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I WORLD'S FALL YARD
FASTEST RACE CLEANUP—FAST!
Planes And Pilots Defy New Power Equipment
LR I | Death At 500 mph Makes Yardwork A Snap
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A YEAR. INTRODUCING DAP ENERGYSAVER

UEE IT ARDUND DOON JAMEE
AROUND WINDOW FRAMEE ANTWHIL]
YOAUIN HOME LOSES ENTREY

*Source: LIS Dept. of Energy.

ALL-SEASON CAULK.

Year-round problem. Even if your home is new and well-
insulated, it's losing heat. Air conditioning. Up to $350*
every year. Through cracks and crevices that fnnn | every year.
All-season solution. New DAP ENERGYSAVER ™ Caulk

is specially designed to stop energy loss and save you money.
Our unique formula gives you a seal that’s so flexible,

it’s guaranteed for 50 years. And it comes in white or dlear.
Easy-to-use applicator cap, Our patent-pending

DAP CAP" makes every job goof-proof. So you'll always get
professional-looking results. Sealing-and saving—just got
easier. Thanks to new DAP ENERGYSAVER All-Season Caulk.

OUR FATINT-PENDIMG DAF CAF
FANES IT EASY TO GET FADFESSIOMAL.
LOOKIWG AETULTE EVERY TiIME

E‘ CDAP inc, Daylon, Ot 45401
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Detroit hopes to ride high on a wave of changes ® Roofing Buyers Guide: How to choose
coming with the "95 models, a new roof for your home.
56 Engineering The '95s ® Tool Test: Sears plate joiner.
Innovations under the skin to go with hot ® Tools: New techniques from Japan.
new looks. ® New Products: Outdoor power equipment.
112 Alternate Fuel Report ¢ Home Improvement: Installing laminate.
Driving the hydrogen-powered Mazda Miata. 102 Homeowners Clinic: Home maintenance Q8A.
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42 Virtual Fitness 60 Air Racing
Exercise while remaining a couch potato. Thrilling air machines and monster machismo.
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19 Tech Update ) 37 Electronics
® Using robots as space mechanics. Two companies shoot to make pushing buttons
® Machine guns that pack twice the punch. more fun and more comfortable, respectively.
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® TV gains the third dimension. Traditional stereo gives way to surround sound.
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The Armored Gun System is set to deploy

anywhere, any time. 73 Going Online
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SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health.
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EDITOR'S

® While Don Chaikin, Jim Dunne, Mike Allen and the rest of the Automotive

Department editors were flying all over the world gathering information

for this month's issue, 1 attended a delightful technical program at Phoenix In-

ternational Raceway, staged by Buick and GM

Powertrain engineers, Besides showing

. off their brand-new version
-

of the 3800 V&, the Buick
puys displayved several
blasts from the past, in-
cluding 1987 Regal GNX
Nao. 001 and the Wildeat
coneept car from a few years
ago. It's rare that

concept cars move at all.
They mostly just sit on
auto show turntables
and look pretty under
the lights. It's even rarer
when you get to actually
drive them around. How =
about a few laps around Phoenix's
banked oval? It's really inconceivable, but that's
what they let me do. It was unbelievable, the first time I'd ever actually been in
a concept car, and certainly the first time I'd ever been in a coneept car on a
banked oval—the same one the IndyCar guys race on. The less said about the
getting in and getting out part, the better. Once in and under way, the Wildeat
was, well, wild, That huge domed glass roof closes over you like you're in a
: space capsule and then you're gone.
Those few laps whipped by way too
fast. And then they were raising the
dome and 1 was climbing out. It was
an experience I won't soon forget.
In fact, I'm still smiling. ... Most
people simply walk into a bicyele
shop, select a model that looks okay
then leave with their new bike.
But that's not good enough for PM.
There's another way. A better way,
if you're a serious biker. You custom
build your hike, component by com-
ponent, so that it's perfeet for you

Skorupa and the PM custom hll:,
Cutdoors Editor Joe Skorupa explores the possibilities in this issne. As you can

see, the result suits him just fine. ... Confused by all the options you have
every time you sit down in front of your PC? Especially if you want to use on-
line services? So were we, so we asked Contributing Editor Steve Booth to sort
it all out for us. He does, starting on page 73. ... Man and machine. Nowhere
does that age-old relationship become more vivid than at the annual Heno air
races, where tough men attempt to control fast planes. It's a t show and
you have a front-row seat on the flight line starting on page 60. Till next time.
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You have a 30-year mortgage.
Shouldn't you have a 30-year faucet?

Your faucet should perform flawlessly for as long as you own it. That's why Moen builds its faucets to last. And its also
why, before introduction, a Moen faucet is tested at least a half million times against leaks and drips. That's about 30 years

of normal home use. Considering how well they're made, it's no wonder so many new homes are built with Moen faucets
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* CHEVY S-SERIES IR2 EXTENDED-CAB. 191 HP 4X4. /i big. It’s tough. And it’s here.
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Introducing the all-new Chevy ZR2 Extended-Cab. Hot off the
press, this ZR2 Extended-Cab gives you more

¥

of what you want in a truck. Much ~ -

more. Watch its wide front and

rear track hunker down
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u#ﬁfe the available 191 HP .Vb'k!cks"ba;:ﬁrﬁa other V6 in this class can
touch it for power. Below deck, 46 mm Bilstein shocks are

strapped onto an off-road suspension package that
takes no prisoners. Got gear? Stow it in the
room this extended cab provides. The new

Chevy ZR2 Extended-Cab. thevy 5-Saries
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Winner
and Steel
Champion

With a sturdier handle and new, nugged
finish, America most popular steel bottle is
now tougher than ever Made in the USA and

guaranteed for life, it makes a winning gift, too,

Available in quart, halfgpllon, and widemouth
styles, plus a Stanley Lunch Coolex

Alaclelin.
STANLEY

America's No.l1 Brand
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PM HOTLINES

COMMUNICATE
WITH US

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

LETTERS

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

FAX MACHINE

You can fax written mail to us If
you have access to a fax machine.
Our fax number s {212) 5Bb6-5562,
and is available 24 hours a day.

ELECTRONIC MAIL

You can call the PM computer any
day between & pm and 8 am [(only)
Eastern time. The number is [212)
582-8369. Once you're online, you
can leave messages for specific
editors. or direct inquiries and
comments to a specific department.
The department bulletin board also
allows you to share your thoughts
with other readers who call in.

MNew users ger an identification
number and password that allow
them to access the system. Simply
Set your communications software
to B bits, no parity and 1 stop bit
{8-N-1), and set the baud at 300,
1200 or 2400. Please remember that
we are not a professionally staffed,
fully operational bulletin board.
We're simply trying to make it easier
for you to communicate with us. 5o
please bear with us if it takes awhile
10 answer your message,

READER SERVICE BUREAU

Our Reader Service Bureau is
operational five days a week during
regular business hours. The phone
number is [212] 649-3127, Please
call our Reader Service Bureau,
not our edgitors, for information on
back issues, reprints of articles,
subscription inguiries and so on. It
will save all of us time.

HOTLINE PHONE NUMBERS

Unfortunately, our Hotline Phone
Service is temporarity discontinued,
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m* Solo 4 is the world's first batterv-powered radar+laser
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INTRODUCING CORD-FREE SOLO 4

The World’s First Cordless
Radar+Laser Detector.

detector Cord-free Convenience Nothing is easier

to use than cord-free Solo 4. Since no cord is required to

~ power it, Solo 4 is in radar+laser detection mode 2 soon as

Vol |1|.lu it on vour windshield and twm it on. Full Radar+Laser IJII. r“:rltl
Protection Solo 4 provides long-range detection for every type of radar and bt bt
laser used todav. If it's traffic radar or laser, Solo 4 detects it. And does so better than any other

detector. Perfect For Trips Cord-free Solo 4 is completely portable so it's perfect for long trips
and rental car use. But you'll also appreciate its cordless convenience for evervday driving, Auto

Shut-Off Solo 4 is smart. To conserve battery life, Solo 4 will
Carr Tovr-Free; 1=800=435=3487

automatically turn itself off, if vou forget. Patented Technol-

Open 24 Fowrsadiav. T dorrawveck

ogy Escort holds the patent for battery-powered detection design
We're the industry leader in detection technology. Best Detector Soro’ —1 524'[]
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LETTERS

Zeppelln Fever

The lead paragraph of the
Zeppelin story was an in-
sult to the integrity of
the engineers who attend
the American Institute of
Aeronautics and Astronau-
tics Lighter-Than-Air con-
ferences. These meetings
are not something where
engineers “kick back, cogi-
tate and kibitz" about air-
ships. The Zeppelins are
going to be a giant step for-
ward. A National Airship
Program would do a lot to
galvage our sagging air-
craft industry.
ROY P. GIEBENS
MERIDIAN, MS

Your article overlooks a
crucial difference in safety
between the new Zeppelin
and the Hindenburg. The
Hindenburg was filled with
highly flammable hydro-
n, while the Zeppelin will
using safe helium gases.
RUDY ROSENBERG
WILLISTON PARK, NY

A couple of months ago |
caught Zeppelin fever when
I happened to come across
a book on the Hindenburg.,
Since then, I haven't
stopped reading about air-
ships. In your article you
mention the ATAA. How
can I write to them?

SIMON MAUER
WASHINGTON CROSSING, PA

Letters are subject to editing for
length, style and format,

12

The American Institute of
Aeronautics and Astro-
nautics, 370 L'Enfant
Promenade 5.W., Wash-
ington, DC 20024-2518.

In the Editor’s Notes of the
July issue you claimed that
the first nonstop trans-
Atlantie flight was accom-
plished by a lighter-than-
air aircraft, namely an air-
ghip or a blimp. This is not
g0. On June 14, 1919, two
intrepid airmen, Capt. John
Alcock and Lt. Arthur
Whitten Brown, set out
from St. John's, Newfound-
land, in a converted Royal
Air Foree Vickers Vimy
twin Eagle-engined bomber
and headed toward the
British Isles. And on June
15, they completed their
journey when they erash-
landed at Clifden in Ire-
land. The R-34 was then
the first nonstop trans-
Atlantie, lighter-than-air

aireraft flight.
VINCENT MARSH
BARNEGAT, NJ

Reader Marsh iz correct.
We regret the error.
—Ed.

Clunkers
I applaud your editorial in
April on the elunker bill
issue, Thank you for speak-
ing out on this fatuous
program. What is elective
now will become mandatu
later, The government
then be telling us how nld
a car we may drive and,
finally, what we can drive
—if at all.

CRAIG THOMPSON

RAPID CITY, 8D

I just read your editorial
regarding your position on
elunker bills, and one thing
I have to say is thank you,
thank you, thank you. It is
about time the dreaded
clunker bills got some press
in a magazine such as yours,

exposing them for what
they are—a sham and a
farce, meant to give some
self-serving industry a cheap
out when it comes to meet-
ing its responsibilities to
clean up the air we breathe.
Hopefully, federal and state
representatives will read
your editorial.
BEN DEUTSCHMAN
ISELIN, NJ

No More Gore
I was thoroughly shocked
to see Al Gore's grinning
face in the middle of your
magazine. I found his
praising of another one of
Unele Sam's pork barrel
monstrogities thoroughly
disgusting. Please, have
your articles stick to cars,
woodworking, ete., and
leave the politics to other
magagines,
RICHARD E. STRACH
LISLE, IL

Vice President Gore's com-
memoration of Apollo 11
was a little hypoeritical.
While in the Senate, he was
eritical of the Bush admin-
istration’s Space Explo-
ration Initiative, which
would have sent humans
back to the Moon and to
Mars., One of the first
things the Clinton adminis-
tration did was cancel SEI.
But this same administra-
tion is “deeply committed”

to the space program?
MICHAEL J, GALLAGHER
CORTLAND, NY

Buzz Aldrin's article was
magnificent. He's right on
track. This is the kind of
guy NASA needs at its
helm. He discusses plans
that NASA should have
aimed for long ago.
SHAWN M. HECKMAN
SOUTHGATE, MI
(Please turn fo page I4)

T

Reader Prujﬂ:t Of The Month

| wanted 1o give my son a wooden wagon for his first
birthday, but was not happy with the quality of ready-
bullt wooden wagons on the market. | wanted some-
thing that would last and look good. | was really inspired
by your article “Red Oak Racer” in the August 1991
issue. This picture shows the linal resull—something
I'm very proud of, that | know will last.

JAMES FOBAR
ROYAL OAK, MI

POPULAR MECHAMNICS = OCTOBER 1994
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LETTERS (Continued from page 12}

Long Live

The Zippo
The article on the Zippo lighter
brought back many memories of my
time in the military during WWII.
Some important facts were not men-
tioned in the article. First, the Zippo
nees an ashestos wick, which will not
burn down when the fuel is exhausted.
Also, the Zippo can use all kinds of
fuel and is great as a pipe lighter.
TOM BONSELLA
RUTHERFORD, NJ

I thoroughly enjoyed your article
“American Clasgies: Zippo Lighter.”
As a WWII child, it brought back
memories of yvouth, Vietory Gardens,
collections of aluminum pots and pans
and rationing. It also reminded me of
the four Zippo lighters purchazed by
my father and kept in the basement.
Thank you for arousing my memories
of this remarkable Americana.
HOWARD F. KAPSD
RIVERSIDE, IL

Tool Test Fails

I am sick and tired of the horsepower
inflation that companies like Sears
claim for their tools. In the case of the
router you wrote about, Sears claims
it to be a 3.5-horsepower motor, The
article rates it at 15 amps and 120
volts. Assuming a 100% power factor

and 100% efficacy and that 746 watts
equals 1 horsepower, the maximum
output of the router would be 2.41
horsepower. A tool should be rated at
its continuous rating, not at a rate
that will result in its destruction.
MICHAEL L. STOIANOFF
ANCHORAGE, AK

Home Improvement Editor Steven
Willson replies: Horsepower exag-
geration seems to be woven into the
fabric of the tool business. Manufac-
turers can establish both the hp and
the amp ratings fo suit their own
needs with only a passing nod to
reality. In their defense, however,
these two terms—horsepower and
amps—are commonly thought to
describe two different things. The
amp rating tells what power the
tool draws running at normal work-
ing speed and the hp rating de-
scribes the maximum hp the tool de-
velops just before it stalls. So, we use
manufacturers’ hp ratings as a way
to describe the tools, but otherwise
don't take them too sertously.

Hit Or Miss?

You should feel no obligation to make
any antigun comments to appease the
powerful antigun pressure groups.
Nor should there be any apology
whatsoever about guns being used for

legitimate self-defense. As the old

saying goes, “The Second Amend-
ment ain't about duek hunting.”

JOEL ANDERSON

VENICE, CA

Thank you for running features on
firearms. [ enjoyed your articles on the
Glock and the Winchester Model 94.
Your magazine keeps readers on the
cutting edge of technology. The “On
Target” SHOT Show piece—if run an-
nually—eould help keep us on top of
firearm technology as well,
GREG NEWAK
CLARES SUMMIT, FA

We intend to run it every year.

Wind-ful
Thinking
The Vehilectrical Power Systems pro-
posal is flawed. Tapping the energy of
this apparent tailwind, and thereby
slowing it, would cause each car to
plow into “deader” air. This back-
pressure would raise fuel consump-
tion and pollution. I'm surprized the
Wayne State University engineers
didn't point out this scam. Several of
the students in my high school physies
classes caught it.
BOB WARD
LAKEWOOD, OH

Great Balls of

©1994 Robert Bosch Corporation, Sales Group,




Regarding the Vehilectrical Power
System, there is no free lunch! By
putting this aerodynamic drag on the
traffic wind, vehicles are effectively
losing their tailwind veloeity and
require more fuel, oil, tire wear,
engine wear, ete. A more practical
approach would be to erect high,
smooth walls, possibly curving over
the traffic, to preserve the traffic
wind flow and thus allow the vehicles
to enjoy the economy of running with
a tailwind. The wind-farm idea re-
minds me of the classic example of
a fan mounted on a sailboat and blow-
ing into the sail—which way will the
boat go? I sure hope some ignorant
wannabe ecologically proactive poli-
tician doesn't spend my tax dollars
for this folly.

RONALD L. BALLABT

WHITMORE LAKE, M1

Blurred Reception

Regarding the article *Space TV,” it
left me with a feeling of nothing more
than a sales pitch for a supercharged,
expensive form of video entertain-
ment that loeal eable systems already
provide for what I consider to be a
nominal fee. Second, wouldn't a satel-
lite dish system from your local com-
pany be cheaper? Third, the claim
that Castle Rock boasts 150 channels
is misleading with so many being pay-

per-view and sports-related. People
want a wide range of choices at an in-
expensive price from video entertain-
ment. [sn't that why the Cable Act of
1992 came to be? The public won't pay
to purchase and maintain such an ex-
pensive produet when the eable com-
panies already offer it.
JIM SUNDY
HARRISBURG, PA

Electronies Editor Frank Vizard
replies: Yours ts apparently a minor-
ity opinion, judging from initial
sales of RCA's Direct Satellite Sys-
tem for DirectTv and United States
Satellite Broadcasters program-
ming. What direct broadcast safel-
lite TV offers that cable TV doesn’t
is a picture comparable to laserdiscs
and audio comparable to compact
dises. Also, this high-quality audio/
video is available to people in areas
not served by cable TV via a small
satellite dish. I might also argue
from my experience that cable TV
bills are hardly nominal. So this
new brand of satellite TV may just
force the cable TV companies fo up-
grade their service.

The article “Space TV" does not
do justice to the importance of this
technology that is sure to shortly im-
pact billions of viewers around the

world, Not only will satellite TV be
available at the most remote corners
of the earth, but it is bound to even-
tually replace cable TV, Within a few
years the cost of home STV equip-
ment will be less than ecable and with
greater reliability, The arrival of STV
should have been announced with
rousing fanfare,
ALFRED ENGEL
BRONX, NY

What If?
The several ‘nay-sayers' about stories
like the Alaska-Siberia bridge fail to
understand PM's reason for printing
these stories. POPULAR MECHANICS
has the prestige of presenting the
unique combination of dreams and
reality, of allowing thoughts to take
momentary shape, [t is a literary por-
tal to a world of sights and sounds
that exist neither totally in front of
our eyes nor behind them, but a mix-
ture of both. The amazement and sat-
isfaction of PM comes not from the
steadfast maintenance of daily living
but from the loosening of our desires,
to be able to dream, to imagine and
say, “What if...I"
TERRY L. WILKINSON
ALBUQUERQUE, NM

I say the same thing every day.
—Ed,

No other plug fires like the Bosch

Platinum spark plug. That's because no
other plug has such a unique design.

For example, while some other plugs
only have platinum on the tip, we're the
only spark plug with a 99.9% pure plati-
num center electrode engineered into a
unique extended insulator design.

The results are quicker starts, smoother
acceleration and improved fuel efficiency.
We're so confident in their performance,
we can make this guarantee. If you don't feel the difference
Bosch Platinum makes in your car, we'll pay for the plugs.

And right now, when you purchase a set of Bosch
Platinum spark plugs, you'll get a
25¢ rebate per plug and a chance
to win one of ten free trips to the
Fast Track School of High Perfor-
mance Driving in Charlotte, NC.
See store for complete details.

So if you want to improve your car’s performance, give it
the ultimate fire power. Install Bosch Platinum today.

Bowch Platimum w the only
g with a F93% parre
platmum crater plectrody, mof
Just e tip fele some other
ipark plugy; We guaranter
you Tl feel the o T

® BOSCH’

The Ultimate Spark Plug

For the Bosch retailer nearest vou,
call I-800-882-8101.
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90 YEARS AGO: OCTOBER 1904

POPULAR MECHANICS

Calfornian’s New Airship Successhul

Air America

When pilot Roy Knaben-
ghue did donuts at 600 ft.
over Oakland’s Idora Park,
the United States had its
first working airship. Built
by Capt. Thomas S. Bald-
win, the 52-ft. dirigible was
pulled by a bow-mounted
propeller. Glenn Curtiss
provided the 2-stroke mo-
toreyele engine. Although
great crowds gaped at the
dirigible's maneuvers in
Oakland, it wasn’t until
Baldwin took the ship to
St. Louis that he drew the
Army's attention,

60 YEARS AGO: OCTOBER 1934

Dredge Naught

Meanwhile, $40 million
worth of useless machinery
greeted American engi-
neers arriving at the future
gite of the Panama Canal.
The decrepit dredges and

steam shovels were the
legaey of France's failed
attempt to split the con-
tinents in the 1880s. Now
officials faced a daunting
task: draining vast swamps
Lo control mosquitoes,

Flying Fish

Gar Wood was an inveter-
ate tinkerer. His record-
smashing Miss America X
drew its horsepower from
four 12-eylinder engines,
arranged as twin, tandem
powerplants. To handle the
strain from two whirling
engine shafts, Wood had to
design a unique gearbox
for each pair, complete
with golfball-size bearings.
Those—along with Miss
America's adjustable plane
—made Wood the fastest
man on water, a title he

High Post

Another record setter,
Wiley Post, told PM
readers how he would
ride his Winniz Mae

to the oxygen-starved
stratosphere. Pressur-
izing the cockpit, Post
reasoned, would weigh
down the plane with
extensive seals. So he
designed a spacesuit,
fed air from the en- |
gine's supercharger
below 35,000 ft. and

oxygen up high. Two §%

months later, he in fact B8

salted away for five years, reached 50,000 ft.
30 YEARS AGO: OCTOBER 1964
Drive-In ‘65 Back Lift systems tested a new fuel

Maoking Your Basement Walertight

POPULAR
MECHANICS

L) e Rame
T we A Buiiw ©

Beneath clean curves and
fastback rooflines, dise
brakes and perimeter
frames were the '656 buzz-
words in Detroit., Now
strong enough to stop 4000
pounds of American steel,
the dises matched up well

with the bigger wheels.

