seneca. SC 28679, In-
venior Catalog 52 00

DAUG RAID SEIZURES: Buy [in Cheap! Cars, Trucks,
Boats. Compulars. Seizures, Box 51488-AT, Ontaria, CA
17H1

HEW CAR ALARM warns thiosves wilh massage you
recomd. Free inforrmation. CKC Electronics, Box 28181, Wash-
ngion, DC 20038

FREE Eleciroplating Catalog. Books, Kits_ University
Futna,, Box 1071, Provo, UT B4801

AUTOD SUPPLIES & EQUIPMENT

ALTERNATOR Generator Rebuilkdeng Book Details: HV
Technologies, T505 Barkenting, Las Vegas, WV 85128

WHOLESALE Autc Paris—Top Brands—Unbelrevable
pricag—~All LIS/Forsign Vahicles. 1-800-435-8450

COAVAIR PARTE - Over 10,000 pans, 550 page catalog
rushed 3500 {(USA). Clark’'s Corvair Pans, inc . Box P
Shaftiirme, MA 01370, 413-825-0776

AVIATION, HANG GLIDING :

ULTRALIGHTS - Sample $3.00. Annual Subscription

$24.00. Unrafight Magarnas, 12545 T0th Street. Langa, Flor-
da 34543-3025. (813) 539-0814.

BUILD/FLY Your own BACKPACK POWERED PARA-

only §18.95 IEMM. 1085 Mediord Cantar #2440, Medford,
OF 87504

AIRBOATS, Hovercraf Suppl-n;;__ﬁrm.. Propelles. En-

gines. Calalog §5.00. Amowprop, Box 610M. Meekar, Okde-

homa T4855

BOOMEAANGS - HIGH TECH DESIGNSE! Incredible Re-
turns Amazing Fun. FREE CATALOGS. Boomeranghan,
1806-1 M. Jrd, Monros, LA T1201-4222

BALDING

GROW Hair 4 Montha. New Descovery! Box 1012-C, Makabl
1250, Pndippines, Brochure $1,00.

BOATS, OUTBOARDS,
TRAILERS, & KITS

BOAT KITS - PLANS - PATTERNS - AMERICA'S
LARGEST SELECTION - §/T0° - Powerboatls - Sailboats -
Trimarans - Dinghies - Houseboats - Hydroplanes - Tunnek
hadlls - Duckboats - Canoes/Sinppens - Kayaks - Dones - DIS-
COVER No drymot epory boabulding - HUGE ILLUSTRAT-
ED CATALOG $3.00 (Airmail §500), Book “Amataur

$6.00. - Free Epoxy/FibavglassSupplies Cati-
log - CLARKCRAFT, 18-8 Aqualane, Tonawanda, NY
14150

MERCURY - FORACE - EVINAUDE-NEW 1934 Bar-
gaine. Al Sizes .52 00 handiling. .5cott McCulloch
pans.. Elecira Manne, 610 Mermick Road, Lynbrook, MNew
Yok 11563 INFLATABLES. .

BOAT PLANS - PATTERANS - KITS - Cver 240 Canoes -
Hayaks - Hydroplanes - Sea Flaas - Powarboats - Sailboats
Quickisimple Silichengiue. Save! 188-PAGE DESIGM
BOOK - 8500, (Senl Airmail). includes Free “Boatbuliding
Supplies” catalog. “Epoxy Manual® $2 00, GLEN-L, 5152
Rosecrans. Box 1804/PMS, Belffiower, CA 80TDE-2138
10BI0—6258.

BOOKS & PUBLICATIONS

“ANARCHIST COOKBOOK™ Avalabie again' £25 00, de-

| versd. Baricade Books, Box 1401-X, Sscoucus. MU 07098

“SHARPENERS REPORT™ Monthly MNewsletiar. Valuable

| Tipa-Sources-Buy'Sell Used Equipment. Free Brochure

Skog Company, Depl. PM3, P.O. Box 221687, Minneapolis.

| MM 55432

) FAEE BOOKLETS: Lifa, Death, Soul. Resumechon, Pollu-
tign Crisis, Hell, Judgemant Day, Resttution. Bible Stan-
damiPM). P.C Box 67, Chastar Springs. PA 18425

BOOKS, TAPES, MANUALS. Over 600 Tines. Do it Your-
sell Legal Kits SAVE ATTORMEY'S FEES Free Catalog
Alegr, PO Box 957, Canaan, CT 08018-005T

BEWARE OF FISH STORIES - From Hundreds of -meu-
funites Investigated About 40 Prowe Realistc For 20-Page
FACT SHEET, Send 51.00 To. 5 Bade, Box 3853, La Habea
CADDB23653. = :

“ANYONE CAN BUILD A HOUSE™ MNo construchon skeis

| fequired. Send 519 85 JUBILEE TRADERS, Box 91081

Tucson, Anzona B5752-1081

HOW FAMILIES SURVIVE LAYOFFS, Dynamic, instruc-
| lional, kit reduces fears, anhances logathemess. Augh!
I £9.95—Boid Vision, PO Box 280347, Tempa, FL 33885

| PHANTOM GAMBLER mag. iacts. stralegies, humor, all
types gambling. 5 months $19.85 Agents wanisd Phantom

| Gambier Publications, 5761 E. La Palma Ave_, Suila 300P,
Anahaim, CA 92807,

. AMATING FOODS THAT HEAL!l SAVE MOMNEYT FEEL
GREAT!! SECRETS REVEALEDI! HURAY!l ORDER HOW
ONLY $6.00. BARTONDATA, 1700 CHITWOOD, BENTON,

| ARTINS

! DUTLAWS sourcebook of lorbidden devices | knowledge,

Wirite. #365-X5, Ponbald, NY 145260085

BURGLAR ALARMS &
HOME PROTECTION

UMIQUE Secunty Surveiliancs Catalog 55 00 ASC, Box
235, South Bend, 1N 46824,

BUSINESS OPPORTUNITIES

IMPORT-EXPORT opporunity, profitable worid-wide, mail
order Business trom home, withoul capital. We ship plan lor
no risk axaminabion. Exparience unnecessary. Free Repor
Madingar, Dept J2709, Woodland Hilla, Calilormia 91367

80,000 income growing plants, mees, fowers? Frea inlor
mation. Andmarm Opporiunidies, Box 217, Mdls, Wyoming
B2644.