Meanwhile, the limber

new skeletons replaced

stiff X and cow-belly

frames. They softened up
the road without sacrificing
handling. On the outside,
vertical pairs of headlights
lit up highways everywhere.

Would rocket-
powered jet-
packs become
as common as
helicopters? It
looked that way
as Bell Aero-

o

g =
L

L

that would give the units 10
minutes of flight, After the
New York World's Fair,

. Jjetpacks skyrocketed
\ in popularity. ™

POPULAR MECHANICS  OCTOSER 1994
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VENTURA, CA—Every time a
eountdown reaches zero and a rocket
roars and rises, launch controllers feel
their pulses quicken. After all, any lift-
off can end in catastrophe. Whether
fueled by liguids or solids, rockets
tend to explode when things go amiss.

But a modest suborbital rocket—
designed to elimb no higher than 225
miles—may herald a new age of
rocket safety when it blasts off in
1996, Called HyFlyer, the 80-ft.-tall
vehicle will demonstrate so-called
hybrid rocketry on a practical seale.

Hybrid rockets have flown since
the 18305, Back then, pioneers cast
about for rocket fuels, trying every-
thing from wood to earbon black. But
Wernher von Braun brought ener-
getic liquid propellants to prominence
at NASA, while ballistic missile-
makers favored solid propellants for
their short-notiee readiness,

By contrast, hybrid rockets com-
bine solid and liquid propellants (see
Tech Update, page 20, Feb. "81). Hy-

EditarAliiter: G
Reporters: Prilip Chi

Scott Gaurley, David Hughes, Barry Rosenberg,

ory T, Pope
, Cheils Chinnock, Mike Fillon,

Bab Scheter, Richard Schwader, Brioget Mintz Testa

Flyer, which the American Rocket
Co. (AMROC) is developing, will burn
solid fuel with liquid oxygen. Released
from its tank through a valve, the
liquid will squirt into the combustion
chamber, where solid fuel lies riddled
into a wagon-wheel eross section. An
igniter vaporizes the oxygen and
heats the fuel, which burns as long as
the oxygen keeps coming,
Arlwnugem“’ Plenty, Since fuel and
oxidizer aren't L*t:mmingli_d from the
start—as they are in solid propel-
lant—they stand no chance of detona-
tion in the event of electric discharge
or overpressure, Defects in the solid-
fuel grain don't lead to runaway com-

OCTOEBER 1994

TecH UPDATE

News Of Tomorrow's Technology Today

Half And Half Rockets Promise Total Safety

In HyFlyer rocket, liquid oxygen rides
in upper tank and flows into lower com-

bustion chamber packed with solid fuel.

bustion, because the rate of oxidizer
flow dictates the rate of burning.
Even if the oxidizer leaks into the fuel
accidentally, disaster is unlikely be-
cause the two can't readily mix—a
safety edge aver liquid propellants.

To exploit these benefits, AMROC
has teamed with United Technologies
and Martin Marietta, the latter sup-
plying an aluminum-lithinm liquid-
oxygen tank (see Tech Update, page
21, Sept. "94). HyFlver will develop
250,000 pounds of thrust, making it
the most powerful hybrid ever.

Highlights This Month

® Orbital Mechanics—Robots pay house calls on satellites.
® Looking Deep—TV gains the third dimension.

® Double-Barreled—Machine gun fires bullets and bombs.
® Look "Em Down—Missiles follow the turn of the head.
® Speed And Service—New freighters deliver the goods.
® Fire Monitor—Cockpit display for aerial water bombers.
® Phantom Tollbooth—California’s automatic turnpike.

POPULAR MECHANICS ® OCTOBER 1999

(Mare Tech Update on page 20) 15
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Satellite Repairbot

COLLEGE PARK, MD—What happens if a criti-
cal satellite conks out beyond the reach of space-
walking shuttle astronauts? Could a free-flying
robot pay a maintenance call?

Ranger aims to find out. In 1996, the 4-armed
automaton will rocket into orbit and rehearse a
satellite-gervicing mission, The University of
Maryland is building the unit for NASA.

(Onee Ranger is spaceborne, remote-control
operators will have the robot reach back to the
rocket's upper stage and swap some components,
If those experiments work out, Ranger will then
detach from the upper stage and maneuver freely,

performing more repair jobs on the fly,

i Il time permits, the robot will test a novel
propulsion system. Ranger's maneuvering jets
gpew cold nitrous oxide. To change the robot's
orbit, a larger thruster will tap the same nitrous
oxide as the oxidizer for a hybrid rocket engine,

: Ranger will practice remote-control satellite-repair
maotions on its own upper-stage rocket booster.

Shuttle’s
Robo-Checker

PITTSBURGH, PA—Each time
the shuttle touches down, a
swarm of heavily clad techni-
cians must inspect and re-water-
proof all of the spacecraft's
17,000 thermal-protection tiles.
It's a long, sweaty, neck-crick-
ing chore—just the sort of task a
robot should happily take over,
The Tessellator, built at
Carnegie Mellon University, will

Tessellator will wheel beneath
shuttle, expanding and contracting,
to eye the spacecraft’'s underbelly.

do just that. Recently delivered
to Kennedy Space Center, the
robot will scoot about the shut-
tle, raising and lowering its work
platform. Iis toolkit includes a
scanning laser, an inspection
camera and a waterproofing in-
jector. By comparing each tile
against records in its database,
the Tessellator can pick out de-
fects and erosion.

Moon First,
Then Mars

HUNTINGTON BEACH, CA—We

may have landed men on the Moon, but
only the Russians have trotted a robot
around on the linar surface, and now they
have Marsokhod—a well-regarded rover
that's waiting for a ride to Mars, Mec-
Donnell Douglas, NASA researchers and
severa] universities believe the time is
right to try out Marsokhod on the Moon,

20

The G-wheeler would have to undergo
modification to handle the Moon's
harsher temperature swings. But scien-
tists would gain experience with the vir-
tual-reality telepresence system devel-
oped at NASA's Ames Hesearch Center.
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Marsokhod, bullt for the Red Planet, would
work out on the Moon under new propasal.
Control commands and feedback from
the robot would flit between the Earth
and the Moon in only 3 seconds,

World’s Biggest Mirror Blank

WAMPUM, PA—Corning has done its
part. Now Contraves has begun poligh-
ing the world’s biggest mirror, destined

for the Subaru telescope H-tup Hawaii's

Mauna Kea (see
“Star Search '93,"
page ﬁui ﬁFI”ﬂ 193}-

Last November,
a Corning furnace
forged the 27-ft.-dia.
dise of glass from
hexagonal subunits.
A grinder then smoothed
both faces of the 33-ton
blank. In May, engineers
reheated the mirror to let
it sag over a curved form.
After cooling down, the
big blank was shipped off
to the polishers.

To handle the project,
Corning built a2 new wing
at its Canton, New York,

plant and stocked it with unique equip-
ment, Fortunately, glassmakers can re-
use this Subaru legacy for their next job
—mirrors for the twin Gemini telescopes.
Sprawling mirror, only 9 In. thick,
will reflect starlight in Japan’s
Subaru telescope.

:
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More Tech Update on page 24)
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What good is a furnace with a lifetime warranty
if it doesn’t make your life more comfortable?

in a larnace is simply Because the Trane X ) runs on clean-burning, eco-
uncomfortable. With the Tr 0 Variahle nomical natural gas efficient heat
s Furnace, you and vour far 11 ' o AFUE rating » XVO0 ¢
have an unc 1 WarT;
able moment 1 zo it will deliver that heat lor a lor
I speed means Surround voursell with

¢ uncomiortable cool d
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The Model T
Of Satellites

Generic F-5at would power up on solar amays
based on the space-station design.

SUNNYVALE, CA—Whether they watch
supernovas or broadcast the Super Bowl,
satellites have a lot in common. They all need
batteries, telemetry, guidance systems and
other standard equipment. So instead of tai-
loring pricey ane-off spacecralt, why not whip
them aut cheaply on an assembly ling?
Lockheed's F-Sat takes a step in that di-

a satellite’s payload instruments—F-S5at
wolld suit spacecraft between 1 and 3 tons.
Any satellites built on F-Sat would share 75%
of their bus components. The other 25% of the
bus would be customized equipment, such as
| gxtfa computers or power Sources.

Crystal Ball Foresees 3D TV

3 ‘i\ DIEGO, CA—The future of television lies
in volume—volumetric imaging, that is. In-
stead of -imul.ll'.im: three dimensions on a flat
sereen, engineers at the Naval Command, Con-
tral and Ocean Swrveillanee Center are filling

big bubbles of glass with 3D images.

The technique employs lazser beams scanned with acoustooptical
crystals. Under computer control, these scanners vibrate and sparkle
the lasers' light to different spots thousands of times a second. The
light falls on a helix, a plastic 'lel'dl that rotates at 600 rpm, fast

Lasers scan across splnning
helix to form 3-dimensional
Images, viewable from any
angie.

1 enough to blend all the
laser spots into & mov-

\ ing volumetric image.

Neos Technologies,
baged in Melbourne,
Florida, supplied the
acoustooptical scan-
ners and 18 now trying
to commercialize the
whole system. Federal
Aviation Administra-
tion offieials plan to
evaluate the technol-
opy for air traffic
control. Medieal imag-
ing and theme-park
amusements represent
other applications,

Lewis And Clark Of The Sky

WASHINGTON, DOC—Make way for the Smallsats. No larger
than console TV sets, these new NASA satellites promise big
results on budgets under $60 million—in only two years.

Named Lewis and Clark after the explorers, the first pair of
Smallsats comes from TEW and CTA respectively. Lewis will

gaze at Earth in 384
spectral bands—hy con-
trast, Landsat gees in
fewer than 10 bands.
Clark will snap photos
sharp enough to resolve
10-ft. objects.

The satellites will have
the highest payload-to-
mass ratio of any space-
eraft lofted, thanks to
graphite- cumposite con-
struetion. They'll each

transmit the power to run
phone-line electronic sys-
tems. Telephone companies

the copper power lines
buried next to their cables,

for alternatives.
BellSouth is testing a
golar-powered pedestal, a

phone calls from a fiber-
copper wires that snake

into houses. The pedestal’s
solar panels feed lead-acid

-
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ride a PEgdH-ll-t- rocket TRW's Lewis Smallsat will explore Earth
with hyperspectral imaging.

into orbit in 1996,

29

batteries, which ean store
10 days of reserve power,

{Mare Tech Update on page 26)

are fed up with maintaining |

so they're digging around §

curbside box that unloads B

optie trunk line onto the '

Solar Dial Tone

CHARLESTON, SC—Although fiberoptic cable
may transmit a clean phone signal, it won't yet

Curbside pedestal draws
power from sunlight to
run electronic systems for
fiberoptic lines.
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The Best-Selling Car of All Time!

Introducing the First and Only Officia
Die-Cast Replica of the Most Popular Car Ever—
The Classic Volkswagen Beetle.

I-F-—'__ e

Hamen‘tbﬂr when half the cars
on the road seemed to be
Volkswagens? Well now, you
can own one again! In the first
and only official die-cast replica.
Authorized and authenticated
by AutoMuseumn Volkswagen.
Just fike the original, it's
one of life's great pleasures.

Frankdin Mirt Precsion Modas
Frarkirn Centar, PA 1B081-0001

YES Plaase antar rmy crder for the Srst and only offical

T Viokswanen

to be authenticated by AutoMuseum

Volkswagen, and sent to me hand-assembiled, hand-
poishad and resdy for mmediate: display

| e SEND WO MOREY NOW, | wall be biied In 5

mionihly instsiments of $182 each, with the first

1:24 scale de-cast repica of the 1
Eeatlo

equal
payment dus pror to shipmert

SO0 iy Sim ok o s
a one-frme charge of 53, for shinoig and handling

Showm approvmately actual size
of 8%° 1882 om) L. Scale 1:24

b = i, e

[ —
A small wonder of precision, lever. And you can even Just 530, payable in monthly
fine craftsmanship and in- examine the thumb buttons installments, Exclusively from
credible detail, on the door handles! Franklin Mint Precision Models.

In the trunk up front are It was the best-selling Satisfaction Guaramteed

the spare whes! and washer car ever. The perfect blend of i you wish to refum any Franklin
resarvoir. Under the rearhood  quality and value. The “bug” Mint Precision Models:
you'll find the air-cooled 53 hp  you could fove! you may do 5o within 30 days of
engine. Each reclining soft And this imporied die-cast  your receipt of that purchase for
front seat has s own release  replica is the perfect tribute. replacemeant, credit or refund.

Please mail by October 31, 1991.

SIGNATURE

ADORESS

MRMESAES

‘.l_.ltl A LT T AT AN

4 FiASE ST ] FAR

AFT. #

CIyY

STATE

TELEHOME &8 |

Fa o

14915-138-001-80EE

Franklin Mint Precision Models? Simply Mlles Ahead.
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Superrifle For Future Troops

PICATINNY ARSENAL, NJ—Call
them the 21st Century Land War-

OICOW gun fires bursting munitions triggered via readings from laser rangefinder.

riors. They're the Army’s vision of
future infantry, and their “lethality
component” will derive from a pro-
gram called Objective Individual
Combat Weapon (OICW).

The Army is aiming for big im-
provements over cwrrent weapons, In
| particular, the gun must earry out
precision strikes against both exposed
foes and those lurking in defilade.

To that end, two barrels jut from a
newly revealed model of an OICW
concept gun. Une would fire NATO-
standard bullets, while the other would
shoot 20mm bursting munitions. As
these latter rounds whiz through their
barrel, inductive eoils would send

burst-timing data to the bullets’ built-
§ in fuzes. The gun's ballistic computer
would calculate this data from a
rangefinder’s distance readings.

AAT Corp., Alliant Techsystems
and Olin Ordnance are currently at
work under OICW I:.‘ﬂntl'ﬂ.ﬂﬂ

Glintfree

Glasses

CAMBRIDGE, MA—The
flash of sunlight off a lens
makes an attractive target
for a sniper. One-eved Israeli
general Moshe
learned that the hard way.
And today's shiny laser-
protection coatings only make

TENERRAES COEF PHOTTH

KiliFlash antiglint shield subdues
the reflection off Infantry goggles.

a glaring problem worse.
Tenebraex Corp. has a so-
lution—a honeycomb of short
tubes that slips over any
optical surface without dim-
ming light intake. This array
acts like a giant lens shade,
blocking reflections. The
tubes’ diameter and cross
section can be optimized for
the lens's field of view. The
system, known as killFlash,
suits binoculars, goggles,
sensors or vehicle headlights,

25

Dayan |

LEXINGTON, MA—The days may soon

be over when a fighter jock must steer his &
jet in behind an enemy plane to shoot it |

down. New seekers on air-to-air missiles
can follow the movements of a pilot's

combat technigue,

head, even swinging 90° left or right.
Cued by radar, today's AIM-8M
Sidewinder can only be pointed 27.5° left
or right of the aircraft's nose. But earlier
this year, a Sidewinder modified by
Raytheon pulled 30 g's to intercept a

Head-tracking helmet and wide-angle missile
sensor team up for revolutionary air-to-air

target drone 67 to the
right—and only 1.3 miles
away. Inside the F-16 testbed, the pilot
wore a Honeywell helmet equipped with a
magnetic head-tracking system.

Intriguingly, the United States appears
to be playing catch-up in this technology.
Russian and Israeli fighters already have
operational wide-angle seekers and
head-tracking helmets.

Dune Buggies Of The Wasteland

NEWTON, MA—A&g the military turns
over real estate to eivilians, it has an oblig-
ation to dig out buried hazards, anything
from old bombs to barrels of waste. To
speed the search, a unique vehicle is now
tooling around eleanup sites.

Called the SBurface-Towed Ordnance
Locator System, the little off-roader
putters along at 3.5 mph, driven by a
65-hp VW engine. Behind it trails an array
of metal-detecting magnetometers. Posi-
tioning data from a GPS receiver convert
these sensors’ output
into 8 map of magnetic
anomalies, Geo-Centers
Inec. is now marketing
the vehiele for civilian
waste dumps.
Sensor-towing car is
bullt of aluminum and
composites for low
magnetic signature.

iMore Tech Update on page 30)
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Finally the phrase “alotof

means something.

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

That’s the all new Ch Lumina.
evy
MUOASR.E OF LUMINA LS SHOWDMN. Asi

It comes with just about everything

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

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

for six, cloth seats, air Its comprehensive safety package

conditioning, power includes everything from dual air bags

door locks, Tilt-Wheel,™ and crush zones to child safety locks.




~ar for the money” actually

| |
# For a brochure call 1-8(0-950-2435.

And its smooth and quiet ride, effortless 160-horsepower sequential-port fuel-injected V6.
performance and responsive handling result You might expect to pay upwards of 20
from an ingenious blend of components like grand for a car like that. But we're Chevrolet.
liquid-filled engine mounts, load-adjusting sus- And for around %16,000; you not only get a lot
pension, specially designed touring rires, and a of car, you get to keep the change.

ALL NEW LUMINA £ 7 GENUINE CHEVROLET"
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Cargo Ships Pack In Stacks 4

SAN FRANCISCO, CA—
Competition rages in the
shipping industry, and few
erican-flag carviers have
survived the fight for freight.
But Matson Navigation Co.
has kept pace by constantly
introducing new technology.
Matson recently scored
another coup by becoming
the first U.S, carrier to op-
erate open-top eontainer

PIY ILLLISTEATICON BY D00 RARSES

ships. The freighters 88 Maui and 88
Kauai underwent open-top surgery
and now sport vertical-cell guides,
struts that extend from three of the
ship's container holds.

Advantages are numerous. Dock-
side cranes can work quickly, loading

Open-top cantainer ship

or unloading containers stacked 10
high and eight across. Longshoremen
no longer need to clamber perilously
over the containers to lash them
down. And capaeity has grown by
nearly 50%, from 349 to 518 contain-
ers. Powerful bilge pumps keep the

ships seaworthy in rough water,
The Australians reportedly devised
the cell guides, which are also in use
with Holland's Nedlloyd Lines. But
Matson faced the world's most strin-
gent certification process to run the
ships under the Stars and Stripes.

Fire Bomber’s
Flying Map

TUSTIN, CA—This year's
wildfires have attracted
swarms of aerial firefighters
over Western forests. So
many aireraft are flying, in
fact, that investigators fear
that mid-air collisions may
become as big a hazard as
the pilots’ daring tree -
neuvers (see “Fire Bom %
page 52, March '94).
Accordingly,

NASA's

Ames Research Center has Electronic display will reduce the need for
designed an electronic chart between aerial firefighters, cutting potential for human error.

-
verbal communication

display for the aircraft. The
9-in. color monitors will clue
pilots in to terrain contours
and the locations of nearby
planes and helicopters,
based on GFS readings, The
displays will also help aerial
commanders plot out their
assaults on the fires.

In addition, researchers
are also developing a flight-
environment structure that
could apply to any fire zone.
The concept resembles the
terminal control area around
an airport, only drawn up to
show pilots flight paths in
and out of the blaze's vicinity.

drive four waterjets.

in the water and

Freight Jets On Water

ALEXANDRIA, VA—By the turn of the century, a fleet of
freighters may be streaking across the Atlantic in 3'%  Alexandria, would begin building the ships in 1996.
days. The jet-powered 770-ft. vessels, blue-
printed by naval architects at Thorneycroft-
Giles, would hit 43 knots. That's nearly twice as
fast as any other cargo vessel on the planet.
Each ship would fly on eight General Elec-
tric LM-6000 gas turbines, marine versions of
the CFE engine that lofts the Boeing 747.
These engines twin up through gearboxes to

Seakeeping is a prime selling point for the
ships, At 30,000 tons each, they'd skulk low

Under the Thomeycroft-Giles scenario, Philadelphia
and Zeebrugge, Belgium, would construct home poris for
the ships. Meanwhile, FastShip Atlantic, also based in

-
5
&
¥

b speedboat would
wouldn't “catch air”  carry containerized goods
in high seas. in two enclosed decks.
an (More Tech Update on page 32)
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SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight.
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Modular Duolift elevators
run from the second floor to
the observation deck at
11.5 ft. per second.

PARIS, FRANCE—While
four Otis elevators have
plied the Eiffal Tower
since 1889, they typically
don't last longer than a
decade. Heavy use and
exposure to the elemeants
take a tall on the cars.

But the latest designs
from Otis should run much longer. Called Dualift, they're
designed for easy maintenance. Each car's framewark
is machine-welded stainless steel, with modular exterior
panels compaosed of an aluminum-plastic composite
sandwich. Workers can replace beoth inside and outside
sheathing without dismounting the entire elevator.

The Duolift cars, which took three weeks to install,
are reciprocally balanced, with each elevator serving
as its counterpart's counterweight. Each car can carry
22 people and has four observation windows.

Flashlight Spots Drunks

FREDERICKSBURG, VA—Next time a state trooper
pulls you over and shines a flashlight in your face, the
officer may be checking your breath for aleohal.

Public Service Technologies has developed a passive
aleohol sensor built into a police-grade flashlight. To use
it, the officer holds the
device about 6 in, from
the suspeet’'s mouth and
encourages him or her to
talk. Tapping the flash-
light's ON/OFF button
activates a pump

an air sample,
Onee inside,
the air passes
through a wafer-thin fue) ;
cell, which gives off vary- el

ing voltages depending Alcohol-sensing flashiight screens
on the amount of aleohol suspected drunken drivers and
to which it is exposed. displays results with LEDs.

2

The Ultimate Squirt Gun

KENT, WA—What
would you do with a
hydraulic pulze gen-
erator? The deviee,
built by Quest In-
tegrated, spits out
water bulletas from a
vessel that erushes
the water under
pressures reaching
60,000 pounds per
square inch.

Inside the veszel,
the pressure builds
up behind a poppet
valve that seals off
the ootlet nozzle.
When it's time to
fire, the trigger K
throws a servo valve [
on the water-inlet
line, causing a sud-
den pressure drop

could fragment rock-hard materials.

that lifts the poppet valve for a fraction of a millisecond.
Beeause the water packs the same punch as high explo-
give, the device could tunnel through hard rock. Yet unlike
dynamite, which requires evacuation and ventilation, a
hydraulic pulse generator can blast away every 5 seconds.

Tolls Without The Plaza

ANAHEIM, CA—When Christmas 1995 rolls around, mo-
torists on Orange County's jam-prone Riverside Freeway
will pet an extra gift: 10 miles of automated-toll highway
that will whisk them past the usual congestion. California
Private Transportation Co, is building the express lanes.
Entering these lanes, drivers will pass over in-road
devices that count ears and measure separation. This in-
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LANE-CONTROLLER
BUILDING

formation flashes over to the toll Riverside Freeway's
gantry, to help =et the variable privately run toll lanes wil
tolls—from 25 cents to $2.50—in gauge traffic conditions
a concept known as congestion 3nd set tolis accordingly.
pricing. A microwave antenna then shines a signal at each
car and reads back an identification number from a
transponder in the vehicle. If the car carries no transpon-
der, an overhead camera snaps the violator’s license plate,
What happens to the violator remains an open question.
So does the issue of prepaid aceounts or monthly billing.

(More Tech Update on poge 34)



“] earned $1,000
on just 12 VCR repairs
in one week”

A true statement by Paul B* of San Pedro, California

[

How to cash in on
skyrocketing field of VCR repair!

You too can earn up fo $85 an hour, pocket S200 o day,
double your income...in the high-profit Tield of VCR
repair_.. part-fime or full ime. There are over 77 million
VCR's currenthy in Use in America today - a lot of business
out there just walting for you!

Here is 0 once-in-g-lifelime opporfunity to go info o
booming business of your own, make really big money
starting right oway, be your own boss and enjay financial
freedom and security

I's easy 1o learn VG cieaning, maintenance and repair al
home In just a few short weeks through Foley-Belsaw's
unigue method which emphosizes e mechanics involved
in 90% of oll repairs, without dwelling on all the
unnecessary bosic electonics. This exclusive proctical
honds-on course waos developed and proven over a long
period of time in an octugl VCR repair shop. It combines
simple slep-by-step lessons with easy-to-follow video
cosseite guidance. No special experience or electronics
background Is necessary. Just averoge mechanical
aptitude and the abllity to follow simple A-B-C repair
procedures that are clearly outlined for you. And when you
compiele the course you will receive the School's officiol
diploma affesting to your experise,

Send coupon today for FREE MAIL TODAY FOR FREE INFORMATION PACKAGE
Fact Kit. No obligation.
Don't miss out on this opporunity fo give your income o | Foley-Belsaw Institute,
fremendous boost. Send in the coupon NOW. Get all the | £391 mﬂh&uﬁ:mms
focts and study them in the privacy of your own home. I nsas Clly,
There's absolutely no obligotion and no salesmen will call : CHECK ONE BOX ONLY FOR FREE INFORMATION KIT!

on you, So don't delay. Mall the coupon today! [ YES! Without oblgafion send free infoermation kit that fells mee how | can

leam af home 1o become a professional VCR fechnician, in oger io

"I started 3 months ago, now eam over $900 a week.” | | eam hign exia income. Dept. 62200
D.K., New York, NY : ﬁm?m&mm Repar, Manfenance
"Took In over $3,200 in the past 10 days!" | CJMEW! Sofefite Dish / Blecronics Cousse. Dept 31015
H.H.. Denver, CO : .
“Doubled my income within 6 weeks,” P
R.B., Bakersfield, CA| |
o Stette Fi's

L-——————————————

*Lost nome withheld by reques! L
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Japan Joins Scramjet Club

HYDROIGEMN TANK

TOKYO, JAPAN—
A proposed Japanese
gpace plane is one step

closer to flight after re- i
cent tests of its air-breathing engine.
The supersonic-combustion ramjet, or
scramjet, burned for 6 seconds in a
new hypersonic wind tunnel at the

W‘P

modular scram-
jets that engineers
have tested at NASA's
sranuer  Langley Research Center.
The Japanese version is

geared toward 15 tons of thrust.
The NAL's space plane concept re-
calls early versions of the X-30, the
now-canceled American aircraft that

TURBCUET
FLEL TANK

[, PHOITCT ANLY RALSTRATION

£ 3
P’ 1 . #
& .
Japan has test-fired a scale version of the
scramjet designed for Its space plane.

ever, Japan's space plane would use
liguid-air cycle engines (LACE) for
both low-speed and high-speed thrust.
In between, the hydrogen-fueled
scramjets would handle speeds from
Mach 5 to Mach 20. Conventional
turbojets would power takeoff.

National Aerospace Laboratory (NAL).
Built by Mitsubishi Heavy Indus-
tries, the subseale engine echoes the

would have flown under the
National Aero-Space Plane pro-

gram, Unlike the X-30, how-

Security
On The Go

DUMFRIES, VA—If travel-
ing diplomats set up tents in
their hotel rooms, they aren't
necessarily lunaties, They may
be using the SE-2, a portable i
enclosure designed to ensure [

phone security and shield =

electronie equipment from . e
radio interference, sufl Tent Insulates phone

Made by BEMA Inc., from radio-frequency
the structure takes up eavesdroppers.

36 sq. ft. of floor space. g

Its fabric is Monsanto's tent-within-a-tent for
Flectron, which is metalized with outdoor use, to squelch electro-
silver and copper, reinforced in magnetic emanations from mili-
spots by ballistie cloth. The com-  tary communications gear.

Artificial
Pancreas

ATLANTA, GA—Diabetics may
free themselves of daily insulin in-
Jjections if research at Georgia Tech
and Emory University pays off. En-
gineers and physicians are collabo-
rating on a pancreas-replacing im-

pany may develop a

mo-engm nuclear magnetic

plant based on living mouse cells,
resonance to study pancreatic cells for The insulin-secreting cells would
protracted periods.

live inside small pouches or micro-
beads injected into the abdominal
cavity. A semipermeable membrane
would block out the immune-system
antibodies that trigger rejection of
an implant.

Patients would visit the doctor
every six months for a new implant.
Keeping the cells thriving for that
long i= the current research foeos.

Maglev’s Magnets
In The Making

LATHAM, NY—While no one in this country
has conjured up the money to get magnetic-
levitation trains off the ground, several
companies are fine-tuning the supercon-
ducling magnets that could provide the lift.
Under a contract from the Federal Rail-
road Administration, Intermagnetics General
Corp. is building the first full-scale proto-
type of such a system. Due to be working
next spring, the device previews a produc-
tion unit that could hoist a B5-ton train 2 in.
oft a track—while moving at 300 mph.
Meanwhile, Northrop Grumman aims 1o
test a high-temperature superconducting
magnet this winter. Grumman has a contract
to design a maglev test facility at Stewart

Airport in Newburgh, New York.
e Intermagnetic’s
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LECTRONICS

Taking Control

BY FRANK VIZARD, Electronics Editor

® Shoot the TV. Now there is some-
thing I've thought of doing once or
twice, particularly when 1 can't find
anything worth watching on my
vaunted eable system.

Fortunately, a cooler head prevails,
But now along comes a device that a
psychologist might say provides a
cathartic release, The device is a uni-
versal remote control shaped like a
pistol. It's called the Gunvertor, and
as remote controls go, it is unique.

Pull the trigger and you change the
channel. No harm done. The bullets,
g0 to speak, are nothing more than
infrared light beams,

Want to cock the hammer? Well,
you ean't quite do that, but you can
use your thumh to manipulate the 25-
button keypad. This keypad can be
uzed to control the TV, a VCR and a
cable box. It's sort of like converting a
gingle-ghot weapon to antomatic fire,

The Gunvertor, from Ingenious
Ideas Inc. (800-684-3324) of Scotts-
dale, Arizona, lists for $70. The com-
pany says the Gunvertor is a remote
control fashioned into a “practical
shape.” Well, maybe. But it's kind of
fun. And maybe somebody will swap it
for some of those illegal handguns out
on the street,

(On a bit more serious note, taking
control of the computer keyboard is
becoming more of an issue as more

keyboard users are struck by
carpal tunnel syndrome,
a debilitating condition

that can best

)k ) ) W
Tl |
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GUNVYERTOR

be described as rigor mortis
of the hands.

Whether user work habits or
the manufacturer is at fault is
beyond the realm of this col-
umn, but it seems clear that for
some people current keyboard
designs are inadequate. The cur-
rent QWERTY keyboard layout
traces its roots back to the invention
of the typewriter in the 1870s. The
QWERTY arrangement was designed
to slow down typists so the striking
levers wouldn't jam the machine, This
mechanical problem doesn't apply to
eleetronie keyboards.

While not taking responsibility for
carpal tunnel syndrome, computer
manufacturers are trying to design
more comfortable keyboards.

The latest attempt at & new key-
board design comes from Microsoft,
which has designed a new keyboard
called the Natural. This keyboard also
offers more than just comfort,

The Microsoft keyboard maintains
the traditional QWERTY layout but
angles the right and left key groups
away from the center.
Microsoft

Miﬂmﬂ;‘-ﬁﬂﬂ.‘ tﬁﬁ'l:@uw_ﬂm‘d H-‘-ﬂéﬁﬁﬂﬂﬂ Io-be more comfortable to use,
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believes
this de-
sign tends
to make the
user keep a
straighter
wrist position
while allowing \§
the shoulders to
be more relaxed.
The angled keys minimize the rota-
tion of the forearms required when
positioning your fingers over the
keys. The keyboard also slopes up-
ward from the palm rests to reduce
the amount of finger extension re-
quired to hit function keys,

Initial impressions garnered from
several users, including a bona fide
“touch typist,” is that the Mierosoft
kevboard iz indeed more comfortable
and has a nice keystroke. The inside
letter keys do require a slightly
different motion of the index finger,
a change that may become second
nature over time.

The Miecrosoft keyboard, which
lists for $99, also has three extra keys
that make it very Windows specifie.
Two of the keys provide one-touch ac-
cess to active applications, thanks to a
new hical task-manager program
that gc?rﬁea with the k:jﬁhufrd.m"[?he
task manager allows you to easily
switch to any applieation that is al-
ready running or to launch a file or
document from the icon bar,

The third key iz a programmable
applications key designed to work
with Mierosoft's new Chicago operat-
ing system due out next year. From
both a design and a functionality
standpoint, this keyboard is represen-
tative of some forward thinking,
(Plense turn to page 48)

al



Racing’s Best Kept

‘M
! ¥ Unser racing 1eam

.
knows how i keep an engme
running cooler and lasting
longer...belore every mce we
add a bottle of Bar's Leaks.”

B Prdects the enping from
overheating.

B Conditions the cooling
svstem anel hibricates the
witter pump.

B Glicrdy aganst cooling
svatem leaks

B fnhibity enpine ruar and
covrstan,

Waihiry | Sser Jr, Wivkd §armm o g e

“Don’1 trust your car to
anything hut BAR'S
LEAKS because
it's factory

installed in
75% of all
American cars
and (rucks.

NEW IMIRCVED FORMUTA
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The 32X add-on
doubles the power
of Sega Genesis,

Catapult Entertainment
of Cupertino, California.
Additional connections
will eost about 25 cents
each, Initially, billing
will be done via eredit
card. In the near future,
you will be able to buy
debit cards for various
amounts of connection
time at loeal retailers.
XBand initially will be
available in November
for Sega Genesis ma-
chines. A Super Ninten-
do version should be

Power Games
It seems that every time vou want
more powerful videogame hardware
you have to invest in a whole new sys-
tem. And while this may seem to be
the caze at Arst glanee, the situation is
worth a seeond look thanks to a vari-
ety of new products that will give your
videogame system new life

Perhaps the most widely ¢om-
pelling pieee of upgrade gear is a
new videogame modem that lets yon
plug into a network of game players.
Called the XBand, this special modem
is positioned between the eartridpe
and the game port. Simply plug the
XBand into a telephone jack and the
modem doees the rest.

As a pame network, XBand has
some attractive features. One is an
Auto-Mateh fepture that automatieally
piirs youo with another player of simi-
lar skill. Players get ranked in much
the same way chess plavers do.

The other important feature ad-
dresses the issoe of parental eontrol,
Parents can limit the number of hours
and times of day their children can
play on the network. Game-playing
van also be imited to loeal calls unless
otherwise anthorized by the parents.
XBand may encourape parents to add
a second telephone line. There iz also
the option of enabling a call-waiting
Feature,

Privacy iz also ensured sinee plavers
are identified by icons and personal
“handles.” This way names and tele-
phone numbers are not dis-
tributed freely
network.

XBand also functions as
more than just a gaming
tool. A feature ealled X-mail
is essentially an electronic
mail service that allows
USErs Lo type messages Lo
each other,

The XBand modem lists
for 570, and the network
gervice charge is §7.05 per
muonth, The monthly bill
eovers about 26 connections,

across the

available early next yvear.

Uther devices for upgrading video-
gume systems are a bit more platform
specific. To turbocharge an existing
16i-hit Sega Genesis machine, all you
have to do is buy Sega's new 32X com-
ponent, What you get is a 32-bit ma-
chine thut offers game players faster
processing, more colors and 3-dimen-
sional images,

There are actually two 32-bit RISC
processors built into 32X and these
complement an improved video digital
processing chip, Technically, this puts
32X on par with many arcade games
is [ir as scaling, rotation and texture
mapping are concerned. This means
the game environment looks more
realistic.

List price for the 32X add-on com-
ponent is 5150, Cartridges and CD-
ROM games specifically designed for
32X list for about $70.

Sega will also be the first to utilize
i new Video Jukebox for pames devel-
oped by ASG Technologies of Santa
Clara, Clalifornia. This 350 stereo-size
component lets you easily switeh be-
tween 2% game eartridges. Individual
Viden Jukeboxes can be wired to-
rether to create an electronie network
of 26 titles,

ASG Technologies also makes an
infrared controller that enhances ex-
isting control pads. With the “Infra-
RAD,” added features like slow mo-
tion and rapid firing come into play. It
alzo works with the Video Jukebaox.
List price is $50,

says XBand's developer, video Jukebox iets you create a game nebwork.
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Censoring TV

Earlier this vear, we discussed a pro-
posal by one cable group for TV eir-
cuitry that would allow parents to block
home reception of gpecific programs
they did not like (see “The Violence
Chip,” page 114, May "94). This tech-
nology, called the V chip, was criticized
by TV stations for being too restrictive,
since an entire 2-hour show eould be
blocked because of one 4-second scene.

Another development from within
the industry is ecalled Explicit Content
Encoding (ECE) from VideoFreedom
Ine., & company in San Diego, Cali-
fornia, which specializes in signal
processing for multimedia entertain-
ment. ECE is designed so that “every
viewer has the ability to select their
own threshold of sex, violence, ob-
scenity and adult situation, indepen-
dently,” according to the company.

With ECE, each video frame of a
program would be encoded before it is
shown. That code would eorrelate to
the nature of the image and sound in
that frame. Viewers with ECE equip-
ment would program their TV to read
these codes, controlling what they
want to see or hear from the program.

Once programmed, unwanted sub-
ject matter such as nudity, violence
or obscene language is altered so it's
not as graphic or offensive. For exam-
ple, if 2 man is shot in a movie, the
blood on his clothes or the entire
sereen is blurred by ECE—assuming
that is the viewer's preference. Once
the subject matter is again accept-
able, the image on the screen returns
to normal. The amount of the image to
be altered is controlled by the viewer
g0 that only a portion of the sereen
is changed and the entire scene is
not lost. In addition, the blurred area
will track across the secreen continu-
ally, covering a wounded, yet moving,
character,

However, Doug Wells, director of
media relations for the National Asso-
ciation of Broadcasters (NAB), says
it “iz opposed to any government or
industry-related entity declaring what
content is and is not appropriate.”
Wells says both ECE and the V chip
are in this category since the televi-
sion industry would originally encode
the content in the programs. The NAB
instead wishes this decision was left
entirely to viewers. NAB opposition
to ECE could pose a problem for the
long-term success of VideoFreedom.

VideoFreedom says the only cost
for television viewers will be for a
converter box to bring the necessary
technology to the TV, and that would
probably be under $50 and in stores in
late 1994, New televisions with ECE
built in will only cost manufacturers
an extra B0 cents to produce.

—Bob West
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“NEVER CHANGE OIL AGAIN...

BOBBY UNSER SAYS:

“Oil is just oil without MPZ...but with it you get more
horsepower, more torgue, and more wear protection.
MPZ has proven these benefits with Torco's Racing
Qil in the world's most powerful and fastest racing
cars, boats and motorcycles...including 300 MPH
race cars on pavement and 400 MPH race cars on the
Bonneville Salt Flats.

Mow this racing secret is available to all engine awn-
ers in Torco's MPZ Magnetic Friction Reducer...that
stays on metal and won't let got protects at start-

up...and after start-up. Just pour in MPZ It only
takes a minute...and it will save money every mile
you drive.

So order MPZ now! You'll save money on gasoline,
oil, filtters and engine repairs. You'll help protect the
environment and save energy resources. There's no
risk, If's guarantee

~WITHOUT ZMPZ"’

" MPZ's Formula Of Active Ingredients |s Rated As The

SLIPPERIEST FRICTION REDUCER
B The Word's Top Car Manufacturers.

PR e S T T T -

=MPZ

MﬁGHETIG

FRICTION REDUCER

Y MPZ Reduces Friction
Here...Wheare 97% of
Friction Occurs.

“We all know there are a lot of oil and
engine treatments. I've seen them
all...and I've tried most of tham mysalf.
Believe me, thers's nathing like MPZ
Here's why!

MPZ adheres to iron and steel engine
parts magnetically where it is chemically
absorbed into the surface. Therefore,
MPZ won't wash off, bum off or rub off.
It stays put and won't let go of cylin-
ders, piston rings and valvetrain parts
where energy is lost due to friction.

NASA
FACILITY
TESTS
Govemment

grant proves
MPZ in Energy
Saving
Resaarch.
MPZ recovers energy lost lo
friction. This sawas money on
gasoline. It protects the oil from
owidation and heat breakdown
into residual carbon. So your odl
and filter will last longer...saving
money. MPZ protects your
engine from wear...saving even
More Money.
Order now! There's nothing like
MPZ for saving money on gaso-
line, oil, filters and engine
repairs. It's guaranteed. Only
§19,95 per bottle plus $4.00
shipping and handling. Call
now! Order desk open 24 hours
...1-B800-879-3800."

MAGNETIC
FRICTION REDUGER

S T AT e TICE EET AT

SAVE 20 GALLONS OF GAS
Highway Driving 8.5%

TDI!DD IHI'EI!HATIDH.M. CORP.
9916 Pioneer Blvd. » Santa Fe Springs, CA 90670 » (310) 942-8480 » FAX (310) 949-4211

© 198 TORCO iferatonal Cop.

39




GUMOUT

Solutions to Engine Problems.

PRESENT

THE NATIONAL
AUTO QUIZ

1. This 12-cylinder, 600-horsepower mid-engine 6-
speed, 200+ mph super car will go on sale in the U.S.
this fall. Who is the manufacturar?

A) Aston-Martin, B) Lamborghini, C) Bugatti. D) Lotus,

2. The current land speed record for electric cars
stands at:

A) 98 MPH. B) 118 MPH. C) 136 MPH. D) 183 MPH.

3. The recently completed 1994 4,300-mile Great
American Race was won by a:

A) 1939 BMW. B) 1937 Buick. C) 1935 Ford.
D) 1912 Oldsmobile.

4. What motorsports personality is currently running
for the U.S. Congress?

A) Bill France, Jr. B) Don Garlits. C) Roger Penske. D)
Richard Childress.

WIN A FREE VIDEO

Send us your auto-related questions. If we use one
of them in a future quiz, we'll send you a free car
care video. In case of duplicate questions, the one
with the earliest postmark will win.

Send your entries to:
MNational Auto Quiz
PoruLar MECHANICS
224 W, 57th St.

MNew York, NY 100189

5. What car company used the name, Direct Connec-
tion for its parts and accessories division?

A) Chrysler. B) Ford. C) General Motors. D) American
Motars.

6. The last carbureted car model to be sold in the
U.S. was the:

A) Chevrolet Monte Carlo. B) Yugo. C) Subaru Justy.
D) Jeep Wrangler.

7. The Flera is car that was built by:

A) Pontiac. B) Ford. C) Oldsmobile. D) Cadillac.

8. For every gallon of fuel burned, an engine uses
how many cubic feet of air?

A) 500. B) 1,000. C) 5,000. D) 10,000.

9. Dampers (damper springs) are used inside some
valve springs to:

A) Prevent valve spring surge. B) Keep the valve
spring attached to the valve. C) Decrease valve
spring pressure. D) Retain valve stem seals,

10. What compact pickup truck is available with a V8
engina?

A) Ford Ranger. B) Dodge Dakota. C) Chevrolet S-
Series, D) Both A and B,
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Buy Our Oil,
Get ThlS

Play Pennzoil's new "Ticket to Ride" game and win one of 10 totally
ballistic Harley-Davidson® Softail® Motorcycles® Get your scratch
and win game card inside a specially marked Pennzoil™ case or where
you have your oil changed with Pennzoil by the pros.

You can also get this equally ballistic Pennzoil poster at participating
locations.**

Other prizes include |0 Harley-Davidson®™ Leather Jackets and
1,000 Harley-Davidson® T-shirts.