£50,000 YEARLY Touching Uip Furniture. JP, Box B5T4,
Cranston, Al 02920

LEARN BURGLAR ALARM INSTALLATION — Eam Big
Monay in The Booming Home Secumy Busingss. Eaclusive
Training Sysiem incudes Hands On Installation, Egquapment,
Technical And Busingss Support. Leam Trede Secnets. Ex.
tresmaly Low Cost. For Froe Uterature Call 1 B00-375-0487

EASY RICHES - Fabulous Maiiordas . Band For
Free Details. Tree City Books, 408 Fulton, Clarkswilla, AR
2830

MAILORDER Books, 1,000% Proft_ Sekecico, Bax 1140,
Chparwaler, FL 34817

5225 DAILY "CHROME PLATING" Auto Pars. Motoey-
cles, inexpansive, sasy. (Free) information. Choome Plating,
Box 5748, Deftona, FL 2728 _—

LET tha governmen! finance your small business
Grantaloans 1o 5500,000 00 Free recorded message: (T07)
HRBED. (K],
PLASTERCAAFT P
Miids Avadabia Datais Lyn
Lk &0

MAKE YOUR DREAM COME TRUE, EARN $7% 000
YEAALY AEFAIHING CRACKS IN WINDSHIELDS AND
PLATE GLASS, NOT REPLACING THERL, CALL 1-800-526-
8522 (US/CANADAY: THE GLASE MECHAMIN, 4555 MW
102AD AVENUE, FT. LAUDERDALE, FL 33351,

LEARMN Sewmg Mackrd Pahinting

tle Home Business .!.{II'Z_I_'
B2510 Mantpark, Marion

LuCTe
# School Bor G0

Mas, Worter

Grgsshin Conalpohoer
finge. Dihig 43001

NEW'! GROW EXPENSIVE PLANTS. 2,000% FROFIT

TRl Fi-M3 ME

malion Growhey, Bos Saminpry

4TS

_ﬁ_ﬂ_ﬁl DAILY From Your Telaphons A:‘uw:ﬂ;gh&huml
Iver made ovar 51,000,000 using mina' (303} 837-1482
Recorded Cotalls

SEFTEMBER 1995
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RECYCLE! (AMAZING PROFITS MADE) Recondloning
Ajjicsmntie Batiernes! [Frea) inlormation! Banery Outiet, Box
A300PM, Hickody, NC 25603-3300

_F!.I.HIJ Turing Quickdy lumod wilh hoima Hlledy COUMEE
Diploma granted, Amarican Tuning School, 17050 TaHer
Dirvvd. Morgan Hill, Cald. G507

e e ]

SHIELDS it sasy. Wel tesch yol hew 1 shint and un your

HOMEWORKERS DESPERATELY NEEDED! Bul don't
get caughl = the homesork fraud trap! Huridreas of legrimaie
compansss wan 1o amploy you now! Free repont! Long SASE
To Consumes Natwans, Dept P2, Box 8138, St Paul. MN
55108

-..‘r = . .'!.-.- .
§1,000 WEEKLY AIR TOOL REPAIRING. Free Delails.
Box 4172, Wichita Fally, TX TE30B-01T2.

MAKE $15 000 manthily! Tha Pedect Business. No Imesl-
meant. Easy. Fres Bookist. MPM, Box 57, Lenore, 1D 83541

PRIVATE INVESTIGATION TRAINING! BIG INCOME!
OWN BOSS| FREE INFORMATION. PROBE, BOX
(PM2133, BEVERLY HILLS, CALIFORNLA 90213-2133.

GET PAID §28&/ Roll Taking Easy Snapshots Al Homal
Frea Report Phoioisl. Box 2457-PM. Pinscove, CA 92542
P09-G50-4737.

§2000 WEEKLY| Assemble Products Al Home Frea in-
fopack. UNIVERSAL-PM, Box 360378, Brocktyn, MY 11236,
NEW OFFER 51,000 Weekly From Windshisid Fepairs

Free Aeport. Sparkie, 805 County Pioad 501, Bayfield, CO
L 1R F-

CAN YOU MIX CEMENTT This business i for you. Make
ard install Pavinghlocks for big profit. Deails: Back Engimnss-
ing, P.0. Box 1304, Mehville, NY 11747

§2000 weekly shooling pholos &1 homa. Photocom, 4500
Surmimar, Sulle 134-PM, Memphis, TH 38122

TRAVEL BUSINESS - Easy, Prolessional, B 53, Banalits
Sand 519.85 (rofundabls). Eliofl Trawel, 7100 Pirates Cove,
Suite 1008, Las Vegas, NV 8328

DISCOVER which ol 1000 opporuniies can make you nchl
Frea dotailal Mountain Markstng, (PM), 42 Parking Valiey
Ra., Bryanl Pond, ME 04218

$3,000 Monitly Asssmbling Computen! (Easy Homa Buss
meas Opportunity | Free Report Computers, B620F Ripple-
creok, Morano Vaskay, Califomia B2557-1801 -

BIG MONEY AEPAIRING AUTO WINDSHIELDS. Supplies
s information. Grubbe (dass Paich, P.O. Box 243, Monficek
i, AR TVESS. 1-BO0-243-2213

$EO-ETRMHOUR Parlorming Usad Vehicle inspections / Ap-
praigals. Pan-Time / Full-Time. Free information 1-800-495-

2525 ¥
I—

Wmmmmrmﬁm

PO, Shlir, FL32STROTA.

BELTS, Buckins, Jewniry, Wallets Complete e 1asf sall
ars. Bag Profits. Color cataiog $1.00. Anchor, Box 3958-FMR
Mt Presacience, R 02911

FAMOUS MAME REPLICA WATCHES. Excebient Cuality
Wholssals Brochus 1-800-553-4734

MAILORDER SELF-PUBLISHING - Owver 1000% proft
Frea details on mproduction rights. S Publicabons, B428 5W
241 Streesl, #3A2PH, Miarmi, FL 33155,

RECOAD Videotapss . At Homa, $5,000 Monthly Possi-
tle. Mo Pormography. Free Detalls Wiila: CMS Vicaa Compa-
ny, Depl 17. 210 Loma Square - #1683, Birmingham, AL
35216

OWN YOUR OWN MAILORDER BUSINESS!--instani
fusge profits. Details: SPCCO, Box 852135, Miami, FL 33265
2135

#1 MOMEY Maker Spare Tima! No seling Mo imventory!
Publicly documanisd seven week 519,919 income! Frea au-
dio cassefie and Repor reweal sverything. Peal Money, 333
PGS SW 5th Streel, Grants Pass, OR 97526

" NEW 2000% PROFITS - n Moldmaking/Casting. Free in-
{ormaton: Caestcrafl, Box 17000 (M), Memphs, TN 38187
0000

320,000 Yaarly Saling Books by Mail. Recrufling Business
Asspcates, TPCF, Box 4113, Tomance, CA 30510

£60,000+ GROWING GOURMET SALAD GREENS! Fiaa
information. Hamid's, Box 681804, Frankn, TH 37068-1604

WHOLESALE BARGAINS, Fresbies, try mail
Wrila: Wholssals, Bax 51488-A, Ontario, CA 81781

BEAT RIPOFFE! Recover your monay. Frnee informabion:
Searmbusters, Box BEZAL, Hillssde, 1L 801620862

INTERNET Fiches! Ground Fioor Opponunities. P.0. Box
23097, Termpa, AZ BS2A5

WE BUY newspaper clippings. S7T81.23 waekly. Send
envelope Edwards, Box 467158GH, Atlanta, GA

ELREE

INCREASE Malsrder Profts! Make Money On The indor-
matan Supemeghway, FREE Software! Send §7.00 8H. Tay-
kar{A), 2725 Northridge Dirve. Gautier, MS J0553.