The "Ticket to Ride” promotion runs October | thru November 30, [994.
*Harley-Davidson” is not endorsing, sponsoring or otherwise affiliated wicth Pennzeil's
"Ticket eo Ride” prometion. Mo purchase necessary. Void where prohibited, |8 years
or older. Game ends 1/31/95. For free entry, see details at participating stores.

*Or you can get the |7"x 22" poster by sending $2.25 for postage and handling to:
PENMNZOIL POSTER OFFER = POLBox 210549 + Dallas, TX 75211-0549
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Virtual Fitness

BY JOE SKORUPA, Boating/Outdoors Editor

® Couch potatoes take heart. The
dawn of virtual fitness is here. Two
companies, Life Fitness and Tectrix,
recently introduced interactive fitness
machines that simulate exercise.
That's right, soft bodies who have dif-
ficulty finishing a Richard Simmons
golden-oldies workout will soon be
able to compete in the Towr de France
or the Hawaii Iron Man Triathlon
through the magic of virtnal reality.

We're not there yet, but two new
machines recently debuted signal the
start of a new era in fitness elec-
tronies—the Life Fitness Exertain-
ment system and the Tectrix VR (Vir-
tual Reality) Bike.

Before you imagine these units
transporting you to the streets of
Boston to run in the famed marathon
on Patriot's Day or to the Himalayas
for an ascent up Mount Everest, a
word about the current state of vir-
tual reality.

While most people associate virtual
reality with bug-eyed helmets and
sensor-studded gloves, the truth is
that this application is very limited,
The images are projected onto stereo
pogeles, and they give an impression
of 3-dimensionality. However, at this
stage, they all have the visual impact
of a bad cartoon. The computer-gen-
erated virtual (read: visual) environ-
ment is composed of crudely rendered

42

shapes. Perhaps even more challeng-
ing, the lingering physical effect is
generally compared to motion sickness,

As a result, the virtual reality cur-
rently being marketed is really noth-
ing more than a 2-dimensional repre-
sentation displayed on a4 computer or
TV menitor, The operator (in this
case, the exerciser) maneuvers through
the virtual world by means of pedal-
ing, steering and pushing buttons,
This may not be what
most people expect of vir-
tual reality, but it ean be
4 lot of fun.

The first of the new
units that 1 tested was
the VR Bike (shown
above) by Tectrix Fitness
Equipment (68 Fair-
banks, Irvine, CA 92718).
This unit is a reeumbent
on a platform that inte-
grates a 20-in. color moni-
tor, Cyber(Gear software,
an Intel-based processor
and a CD-ROM drive.

HRiders are treated to
an eve-level virtual world
that becomes interactive
the moment they sit down
and start pedaling. The
CD-ROM program en-
ables riders to steer in
any direction, join a chal-

lenge race or explore interesting
svenery on their own.

The most impressive aspect of the
VR Bike is the innovative use of phys-
icality. As might be expected of an
interactive virtual world, pedaling
affects bike speed and moving the
hand gripe alters direction. Also, re-
sistanee inereases (going up hills) or
decreases (running downhill or on flat
ground) in response to virtual terrain,

But more interestingly, the seat
and pedals rotate on a horizontal axds.
When the rider initiates a turn, the
VR Bike leans into it. To complement
the effect, the pace of effort is
matched by the strength of a breeze
hlowing in the rider's face (thanks to a
fan mounted below the monitor).
Sound effects and music from

speakers in the backrest change

tempo, toon.
The VR Bike's interactive features
are controlled by buttons on the hand
grips, Using these buttons, riders can
shift gears, brake and view various
displays (elapsed time, miles traveled
and calories burned). Riders can also
switch between a ground view and an
aerial view of the virtual world.

Most home exercisers will find the
VIt Bike's £7500 price tag a little
steep. Consequently, the unit iz aimed
at the health-elub market. Dimen-
sions on the unit are 58 in. tall, 26 in.
wide and 84 in. long, It weighs 350

Life Fitness and Nintendo team up to create Exertainment.
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pounds. To maximize its health-club
impact, Tectrix has installed a net-
working capability (SmartLink) that
enables four VR Bikes to link up for
competitive races.

About a week after testing the VR
Bike, another product made its debut;
Exertainment by Life Fitness (10601
W. Belmont Ave., Franklin Park, IL
60131). This unit consists of a Life-
cycle 3500X (an upright bike) linked
to an interactive Super Nintendo
Entertainment System (Super NES).
The Lifecycle Exertainment unit is
the first product to eome out of a
partnership between Life Fitness and
Nintendo of America.

As expected, working the pedals
and handlebars affects the rider’s re-
sistance and progress through the vir-
tual world. So does going over graded
terrain and encountering obstacles,
including other bikers.

Currently, two software packages
are available for this Exertainment
gystem. They are Mountain Bike
Rally and Program Manager. Others
are planned for future release,

Mountain Bike Rally offers a
gamelike seenario based on a rough-
and-tumble race, Riders are called
upon to make a number of choices at
the start of the game. These inclode
assuming the identity of one of eight
characters (California Jack, Mystery
Rider and Raging Beast, for exam-
ple), selecting which bike to ride (such
as the Trekker or the Cougar) and
which route to run (eight different
choices).

The Program Manager cartridge
enables riders to interactively use
such typieal Lifecycle programs as
Fit Test, Random, Manual, 12-Speed
Race, Hill Profile and Heart Rate
Zone Training. It also enables riders
to monitor and store a record of the

and Life Fitness Program Manager
cartridge.

The Lifecyele 3500X Exertainment
system should be in stores by the time
this story is printed. A Lifestep 5600
stairelimber Exertainment unit
should be coming to stores soon after,
Exertainment capability is expected
to be available for Lifestride tread-
mills and Recumbent Lifecycles by
next spring.

S0, is this the future of fitness? Will
health-club and home exercise ma-
chines become increasingly loaded
with virtual-reality bells and whistles?
To a certain segment of the market,

the answer is a resounding yes.

It's estimated that about one in five
Americans engage in regular exercise
—a number that has remained un-
changed for the past 20 years. To
break this barrier, fitness-machine
designers are looking for ways to
eounter what marketing studies have
shown to be the chief complaint—ex-
ercise is boring. The addition of inter-
active video iz one of the entertaining
ways to inject fun into fitness, Now, if
they could just eliminate other limiting
factors—such as the need for heavy
breathing and working up a sweat—
they'd really have something. P

IN 1969 RUGER DESIGNED AND

- 1

BUILT THE 425 HP RUGER TOURER

With only 48 pans, the new P94 in 9mm and .40

Auto is considerably less complicated than the car |

but no less an engineering triumph. Compact,
lightweight, and precision investment cast from

aluminum alloy and specially formulsied Terhune
Anticorro stainless steel. The PO4 represents the
latest thinking in handgun design and construction,
from the company that places no limit on its deds-
cation to engineering. There 15 no better gun made,
ot any price. Available in three configurstions
Double- Action-Only, Decock-Only, and Manual
Safety. Suggested retoil price: 8520, And the car?
It's priceless.

workout (time, distance, calories
burned and cumulative results) while
playing Mountain Bike Rally.

Interestingly, either the Lifeeycle
3600X or the Super NES can be ac-
cessed independently. In other words,
players can use Super NES without
riding the bike or play Super NES
while someone else rides.

While the intent of the Exertain-
ment system is to inject fun into fit-
ness, the veteran Life Fitness com-
pany makes sure the unit is capable of
serious exercise. The unit is health-
club tough and equipped with a superb
interactive heart-rate monitoring ca-
pability (optional).

The Lifecyele 3500X Exertainment
unit retails for about 3800, This in-
cludes an exelusive Lifecyecle 3500X
bike and an Exertainment kit con-
taining the Exertainment module to
adapt your Super NES controllers,
plus the Mountain Bike Rally game

Sewrem;, Huger and Compuany, Ine.
53 Lacey Place
Southport, Conmecticud (6450

And the gun?
It’s a Ruger, too.

Free inaroceion manaks for all Ruger
firearms ane avallable wpon reguest

¢ RUGE

Arms Makers for Responsible Citizens
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SCIENCE

To Beam Or Not To Beam

BY GREGORY T. POPE, Science/Technology Editor

® One burns through several inches
of steel in a split second. The other
unecorks monster blips of light packing
more watts than all the nation’s power-
plants could muster. They are Ameri-
ca's mightiest lasers, two mega-
machines built when dollars poured
into defenze-related projeets. But
these engineering marvels now face
changing times and uncertain futures,

At White Sands Missile Range in
New Mexico, the Mid-Infrared Ad-
vanced Chemical Laser (MIRACL)
puts out more sustained power than
any other laser in the country. Stud-
ied first for ship defense, then as a
satellite zapper, the device borrows
from chemical-laser technology con-
ceived by Soviet physicists during the
1960z, Army laser experts say they're
still not sure whether Russian physi-
cists are blazing away with a more
powerful version.

Built by TREW for the Navy in the
mid-1970s, MIRACL later fell into
the Army's hands when the military
unified its disparate high-energy laser
programs. Now that the Pentagon's
budget for laser weaponry has dimmed,
the Army wants to turn out the lights

at MIRACL next year.

But the engineers who run
the big laser hope to give
their machine a chance at a
second life. The MIRACL
workers are introducing
civilian scientists to the de-
viee under a program called
HELLO—szhort for High-
Energy Laser Light Oppor-
tunity, To get to know MIR-
ACL, researchers must
design experiments to fit a
standard instrumented box, &
much as small space-shuttle
experiments are tailored for
a standard canister, During
HELL®O events, a rack-and-
pinion translation table shifts
these boxes one at a time
into the laser's line of fire.

In operation, nozzles in-
ject deuterium and fluorine

gases into MIRACL's com-

bustion chamber, where they react
and burn in acetylene. Then, pep-
pered by a starter laser, the gas mole-
cules kick off infrared photons at a
wavelength of 3.8 microns, All the
while, an arsenal of pumps—develop-
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CAVITY-MIRROR |
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AND BEAM-
TRAMNSPORT

Fh

National Ignition Facility

|
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£ | AMND LASER
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FibdAL OPTICS SYSTEM
Twice a football fleld’s length. NIF would be 50 times mare powerful than Nova.
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ing thousands of horsepower—heeps
the fuel coming and vents the exhaust
through a plumbing labyrinth,
Although MIRACL could shine for
over a minute before running out of
fuel, experiments only last a few thou-
gandths of a second. That doesn’t
mean the laser ean run thousands of
experiments on a single tank of gas,
however. “You can't just flick it on
and off like a light bulb,” notes John
Hyndman, HELLO test director.
Technieians must first bring the laser
up to power for 5 to 10 seconds, while
a shuttering system dumps the beam
onto a water-cooled hunk of graphite.
The shutter then winks the beam over
to the target for a few milliseconds.
MIRACL's ferocity is the stuff of
legend in Army cireles, The beam can
easily flash-heat targets to 36,000° F,
That intensity could make it a valu-
able national resource for forging new
materials, replicating star surfaces
and other academic pursuits, says
Hyndman. Although the laser's peak
power remains classified, it will be
throttled to 1.2 megawatts for the
eivilian experiments. “We have trou-
ble finding things it won't burn
through,” Hyndman adds with relish,
Meanwhile, at Lawrence Liver-
maore National Laboratory in Califor-
nia, the world's most powerful laser
has emerged from the shadows of
classification. Dubbed Nova, it shoots
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clipped bolts of energy, as opposed to
MIRACL’s steady stream. Nova jams
trillions of watts of light into its pulses,
whiech last only billionths of a second.

With Nova, physicists study laser
fusion, in which a laser's output splits
into dozens of synchronized pulses, all
converging at once on a frozen pellet
of hydrogen. The resulting implosion
should compress the hydrogen so
gharply that it ignites a tiny thermo-
nuclear hlast, While funded under the
aegis of atomic-weapons research,
Nova has shed light on astrophysies
and the possibility of harnessing laser
fusion to generate electricity.

Nova lifts a trick from thermo-
nuclear weaponry to touch off fusion.
The lazer pulses don't slam directly
into the hydrogen pellet. Instead,
they burst simultaneously into a small
gold-lined capsule, called a holmraum,
that encloses the pellet, The sudden
energy jolt vaporizes the gold lining
into a plasma. Then a wave of X-rays
radiates inside the holmraum and,
like a clenching fist, crushes the pellet
into fusion. The technique, known as
indirect drive, ensures a uniform con-
fluence of energy from all directions
upon the fuel pellet. By contrast,
direct drive, under study at the Uni-
versity of Rochester's Omega facility,
may offer higher efficiency, but de-
mands meticulous precision.

W OsR LD

Although Nova has advanced laser
fugion, it doesn't throw a big enough
punch to achieve ignition. But Liver-
more physicists are convineed that in-
direct drive can deliver the goods—in
part because of positive results from a
classified experiment code-named
Halite/Centurion, which tapped atomic
explogions as an energy source. So
Livermore is proposing a much big-
ger laser complex called the National
Ignition Facility, or NIF.

To handle energy spikes 50 times
stronger than Nova's output, NIF
would feature cutting-edge eompo-
nents. These include power amplifiers
around which the laser bolts ricochet
four times, rather than just once, and
exotic new optical switches, called
Pockels eells, that use plasma elec-
trodes to release these pulses,

In addition, one of Nova's beam-
lines is now undergoing surgery to
demonstrate a revolutionary tech-
nique called chirped-pulse amplifica-
tion. The process, developed at Liver-
more and the University of Michigan,
essentially condenses a laser pulse,
ghortening its duration and boosting
its power. g chirped-pulse tech-
niques, phyeicists hope to load a pulse
lasting a half-trillionth of a second
with a petawatt—one quadrillion
watts—of power. That's 10 times the
output of the entire Nova facility.

TELEY

If successful, the petawatt laser
could play a big part in NIF experi-
ments. A recently declassified laser-
fusion scheme called fast ignition calls
for a one-two punch to trigger igni-
tion. In fast ignition, the phalanx of
laser pulses would sweep in first to
implode the hydrogen pellet. A split
second later, the petawatt laser would
bombard the hydrogen, delivering
enough energy to push the pellet over
the fusion threshold. Though un-
proven, fast ignition could loosen the
requirement for a stringently sym-
metrical implosion.

With a billion-dollar price tag,
though, NIF isn’t exactly a shoo-in,
and the eancellation of the Supercon-
ducting Super Collider has physicists
biting their nails over the fate of big
science. What's more, since Nova has
only a few more years of life in it, Liv-
ermore’s world-class laser-fusion pro-
gram will depend on the new facility.

Outgide defense laboratories, seien-
tists haven't had wide experience with
lasers like MIRACL and Nova, But
many feel that these one-of-a-kind
light sources could go far to illuminate
nature’s secrets. Says Michael Camp-
bell, Livermore's laser chief, “High-
powered lasers that you'll be able to
use as lab tools are part of the process
of developing science into the next
century.” ™
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What makes the tiresome question,
"Are we there yet" disappear?

Entertainment provided by
The Sideshow!

Lintil now, gefing video technology
into the family minl-van meani
dealing with on awkward amay of
componénts, Infroducing

The Sideshowl This stylish console
integrafes electronic fechnology
info o porfable entertalnment
center. The Sideshow combines

Up and running in less than fifteen minutes.

Installation is so easy. There are no holes to drill,

no screws 1o frouble you. Simply top o brocke! under
each front seat frame. Then the nylon anchor
sirop rotchets fhe console housing fight o the
floor. Power is provided by o cigaretie lighter
plug In modula. Ifs as simple as that.

ihe capabilifies of o Mognavox . Loani g
colar television, remole confrolled 1 hewd %hq"‘: The Sideshow
w:::i cus:;ana player un;:r;a features include: to a friend is fun and easy.
addifional accassory ou : , g
sxhos Mognavox AC/DC Color Removal of The Sideshow is
RS o X o Television Set just 05 quick and sosy os
popular video gomes like Sega® q 5
Ramate Conmralisd installation. The nylan
and Super Nintendo® fo o CD Video Cossette Player dhor s slosk
player and cellular felephone. 2k ol 4 b el
The Sideshow’s versatility Is like ilaic Y SEUPH. MG 9
nothing you've seen before, Sterea Adapier convenient lever located
in the lower compartmant.
3 Accassory Ouflets
Prewlred For Video Games
1 Year Wamanty
14 Man The belevision and video
mnﬂvmnﬂ cassette player siide i and owut for

take alorg enlertainmend
amytvhere AC/DC poteer is available.

Beautifully imtegrated.
I's as though the minivan's inferior

was designed with The Sldeshow
in mind. The Sideshow looks

alegant as it contours 1o
fit perfectly between the }
front seats. Clossic styling =
The Sideshom
with plush removable fits between the

carpel liners in eoch of
tha threa large storage
companmeants shows
attantion o defoil.

A=

fromt seats of all Chrysler and
General Motors Mini-Vans and
all full size vans. The Sideshou
also fits the General Motors
Suiburban, Yukon and full size
Blazer if equipped with front
biicket seais,

The Sideshow comes with o Magnavox AC/DC
color television, an AC/DC video cassetle
}JLJ‘II,I':!T and a Jrﬂ:r.lfy remiote control Hat puts
the choice of moties or videe games at your fingertips
A stereo adapter plays The Sideshow's awdio Herough your vehicle's stereo
system. Tivo sels of headplones are also nu'!udr’n‘ﬁar private video enjoymend.

i 4

Headpitione:
are teichuded!

-
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The Sideshow Mini-van
Entertainment Console by AutoVisions,Inc.

Now you can have the comforts of home travel with you!

. -
The Sideshow, as
diverse as your family!
From waiching
your favariie
movies and —d'
canoons to - |
playing the lofest video
games, everyonga has fun
with The Sideshow!

For your listening pleasura,
The Sideshow's oudio
system con be played
fhrough your vehicle's
sterso system, headphones
(2 sets included), or
auxlliary speakers. With
The Sideshow everyone can
enjoy the funl

Call
Global Entertainment
today and take
advantage of our
14 day money back
guarantee!

Ask for ...

mheideshow”

cilgriginmeonl consule

By ﬁ mm 1":

1-800-Sideshow
(1-800-743-3746)

g inpited tome

$798.00
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The tide has been turning for several years,
but a tidal wave just hit Detroit.

\._
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- und skillfully hard at work. There's 4 fine gloy ourJand, -
— Yes, my friends, the ﬁﬂahmnm_ an turning. The s H" ve
mﬂmmﬂﬂ.@m ter

{}l.u' mlghty auto mdmuj is g life
“into our economy, our national pagche and,
hap&ily into the prndw:tﬁ that are ponrmg
Perhaps Emn nmrﬂ"hearienIng than 'EhE
-mdustry s resurgence itself is the fact
that it is ne fluke. The domestic carmakers |
reached down to their roots and shook them-  §
selves hard, restructuring, refurbishing and
fine-tuning, bottom to top, Their current
success iz havd fought and well deserved.
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Oh, there's been some fortunate
coincidence with the Japanese yen's
climb to the sky versus the dollar. In-
ternational finance is a complex busi-
ness, but the simple result is that if
the Japanese yen is worth more,
Japanese products cost more. That
means more people are taking a
longer and harder look at what used
to be relatively inexpensive Japanese
models and comparing them—feature
for feature—against their Detroit-
bred competitors.

And the cars and trucks from the
Big Three have been getting better
and better for a while now. 5o now
when people look, they not only like
what they see, they buy it.

For 1995, the trend accelerates—
there are more, better new cars and
trucks to ogle, touch, sit in and drive
than there were last vear. Here's

a carmaker-by-carmaker rundown
of the newest and most exciting of
Detroit’s offerings.

CHRYSLER CORP
Those hits simply keep on coming.
While an adoring publie is still revel-
ing in the wonderful little Neon twins
and digesting the awesome Ram pick-
up, Chrysler is readying four more
new cars for "95.

From the same factory in Illinois
that brings you the fast, tight new
Eagle Talon come the latest sport
coupes from Chrysler: the Dodge
Avenger and Chrysler Sebring. These
front-drivers are the overdue replace-
ments for the aged Dodge Daytona
and Chrysler LeBaron coupes. (The
LeBaron convertible soldiers on.) The
Avenger and Sebring join the Talon to
form an exciting trio of shared plat-

forme, As the Talon shares its plat-
form with the Mitsubishi Eclipse, the
new coupes share their basic platform
with the Mitsubishi Galant. The po-
teney of performance for the Sebring
and Avenger tops out with a new
Mitsubishi-supplied V6 engine. The
Talon tears tﬁruug'h this year with
two available dohe Fours, maxing out
with a 210-hp turbocharged 2.0-liter

FIRST DRIVE
LINCOLN

® The Town Car buyer's
median age is 66 and
rizing, so the '95 model
targets senior appeal.
With a mildly freshened
gxterior, the Town Car
sports an all-new interior.
Gone is the squared-off
instrument panel, replaced with the
comoured styling now in vogue. You
also get a sporty steering wheel with
canter-blow horn and a premium
sound system with fewer—and larger
—buttons for the radio.

The Town Car fulfills its primary
mission of delivering luxurious com-
fort with decent performance the tra-
ditional way—rear-wheel drive and
body-on-frame construction. The lat-
ter allows better isolation but trades
off chassis stifiness whan comparad
to a unitbody design, Power is ade-

quate with the 4.6-iiter modular V8.
Let's just say that on our test drive, it
was the coffee, rather than adrenalin,
that got our blood pumping. The en-
gine is mated to a wide-ratio 4-speed
automatic.

An optional ride-control package
firms up the suspension a tad and
gives you P225/60R16 tires on alloy
wheels, along with a 3.27:1 rear-axle
ratio (versus 3.08:1), and an auxiliary
power-steering oil cooler. The 16-in.
wheslftire combea is also standard on
the Cartier, optional on the Signature.