ENTREPRENEURS! $100,000 PLUS SELF-PUBLISHING
BOOKLETS, NEWSLETTERS. Irvestmant. De-
s Stahlkas, 60 Wesichester, Wilkamavie, NY 14221

1z ABLE HOME Guars-
jeed. Long SASE. POB 203732, Austin, Tenss 78750, "

MAKE MOMEY Mew Way To Stan impon/Expon Business
Erom Home 5400 E. Molioy, P 0. Box 1611, Collegedaie, TH
s

JOIN HOME - WORKER'S ASSDCIATION — Gel "Guaran-
tond Leglimate” Home-Employment Offers! (Many Choces!)
Write: Association - PMSES, Alexandria Bay. New York
138070250

50,000 YR. P/T INSTALLING LOCKS! Locksmith, Box
668, indian Rocks, FL 34635-0868, (813) B24-T931

MAKE §25.00 | POUND From Fres Aluminum Scrap? YES!
Fres Feport! Amenscrap - PMBES, Alaxandng Bay, New Yok
136070127

T EASY $1,000 WEEKLY! SELLING CD-ROM SOFTWARE.
Amaning profis Free details DAROM, 3111 Dpponunily,
South Dayiona. Flonda 32118 (904) 322-2011

134 POPULAR MECHANICS

| darmic-Paoroar Syster, 1

wction for Cars, Boats. FIV's Matoreydes. Pos
g 1o 20 Years, 1 Sag Abot. Damesship Op-
s | 2030314777, FAX 203-831-

CABLE TV EQUIPMENT

| CABLE TV Why renl? Wiisn yosi  Low
MH& YU CAD oWD LOWw proes,

TONITE 6pen: 1pm EST 14800-845- 7450
:trm mm-mﬂp Bow 1. Linsain,

CABLE Test Chips. Puts cable box o full sarvice model
520 95 1o 559 95, 1-800-452-7090, (110} S02-0841

CABLE Tas! Aus. Cubes, RFTYs and Traps. Jercld, Pio-
naar, Sigma Boxes 1-B00-871-1110

“BULLET™ BUSTER Em:hm-r.n;r t?uuh_rl:rur cabis &:-:
£19.05 « 100 SM, VISAME Elsctroman, (504) 482-3017

1] X

CABLE DESCRAMBLEARS. BARGAIN HEADQUAR-
TEAS, WHOLESALE PRICES. ABSOLUTELY THE LOW-

| EST PRICES! MONEY BACK GUARANTEE. NOBODY

BEATS US! AP ELECTROMICS +-800-304-3804.

Ay Tyont

Prices. Quality Service, and 14 years Experance Gives Us
The ADVANTAGE. CALL 1-800-852-3918 V | MC / AMEX

| DS COD. Advantage Electronics, Inc. 1125 Areerwood Dr.,

Burnaville, MM 55337 MEMBER OF NCCA.

CABLE TV CONVERTERS/DESCRAMBLERS. 2 yaar
warmantes on Jerokd, Zenmn, Tooom, Scientific Aflanta 'We
saracn mosl corverers Money back guiraniss NATIOMAL
CABLE SERVICES (219) 8354128

CABLE TV, CRIGINAL EQUIPMENT, DESCRAMBLERS,
CONVERTERS, ; DISCOUNT, CALL

COMBOS,
| HOW WE'LL MEET OR BEAT THE COMPETITION. UM}

TUAN On Creps - Save  Save  Sawe l..-.-ﬂnl Prces All
SA & Gi From 516885 10 §34 85 (407-362-1164)

CADLE TV CONVERTERS/DESCRAMBLERS Dort Pay

Ratail Buy From The Wholssaer 30 Day Money Back Guas
anies. Mo PA Sales DIAECT CABLE SUPPLY INC
1-800-B08-3356.

TOCOM FROM 5159, JERROLD, SCIENTIFIC STARTING
558, WE'LL BEAT ANY PRICES. EXTENSION 101PM.
800-903-3727 12-8PM.

CONVERTING BUSES TO
| MOTOR HOMES

CABLE TV CONVERTERS, DESCRAMBLERS, Scentiic
Alianta. Zeniin, Jerold, Paoneed, Dok, Replacemant For o
Modeis Cuasy, Prcs & Service. VieaMC - dsaler inguines
invied EAGLE Elsctronics, inc, 1-800-Z55-1187, 1307 Rsé
nead Bhed | Maphes, FL 33963

LINK YOURSELF TO THE FUTURE WITH OUR EXPER-
ENCE! Cable TV Converters And Descrambhers. Quality See
vice and Satalacton Guaraniesd VisaMCAMEX/COD Ac
copted. Cuantity Descourts, CABLE-LINX, INC. Minnaapois

et o —— i 3

CABLE TV DESCRAMBLERS/CONVERTERS. Jermoii
Scientific Atlantas, Tocoms, Zenihs, Pionesrs BEST
P_HECES! Fres I:_a:aia-:.' ALLSTAR 1-800-TE2-TI14,

DESQH;lIiBLEﬁ Arpone can buld with seven parts from
Radio Shack Plans $8 00, 1-800-818-9103

DESCRAMBLERS... CONFUSEDT Wa'll Explain AN Yiur
Ophons. A3 Models Availabls Ouslity Service. Open T cay
&8 EST SUNETATE EWHEEmHﬂ. 1-800-T17-1575.

CABLE TV Descramblers—Excelient Prnces. immediale
Shipoeng. VISAMOCOD Wing Wholssals B00-104-4408

CAMPERS - TRAVEL TRAILERS: PlansKiis Cataleg
$1.00. Glen-L, 9152 Rosecrans, Box 1804AVS.

Ei
|

FREE! Blackjack Strategy Card! WiHT WORKS! 1-800-

%E
i

FREE GIFT CATALOG — Watson Enterprises, 1631 South
Main, Dapt. PM, Hoplinanvilie, K 42240 - 1-B00-566-5T80

LY, RARE [TEMS, SEND FOR FREE CATALDG. UNIOUE
UNLIMITED, 1118 MOCKINGBIAD LANE, LOCKHART,
TENAS ToG4d.

“SMALL ENGINE PARTS" catiog 52.00. Smims, 513
Woatheriord, T 76088,

]

CB'S, RADIO & HAM EQUIPMENT

SECRET Scannar Freguencias! Federal Agencies, Surved-
lance, Police, Mons! Catalog §1.001 CRB, Bax 58, Commack,

books, kits, repairs, high-periormance
£3.00. CBCY, Box 315008, Proants. AT 85046

e T
POLICE-FIRE SCANMERS,CB's. MARINE ZWAY. AN-

|
(]

REPLICA Swess Walches
(404} BE2-0B0G, FX (404) 682-1710

PUCK PROTECTOR WATCHBAND. Lomhe: Cover Pro
bects Y our Favodte Waich. Fres Brochure! BOO-677-0371

COMPUTERS & SOFTWARE

21 Bi
e i
i1 H s
H: Bt
iid
i§ i
]

CONTACT LENSES

FREE INFORMATION - Ball Lowman, 3080 Finerbay, Ta
pa, FL 33819 1-B00-621-5325.

DECALS, EMBLEMS, PATCHES

MANUFACTURING ol cusiom paiches and caps. Hg'
quality. Low prices. Call BO0-438-4285 or FAX BO0-255.3581
A-B Emblemns & Caps



DO IT YOURSELF

CHIMNEY Cisaning Video, Prolessionsily Produced &
Packzged. Claan Your Own Chimnay! 524,95 Dave’s Chim-
ey Senvice, Box 4274, South Coltwy, Washinglon S8384 360-
B94-2623 CHIMNEYS @aolcom

BELT BUCKLES for coins, siones, jewsiry mountings, cut
siones, clock works. Wholssale catalog §1.00. Eloxfe, Box
TE9 Whealiand, Wyoming B2201

FURNACE INSTALLATION-MADE EASY Central haatng
et sysiema Dessgning Consulting. 1-800-462-4109

BUILD indestructable vulcanized hber lugoage &l home,
Frea new crafl information. GUGOL, 8145 S8th. StreetBu,
Flego Park, NY 11374

EARN MORE MOMEY! Lsarn slsctronics from videos
Cusrarmsed 1-800-678-8113

BUYING A HOME?T Homa inspection. Ratired home-
sulclerinepaciors detaded manual lels what 1o ook for and
what i0 avoid, possibly saving you thousands. Liss tha manu-
¥ o inspact lor othars. Sand $19.95 o0 Chrstophans, 4E20
Vilage Lana #17, Toledo, OH 43814

LEARN Modem Armowhesd Making. VHS 520 685 5™
$350. Commens, Box 5012-M, Central Posnt, OR 7502

AWESOME BAZOOKA WATERGUMN. Pump Uip & Blasi
Awny. Detailed Pians 35.00. Urban Plans, P.0. Box 152, I
wmasonal Falls, MM 55640,

PEST CONTROL DETAILS! NEW! A befier way 10 buld &
miuse trap, caiches tham everytime. §4.65 US. David Cole-
mar, 720 Latimesr St Neison, BC V1L 4V4 Canada.

EDUCATION & INSTRUCTIONS

NONRESIDENT UMIVERSITY DEGREES. Bachalor's,
Master's, Doctorates. Accredited, inexpensive, fast. Cradil ko
e axperience. FREE BROCHURE. Baars' Guids, Box
T0T0PM, Barkaley, CA 84707, (BD0) B35-B538 w26,

TERAMPAPER Assisiance. 18,278 Papers Avallable!
X¢-Fage Calalog—Rush 52.00. Ressarch, 113122 ldaho.
EEME, Los Angelas B0025. Tol-Fres Hoine: BID0-351-
222 {or 310-477-A220),

FARALEGAL GRADED CURRICULUM. APPROVED
fome shudly, Alflordable. 100 years sxperience. Froe catalog
H0-E26-0208 BLACKSTOME SCHOOL OF LAW, P.O. Box
a8, Depl. PM, Dallas, TX TEI7T0-1449.,

FREE VIDEQ External BA/BS, MS/MBA, PhD/LAW-Ac-
credited, hnancial mid. (BO0MI1-I775. La Salls Univarsity,
Degt. #7758, Mandeville, LA TO470-4000

LEARN LAMNDSCAPING a1 homa. Fres brochure. Call
1-BD0-326-8221 or writa Litetima Career Schools, Dept:
PRIDTES, 101 Hamson Strsst, Archbald, PA 18403,

EDUCATIOMNALNnstructional Videos! FREE CATALOG
18004619679 or wiite SMART VIDEQS, PDE 22602, 51
Lows, MO 83147

OFF CAMPUS UNIVERSITY DEGREES, Credil For Lie

BAPTIZED; Man. 21, Luke 7, Acts 2; Acts 3. 1708
Fredncksburg Ave., Laketand, FL 33803-2561

ELECTRONICS

SURVEILLANCE/COUNTERSPY, PROTECTION! Guar
anfesd Lowesi Prices! Catmlogs £5 00 Protector, Bos
SH094-M, Sal Lakes City, UT B4152—{B01) 487-3823

; - WE
B e S 25,08 FEF. Biou. $0002¢-

GG T PHOMETAFPPEDT Fres Cataiog Countss Sur
redlance Eguipement talls you fast! 1-800-732-5000

EMPLOYMENT INFORMATION

ASSEMBLE EAEY PRODUCTS al home! Excolient pay!
Gumanised 1-800-377-6000 ex7038

ADDRESS Envelopss Par-lime Al Home. Make Up To
§100 Par Day. For Maone information Send Mame & Address
To P.0. Box 28310, Newark, NJ 07101

§500+ WEEKLY clippang newnpaper ahicles af homa, For
Getaia send $1.00, iarge SASE: Corpus Entepises, Depl-C,
Bea 200073, Kafiering, OH, 45429

ENGINES, MOTORS

ENGIMES - Briggs, Kohier, Difars - HUGE DISCOUNTS!
Catwiog §2 00 Engine Mart, 2642 Newlound, Memit (sland,
aees2

=

o

FINANCTIAL |

FREE GOVERNMENT GRANTS! Bilons Availabla! Never
Fepay® Cafl (24 Hours): 1-{619) 599-3502

INFORMATION, Forms needed o raireve youl credl -
Pt Send §7.00 To: View (T68), 200 Wesipor, Box 5908,
Farmas City. MO B4111.