As for innovations, there's a 3-
level steering effort switch on the
dashboard that works with an elec-
tronically variable orifice in the power-
steering system for light, medium
and heavy effort. But even "heavy”
feals relativaly light for our taste. A
battery-saver feature turns off all the
lights after 10 minutes if they are left
on inadvertently. The neatest trick:
Three small buttons mounted on the
sun visor function as garage door
openers.

—Cliff Gromer
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DODGE STRATUS

that eranks out 214 ft.-1b. of torque.

While all of these coupes share
engineering and manufacturing sites
with Mitsubishi models, the Sebring
and Avenger share their aggressive,
hot styling with the other big news
from Chrysler: the Dodge Stratus and
Chrysler Cirrus midsize sedans,

First shown at the Detroit Auto
Show back in January, these sedans—
eode-named JA—have had an eager
public awaiting their arrival at dealer-
ships. As the larger LH sedans and
Ram pickup redefined design in their

market segments, so do the Stratus
and Cirrus. Clearly the next step in
the evolution of Chrysler's heralded
“eab-forward” style, the Stratus and
Cirrus have very short rear decks,
low noses and strong, aggressively
sloping grilles. The cars sit on a 108-
in. wheelbase—that's 2 in. longer
than, say, a Ford Taurus—while the
overall length is 186 in., or about
6 in. less than the Taurus. All that
room between the wheels makes for
a cavernous interior and nice, wide
door openings, both front and rear.

FIRST DRIVE

MERCURY
MYSTIQUE

® We drove a prolotype 5-speed V6
Mystique from San Francisco back
o our New York City offices early
in the summer, 3200 miles in four
short days. Such an intense ax-
perience would tend to magnify
any vehicle’'s shortcomings, no?
We're happy to report that there's
little to report—except a pair of tired
but not abusead drivers, a high aver-
age rate of travel and a very short
slack of gasoline chits. We averaged
nearly 28 miles per gallon, and that's
at speeds that kept us maving with
traffic anywhere along the route and
the air conditioning an constantly in
the heat of early summer

Mercury wants very much to differ-

entiate this vehicle from big brother
Ford Contour, softening the ride and
inerior appointments to be more in
concert with its intended buyer pro-
file. We found the ride to be very

There's room inside these cars for five
adults and space behind them in the
trunk for a lot of their accumulated
traveling stuff.

The view forward is superhb, The
long, sloping windshield end= at a
very short cowl and the hood is actu-
ally wider than it is long.

[Tnder the hood of the base Dodge
Stratus is the sohe 2.0-liter Four that
can be found in the Neon or a new
dohe 24-liter Four. The Cirrus offers
the bigger Four or the same sohe 24-
valve 2.5-liter V6 that's used in the
Avenger and Sebring. All but the base
Stratus get a 4-speed automatic. The
entry model offers a 5-speed manual.

FORD MOTOR CO.
The big 10-year multibillion-dollar
news at Ford for 1995 is that the com-
pany has finally replaced the Tempo
and Topaz twins, But there's more
substance than just the new Ford
Contour and Mercury Mystique mid-
size sedans. For "85, the Lincoln Town

comfortable but not at all floaty or
mushy. A well-optioned version
comes in under $16,000, making the
Mercury Mystigue a truly affordable
luxury car —Mike Allen
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Car has been redezigned, the Ford

Crown Vietoria and Mercury Grand
Marquizs wear a new look and, a little
down the road, the popular Explorer
gets a fresh appearance as well,
Contour/Mystique

Ford reportedly spent more than
$6 billion developing a car that could
—with minor variations—he =sold in
the United States, Europe and Asia.
The variants share essential compo-
nents that are manufactured in vari-
ous loeations around the world and
then shipped to the assembly plants.
This “world ear,” as Ford is calling
it, is 4 4-door H-passenger front-
wheel-drive sedan that should help
Ford grab more of the burgeoning
midsize family sedan market.

The Contour and Mystique are dif-
ferent from each other in the same
ways that the Taurus and Sable differ
—they have different noses and tails,
different interior trim and are meant
Lo appeal to slightly different buyers.
But they both are intended to appeal
to many, many buyers—Ford hopes
to sell 800,000 of these cars world-
wide a year,

Beneath their rounded metal skin,
the Contour and Mystique are much
the same.

The Contour/Mystique sits on a
106.5-in. wheelbase that’s longer
than that of the larger Taurus/Sable.
The wheelbase is more than 6 in.
longer than was the Tempo's. The
new car is also 6 in. longer overall
than the Tempo, but about & in.

shorter than the Taurus. The result
is a spacious, comfortable passenger
compartment. The interior is also
well appointed. Ford designers strove
to include many of those important
little touches—like a small hook on
the glove compartment door to hang
a purse or briefease from—in the
ergonomic design. The interior also
boasts an air-filtration system, which
removes dust and pollen from fresh
air entering through the ventilation
system.

The car sits on a fully independent

FIRST DRIVE

MERCURY

® Grand Marguis and its
cousin—Ford Crown Vic- M
toria—raceive anly minor
tweaking, both inside
and out, for '85. The
Mercury is the more at-
tractive of the two, to my
eye, with its stronger-character grille.
The basic platform supporting the
Grand Marquis and Crown Vic has
been around since 1879, and the
package has benefited from evolu-
tionary refinement. The new models
will haul six adulls around in satis-
factory comfort, if not plush luxury.
The factory focus in competing in the
tull-size 4-door sedan arena is to
stuff as much value into the package
as they can before the ever-watchful

bean counters scream to stop.

The sole powertrain is Ford's sohc
4.6-liter modular VB with up to 210
horsepower (when equipped with an
optional dual exhaust) hooked to the
Mark VIll's wide-ratio 4-speed auto-
matic. If you like your big car with a
mare sporting flavor, the optional
handling package for both models
gives you a guicker accelerating
3.27:1 rear axle, larger antisway bars
and firmer spnng rates, as well as

dual exhaust, 16-in. alloy wheels with
stickier tires and a power-steering
fluid coaler.

While slice-and-dice driving or
churning rear lires into clouds of blue
smoke are not these cars’ forte, they
are very good all-around waork-
horses. Available options will allow
these rear-drivers to tow up to 5000
pounds, and deliver the added safety
supplied by traction control and anti-
lock brakes. —C.G.

50

POPULAR MECHANICS = CCTOBER 1994



suspension, with MacPherson struts
in front and a multilink rear suspen-
gion with struts. Brakes are dises in
front, drumes in rear on 4-eylinder
models and discs all around on ears
with the V6. ABS is optional on all
models. And cars equipped with ABS
ean also be ordered with a traction-
eontrol system,

Traction control could be pretty
useful in this car since the optional
Vb6 engine cranks out 170 horsepower
—idespite its modest 2.5-liter dis-
placement. The brand-new all-alu-
minum engine has four camshafis,
100,000-mile spark plugs, 24 valves
and a 8.7:1 compression ratio. It's the
gecond engine to come out of Ford's
modular engine program, which pro-
duced the 4.6-liter VB used in the
Mark VIII. The V&'s power peaks at

6250 rpm, and the 165 ft.-1b. of torque
tops out at 4250,

The base 4-cylinder engine is also
new, It sports dual overhead cam-
shafts and four valves per eylinder.
The 2.0-liter has an aluminum head,
cast-iron block and develops 125
horsepower at 5500 rpm and 130 ft.-
Ib. of torque at 4000 rpm.

Both engines can be mated to
either a new G-speed manual or a
new 4-speed overdrive automatic.

Lincoln Town Car

At just about the opposite end of the
automotive spectrum from the Con-
tour and Mystique sits the freshened
Town Car. This bastion of the tradi-
tional rear-drive luxury sedan gets a
new nose and tail, complete with a
new grille, new headlamps, taillamps

and bumpers. The exterior of the car
also benefits from new body-side
molding and larger, repositioned out-
side rearview mirrors.

The passenger cabin gets new seats
—with more travel than before—a
new dash and instrument panel and
revised door trim panels. The seats
have a memory feature that is tied
into the outside mirror settings,

Other up-to-date tidbits for the
venerable Town Car include a bat-
tery-saver function, which shuts off
the headlights after thev've been left
on for 10 minutes with the ignition off,
and a retained power feature, which
allowe the power windows, sunroof
and gound system to be operated for
up to 10 minutes after the ignition has
been shut off.

Under the hood, there's now a

FIRST DRIVE

BUICK
RIVIERA

® Heritage Is a heavy
burden. Cars bearing
the Riviera nameplate
have to carry a ton. So
it is with this completely
new 1995 edition. And
you know what? This
car can stand tall with
anything that ever flowed off the pen
of Bill Mitchell. Let's start under the
hood. A whole new generation of
3800 V& sits there pumping out a
stoul 205 horsepower. A super-
charged V6 ups that to 225, That's
mare than the output of some V8s.
No, it's not a tire-smoking muscle
car, but you won't feel like Mr. Wimp,
gither, when the light turns green.
Zero to 60 comes up in about 8.5

seconds, which is well ahead of
Acura Legend times. Balancing the
harsepower is one of the best-riding,
best-handling cars Buick has ever
built., The formula starts with a
structural stiffness matched by few
cars in the world, which provides a
foundation for all the other chassis
and driveline components. The end
result is an extremely quiet, solid,
tight car that doesn’t shake and

shudder when the going gets rough.

And don't even think about a
squeak or rattle. There's no such
thing in this car. This is how a luxury
car should ride, And handle. You
want 1o push this car around on a
mountain road—and the car feels
like it wanis you to. The Riv also likes
to dress up on a Saturday night and
go to dinner. Either way, you're going
to enjoy the ride. —Joe Oldham
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power-steering system that allows
the driver to select between heavy,
medium and light steering efforts via
a dash-mounted switch,

Crown Victoria/Grand Marquis
These venerable heavy cruisers take
another step toward the future with a
new mmterior as well as new nose and
ail treatments. Like the Town Car,
these big rear-drive family sedans
boast redesigned seats with more
travel, new dashboards and revised
door panels. The seats have been de-
signed to not only provide more in-
terior room and better ingress and
egress than before, but also to provide
a firmer, more supportive ride.

The exteriors look fresher thanks
to new grilles, bumper fascias and a
larger, wider trunk opening compli-
ments of the new rear decklid.

Mechanically, these cars benefit
from a wide-ratio 4-speed overdrive
automatic transmission. The rear axle
ratio has been changed from last
year's 3.08:1 to 2.73:1 for reduced
highway cruising noise.

Windstar
Ford finally entered the front-drive
minivan market last Mareh with its

Windstar, Launched as a "85 model,
the Windstar rolls on through the fall
introduction essentially unchanged—
with some important caveats, That
means that there is one size Windstar
on the menu, one with a 120.7-in.
wheelbase and 201.8-in. overall length,
which makes it just a smidge longer
than the Grand variety Caravan/
Voyager, Standard equipment still in-
cludes dual airbags and 4-wheel ABS,

Soon, there will be a second engine
choice. Besides the standard ohv 3.0-
liter V6, there will be an ohv 3.8-liter
ag well. The larger engine ups horse-

power from 147 at 5000 rpm to 155 at
4000 rpm. It also inereases torque
while lowering the engine speed at
which peak torque is available: 170 ft.-
Ib. at 3250 rpm versus 220 ft.-lb. at
3000 rpm. Both engines drive the front
wheels through a 4-speed overdrive
automatie. In addition to the added
performance, the Windstar gets an
important outlet for that performanee:
an upgraded towing package, which
ups the ante from 2000 pounds to 3500.

Other running changes over the
Windstar's first vear will be an optional
integral child safety seat, a leather

A (R b AR Y
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CHEVROLET
CAVALIER

® Cavalier, since its introduction in
1982, has remained largely un-
changed in the midst of a small-car
market segment that's seen some of
the most vicious territorial battles
since, well, yesterday's 6 o'clock
news. And it's commanded a healthy
propartion of sales in that segment.
Enter the new Cavalier, carrying all
the virtues that carried it through pre-
viously, as well as a host of improve-
ments. Start with a new, stiffer chas-
sis under the new svelte bodywork,

with 2 in. more track and 3 in. more
wheelbase (although overall length is
2 in. shorter). Payoff for that s more
interior room, especially hip-and-
shoulder room, as well as rear-seat
legroom. Suspension refinements in-
clude stainless-steal-and-Teaflon
suspension bushings on soma
models. That payoff is
improved ride cou- e
pled with mare pre-
cise handling.
Next add the
hundreds of mi-
nor improve-
ments from
100,000-mile
spark-plug change

intervals to battery run-down protec-
tian to zoned rear-window defrosting.
And it's all been done with a 28% re-
duction in the number of parts for
economy and reliability.

Body-manufacturing processes
have been improved with innovative
manufacturing technigques. Some
holes are actually cut with lasers, re-
ducing distortion in the sheetmetal,
Tolerances are so close that camber
and caster settings are preset in de-
sign, obviating the need for adjust-
ment down the road.

Three body styles are available for
1995—a 4-door sedan, 2-door coupe
and a sporty-looking 2-door con-
vertible. Gone is the Cavalier wagon,
to the distress of some Chevy
dealers we spoke to, who felt it was
a hot seller. —M.A

CAVALIER Z24
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upholstery option for the quad-seating
interior and the ever-popular convert-
ible seat/bed option.

Mustang

There's now a full regimen of
this Ameriean original avail-
able—coupe and convertible in
base, GT and Cobra versions,
The Cobras are the work of
Ford's Special Vehicle Team
and sold through only 750
select dealers. The Cobra gets
its motivation from a 240-hp
version of the well-tried 5.0-liter
V8. That's a 25-horsepower

&
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version of Ford's 3.8-liter VB.

bonus over the GT. The base
model is powered by a 145-hp

CHEVROLET

CHEVROLET
TAHOE 4-DOOR

GENERAL MOTORS

Even during the lean years of a

decade ago when a reeling GM had no

fresh models to introduce, the world's
largest carmaker still made news with
each refinement to its broad lineup.
Well, for '95 it's a most robust GM
indeed, one that has impressive new

models sprinkled nicely throughout
its divisiong, and the market.

Buick

Among the biggest news from GM has
to be its classy loary touring coupe,
the Riviera. New from the wheels up,
the Riv boasts one of the stiffest chas-

g y.f
eig in the industry—a

distinetion and a chaseis it shares with
its sibling, the new Oldsmobile Aurora,

The stiff chassis is wearing a taut,
gvelte and head-turning new body.
The Riv's stylistic sheetmetal wraps
around a large, well-appointed 4-pas-
senger cabin. Under the hood is one of
two versions of GM's 3.8-liter V6 en-
gine driving the front wheels through
a d-speed automatic transmission.
The standard engine is the 3800 Se-
ries 11, which puts out 205 hp and 230
ft.-Ib. of torque. The faster option is
a supercharged version of the 3800,
which ups the power ante to 225 hp
and increases that all-important
torque output to 275 ft.-1b. Buick
claims the supercharged Riviera can
scoot from 0 to 60 mph in 8.5 seconds
—not too shabby for a large luxury
car, coupe or sedan.,

To provide the ride and handling

FIRST DRIVE

CHEVROLET
BLAZER

® You'll see a split personality this
year in the GM compact sport/utility
twins, Chevrolet Blazer and GMC
Jimmy. The new models are com-
pletely redesigned for 1985, with
emphasis on ride quality, noise re-
duction and exterior styling. The per-
sonality split shows up in the differ-
ence between 2- and 4-door models.
Two-door models are designed to be
sporty vehicles, while luxury is the
accent in 4-doors.

You don't have to be sharp-eyed to
see that the front ends of the vehicles
are lifted from GM's small pickup
trucks. Hoods sag al the front, grille
inserts are identical as the cab sec-
tion is lifted directly from the small
trucks. By copying the pickup-truck
styling, Chevy and GMC provide a
familiar face for customers and at
the same time save gobs of money

that was not needed for new styling.

From the cab rearward, the body
and glass offer a softer, more round-
ed appearance that sels the new ve-
hicles apart from the stiffer styling of
the older models.

Inside, it's more of the same. In-
strument panels are copies of 5-10
and Sonoma. Driving the new Blazer

and Jimmy, you notice a tighter body
and quieter ride. The body stifiness
is based on a stronger frame that
uses box sections in its rails. Softer
shapes 1o the exterior shaetmetal
and more careful sealing in the doors
cut down on wind noise significantly.
But most noticeable is a quieter
engine. —uim Dunne
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that Riv owners have come to expect,
the car has MacPherson struts in
front and semi-trailing arms with coil
springs in the back. The variable-
assist power rack-and-pinion steering
is electronically controlled.

The benefits of the remarkably
stiff, industry benchmark 25 Hz (see
“Engineering The '95s," page 56)
chassis are that the suspension ean
pay all of its attention to keeping the
wheels on the road without having to
compensate for a constantly twisting
chassis,

Standard equipment in the "05 ver-
sion of the division’s flagship includes

CHEVROLET LUMINA

I-wheel dise ABS, dual sirbags, dual-
control automatie elimate contral, 6-
way power front seats, cruise control,
power windows and door locks, and
remote kevless entry.

Chevrolet

While the advertising campaign may
not talk about it anymore, the old
heartheat is quite vibrant these days,
thank vou. In fact, Chevrolet is show-
ing a stronger pulse than it has for
some time. For "95, the bow-tie divi-
sion has an all-new Lumina midsize
family sedan, Monte Carlo eoupe,
Cavalier, a full-zsize 4-door Tahoe as

well a8 a new compact Blazer, There's
even a new Metro for the Geo wing of
your Chevy dealer,

The new Lumina and Cavalier are
news of monumental proportions,
These two cars are totally redesigned,
reengineered and restyled and they
represent Chevrolet’s re-entry into
two of the most important market
segments in the industry. And the
cars clearly signify that Chevy's re-
entry is a serions one,

The Lumina and the similar-
beneath-the-skin new Monte Carlo
coupe boast a stiff chassis for a very
quiet, rattle-free ride, Power is from

FIRST DRIVE

PONTIAC
SUNFIRE

® Don't think of the all-new Pomtiac
Sunfire as meraly a Sunbird replace
ment. That wouldnl do this car jus
tica. This is a whola lot more car than
the Sunbird ever was and it ndes that
way. The substantial feel comes from
a very stiff basic structure and a new
suspension that features rear coil-
over shocks and 14-in, wheels and
tires. The guy who tuned this sus-
pension should gel a medal. Even
the base suspension rides like a

much bigger car and handigs we
Then thera are two upgrades wiih
15- and 16-in. wheels and tires on
the SE and GT models

A brand-new 2.3-liter double «
head cam Cuad «
rabust 150 hp at 60
ft.-lb. of torque &t 4800 mm; and Is
smooth as silk thanks to tw N
shatts. (By contrast
GT's engine is rated
It's standard an 1

GT. Base engine
s the trusty
2 2. litar pugh

d motor rated
120 hp. Look In
side the Sunfire and

SUNFIRE GT

you'll find a whole new Interior with
dusal airoags 1o go along with the new
We can aftest to the
2 back seat is huge lor a
car of ths But beyond the hard-
ware, this 1 great-looking car that
sits squarely on the edge of the 215l
century. And it's priced to make it
ane of the great bargains of "85

extarnor ook

fac! that
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either a 3.1-liter V6 or optional 3.4-
liter dohe V6 (standard in the Monte
Carlo Z34). The pushrod 3100 puts
out 160 hp and 185 ft.-Ib. of torque.
The overhead cammer cranks out 210
hp and 215 ft.-lb. Both come attached
to a 4-speed automatic.

Suspension is from struts at all
corners of the car. All but the base
Lumina feature 4-wheel ABS as
standard equipment. ABS is optional
on the base Lumina.

Both cars are available in two trim
levels. Lumina comes as the plain,
base Lumina or in LS trim. The
Monte Carlo starts in LS trim and is
alzo available in the hotter Z34 guise,

Regardless of trim level, all of
these cars boast beancoup standard
equipment for their price. All have
dual airbags, air conditioning, power
door locks, variable intermittent
wipers, tilt steering wheel, map lights
and map pockets in the doors.

The Cavalier steps up into the "00s,
more than a dozen years after it was

introduced. The new Cavalier is avail-
able as a 4-door, a eoupe and a con-
vertible. There is (for now, at least) no
station wagon version. Regardless of
body type, the new Cavalier boasts a
2-in.-wider track and a 3-in.-longer
wheelbase than before.

Like all of GM's new models, the
Cavalier has a stiff chassis. With re-
duced body flex, rattling, shaking and
sloppy handling are all minimized.

The sedan is available in base and
LS trim. The coupe adds a Z24 model
to the other two and the convertible
comes in LS or Z24 versions.

All but the %24 are powered by a
120-hp 2.2-liter Four. The engine
cranks out 130 ft.-lb. of torque. The
Z24 option brings with it a 2.3-liter
dohe Quad 4, and 150 hp and 145 fi.-1b,
The base-model sedan and coupe
come with a 5-speed manual trans-
mission as standard equipment or
an optional 3-speed automatic. The
3-speed is standard on LS versions,
A 4-speed automatic is optional on

the LS sedan and 224 models.

All Cavaliers have MacPherson
struts carrying the front wheels and a
twist beam with coil spring= over the
shocks at the rear. All models also
come standard with GM's dise front/
drum rear 4-wheel ABS, Other stand-
ard equipment includes dual airbags
and folding rear seats. Moving up to
the LS version brings with it air con-
ditioning, variable intermittent wipers
and a remote trunk release, among
other features.

Besides the family car market,
Chevy is taking a renewed run at the
heart of the family sport/utility mar-
ket with an all-new compact Blazer
and a 4-door version of its full-size
sport/utility, now named Tahoe, For-
merly the S-Blazer, the Blazer boasts
two totally new bodies—a 4-door and
a 2-door. Regardless of the number of
doors, the Blazer offers 2wd or 4wd
in a choice of trim levels: both the 2-
door and 4-door come in base and LS.