SECRETS OF SUCCESS IN MUTUAL FUNDS
Guichs, Fres Detads. P Whitfisid, 208 East 5188 Streed, Sute
156PM, Mew York, NY 10022

GET VISA/MASTEARCARD Guaranteed Approvall Na
Cradil. Bad Credit, Mo Problem! Free Infermation, Call 24
Hours 1-800-877-1207 Exf 1350

VISAMMASTEACARD, Bad. Mo Cradit, OK. Call Now! |

1-B00-845-4502
MNEW Valid Credit File, Fres information, 24HRS, 213-368-
B114

FREE Information. Avosd Probate, Save Anomey's Fees,
Protect Your Family. Universal Press Co., Box 28277, Cleve-
land, OH 44128

FOR THE HOME

FLUSH'N'SAVE . . . WATER & DOLLARS. Todo! Flush
Cionirol For Under §10.00, Uisea 70% Leas Water. information
5200 Applied To Order Plus FREE GIFT. Schuyler Products,
AL 1 Box 543, Wast Hurtey, NY 12401

GARDENING & LAWN CARE

BEAUTIFY your LAWNMGARDEN! Save TIME/MONEY
wilth the “AUTO-LYZER™ The new AUTOMATIC FERATILIZ-
ING DEVICE! Mexes dry chermacal tablets inio your sprinkiss
sysitem. Easy install, Consarves waler! 100% Gauaraniead.
(829.95). Fres Details. Thompaon-Pich Products, 10332 Feg-
eral Bhd , Sto. 2268, Derveer, 0O BO221

GO-KARTS, MOTORCYCLES

GOVERNMENT LANDS

GOVERNMENT laznd now avadable for clam Up 1o 160
acres/parson. Frea recorded message: (TOT) 448-1887
[4EH)

GOVERNMENT SURPLUS

|i

GOVERNMENT AUCTIONS - Your Area! Cars, trucks,
computers, morel Must salll Call Now. 1-B00-801-2212
exSPT030

DAUG RAID SEITURES: Buy Din Cheap! Cars, housas,
boats, computers: Selzures, Box 51488-A, Ontario, CA
a1ra1

HOW To Make On Governmand Surplus 3388 K. T
Enlmrprisa, 1710 Havel Place, Faribaull, MM 55021

HEALTH & NUTRITION
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HEARING AIDS
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HERBS - Yohimbine Pau d'Acro Others Catalog £1.00 (Re-
fundahis). “One Siop Centar”. Juds Herbs, Box S53PM, Huni-
ngion Station, NY 11748,

HOBBIES & COLLECTIONS

5
E
:
g

FREE BROCHURE. HOBBICRAFT, P.O. BOX 8123,
PARAMUS, NJ OT653-8123.

WORLD WAR Il. GERMANY. THIRD REICH TRADING
CARDS. 12 DIFFERENT/10.00, 30 DIFFERENT/$25.00.
MOLMNAR, BOX 3665, CHULA VISTA, CA 91008,

PINBALL MACHINES! - Books, Farts, Catalog 52 00,

:
g
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HOUSE PLANS

TION'S SOLAR DATA: $18.85 US. Solar Powar Supply
Comoration, TO3-034-8075

HOVERCRAFT

HOVERCRAFT Plans, Kits. Information $8.00 (Fuetund-
able), SevToc, Box 646, Monma, WA BEZT2

HYPNOTISM

LEARN TO HYPNOTIZE! 520. Hypnopowss, P.0O. Box 165,

z
z
g
-

INVENTIONS WANTED

INVENTIONS DEVELOPED & MARKETED - FREE -
PROTECTION CERTIFICATES US Patent Office Former
Emxamings, Licansad Patant Engneer, Manulacturers Rapre-
saniniive. Paiman, Suite TO2PM, 230 Broadway, MNew ¥ork,
NY 10279

LEARN how to ofiar your imvention lor sale o licenss. Fres
booklel oullines procedures, royalty rales, reguinements
1-B00-537-113], Keasler Sades Corpomfion, C-5-1W-5, Fre
o, Dt 434240

I WILL FINANCE your iesanbon, if | ks i Entrepranssinal
irwmstr might el pou. This i net ao fleecing” oo,
quﬂmﬂ:z ndgement of your kea, | require §
migniod . notariied AOLIATRT Dt e -
leve evalnation. Docusnent kit 1, Sand 2500 lor doce
e kit 1 Dignign Diyharmeos, B9TE SW 15ih., Bocn Raon,

INVENTORS

PATENT IT ECONOMICALLY! Free delails. Licansed
since 16058, Raner Associabes, 3008 Fondulac, Rechmond, VA,

§

REGISTERED PATENT ATTORNEY. DA Kefestrings
Frea inlormation. 1 -800-8566-T577

wertte for frie. COMFIDENTIAL _

INVENTION & FREE 226 PAGE BROCHURE. tntroduction ko
Mariating Plane,  Frosofypes &
Fuadity Available. Al m Copyrights

INYENT SOMETHING? ESI Ing. links unconnected indi
viduals with decision-mavsrs Fras brochara supplhan

1-800-547- TRAS

FREE Haaring Aid Catalog. Al Models. Huge savings! No
salssman will call Ahodes. Dept 311, Brookpont, IL 62910
1-800-488-3100

HELPF WANTED
ASSEMBLE Easy Producis Al Homa' Top Pay' Guaran-
tmad! 1-800-377-6000 Ext. 7030

EASY WORK! EXCELLENT PAY! ASSEMBLE PROD-
UCTS AT HOME. TOLL FREE 1-{B00) #67-5564 EXT, 5038,

HOME TYPISTS. PC users needed. $45 000 incoma po-
tential. Call 1-805-962-8000 Exi. B-20024

INVENTIONS. New products. We submd o industry. Patant
sorvices. 1-B00-288-IDEA, :

SELF-PATENT INFORMATION KIT, Complata A-Z
Instruchions, Forms, How 10 appdy, ekc. §34 85 1-800-753-
8445
" INVENTORS-MEVER SEND IDEAS TO STRANGERS!
AVOID RIPOFFS - SAVE THOUSANDS! REVOLUTORARY
PROTECTIONMARKETING METHOD NONPROFIT OA-

SEPTEMBER 1995

135



INVENTORS Don't Be Fooled - Call Our inventons Club
1-B00-485-178].

INVENTORS! Can you patent and profit rom your idea?
wlmlwummmwnm
free information. Full mngs of patenting and Mmarketing sef-
vicon 1-B00-582-2473

INVENTION Help Firm Seslung ideas To Maret. No Fea
For Approved ideas Until Sold. BOO-564-2004

DEAL DIRECTLY WITH REGISTERED PATENT AGENT
and gualilied U.S. Patant Office Examiner. DON'T BE
FOOLED BY PHOMIES. Free pateni information - “Patent,
Develop, Marked, Your Invention”, Richard L Millar, 12 Park-
e Drive, Suite-M, Dix Hills, N¥ 11748-48T9, (518) 499-
4343

IMVENTORS: Exgarisncad patent aficemay i Washeahgaon
DC. Free iormation packege BO0-BTE-68T0, J.P. Halonik

oty 1H00NTT AR ]

PATENTIals INCORPORATED DOES IT ALL; SEARCH-
ES. PAOCURES UTILITY PATENTS, MARKETS AND LI
CENSES INVENTIONS FOR A PERCENTAGE 1-800-261-
7497

SELL® YOUR IDEA__.. Fres info on Palents, Licans
img. Maroeting, based on 25 yrs Exp, Harshaw Regearc 800-
451-1%4

INVENTION PATENT DEVELOPMENT MARKETING
FREE PAOTECTION CERTIFICATES. U.5. Patant Office Ex
amingr Geonge Spector, Sulte TOZPM, 233 Broadway, New
Yo NY 10ETE

PROVEN econamcal mathod 1o sacunng pirongest poss
big patenl profection Money-Dack guaranles Rngnaierad
hischasl Fitrpairck. 1-800-4-RESULTS

FREE haln tor ivventors! No chare Tor protection Torma
and introduchon kit ARiliated inveniom Foundation. 1-800
525-5885

LOANS BY MAIL

IMMEDIATE CASH LOANS! Borrow §1,000-575,000 Ha-
gardiess ol credit or incoma-Mo Coliateral Required SAME
DAY PROCESSING. Call Toll Froe 1-{B00}-152-5889.