(Pleose turn o page 113)

FIRST DRIVE
GEO METRO

® We've always had a soft spot in
our hearts for the Metro after driving
one cross-country and getting an
honest 56 mpg a couple of years
ago. New throughout, the Canadian-
built Suzuki-engineerad 1985 Metro
promises to provide similar thrifti-
ness—and improved comfort 1o boot
It's bigger autside—2.3 In. taller, 2'in.
wider and with a 3.8-in.-longer
wheelbase. Interior headroom is up
aninch, rear legroom 3 in,

Gone is the 5-door hatchback,
supplanted by an attractive sedan
complete with a surprisingly capa-
clous trunk and a surprisingly formal
praofile. The sedan also comes stand-
ard with a 70-hp sohc 1.3-liter 4-
cylinder engine, which coupe buyers
will have to order as an option—in
lieu of the 55-hp 3-cylinder 1.0-liter

that's standard on Metro coupes.
You'll have 1o get the 4-banger be-
fere you can check off the box for the
J-speed automatic tranny, too.
Ancther very welcome change is
the 13-in. rims shod with 155/80 rub-
ber, as the 12-in. skateboard whesls
that earlier Metros came standard

with were simply too small to cope
with pothales

To address salety concerns, the
'95 Metro sports standard dual
alrbags, daytime running lights (the
better to be seen), childproof rear
door locks (on the sedan) and
optional ABS. —pLA.
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There are plenty of new wrinkles and innovations on new vehicles

and carryover models.
BY PAUL WEISSLER

® As the inimitable Yogi Berra is
supposed to have said, “It's déja vu
all over again." As fast, furious and
exhilarating as the new-ear introdue-
tions from the domestic carmakers
are these days, the engineering labs
are running at eloge to warp speed—
just like in the glory days of yore. It's
all fascinating—and ultimately critical
to the success of both the new and
carryover models. Here's a maker-by-
maker rundown.

CHRYSLER CORP.
This is Chrysler's year for containing
erash damage—damapge to people, to
grilles, even to engine parts.

Crash-resistant engine

Overhead-camshaft timing belts are
improved, but they still are more likely
to fail than a chain. However, since
belts are quieter, Chrysler has used
belts for its overhead-cam engines for
vears. Those engines, however, had
enough piston-to-valve clearance to
prevent the pistons from crashing
into the valves should the belt snap.
However, because of tighter emissions
controls and the need for more per-
formance, that lovely “freewheeling™
safety cushion came to an end in "95

on the new 2.0- and 2 4-liter 16-valve
Fours in the Neon, Cirrus and Stratus.

Other manufacturers have built
plenty of engines that didn't have that
freewheeling elearance—leaving the

AURORA STRUCTURE

The Aurora unitbody was designed to be rigid and to “tune out” vibration. This structural
integrity improves ride quality, handiing and resistance to squeaks and rattles,

56

»
. Olds Aurora gets a high-tech 4.0-

liter aluminum V8 with four chain-driven

cams and 32 valves in place of the Buick
Riviera’s pushrod Vé. Olds engine makes 250 hp.

poor customer with a ruined engine.
Of course, the belts penerally don't
break until the engine'’s out of war-
ranty, 8o what's the problem?

In truth, a belt will often streteh
and jump a tooth or two just before
it snaps, giving you a clue first. So
Chrysler took some additional steps,
both mechanical and electronic, to
hopefully dodge the problem.
® The belt cover is well sealed, par-
tieularly at the bottom. The cover's
bottom is a potential entry point for
maist road film, which not only de-
grades the belt, but may freeze on the
sprockets, causing a belt to jump time,
® There's a dual-action belt ten-
sioner, a spring that keeps the belt
lightly tensioned even with the engine
off and a hydraulic piston (pressur-
ized by engine oil) that adds tension-
ing foree with inereasing engine speed.
® Slipht recesses in the piston head
provide enough clearance for a 2- or
3-tooth jump. On-board diagnostics
read both crank and cam sensors
g0 the eomputer knows where the
camshaft should be relative to the
crankshaft, If there's a change indi-
eating a belt jump of even one tooth,
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THE ‘95s

the computer turns on the CHECEK
ENGINE light to warn you.

® Valve stems are thin and light
(6mm dia.). Engineering tests show
that even if a piston crashes, it will
survive. And a wrecked valve can be
removed from the guide, the guide
gerviced and a new valve installed,
saving the head.

The crash-resistant grille
Chrysler has also built erash resist-
ance into & more noticeable part than
the engine internals. The grille on the
noge of its new Cirros may look like
a standard chrome grille, but it's a
plastic/metal grille. And it can take
a substantial hit and recover fully.
The Cirrus grille survived crash tests
as high as 30 mph.

The base of the grille is a special
General Electrie plastic, very flexible
but warp resistant so the vertical
grille bars will align. A metal powder
is applied and the surface is acid-
etched, so it looks like pure chrome
—even to strong magnification. The
metal particles actually are “is-
lands" in the surface—they don't

AIRBAG IGMITORS

Cherokee's mechanical airbag system uses
an inertlal mass to ignite the propellant.

POPULAR MECHAMNICS « OCTOBER 1994

touch each other
—which gives the
“metal” grille the ability to flex with-
out dents or cracks. A elearcoat paint
goes over the metal. Even a deep
serateh through the clearcoat will
not “spread,” as rust would on a
chrome grille. And, unlike chrome,
this grille can be painted.

Crash-resistant occupants
~ The first U.S. application of an all-
mechanical airbag will be used on
the '95 Jeep Cherokee. The deviee
is contained in a single module in
the steering wheel. In case of an im-
pact, the ball-shaped weight that is
the airbag trigger/sensor slams into
an arm linkage with firing pins. The
linkage pushes the firing pins into
an ignitor material, setting it afire.
The flame spreads to sodium azide,
which produces the gas that inflates

the airbag.

Aftermarket companies are work-
ing with Breed Automotive, which
produces the airbag. So although you
ean’t do it now, there’s a good chance
retrofit packages may be available
soon for many vehicles. Please don't

PR ILLLISTRATION [BOTTONS BT FLESELL 4 VO SALEFS

Chrysler's Neon and
Cirrus dohc engines have
sealed camshaft drivebelt

housings and skipped-tooth
software to reduce the chance of
a broken belt trashing the motor.

call or write our office asking where to
get one—when they're available we'll
let you know.

GENERAL MOTORS
Money is tight at General Motors, so
the days of throwing dollars at daz-
zling engineering projects are over.
For "85, GM is spending prudently on
continuous improvement for high-
volume powerplants, including the
3.8-liter pushrod V6 and the 2.3-liter
Quad 4 twin-cam,

The Quad 4 gets in-the-oil-pan
balance shafts. A high-performance
oil pump is driven off one of them. The
new shafts are the latest in a laundry
list of engine smootheners that GM
has been incorporating in this engine
for the past several years.

The Quai 4 also gets a power-steer-
ing pump that is driven off the rear of
a camshaft, eliminating the uneven
bearing loads of a belt drive. Eighteen
parts (primarily bracketry and hard-
ware) are removed. This is similar to
the setup already used for the water
pump at the front of the engine. With
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CEARS

this system, GM now prevents a
lot of the vibration from engine
accesgories that used to shake
around on the end of rubbery
brackets. There's also the added
gavings of the cost and weight of
the brackets, belts and pulleys,
The new version of its 3800
pushrod V6 not only will rev to
G000 rpm, but it will produce a
solid 205 horsepower along with
its credible 230 ft.-Ib, of torque
—3a5 horsepower and 5 ft.-lh.
more than the previous edition.
Pushrods may not be glamorous,
but the 3800 iz a lot more compact

There's no single seeret to mak-

TEFLON-UNED. | :
T B ing u car that won't ereak and rat-
e i i tle, but a “tone deaf” chassis is a

great starting point. Chassis stiff-
ness is measured in Hertz, and a
high-Hertz chassis is sort of tone
deaf. That is, more resistant to
“humming” or vibrating in re-
gponse to such inputs as road
bumps and driveline vibration.

A high-Hertz chassiz alszo flexes
less during hard cornering, and
holds its suspension tune better,
g0 the ride and handling are
eonsistent.

GM's new front-drive G-bodies,

COMVENTIONAL =
RLBEER
BLSHING

than its overhead-cam competi-
tion, so it fits into less engine
compartment space. And the low-
end torque is just right for the Buick,
Oldamobile and Pontiac sedans and
vans in which it's used. Buick even in-
stalls it in the new Riviera.

Teflon-and-steel spherical bushing replaces rubber on
Chevy Cavaller upscale model’s front suspension.

led by the Olds Aurora and Buick
Hiviera, are rated at 25 Hertz.
That's equal to what the world
leader, Mercedes-Benz, has consis-
tently been able to produce, and sub-
stantially better than some of the
teens that have borne GM labels in
recent years. There are other super-

Even the base Saturn engine is up
in "985, from 85 to 100 hp. However,
this sohe 1.8-liter Four still i= ultra-
conservatively tuned at barely over 52

COUNTERVENGHTS

DRIVE GEAR

stiff cars, but they generally are much
shorter than the 114-in. wheelbase,
205-in.-long GM models, and it's obvi-
vusly easier to build stiffness into a
shorter box.

Yes, there's more metal at some G-
chassis joints, but with today’s fuel
economy standards, vou ean't just
build a tank. Rather, GM’s high-Hertz
platform was designed to get stiffness
primarily with engineered metal
shapes, first developed and evaluated
on computer.

Also, GM integrated some of the
most-needed metal shapes into the
styling of the car where necessary. For
example, Aurora has exposed roof rails
that serve both as struetural members
and outer surfaces of the car. They
can be larger than if they only
were structural members, and

GM's Quad 4 engine gets mare refinement including counterrotating balance
shafts that share a chain drive with the high-speed gerotor oil pump.

How does GM get so mueh out of
this old design? Yes, it uses its light-
est-weight, lowest-friction moving
parts—and for "85, adds a full-floating
piston pin. This design takes retaining
snap rings at each end, a bushing, and
more machining than a pressed-in pin,
but it lets the pin turn and move, re-
dueing friction.

Compression ratio is up from %.0:1
to 9.4:1, but an additional knock sen-
sor helps stop pinging under mar-
ginal conditions. The runners of the |
ultra-smooth plastic intake mani- |~
fold were retuned and the throttle
body enlarged, to further improve
airflow. And for bottom-end stiffness,
main bearing caps now are cross-bolt-
ed, using four bolts to hold each main
cap down instead of only two.
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&0 add strength with less weight.
The G-hodies are big cars, but
weigh in at just 4000 pounds.
GM is using a high-tech
plant with new metal-
forming equip-
ment that can
reproduce the
high-Hertz
ghapes pre-
cisely. All
GM's top-
line models
will be going
onto the G-
chassis in the
next several
years, and youn
can look forward
to continued tweak-
ing to push the Hertz
even higher.
Although the Riv iz using

hp/liter. The increase was
achieved basically by re-
placing the throttle- ,
body fuel injection with
a multipoint system.

Front-drive Caddys get a smart

suspension system that uses posi-
tion sensors, In concert with steering-
angle sensors and ABS data, to refine the ride.
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Explorer’s front suspension
replaces stone-age Twin I-beam [
with modern upper and lower
control arms and torsion bars.
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the 3800 V6, Olds went for V8 power,
with a 4.0-liter V8 based on the 275-
300-horse 4.6-liter Northstar V8 in
Cadillacs. It has a Y-in. smaller bore,
but shares virtually all general char-
acteristics with the Northstar, inelud-
ing four valves per evlinder, direct
ignition (no plug wires) and a 10.3:1
compression ratio. The Aurora engine
produces 250 horses at 5600 rpm, and
260 ft.-1b. of torque at 4400 rpm. All
V&8s in the gmﬁahm the same high-
torque electronic transaxle,

Cadillac’s Northstar V8 gets a pow-
er hoost, from 295 to 300 hp for the
Eldorado Touring Coupe and Seville
STS. The increase is credited to a
modest reshaping of the intake mani-
fold. A 275-horse version is used on
other front-drive models—except the
base De Ville, which continues (for its
last year) with the 4.9-liter V8.

Cadillae added stiffening braces to
the Northstar and thinks the 4.6-liter
V8 is so smooth that it's wired in
an electronic module to prevent that
annoying buzz-saw noise you get
when someone tries to start an engine
that's already running.

The "85 Northstar-equipped models
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Full-pull cables and geared knobs mean
smooth operation of Ford F-150 heater
control mechanism.

get a chassis control system that finally
matches the Ipert’orman-:e of the en-

ine, It's called Integrated Chassis

ontrol, and it combines Caddy's
road-sensing suspension (which has
electronically controlled shocks) with
antilock braking/traction control. It's

P LUSTRATION [BOTIORY BY SO CARSDM

sophisticated and takes the chassis

controls to a logical next level.
There's a steering-wheel sensor, so
the computer knows when the car i=in
a bend, and combination wheel sen-
sors that signal road-texture changes
and lateral acceleration. Along with
readings from the wheel-speed sen-
sors for the antilock/traction system,
the ride electronics know enough to
control the shocks and ABS more pre-
cisely under hard handling conditions.
For example, the electronies now can
maintain close control of traction and
ride when the driver pushes the car
hard into a turn and is on the hairy

e of losing it.
here’s also a lot of change that
reflects modest investment in some
new approaches. Some developments
finally solve old problems.

® The defogger grid on Chevrolet
Cavalier and Pontiac Sunfire has
three zones. The juice first clears the
eenter of the rear window, 8o vou can
see something. Next, a second zone
“frame” enlarges the first, and finally
the rest of the glass is cleared. It's
done simply by tailoring thicknesses
(Plewse tirn fo poge 124)
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PACKING
SHOWDOWN

Monster machines and monster machismo collide at the
National Championship Air Races.

close to it in terms of sheer balls-out
QEWWUHM GARVEY zoom. When Renco's celebrated Un-

® The sound i= unlike any other. A

menacing, mechanical howl that re-
sults only as a high-octane river of gasoline ignites
within a huge aluminum block, thereby unleashing stu-
pendous energy that, channeled through canoe-size
blades, propels the whole assemblage forward. Rapidly.

Once this sound filled the air during the Battle of
Britain. Today it echoes over the high desert outside
Reno, Nevada, during the Battle of Speed. Although

limited racers stampede down the straightaway, the
much-modified P-51 Mustangs, Sea Furies, F8F Bear-
cats and even an ex-Soviet Yak-11 are pushing 450 mph.
And their prop tips are blaring a supersonic song.
Weleome to the fastest motorsport on Earth. And
one of the last great amateur motor contests in the
world. For despite the speed and color, the passions

formally titled the Na-
tional Championship Air | &
Races, those who care [§
abbreviate the four days |
of piston-powered glory
to “Renp."”

Race week at Reno/ &
Stead Airport is a full- |
sensory spectacle of big
engines, big money and
big ego without a wink of
pretension about ad-
vaneing motive science 8
or mankind or whatever.
What Reno is about is §
going fast, and no mech- §
anized competition comes

POPULAR MECHANICS ® CCTOBER 1594

& and rivalries, the Reno
air races have yet to at-
tract big-time media and
sponsorship, and quite
likely never will.
As one racer obhserves,
8 “It's a hard sport to tele-
| vise, and it doesn't at-
tract sponsors like car
races, After all, if you're
& driving a Ford, that sells
| Fords. But if you're fly-
ing a P-51 or a Yak...
o well, who wants a Yak?
Consequently, the pi-
lots, owners and crews
invest small fortunes and

ANDIT
1ES A SLSAR &1
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PISTON-PACKING SHOWDOWN

years of labor—and put priceless
equipment and lives at risk—know-
ing full well that they'll never be
compensated with finanee or fame.
First-prize money for the Unlimited
champ is about $60,000—mayhe
half the cost of a
blown engine.

These races
are not about

money. They're
about something else,

Try to imagine sit-
ting alone, barely in
control of a screaming,
trembling machine,
Sagebrush is shooting
by like rockets, and
you're a burp above
the dirt with a pylon
dead ahead and ri-
vils a few feat above,
behind and below vou. The controls
are stiff as concrete. You can't hear a
thing above the din. And all indica-
tions suggest your mount is about to
explode. Having fun yet?

*"Well, veah.” So says longtime racer
Bob Yancey. “It's a different world
when you're close to the ground and
motoring. I'm nervous when 1 go
down there. The turbulence will seare
the devil out of you. But it definitely
gets the adrenaline going. It's a rush.
There's no question about that,”

Ditto from 3-time champion Bill
“Tiger” Destefani. “There's a lot go-
ing on in that cockpit and it takes

&%

NS

Bill Destefani and his
bewitching Mustang
Strega are the team

a2

1000% concentration.” Indyears have
their appeal, says Destefani, but “I
just got hooked on racing airplanes.”

Out of the past

The addictive sport goes all the way
back to the Wright brothers and
reached its peak during the 1930s.
World War IT put an end to it all; Sud-
denly high-speed planes were every-
where, and there was nothing sport-
ing about them. 1t wasn't until 1964
when Bill Stead, a Reno rancher/
pilot/hydroplane racer, decided it was
time for the lions to roar again. And
when the checkered flag dropped on
the Unlimited finals—Czechoslovak
defector Mira Slovak took first place
in Stead's own Bearcat—40,000 spec-
tators cheered.

This year, organizers expect
150,000 people to visit between Sept.
15 and 18, The racing comes in four
eategories, every one of which is pis-
ton-powered. The Formula Ones
weigh in at a minimum 500 pounds,
packing fixed gear and 100-hp Conti-
nental engines, Next are the baby Bi-
planes, all powered by 180-hp Ly-
comings. After that come the AT-6&/
SNJs, fat WWII trainers pulled by
650-hp Pratt & Whitney radials. And
at the head of the flock fly the Unlim-
iteds, whose only requirements are
that they be piston-powered, prop-
driven and able to withstand 6 g's.

Of the four groups, the little For-
mulas and the big Unlimiteds boast
the most variety and draw the most
interest. Design ingenuity is the hall-
mark of the former, This year, Jon
Sharp hopes to reassert the domi-
nance of his Nemesis, an all-carbon
computer-seulpted Formula One
sprinter, The reigning 3-time champ
in its class, Nemesis is the fastest 4-
cylinder machine on the planet. Its
clean-slate design may herald racing
in the century ahead,

Top of the props

But while every category has its fans,
the machines that attract the most de-
votion are those that make the most
noise—the Unlimiteds. To witness the
belch-blatting, blue-smoke awakening

Alr-cooled radlals are tuned up to the max.

of a V12 Rolls-Royee Merlin is a jaw-
dropping experience. Consider this:
When sent to war, a Merlin was rated
at 1400 to 1800 hp and had a maxi-
mim allowable manifold pressure of
about 67 in. At Reno, pilots run those
same engines at 135 in. of pressure,
pulling upward of 3800 hp. The Un-
limiteds blow a lot of engines, but oh,
what a sound before they go.

This year’s Gold Sunday—Reno's
climactic race—promises an honest-to-
goodness duel between two extraordi-
nary dinosaurs. The title fight at Reno
'04 iz a grudge mateh, pure and simple.

The showdown has its roots in the
1892 Gold race. Liyle Shelton had won
the erown four straight years in his
Grumman F8F-2 Bearcat Rare Bear.
He wanted five. Bill Destefani, owner
and pilot of the North American P-51
Mustang Strega—and the man from
whom Shelton snatched the
crown—was determined to win
it back.

Shelton laid down the gaunt-
let with a qualifying speed ot
483 mph—s=still a Reno record.
Although Destefani couldn't
match that performance,
days later -
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and halfway through the 8-lap final,
it was Strega out in front with Rare
Bear 2 seconds back and challenging
At that moment—with the lead al-
most in hand—the Grumman’s mill
began to bang. Shelton pulled back
the Lhmttie bul: it was too late. Nine
of his engine's 18 connecting rods
snapped. He was done and had to
dead-stick it back down. Destefani
was king that year and the next while
Shelton rebuilt his broken Bearcat.
Now, having invested $135,000 in
rel::uilding his engine—he says bad
gas scorched his cylinders, and
he's still mad about it—Shelton is
ready to climb back on top. “It's
going to be close,” he predicts,
and Destefani seconds that. —
Fading glory \
That tEewe men and ma-
chines are Reno's giants un-
derscores the tentative status
quo of the sport. Lyle Shel-
ton, an airline retiree, is 61
years old, When Grumman
delivered his Beareat to the
Navy, Harry Truman was comman-
der-in-chief. Similarly, Destefani and
his Mustang were both created about
the same time—1945.
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Unlimiteds (top) reflect racing's past. while
Formula One Memesis looks to the future.

Don’t misunderstand. These are
superb pilots with the stamina to
withstand the punishment unique to
low-level flying in high-torque ma-
chines. What's more, the airplanes

have been modified

and rebuilt so often that every part
is virtually new.

But every year the warbird pop-
ulation dwindles. It's inevitable. And
two of the boldest attempts to circum-
vent the problem—the Bert Rutan-
designed Pond Racer and the P-51
lookalike Tsunami—were themselves
lost in geparate fatal accidents. While
there's talk of new categories, such as
T-28s and Unlimited Homebuilts,
there’s no clear successor to today's
fire breathers. Says Shelton, “It's pos-
sible that Unlimited racing with war-
birds may have peaked out in the last
year or two.”

Perhaps. But over two dozen of the
beasts are mustering again this year.
And the fact remains that as long as

two are left, to quote the Reno

starter, "Gentlemen, you

Lyle Shelton’s record-smashing
Rare Bear could recapture the crown.
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The new sound of music isn't traditional 2-channel stereo. Advanced recording
technologies are making compact discs sound like live performances.

BY STEPHEN A, BOOTH, Contributing Editor

® The sound of musie at home is about to blossom heyond the familiae
2-speaker stereo to something more like the aural ambience that
surrounds you at a live performance. And the heauty of
this new listening experience is that it comes built-
in on the CDs, tapes and other sound sources
that play through your existing home-
entertainment gear.

One approach to this new 3-dimen-
sional sound experience hails from
familiar Deolby Surround. Another
route is being newly mapped by
Spatializer Audio Labs, Fortunately,
hoth paths lead to the
same place and ac-
tually complement
one another, so
rather than
forcing you
ta choose be-
tween them,

K

POPULAR MECHANICS » OCTOEER 1994



| Z-Z”Z-C"._"FZ'I N S ] TS $!l3§

ul

they'll actually expand your options for enhaneed musieal enjoyment.

For nearly a decade, electronies manufacturers have been offering Dolby
Surround r]ec{:dm* either as stand-alone produets or built into andio
amplifiers and receivers. So-called audio/video components per-
form double duty. You can uge them to hear musie in
2-channel stereo, yet enjoy a movie in surround
sound at home by eonneeting vour TV and
VCR to the Dolby-equipped stereo
gear and adding loudspeakers for
the rear “surround” channel and
front “center” or “dialogue” channel.

According to Dolby and other

sources, the surround-sound
home-theater coneept has
B sold well. Some 10 million
¥ Dolby Surround compo-
. nents are in
iﬁl homes world-
witle—nearly a
million shipped dur-
ing a 3-month period in
1993 alone. In the United
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IS STEREO DEAD?

States, four out of every five receivers
purchased last year had Dolby Sur-
round. Entry-level models from many
brands sell for as little as $250. Late-
ly, even the hassle of running wires to
rear speakers has been addressed.
JBL's Magic 2 SoundEffects package
uses radio waves for the job. Other
com anies, such as Arkon, transmit
reless on infrared light.

Wlth Dolby home-theater gear so
widespread, record labels are now
beginning to issue CDs and tapes in
Dolby Surround. The eleganee of
Dolby encoding is that it's compatible
with equipment that lacks a decoder.
If you play a videotape in a monaural
VCR, you hear mono through your
TV's speaker. Play a Dolby Surround
CD on a regular stereo and you hear
the music in stereo through the left-
and right-channel speakers in front of
vou. The Surround information re-
gides quietly in the left and right

never been quiet: Three-dimensional
ambience is too much of a good thing.
Witness the success of Dolby Sur-
round systems for movie theaters, in-
troduced at about the same time as
quad sound. To date, more than 4200
movies have been produced with the
Dolby system.

Huping to equal the success of
Dolby is a sound process breaking
onto the recording seene that delivers
3-dimensional amhience through con-
ventional 2-channel stereo gear—
another no-loge proposition for the
music labels and musie fans.

It's called Spatializer, and it ac-
counts for the depth and atmosphere
you hear when Bonnie Raitt's Long-
ing In Their Hearts plays through
your car or home stereo system. Ed
Cherney, who engineered the album,
says he used the Spatializer technol-
ogy selectively and sparingly.

“For percussion, [ spread the sound

EnglnurEd Chemey using Splunllur (right} on Bnnnl: Rlll:l":l.lu:t album.

stereo tracks, and only appears when
it passes through a Dolby Surround
decoder on its way to the surround-
channel amplifiers and the extra “am
bience” or “effects” speakers at the
rear or sides of a room.

Because of this hardware compat-
ibility, music labels face none of the
risks of the multiformat quad days.

Quadraphonic sound never took off
in the 1970s because music lovers
were asked to choose among three
competing and incompatible systems.
As the record companies learned, peo-
ple were not about to invest in one
manufacturer's system and four
speakers when favorite artists were
spread out among three formats.

Quad was also gimmicky. Some
recordings had too much sonie silli-
ness. Nobody expects a drum set to
pick itself up and race around a room
or a guitarist to play alternate riffs
behind each of your ears,

Though quad died, the grave has

G

out so it seems to come from beyond
the left and right speaker boundaries,”
explaing Cherney. “1 used Spatializer
on Bonnie's voeals to make them ap-
pear to come forward and create a dif-
ferent dimension from the other in-
struments,” he adds, noting that the
vocals appear louder yet don't over-
power the background vocals,

Cherney's use of Spatializer is illus-
trated on the album's first song, Love
Sneakin' Up On You. In the middle
of the song, Cherney took the mono
feed from one instrument, the har-
monium, panned it forward and
widened its sound. Cherney later col-
lapsed the stereo image to add drama
to Bonnie's solo on slide guitar.

“It was very effective because 1
could get more space and definition in
the mix, but it wasn't noticeable that |
was doing anything," explains Cherney.

Spatializer has seen considerable
use at Telare Records, a classical label
known for its superb recordings. En-

LI FEATLIRES BEET MeCiTe

gineer Michael Bishop notes that the
processing has to suit the material,
and he makes a distinction between
ambience recording and what he calls
cinematie surround sound.

*“On the Lerner & Lowe Songbook
with the Cincinnati Pops Orchestra,
you just want to capture the ambience
of the hall. You don't want trumpets
running around your head—that
doesn’t happen when you're sitting in
a Broadway musical,” says Bighop.

“On the other hand, we've used
effects more extensively when record-
ing Great Fantasy Adventure be-
cause the music comes from movies
like ‘Jurassic Park,' ‘Terminator,’
‘Robin Hood' and ‘Hunt For Red
Oetober.” With cinematie surround,
you look for multilayered sound and
maybe have zome fun with spectacu-
lar effects.”

Indeed, on the CD's Robin Hood
track, arrows whistle past your left
and right ears, then slam into a target
behind you while a third Spatialized
arrow scores a stunning bull's

Spatializer is the brainchild of
Stephen Desper, veteran recording
engineer for the Beach Boys, who
spent 20 yvears researching and devel-
oping the psychoacoustic techniques
it employs. Actually, there are two
kinds of Spatializer,

One is a piece of studio equipment
used in the recording and mixing
process. This is the Pro Spatializer,
and the ambience and special effects
it eaptures will be reproduced intact
when the recording plays through any
2-channel gear. In other words, no
decoding gear is needed. Whether a
tune is broadcast on your car stereo
or you play a CD through your home
system, you'll hear what the Pro
Spatializer engineer recorded. If you
were making a tape copy of the musie,
vou'd get the Pro Spatializer effects
on the dupe, too.

The other kind of Spatializer is a
cireuit built into home and portable
music gear, which is slated to make its
debut later this year. This user-selec-
table feature will give Spatializer's
ambience effects to anything vou play
—that is to say, even musie that
hasn't been engineered with the Pro
Spatializer. If you were making a
tape copy with the Spatializer circuit
switched on, you'd get the effects on
your home recording.

Don’t worry about overkill—it's a
smart circuit, according to the com-
pany. If you play a Pro Spatializer CD
with the Spatializer switched on (or
even if it's coming in on the radio), the
circuit will sense the already-Spatial-
ized music and bow out temporarily.
It won't double-Spatialize—whether
vou're just listening or making a
recording,
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Regular Stereo Image

REGULAR STEREO IMAGING

With standard stereo recordings, the music comes from either Spatializer creates more depth and allows the sound to rever-

the left or right channels and the sound remains in front of you.

Spatializer even makes a provision
for Dolby Surround. At first, it's likely
the Spatializer circuit will be incor-
porated only in 2-channel (read non-
Dolby) equipment. Accordingly, the
chip would read Dolby Surround ma-
terial like any other 2-channel pro-
gram, then apply Spatializer process-
ing, Because the surround channel of
the Dolby recording hasn't been de-
eoded, the cireuit ean't Spatialize it.

Nor will it, should a manufacturer
eventually put a Spatializer processor
in a Dolby Surround component. As in
the case of Pro Spatializer material,
the Spatializer chip senses the pres-
ence of existing surround-sound infor-
mation and steps out of the signal
path to avoid overprocessing it. As for
ﬁlaying Spatializer material—Pro or

ome-grown—through a Dolby Sur-
round system, Spatializer says the
multichannel reproduction will only
enhance the experience.

In addition to music, Spatializer
proceszing has applications for com-
puter multimedia and videogames.
It's already been used for telecasts
and videos, as in MTV's awards pro-
grams and a variety of animations
from Warner Bros, The company
notes that the process even yields a
less-constricted sound when plaved
through monaural equipment.

As far as equipment goes, Dolby
Labs says that a surround setup for
musie is the same as for video home
theater. It doesn't matter that the
bandwidth of the rear “effects” chan-
nel is limited to about 100 hertz (Hz)
to T kilohertz (KHz}—compared with
20 Hz to 20 KHz for the front stereo
channels—becanze this range is ade-
quate for reverberant sound,

Recommendations for amplifier
power remain the same, too, Given
gimilar loudspeakers for all channels,
Dolby asks for equal power to the left,
center and right channels in front
and the same wattage divided be-
tween the speakers for the rear chan-
nel. Receiver manufacturers seldom
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supply equal amplification to the
rear—usually it's a fraction, on the as-
sumption that people use smaller, less
power-hungry speakers in the rear.

Spatializer doesn't place many de-
mands on equipment manufacturers
—all that's needed is good stereo
channel separation. This means sound
intended for one channel shouldn't
leak into the other. According to
Spatializer, 25 decibels of separation
is adequate, and most
home and portable
equipment and FM
stereo radio deliver at
least that.

Dolby says some 400
music recordings are
available in Dolby Sur-
round. Pro Spatializer,
meanwhile, has been
in the studios for about
a year now and the
recordings are just
beginning to hit the CD
racks.

Of the Dolby Sur-
round titles, about 150
come from the RCA
Victor label alone. Be-
gides The Celtic Harp—
this year's Grammy
winner for traditional
folk, by Ireland’s The
Chieftains—the bulk
of these CDs come
from RCA's deep vault
of movie soundtracks,
stage musicals and clas-
sical recordings.

Much of the theat-
rical and show-tunes
music was originally produced as
Dolby Stereo movie soundtracks.
Other catalog titles come from older
multitrack recordings deemed suit-
able for remixing in surround.

By and large, there isn't a lot of pop
music yet in Dolby Surround. This has
as much to do with ereativity as eco-
nomics. It's easier to issue classical
and jazz in surround because they've

Rear speakers such as JBL's
Magic 2 model avoid wires
by using radio wawves.

Spatializer Imaging

berate around you as in a concert hall,

always been recorded with an car for
the acoustics of the performance
gpace, or at least for simulating the
aura of a smoky jazz dive or an or-
chestra at Carnegie Hall. But rock is
a vietim of its own success—electron-
ics—be it the electronics of a stadium
PA system or the electronic vacuum
of the studio. If rock ever had an
acoustic of its own it was the garage
or basement where groups like the
Beach Boys and the
Lovin' Spoonful wrote
the book on open-reel.

In Dolby Surround,
probably the biggest
pop noise to date is
Emerson, Lake and
Palmer's Piclures At
An Exhibition, re-
recorded in surround
last year for the 4-CD
anthology Return Of
The Manticore (Poly-
Gram), and also avail-
able az a CD single on
the Kore label.

The K-0O in Kore
stands for Keith Olsen,
the legendary producer
who is surround's most
passionate apostle to
the pop field, and with
some 85 million record
sales behind the brag.
One point that Dolby
Lahs, (Olsen, artists and
labels seem to agree on
is that surround should
be used only where it
enhances the music—
not as 4 sales gimmick.

For example, on The Chieftains'
The Celtic Harp the only audible ef-
fect of surround processing is added
richness. Telarc's Bishop, who works
with both Dolby and Spatializer,
echoes the mantra of every other pro-
ponent of multidimensional sound.

“If the proeessing is properly done,
yvou don't notice it's there until yon
take it away.” ™

&7



TECHNOLOGY

Al RBORNIE
- ARMOIR

Lightweight but lethal, the Armored Gun System
’ ,;{ will throw new muscle behind America’s
rapid-deployment punch.

{‘42;\:;-- — ;-‘ a2

BY GREGORY T. POPE,
Science/Technology Editor

® War sounds like a tank. From a
cannon's thonderclaps to the jack-
hammer chatter of a coaxial machine
gun to the throaty blare of
engines, mechanized ca-
cophony is the voice of
armored combat.

But for America's air- |
borne regiments, tank
warfare is adding a new
racket to its repertoire.
To haar it, take the gun-
ner's seat in the XM3
Armored Gun System.
Let your finger stab at fy
the white fire-con-
trol computer. A
gudden racket will
erupt at your left ear,
Loud, clean and fast—
like a confident drum
floorish—it's a sound
that has rocked naval
gunners for years. But ban, o
the slam-bang of an'§ i F
automatic loader is a nov-
el noise for an Amencan e W |
tank crew. Then again, the ¥
Armored Gun System is a
novel piece of equipment.

A blend of seasoned components
and fresh technology, the AGS may fi-
nally silence a question that has long
nagged at Pentagon planners. As the
Army now shrinks and seeks to air-
mail firepower from American soil,
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the issue has gained urgency: What
kind of tank can fight head-to-head
against armored adversaries, yet still
float to the battlefield on a p:u'anhuw,
to bolster rapid-deployment troops?
Since 1966 the answer has been the
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MAa51 Sheridan, and even before it slid
into obsolescence, the bug-plagued
Sheridan had won few enthusiasts,

So starting in the early 1980s, the
Army mounted a eampaign to field
a replacement (see “Tanks For To-
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AGS alrdrops In at
346,900 pounds, thanks to
a pastiche of armor plating.
Beneath the skin works a
familiar drivetrain. A 550-
hp truck diesel engine,
channeled through the M2
Bradiey's transmission,
propels the tank to 45 mph.

v 8 -

every complaint voiced
against the Sheridan,

Too thin-skinned? The AGS sky-
dives into action with an aluminum-
alloy hull augmented by ceramic on
flanks and turret. But troops can then
balt on two additional tiers of modu-
lar passive armor—one level to with-
stand frontal cannon shots, the next
to deflect handheld antitank rockets.
“The weight constraints really drove
us to innovative concepts,” says AGS
project manager Col. Richard Knox.
“We came up with an exotic recipe of
titanium, ceramie, Kevlar liners and
expanded metal."

Heavy gun mismatched with a
flyweight body? The AGS fires the
105mm XMS35, a long-recoil cannon

B, developed specifically for

by light vehicles at Watervliet

morrow,” page 68, May "88). FMC
Corp. (now half of United Defense,
LP) snared the AGS contract with a
variant of its Close Combat Vehicle-
Light demonstrator. Designated the
XMBS, the light tank stands to answer
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Arsenal, New York. Kick
softeners include a muzzle
brake—barrel-tip per-
forations rarely seen on a
modern tank pun—and
shock absorbers, Thanks
to these, the XM35 delivers
a 20% gentler backlash

on the original M1 Abrams,
- The standout innovation
—the autoloader—fills the
right side of the AGS tur-

ret, isolated from the com- ™—
mander and gunner by a 4
bulkhead. A crescent-shaped
magazine holds 21 ready
rounds, each indexed by the
fire-control computer. When
the gunner picks a round, the _
magazine whirls the selection °
A scaled-down version of FMC's naval-gun
autoloader, this hydraullc mechanism on the
AGS can fire 12 rounds per minute.

N

into alignment with the gun's breech.
A loading arm then seizes the round
and a ram tray pounds it into the
breech. After firing, the spent casing
ejects through an aperture in the
turret's rear. The gun, which must
return to zero elevation to accept a
new round, can then automatically re-
agcquire its target, The mechanizm
trims a tank crew from four to three
and whittles down the vehicle's silhou-
ette, saving volume and weight.

Right now, four preproduction
AGS tanks are prowling the Army's
Aberdeen Proving Ground, running
eross-country against technieal specs.
By this time next vear, officials should
be set to authorize initial low-rate
production. Ultimately, the Army
wants 237 of the tanks.

Compared with high-profile, high-
production-rate items like the RAH-
66 Comanche helicopter, the AGS
program is one of the Army's quieter
new efforts. But for troops who must
dive headlong into a clash, the AGS
will supply welcome thunder, ™

than the 105mm cannon “e=tl
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A new satellite promises faster storm warnings.

BY PHILIP CHIEN, PM lilustration by John Berkey

® When vou're talking about the weather—as we all
do—the question to ask is: What comes next? The an-

swer, starting this fall, is GOES-Next, a new class of

weather satellites that will make tracking storms and
other atmospherie conditions much more preeise and, by
extension, make weather forecasting more of a sure bet.

The new GOES-Next elass of sutellites being launched
by the National Oceanic and Atmospheric Administra-
tion (NOAA) has a specifications list that reads like the
window sticker on a new ear. The first of these new
weather birds, the GOES-8, weighs in at 4641 pounds.
It features a clean 3-axis stabilized design, which
gives a much smoother ride than the previous spinning
models. It gets 7.1 million miles per gallon on the
space lanes, which is comparable to its eompetition.
The manufacturer offers a j-vear warranty, but it has
enough supplies to last seven, Audiophiles will appre-
ciate the 15-channel radio, covering the UHF and
S-Band frequencies. Cold-climate users will appreciate
the dual nickel-cadmium batteries with 12-amp-hours
capacity and 1057-watt solar array. Cargo capacity on
the new model ineludes three sets of instruments for
monitoring the Earth and space environment.

And like every new car, this one is supposed to be
much better than the existing 1970s model that it will
replace. And all of this is available at the manufac-
turer's suggested price of $220 million, plus dealer prep
and delivery services, How's that for sticker shock!

GOES, the Geostationary Operational Environmen-
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tul System, is so much a part of our daily lives that we
take it for granted. The orbital weather images dis-
tributed by television news broadeasts and news-
papers come [rom the GOES satellites, viewing the
Earth from their vantage point 35,885 km (22300
miles) above the equator. GOES-#'s J-axis stabilized
design is a major improvement over the existing
GOES-T spin-stabilized spacecraft. GOES-T's sensors
only view the Earth for 5% of the time because of the
spacecraft's spin. By comparison, GOES-8 constantly
fuces the Earth, permitting continuous observations.

In addition, GOES-8's imager, used to produce high-
(uality images of the Earth, and its sounder, used to
make temperature measurements at different alti-
tutes, can be used simultaneously. GOES-T could only
use one instrument at a time.

The most important new instrument aboard the new
satellite is the High Resolution Radiometer, the space-
eraft's camera. The new.imager will be able to view
cloud patterns over an entire hemisphere, or zoom in
{or finer observations of a storm region,

The new design is also more stable than theze used
on previous GOES satellites, and will bé able to track
storms more accurately. When major storms threaten
an aren, local officials will be able to receive more de-
tailed information to help determine which areas need
to be evacuated. The imager has an infrared resolution
of 4 km (2.5 miles) with 1024 pray scales, much more
than the 64 gray tones available on the existing GOES-
7 spacecraft. Meteorologists want the finer resolution
to examine storm details and continuous images to



track storms better. The result will be
more viewer confidence in forecasts
and warnings.

Other instruments include a
sounder that can plot temperature
profiles, and the Space Environment
Monitor, which measures the Earth's
magnetic field and solar disturbances
that affect the weather. While not a

The new GOES-8
satellite produces
finer pictures as
this simulation
demonsirates
|above). GOES-8
tracks water vapor
patterns [left] and
offers a warld view
right).
weather-forecasting fune-
tion, recent GUES spacecraft
have also included Ultra-High-Fre-
quency Search and Rescue receivers,
which can receive signals from downed
aircraft and ships.

The GOES satellites produce ex-

cellent full-globe continuous images
for daily forecasts, but higher-

@ While the GOES-8 satsllite
keeps an aye on the weather
from space, you can get some
on-the-ground backup from

a numbear of naw devices

specifically designed for

weather monitoring.

One such product is a
waming system for tormadoes
called Final Alert. Developed
by physicists at the University
of Mississippl, Final Alert
works by detecting the char-
acteristic frequencies or pitch-
a5 generated by tomadoes. The
system mounts on the southwest
eave of a house and provides both a
visual and audible warning. Final Alert
lists for $130 and is marketed by KBA
Inc. of Peachtrea City, Georgia.

Geaneral weather forecasting s the job
of what's biilled as the first alectronic
forecasling barometer. Developed by
Oregon Scientific Ing. of Portland, Ore-
gon, the BA-212 claims 75% accuracy
based upon the rising and falling of baro-
melric pressura for a 25-mile area.

Storm Warnings At Home

This waming system for tor-
nadoes has an audible alarm.

The $80 lablelop device, about
the size of a poriable radio, displays five
weather symbols, Indoor and outdoor
temperaiura and the time. Storm warn-
ings generale an audible alarm.

Of course, If you want to monitor
GOES-8 directly, you can use a computar
1o do s0. All you need is a VHF receiver
with a weatherfax demodulator, a rig that
costs as little as $400, Computer online
services also offer weather data from
satellites as weall. —Frank Vizard
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resolution images are needed for long-
terim trends,

GOES-8 won't be the only weather
bird in space, however, NOAA also
operates o pair of satellites in low
polar orbits. The satellites are timed
to pass over eaeh spot on the Earth
in the morning and afternoon at the
same time each day.

GOES iz a “big picture” spacecraft
looking at the world's weather system
ag an entive entity, while the lower-
orbit NOAA satellites take more de-
tailed images over a smaller area. The
bwo systems are mmp];Ement.ary, each
filling different forecasting needs.

Big improvements also have been
made to conventional forecasting with
ground-based instruments, most no-
tably NOAA's new Doppler
radar systems, Doppler
radar listens to the

frequency of radar re-
8% turns from clouds to
determine which di-
Bl rection they're mov-
"1 ing. The Doppler
&/ shift is similar to

how a train’s whistle
seems to change in
frequency as it moves
¥ toward you. False-color

Doppler radar images
clearly show where weather
is moving, while conventional
radar devices only show the locations
of storms.