SIGHATURE Loans Musi Have Checking Account and
Sipady Job, 1-BO0-445-DEB0

BORROW 5500-5100,000 98% Elgpible Ovamight Senvice
En} are-gez

BOAROW $100-5100,0000 No Coflaieral. Personal Dbl
Consolidation, Business, Aesaiental - 1-800-444 6559,

MACHINERY, TOOLS & SUPPLIES

FINALLY! METRIC FASTENER KITS Cuabty Hardware
o §1.00. Aelundabis Pomax, Box 246, Pomona Park. FL
32181

FOUNDRY SETS Supplies, Brochure §1.00. Pyramed Prog-
wcts, BS35ST Amencan Canal Ad, Nedand, CA 92257, (618)
544285

LATHES - INDUSTRIALMOBBY FROM 5410.00. MET-
ALS, SUPPLIES, CATALDG $1.00. CAMPBELL TOOLS
CO., 27100-D SELMA RD., SPRINGFIELD, OH 45505. 1-513
122-B582.

EMCO Maser Manual & CNC Lathes Free Catalog Bius
Ridge, Box 536-Y, Humcana, WV 25526-0536 3045623538

FAEE Catalog! Taps Drills, Reamars, Upto 47 Metics up
1o 52rmm! Inspection Equipment, Machinery. Abrasives, Hand-
jools & More! TAS Tool B00-525-8665

4" METAL Cuming Lathe $132.40 Tas. 12410 Nightingale,
Chandier. AT B5249
" BET Yo Dadet Kivow Al The Offferent Classifications Pop
st Mpcnanics Hios Avadabse Call BOD-BAT-5452 O 202
E45-1 67 For & Gomglesa List

MAGIC TRICKS, JOKES,
VENTRILOQUISM

VENTRILOOQUIST Supplies. Instnaction information FREE!
Dummy Cataiog 5200 Maher, Box 420-PM, Linkston, Col-
orado BOVE0 2

FRAEE! Worid's Leading Nowelty Catalog. 1600 Jokes
Tricks, Sciance, Sporns, Hobbes Johnsan-Smilk, F-01,
Bradenion, FL 34208-5500

MAILORDER OPPORTUNITIES

GET LISTED! Racaive opporunity offerm n your mastax
Aaiky! Wrie Vingyan 708 M. 21, For Smeth, AR T

MAILORDER Millionaire Aeveals Moneymaking Secrets
Fres geciig cassafie Mel Powsrs, 12015 Sherman Poad
syl Casornin G605

it POPULAR MECHANICS

FREE S00#S - Outstanding Opportuniy. Unlimded incoma -
Froe information Cali: (G914} 573-2067

FREE DEGREES| COUMSELING, SPIRITUAL, HYP-
NOTHERAPY! MINISTERIAL LICENSE! PULC , Box
ITEES-M, Sacrarnenio, CA G827

MONEYMAKING OPPORTUNITIES

CAAPS SYSTEM, Wins consistently GUARANTEED!
Free recored information: 1-B00-217-TT11

WRITE ADS THAT SELLI How-To Instructions $10.00
Copywoms, Box 22147, Alexandria, Virgena 22304, Orchar
Mot

FREE Busnass Opponunity - FrumFmﬂd-M;—
age/Broker—5 10,000 Monkh Potendial — 1-800-870-3282

WIN AT BLACKJACK, GUARANTEED Or We'll Fay You
%1000 Fron Details, 316-952-6613

BE A Winner Proven Groyhdund Racing Syatem: S500,
&, Lynch, P, Box 103761, Denvier, CO BO250-0761

1000% PROFIT, Saling informaton By Mad Free mepon
Band SASE C.J. 1750 MW. S58eh, Saafle, WA S8107.

“DAILY LOTTERY NUMBER. Winning System Based On
Mathemabics. Send §6.95 For Information. Raichard, P.O. Box
354, Dewnangiown, PA 19335,

CRAPS The Pro Method Complets Program And Basics
Video 53495 AVA, PO 742434 Dallas, TX 75374

| MUSIC INSTRUCTIONS & INSTRUMENTS |

ACCORDION Top Brands, Condovox, Buy Direct Tramen-
dous Discounts. Trades sccepted. Free brochuns PM, Accor-
dion-O-Aama, Inc., 307 Tth Ave., New York, NY 10001
Phone 2132-6T5-9088

ACCORDIONS, CONCERTINAS, Bution Boxes, naw,
used, repairs, rades, crsdit cards. Castgiona. Box 405, War-
ren, M| 48090, Catslogs B00-325-1832

YES! SUCCESS CAN BE YOURS. Enhance [hal parson-
ality now, 1:500-2-A-NEW-ME. $3.95 par meute. 18+,

FREE PRIVACY CATALOG. Cash incoma opportunities.
Gacial loana. New identity. Eden. Box 8410-PC, Fountain Va-
lay, CA 92728, 1-800-338-B484

BEAT LONLIMESS & DEPRESSION! My program works
1.800-446- 1218 52 95 par minuies. 18«

LEARM Professsonal Photograph Shooting Video 52435
Associaies, Box 505, Rivardaks, MD 20738

HOW TO MAIL YOUR ENVELOPES FOR ONLY Ze
EACH!! Forward SASE to; interaci, 17030-80 Yonge, Tamnto
Ontana MSE 172

WANT PEACE OF MIND & JOYT NOW THERE'S A PRO-
GRAM JUST FOR YOU. 1-900-476-6T68. §2.95 PER
MINUTE. 18+.

DESCALE YOUR WATER PIPES . . . AUTOMATICALLY.
Our “DEcakc - Calcasm Elrminator ity on your waled Suppity i
i Firuies. i OBSCASE Your pipes continuously and aulomatcally
Mo moe bme and scale build up Mtroeucsory [Roe 560 00 (shep-
ping meluded) Csorey intemational 335 South T 51
WY 14042

Lewaston

| T FREE Long Distancs! Lisa Tha tmtemat Today As Your |

Prosider, Complate insiruachons 5500 + SASE To P Vande:
ok P.0 B 2008, Hoslare, M 49422-2056 ;

SELF-DEFENSE FOR EYERYONE. Viteotapa 51388
35 Cantury Entmmnsa, 1345 NE 127t Street 53, M. Minmi

FL 33181

ARECEDING HAIALINE STARTING TO WORRY YOU?
Stop hasr loss and wakch i grow back No medical procedures

| orchamicats 100" MONEY BACK GUARANTEE. Send mio
for £27 50 1o Hairine Famedy, P.O. Box 42768, Tucson, AZ |

asTaa

COLLEGE DEGREES, High School Diplomas Autheniic
| Mooking Frae Catalog Dept PM-183, Mabonal Certficate, 126
1:3th St, Brookiyn, NY 11215 [718]) 763-6803 (24 Hours) FAX

‘ 718.565-3400

PLANS, BLUEPRINTS, PROJECTS

BUILD A Toy Barn Sioemer Biplans With An 8 Foot Wing
Span, From 3 Sheets Of Plywood And Scrap 2 1 4's Using
Simple Hand Tools Send 51295 To. Venable Enterpnses

| PO Bax 2921, Milan, NM 87021

MR. BOB, & valuable ool ko sasily measure for cutting Ol
of plumb o square, accurile 1o 132", Save material, labo
time. ONE MAN SYSTEM o 12 For EX plans send 5§15 00
fo- MA. BOB, 11767 5. Dixia Hwy, Suite #3686 Mami. FL
33156

PROVEN PLANS. Build INEXPENSIVE 400 HORSE-
POWER 350 Chevy Engine. Send $15.00 P, Faj, Ste. 508
151-10000 152nd Street, Surmey, B.C. V3R BXE

PLANS for Shop Equipmaent, Tools. Homa and Garden Pro
jects. Green-Houses, Allermative Energy, Trallers. Sens
SASE For Fres Description Lisi. TDS, P.O. Box 726, Spand
NV BRI

AUBBER, plastc compounds, techriquas, sources. Fres
inlormation, Castorah, Box 17000 (A9), Memphis, TH 38167
0000,

CASTOLTE Liquid Piastics. Crystal clear, colom. For cas
ducing with our Mokd Making Supplies. Catalog $3.00 refund
abls. CASTOLITE SL/PM, 4815 Dean. Wooostook, IL GO0

FOIL ImprntingLatepressFubber Stamp Catmiogs Spec
ity 52.00 Feiundabbe. Barco, Box 1011P, Bansonville, L
BOTDE,

AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY
FOR YOU. YOU CAM CALL DR FAX IN YOUR ADVERTISE-
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO
CHARGE IT TO. ASK FOR DOROTHY NOLAN, 1 (800 387-
S4E2N212) 548-3167. FAX: (212) 9775415

NORTHERM IDAHD, 5-10-25 ACRES. Beauthd Norfees
Foros! and Laks Country. Hunting. Fishing, Recrsabon, e
groment. FREE Brochure. MATIONAL ASSOCIATED PRO#
ERTIES, 1111-ME Sharman, Cosur dAlene, idaho B3814
(208)664-8161

BARGAIN HOMES Forsciosed, HUD, VA, SAL Bailos
properies. Low down, Fartastic savings’ Call 1-805-8632-8000
Ext H-20024 lor list.

LET The gowarneman ey fof your nie of existing home Cve
100 diflieren programs avadable. Free recorded messags (707
A48-3210. (BRIIY

ARKANSAS - FREE CATALOG. NATURAL Beauty
Taxes. The good ife for farmdes and reirement. F
Oisen Asaltors, P.O. Box 237-P, Booneville, AR 72927 Cal
toll-free {(B00) 432-4505, Ext. G41F

VINTAGE RECIPES Mawsiefior $4 sampls Polygon, Bo
867, Elverta, CA 95826-D687

HAM Colomblan Styla Plus Tips. $3.00 to. CECO. 454
Furmn C1.. Silver Spring. MD 20906

CONFIDENTIAL Addresa Forwarding Wordwide. Vocor
mail. Madlpost, 2421M Praf. Chicago, 60545 (312) Te4-0nE
[BO0 A90-2159

T

“FREE| REMAILERS LIST. AGENTS NEEDED. PS5 Ao

San Antpnes T -'E:":'"

RE-UPHOLSTERING VIDEO TAPFES

LEARN T

B May

Fla-upholsiar with vicecs. Tomben, PO B
M) 20106, (4105 BSE-L225

stonng Fres Information Pachon)  Liss

SERIOUS BUYEAS: LOWEST PRICES ANYWHERE
i ill U5 (mEl Fres prios st 43 year in s
Antgnna King. 1-800-814-5377

GET Sound for VIDEOCYPHER-N and Plus ke ofers =
without codes. 519 55 Massinan, Box 3820, Rio Linda, 0
05673

FREE Catalog - Lowest prices world wide SKYVIS:0%
1022 Fromher, Fergus Falls, MM 56537 1-800-334-5455

18" D5SS BREAK, How paople mcirdd Al programeTsng -«
jually troe. 529 85 Fegues!, 5201 Kingston Pike, Sule &1

| Kpoweiie. TH TS0



SCHOOLS

HIOH SCHOOL AT HOME, NO CLASSES. LOW MONTH-
LY PAYMENTS. INFORMATION FREE. EST 1867. CALL
1-800-228-5600 OR WRITE AMERICAN SCHOOL, DEPT.
345, M50 E. GBTH ST, CHICAGO, IL 50837,

SCIENCE & CHEMISTRY

24506, Columbus OH 43224, (614) 263-3588

INVERTED-GRAVITY Chamber Complate Plans Theory
F18.00 SDK, P.O. Box 25842, Los Anpetes, CA B002S5

SELF IMPROVEMENT

FREE, interesting. Ilustraned, Sl Book Cata-
g Write: Theodors Daves, 6125-A Mame Court, Citrus
Heights, CA G5821

SOLAR & ALTERNATE ENERGY

FREE ENERGY! Fusl-ess mobors and generators. HAA,
IREPU. Biowling Grean MO £X104-8350

Duenrnay, Laval (OC), H7E 5H1, Canada

FUTURE FUEL - NOW. Buid ESKOTA Hydrogen Feac-
o 201 Plan - $18.50, Kit - $225.00; 5 Gal. Plan - 52750,

SPECIAL SERVICES

INFORMATION. On anything. Ferguson Aessanh Special-
ists, BO-15 Woodside, Woodsida, Mew York 11377

STAMP COLLECTING

DISCOUNT Stamps, Packels, Frea Lisi. lva, Box 197-C,
Handord, CA 83232

FREE sampia plus catalog. Jeferes, 3480 Middiabaelt,
Wost Bloomiod, MI 48323,

FREE Giar Bargasn Stamp Catalog, Full OF Al Tha Labest
Ofterings On Woridwede Stamps, Accessonas And Supplies,
Baseball Cards, Postcards And Banknodes. Plus You'll Re-
oeive Starmps On Approval, Buy Only What You Lile, Fetum
Balance, Safislaction Guamnantssd. Jamestown Stamp Com-
pany, Inc., Dept. EBSPM. Jamesiown. NY 14701-0018.

OLD U5, stamps on approval Sherman, Box 18385E,
Philaceiphin, PA 13111

10 DLD Mint U 5. Commemortives. 25¢ Approvals. Gioh-
al, Box 7428-F17, Otympla, WA 98507

TELEPHONE & SERVICE

TELEMARKETIMNG & Voicsmal Machines New & Lised
Frown £365 00, TO3-T68-8443

_FREE!!) LDOS DISCOUNT CALLING i

TOBACCO

v

CIGARS, Tobacco. Pipes. Chew. Free Caialog Ene To-
bacco Co.. 1628 Euchd, Cleveland, Ofeo 44115,

FREE 48 page color calalog lrom Carey's Smokeshop,

cigars. handy accessories, pipa care kits, and more. Call
Carsy's Smoksshop today! 1-800-008RIAR. Amarica’s
Smokeshop since 1048, PMDOS0S

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Guarameed. Catalog 52.00 (Relundable). Cameiol. Dept
44, Bos 65, Brigiol, Wisconsm 53104

TOYS, GAMES, KITES, PUZZLES,

NOWVELTIES

PERSONALIZED EXECUTIVE DARTRBOARD. Deskiop
Editson, $21.90. 215t Century Enterpnse, 1345 NE 12Tih
Stren! 43, N. Miami, FL 33161,

TRAVEL & RECREATION

RECEIVE Cash Back Every Time You Travel On Any
Cruss, Car Rantal, Hodad Or Aifting Tickad. Write: SPRIETCO,
PO, Bom 3851, Mission Viejo, CA §2880

WANTED MISCELLANEDUS

BUYING Tungsten Carbicde, Moly, Tantalum, Gold, Siver,
Plafinum 1-800-321-6814

WINEMAKING, BEERMAKING, ETC

FREE BEEAMAKING BOOK-Catalog Finest Equipment,
Ingredeents. Fast Service! 1-B00-852-8545

BEGINNERS SPECIAL. Free Catalog and GREAT
PRICES. Call U-BREW 1-800-845-4441, Norih Myrie Beach,
5C 20582

WINEMAKERS - BEEAMAKERS. Free Iustraled Catakog
(800) B4 1-T404 - Kraus, Box TES0-L. independence. Missoun
A0S

GOURMET Kits. Froe Catalog. 7710 91 Avenue, Varo
Baach, Flonds I2067. 1-800-TRO-SUDS.

WINEMAKERS - Beermakers Free Catalog Of Suppies.
1-800-468-5444 Semplax, Bax 114TEP, Mennaapolis, Min-
rasota 55411

Ordar
Ppu ecnanics Fomm
585
P.0. Bax 33578, Charlotts, NC 28233-9920. FAX: (212) 977-5415
Classifisd Advertising Dept., 1 (B00) JI&6T-5452 — (2132) 648-2167
DEADLINE FOR ADS: Copy and payment mus! be received by the Sth day of the 2nd precading month lor the AL S T
ssus in which the ad is to appear. See Head of Classified Section. $12.60 per word—10 Word Minimum
HOW TO COUNT WORDS: Name and address must be included in counting the number of words in your ad, BOLD FACE CAPS—51.00 Per word
;agnnur;m or number used counts as 1 m:$$“&:méwi Wn&dw Street, New YMHN?VM 10018: ¢ [{First Word: No charge for Bold Face)|
Zip codes are nol counted. Phone #: 2 DS, Symbols as kays are charged lor. or state count F
% 1 word each: New Brunswick, New Jersey: 2 WORDS. Abbreviations such a5 C.0.D., F.O.B, RPM., USA, “WW
PO, 5«7, 16mm are counted as 1 word. (P.O. Box 392 counted as 3 words) Websier's Intemational Unabridged
Dietionary will be used &s our authority for speliing, compound words, hyphenations, abbreviations, stc. Send remit- - §54.00—Screening
tance payable and order lo Popular Mechanics, Classified Departmant, P.O. Box 33578, Charlofte, NC 28233-0920.
Pease ndicate Heading under which ad is io appear
Ramitances of $ & anciosad o cover mnsartion|{s] in tha __issue(s). ___ Classification
NO CHARGE FOR CAPS | 2 | 2 | 4 | 5 | ® | 7
[] i L] i 10-51.28.00 i 11-5138.60 12-§151.20 i 13-5162.80 I 16-51T8.40
15-Fise.00 I[ 18-5201.80 i 17-5214.20 i 168-5226.80 | 19-8239.40 i 20-5352.00 J| 21-5264.80
fr2 op ] I[ Z3-5286.B0 i 24-5302.40 i 25-8315.00 i 18-5377.80 i IT-5340.20 | H-5352.80
5365 40 I[ 30-8370.00 i 11-5300.60 i 12-8400.20 | -54815.80 i 38428 40 | 25-3441.00
¥-$453.50 i I7-8468 20 i 38-34TR.BO i J9-B401.40 : A0-3504, D0 i &1-8516.80 | 42-8529.20
| | | i l
43854160 | #4-5554.40 | #s-ss67.00 | 4e-s570.800 | 47350220 | 48860480 | 40-3817.40
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(PLEASE PRINT)
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PREVIEW

Coming Up In
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We Fly The B-2 Steailth Bomber
What's it like to fly the world’s most sophisti-
cated warplane? Our cover story takes you for
a ride you won't soon forget in this exclusive,
first-ever civilian pilot report of the B-2 Stealth
bomber. Better strap yourself in tight.

Battie Helmets

The crack of helmets echoes through the
stadium as Emmitt Smith is stopped cold at
the goal line. What keeps his brains from being
scrambled? Our look at how football helmets
protect includes the past, present and future.

Your Place In Cyberspace

Put yourself on the Web? Sure, You don't
have to be a big corporation to have a home
page on the Internet. Our story detalis the
software, graphrcs and provider you'll need

New Cars 96
Don’t even look at the "96 models until you
read this report, which covers features, Specs
and test drives of Detroit’s latest. Included

is a detailed look at the all-new Ford Taurus
and engineering highlights on all the slick
new models making their way to showrooms:

Haul In The Family

Be a real hero to your child or grandchild Dy
building him or her our block wagon. This
project wagon is easy to build, looks great
and is sturdy enough to last for years.

Bonzai Pipeline

We test the mettle of Toyota's new Tacoma
pickup by running the Alaska pipeline road
from Valdez to Prudhoe Bay. Come along for
unbeatable scenery and lots of hard driving.
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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.
50 if you're looking for strength. Sierra delivers. Big time. For more information. call 1-800-GMC-TRUCK.
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There's no
doubt about it.
You can switch down
to lower tar and find
satisfying taste.

yminaKingg | mg “tan” k1 my niconine—Ulva Lights: Kings & mg "tar,” 0 & mg
piconine- Kings 8 g "tae “10'6-myg nicotine oy ped cigargite by FIC method

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