One of the key aspects of weather
forecasting is to get warnings of dan-
gerous conditions out to the publie.
While it is possible to purchase your
own weather satellite receiver, most
of the public finds out about weather
information through newspapers, ra-
dio and television news. The National
Weather Service is working with local
communities to improve weather alert
radio transmissions. Currently about
three-quarters of the U.S. population
is within range of VHF weather alert
transmissions, Many communities now
require inexpensive weather radios to
be installed in publie meeting places,
Inexpensive home receivers that auto-
matically turn on if there is an alert or
warning are available for about $25.

Weather satellites have already
proven their usefulness. With better
predictions and advanced warnings,
the number of hurricane-related fatal-
ities has been drastically reduced, for
examgle. But the economic impact of
lost business revenue caused by
putting an area under a hurricane
watch can be $50 million. It's hoped
that GOES-Next will give more notice
to a storm's course, reducing the
areas that have to be put under hurri-
cane warnings and ultimately redue-
ing the lost income because of a hurri-
cane watch. ™
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TELECOMMUNICATIONS

Here’s a road map ; :

1
for cruising the "- -
ﬂ
4| PRODIGY

Infobahn. \
y/

i 0

. !

BY STEPHEN A. BOOTH, Contributing Editor
PM lllustration by Don Wieland

@ Somebody eall Missing Persons: More than 5 million people are unaceounted
for, and the number keeps growing,
Re-invasion of the Body Snatchers? Not likely. Yet those millions of beings have
been slipping off to a parallel universe, where they assume different identities and
commune invisibly with disembodied strangers. The portal to this new dimension is a
telephone line, The magic carpet is a personal computer. That's all you need to explore the
wonders of eyberspace through online computer services. Maybe vou're next.
Going online is easy. The difficulty is echooging among the services vou'll encounter
Don’t underestimate the lure of the eyber-sirens. Online computing for many people iz endlessly
faseinating. Cyberspace often exerts an inereasingly stronger pull, as online services seem to offer fresh

attractions almost dailv—a big-city newspaper here, the hol new gume du jour there, up-to-the-minute
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The onscreen Interface for

Apple Computer's new eWorld online service uses graphics
organized like a town to gulide you to E-mall, shopping and entertainment.

Pencil us m! Check the
latest Schedule of Events
n the sWorld Community

Center.

Howy does & Sy Cook
""'-_"'-’ haridle a hingsd omelet
!-" pan? Click here for the

angwer in Culinary Cues,

. ‘What computer industry
[ 1] execs are enercising ther

et stock options? Find cut in |8
Money Matters,

Wisit Aladdn in Straight
to the Source & you oo
will knove howe o go
out & get smalll

stats elsewhere. So whether you're
seorching your keyboard in a political
discussion group, checking out tunes
from the latest CDs, researching
through a college library across the
ocean or swapping home-brew recipes
with your cyber-neighbor across the
state, be warned: Once you enter that
wire-line tunnel, it's hard to pull away.

With online computing, even the
names of the services sometimes get
exotic, There's GEnie and Prodigy.
Delphi connotes the divine fortune-
teller of Greek mythology. Marvel is
the code name for a service yet to be
launched. More matter-of-fact but no
less intriguing are America Online,
CompuServe and eWorld.

Each of the services has its own
personality and atmesphere, much as
clubs and restaurants do. This charac-
ter has a lot to do with their so-called
front-ends—the interface that ap-
pears on your computer screen to
guide you through the activities and
options. It's a menu of sorts, and
though the house specialties differ
from service to service, what they all
serve is food for thought—either

through stimulating interaction or no-
nonsense data.
For example, all the services offer
forums for special-interest groups—
ou can chat via keyboard with fellow
obbyists, debate health-care reform,
or Monday-morning quarterback the
NFL results. And vou'll be mentally
armed with all the latest info, as
each provider offers some kind of
wire-zervice-style news, sports, busi-
ness and entertainment update.
Hesearch has always been the
strong suit of online services, Refer-
ence works from academie and com-
mercial libraries can be accessed and
downloaded. When you're looking for
nothing more cerebral than a movie
review, vou can check out what the
eritics say about current and past
attractions. You ean catch up on the
music scene, too—and in gome cases
hear sound elips of the latest releases.
Don't like shopping in malls and
megastores? You can buy almost any-
thing online. Want to interact with
people? You'll find multiplayer eom-
Pel.itinn in arcade-style games online.
t's said that the telephone killed the
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art of letter-writing, but ironically,
online eomputing might revive it. You
ean send E-mail (electronic mail) to
the E-mailbox of a relative or friend
on the serviee,

Besides losing the kids to the Pied
Piper of PC-dom or creating the
cyberspace equivalent of foothall wid-
ows, there are some practical consid-
erations regarding online computing,
Read: money.

There are no free rides on the Info-
bahn, It's 4 tollway. You subseribe to
online services. Each has a variety
of rate schedules, and while some
features are included in the regular
cover charge, you purchase others i la
carte. You'll pay the bill monthly, just
like your telephone bill—which is the
other consideration,

Above and beyond the online fees,
you'll be paying for the phone call that
gets vou online, and the meter keeps
running for all the time you're on the
line. Fortunately, from most places in
the United States, the connection to
the online service is a local call, It
doesn't matter that you live in Ari-
zona, GEnie's in Maryland and you're
talking (typing) shop with a vintage-
car buff in Vermont. All the transcon-
tinental traffic is on GEnie's nickel
after you've dialed into the network's
local access number.

Before profiling the online services,
let’s look at what else you need to get
connected.

Any brand of computer will do the
trick, but it has to have a modem in
order to communicate via telephone.
Your phone line's RJ11 jack plugs
into the modem. A second plug runs a
line back out to your telephone hand-
set, 80 you can use it for regular voice-
calls Wi":En you're not online,

Modems come in two styles: inter-
nal and external. The former is a cir-
cuit board that fits in a slot inside the
PC. The latter is a small box that ac-
cepts the phone lines and connects to
a port on the PC.

If your PC doesn't have a modem,

WMBMMHMﬂMMMm Chatting with like-minded Indlviduals on specific toplcs Is a big

Serve. You also can read news releases from NASA.

attraction as this CompuServe automobile forum demonstrates.
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you can add one for a modest price.
Lately, most new PCs come with a
modem built-in, as well as the so-
called communications software that
lets you program the phone numbers
and modem settings for the online
services and other computers—the of-
fice, for example—you might want to
call. One setting is for transmission
speed, usually referred to as baud.

All modems run at speeds of 300,
1200 and 2400 baud. Some more ex-
pensgive ones also handle the fastor
9600 and 14,400 (called 14.4) rates,
Some online services offer transmis-
sion at the higher rates, but usually
for a higher fee. The reasoning is that
you're incurring lower phone charges
by communicating data much more
quickly.

Word to the wise: The extra fee and
costlier modem only make sense if
you will regularly upload or download
vast amounts of data through the sys-
tem. For most cyber-surfers, 2400 is
plenty fast. Even at that speed, text
ZO0IMS ACT'088 Vour screen more quickly
than you can read it {(and unless
you're Superman, you can't read any-
thing at 9600/14.4). In time, as multi-
media audio/video data becomes more
available online, the faster baud rates
will make sense. The question is, will
they be fast enough? Some systems
already are experimenting with deliv-
ery via coaxial cable-TV lines, which
absolutely smoke compared to tele-
phane's thin copper wire.

Onee you subscribe to any service,
you get a user 1D and a password that
must remain confidential. You use
both to sign on—and this is the only
time during a transmission that you'll
be asked for the password.

The services emphasize that you
never reveal your password to any-
one, online or otherwise, and espe-
cially not to strangers claiming to be
employees of the service. If, during an
online session, there seems to be a
break in the transmission followed by
a new request for your 1D and pass-
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Despite its origins a5 a noncommercial service, the Internet appears destined to be a
place for shoppers as well as chatters and data seekers.

word, just hang up. It means some
hacker’s trying to boost your keys and
inhabit your psyche for no good. Call
the service's toll-free assistance
line—hy voice, that is—and report the
incident.

The current roster of online ser-
vices includes America Online, Compu-
Serve, Delphi, GEnie and Prodigy.
Apple Computer's eWorld is a recent
neweomer to the group, and software
giant Microsoft intends to launch its
own service, code-named Marvel.
Then, there's the Internet.

The Internet is a looze federation of
computer networks that somehow
manages to link some 20 million users
worldwide on the strength of a tele-
phone wire. And like the web of some
monstrons Amazon spider, it keeps
on growing,

Internet isn't exactly an online ser-
viee, in the sense that it's not eommer-
cial. Actually it's free, but you ecan't
get there from here. You have to en-
ter through a special node or gate-
way—a local service-provider with
the acceleration lane to get you onto
this freeway at speed—and for a fee.

America Online gets high marks for easy-to-follow Interface— Prodigy makes the most of color photos and hi-fl sound In its

Including a connection to the worldwide Intermet.

FRIGENGY 0 wepedie

news and other features. Cable dellvery augurs video,

But your thrills haven't even begun
until you're on it.
This road wasn't built for casual
maotorists, but for academic and cor-
rate researchers. When it was first
ilt, there was no road map to guide
your way, and communication is in the
Unix computer language—used in
professional workstations but foreign
to home PCs. The Internet has
evolved, however, into a de facto in-
formation highway. And although not
originally intended as such, this high-
way—just like a real one—ecan even
connect you to an eleetronie shopping
mall ealled CommerceNet. Internet
“addresses” are provided by the on-
line service or a connecting node,
Lueckily for eyber-tourists, several
sources are developing easy-to-use
shell programs or interfaces for nego-
tiating the Internet. Some, like Mosaic
and Cello, are free programs but re-
quire some computer competence, On
the way for sheer novices are simpler,
commercial programs that wil‘ let
you use plain language and symbols to
execute commands, then translate
(Please turn to poge 120)

mPponTd
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OUTDOORS

Wamt a cutting-edge-mountain bike exactly to ynur SDEG?
Build it yourself. Here' S, how.

BY JOE SKORUEA, Beaunq;@pmuoez Editor
PM Fhotos By Bill Ashe




L}

@ Not long ago Ameriean bike builders didn't
really build bikes. They simply ordered what
thev needed from offshore manufacturers.
Their reputations rested on ordering and
assembling. Fortunately, the pendulum is
swinging the other way, and some U.S, manu-
facturers are now actually building frames,
handlebars and other eomponents,

But if cutting-edge bike builders could sim-
ply order and assemble parts, why couldn’t 17
Why eouldn't I ereate my own monster moun-
tain bike by ordering outrageous components
and then wrenching them together? Think of
the awesome performance. Think of the envy,
Think of the trouble I could get into, Sounds
like a perfect PM story.

The first thing I needed was data. Lots of
it. Component by eomponent. Since | prefer
backeountry scenery to pavement, [ foeused
on mountain bikes. This involved analyzing
parts for ecompatibility, performance, relia-
bility, availability, durability, reputation and
price. It meant talking tech to shop me-
chanies and serious enthusiasts, reading cur-
rent mountain-bike magazines and perform-
ing hands-on tests whenever possible.

To help compress my time, 1 coneentrated
on finding top companies that provide compo-
nent groups. This is basically what most man-
ufacturers do to achieve economies of scale.
You get a better deal if you order parts in
groups, so that's what 1 did.

In the end, I settled on three main com-
panies: Specialized, Shimano and RHitchey
Design, each of which offers race-proven
equipment. From Specialized, I chose the
dual-suspension 5-Works FSR frame. From
Shimano, the high-end Deore XT drive and
brake systems. And from Ritehey Design, a
group of handlebar components and racing
rims, spokes and tires. Two other important
components were made by Suntour and Dia-
Compe USA.

The next step was to get bike-specifie tools.
These included a bottom-bracket tool, chain
whip, crank wrenches, head-set wrench, free-




HAVE IT YOUR WAY

3

Step-By-Step Bike Assembly

Out of the box, the chromemoly Speclallzed 5-Works FSR frame
comes preassembled with the top-of-the-line Ahead-Set unit and
state-of-the-art front and rear suspension systems.

After Installing the shifters’brake levers and front and rear brakes,
it’s time to run the brake cables. Take out the slack, but leave
some extra cable at the brake arms before snipping.

With the head set In place, It's an easy matter to Install the
titanium stem. However, a trip to the shop must be made to
prevent stripping the bottom bracket during Installation.

The first part of the drivetrain goes on with the wheels and
cranks. The B-cog freewheel cassefte screws onto the rear hub.
Removable chalnrings go onto the righthand crank.

wheel remover, spoke wrench, a chain-
rivet tool and an adjustable hike stand.

The final step in preassembly was
getting a local ]Euike shop to perform
several procedures that I couldn’t do
without help. These included using a
bottom-bracket die to remove paint
from the frame's bottom-bracket
threads, using a high-powered com-
pressor to adjust the shocks (especial-
ly the rear), and using a truing stand
(complete with skilled technician) to
install the spokes, These procedures
ean be done in a single visit, and can
be arranged when ordering the tools
and parts. My shop was Metro Bike
Midtown, located in New York City,
where manager Carlos Dall'Orso res-
cued my butt several times.

Now, with parts and tools in hand,
begin with the bare frame and install
the bottom bracket and head set (Fig.
1). As mentioned, this requires a trip
to the bike shop. Prior to installing
the bottom bracket, a steel die must
be serewed into the frame to remove
obstructions from the threads. If the
chromemoly frame won't smoothly
accept the softer aluminum bottom
bracket, the bracket will strip.

Masat bikes require a head-set press
to install the head set, but the Special-
ized 5-Works FSR frame comes pre-
assembled with Dia-Compe's cutting-
edge Ahead-Set unit. This integrated
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unit simplifies the job. However, it's a
good idea to check the Ahead-Set so
that it's properly lubricated and in-
stalled before wrenching on the Spe-
cialized S-Works titanium stem. (In
addition to the Ahead-Set unit, the
Specialized 5-Works frame also
comes with carbon-fiber/titanium
front fork shocks and a 4-point rear-
triangle linkage fitted with a Fox
ALPS shock.) At this point, all the
frame bearings are in place (Fig. 2).

Now, move to the handlebar group
and brake system (Fig. 3). The
handlebar group includes the bar it-
self, plus the shifters/brake levers,
and grips. The bar ends (forward han-
dlebar extensions) belong with this
jlzruup, too, but they can be installed
ater. Right now it's more important
to access the shifter/brake lever units.

Use a razor knife to cot holes in the
ends of the grips and hair spray to lu-
bricate the inner surfaces. This pro-

@ The best tip any bike builder could get
is 1o make friends with a mechanic ai a
local bike shop. Some professional help
and tools (such as a high-powered com-
pressol for the shocks, shown above)
are required by viriually everyone. Two
ather good tips are to use an old bike as

And Tips

a model and buy a recanl maintenance’
repair book,

As noted, cost of buying companents
can be reduced by buying in groups. The
PM bike was intended to test the latest
high-end equipment, and it priced out a
about $3000. If not for the cutting-edge
parametaers of this story, | would have
saved monay by ordering a less expean-
sive frame and components.

Tools required for this project include:

Future Shock Air Inflator, 15mm crank
wranch, 36mm head-sel wranch, screw-
drivers (llal and Phillips), Allen wrench
gat (Smm to 8mm]|, socket wrench set
(8Bmm 1o 10mm), bottom-bracke! tool,
bike stand, chain whip, chain-rivat tool,
fraewheal remover, cassatta tool and
heavy-duty wire cullers.

—J.5.
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REAR
DERAILLEUR

Front and rear derailieurs, chain and deraiileur cables compiete
the drivetrain. Check derallieur and cable tension by turning

the cranks and shifting throwgh the gears.

The seat post, saddle, bar ends and
pedals compiete the bike. Make final
adjustments and keep tools handy
during Initlal rides. Cables stretch and
bolts leosen untll bike s broken in.

vides temporary lubrication, and then
dries to keep them in place. At this
point, it's a good idea to coil the de-
raillear cables and let them hang
loosely out of the way.

Next, loosely install the cantilever
brakes on the seat stay and front
forks. When you run the cables be-
tween the levers and brake arms,
keep in mind that bikes are tradition-
ally set so that the left lever controls
the front brake and the right lever
controls the back.

To beef up the Shimano Deore XT
front cantilever brake, I chose to in-
gtall a Suntour Power Hanger. The
Power Hanger iz a V-shaped cam arm
located between the brake cable and
the brake arms. A short, removable
eable connects the hanger to the see-
ond brake arm.
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Parts And Components List

- e 2

SHIFTER Ritchey Design *Deore XT Derailleurs

*Logic Racing Spokes *Cuick-Aelease Clips
*Logic Bar Ends +Sealed-Cartridge
» True Grip Lite Grips Bottom Bracket
« ProLite Bar Wheal Hubs
*Vector Plus Rail Saddle *Dura-Ace Uniglide Chain
*Bite 2.1 Affa'DOmega Tires *5PD Dual Cleat-Lock Pedals
. Fritc:hvﬂ',nI Rock 395 E/415 «SPD Shoas

E Fims Specialized

: +*S-Works FSR 19-in. Frame

Shimano . - Future Shock FSX |
= Deore XT Front Ghaunwhea! Front Shocks

24, 32, 42 (Cranks with chain- «Fox ALPS 4 Rear Shocks

rings) «Seat Post
-g-:sn;:ﬂsz1I:|f?r2p§rglndﬂ 8-Speed * 5-Works Titanium Stem
»Deare XT Cantilever Brakes Other

Use heavy-duty wire eutters to anip
the ends of the front and rear brake
eables, and leave several inches of
runover for later adjustment. In the
front, make sure there’s enough cable
to allow unrestrieted motion of the
handlebars. In the rear, make sure
the eable maintains a nice, rounded
eiirve as it leads to the brake arm.
Mow, move to the wheels and
eranks (Fig. 4), The wheels are com-
posed of hubs, rims, inner tubes,
spokes and tires. Of all the skills re-
quired so far, none compares in diffi-
culty to installing the spokes and
truing the wheel. In fact, this skill re-
quires training, practice and use of
special tools. Consequently, most bike
experts recommend leaving it to the
professionals. For me, installing the
wheels was a swift matter of identify-
ing the front and rear tires and insert-
ing the quick-release clips. Firat, how-

*Degre XT Brake Lavers With
XT Rapidfira Plus Shifters

*Suntour Power Hangar
*Dia-Compe USA Ahead-Sat |

ever, | wrenched on the 24-gear, 8-
sprocket (or cog) Shimano Deore XT
freewheel cassette. This is a simple
matter of assembling the cogs in the
eorrect order and screwing the
assembly onto the rear hub.

The cranks are a swift installation,
too, requiring only a 15mm socket
wrench. However, the right erank is
part of the drivetrain and requires
correct placement of three chainrings.

With the wheels in place, this is a
good time to dial in the brake pads.
The pads must be adjusted so they
make eontact only with the rim. Ideal
placement is parallel to the rim and
toed inward (front end is 1 to Z2mm
eloser to the rim than the back).

Now finish installing the drivetrain
{Fig. 5). The rear derailleur bolts into

{Plemas i to page 115)
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HOME IMPROVEMENT

Topping Of

New roofing materials are more durable and

more attractive than ever.

BY ROY BERENDSOHN, Assistant Home Improvement Editor

® Maost people give little thought to
their roof until one of two events oe-
curs: It starts to leak or it looks s0
shabby it needs to be replaced.

In one sense, this iz how it should
be. There's enough to maintain in a
home without worrving about yvour
roof, Still, it is worth remembering

B0

that a roof can go a long way toward
improving or changing your house's
appearanee, and this has never heen
more true than today, There are more
roofing materials than ever—you
don’t have to settle for simple black
asphalt shingles. You have yvour
ehoice of color, texture and, of course,

Architectural asphalt shingles are thick
and have shadow lines [ike red tile (top] or
like siate [above]. They come in a range of
colors, Including blue and green.
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Tlockmlnglesmaregw pmdur.tl:rut
Is used In areas with high winds, Each
shingle Is attached to the one above and
to the one below.
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Cedar roofing Is available as a rough, thick shake that gives a roof
a rustic appearance, or as a shingle, a thinner and smoother
product that appears more finished. Cedar roofing can be

chemically treated to make it fire resistant.

price. Forthermore, there’s no reason
your roof can't be worry free. Today's
roofing products combine durability

with good looks.

If you're in the market for new
roofing, what follows should at least
point you in the right direction. And if
you plan to have your new roofing in-
stalled by someone else, then contact
the National Roofing Contractors As-
sociation, 10255 W. Higgins Rd., Suite
600, Rosemont, IL 60018, for tips on
choosing a good contractor.

Asphailt roofing

Asphalt shingles are the most com-
mon roofing material, and they eome
in two broad categories—organic base
and fiberglass. Organic base means
that the shingles are made of a cellu-
lose mat saturated with asphalt and
covered with mineral granules. Fiber-
glass shingles have a mat of woven
glass fiber saturated with asphalt and
covered with mineral granules.

Organic-base shingles have a Class
C (the lowest) fire rating, while fiber-
glass shingles have a Class A (the
highest) rating.

An important difference between the
two types of shingles is that organic
types are more flexible in cold weath-
er than fiberglass ones, A good deal of
eontroversy surrounds the installation
of fiberglass shingles in cold elimates.
Some roofers refuse to install them,
while others just won't install them in
eold weather. Theze roofers cite the
shingles' premature failure cansed by
their stiffness. Manufacturers, how-
ever, say that a properly installed
fiberglass shingle is as good as any.

The two most common types of as-
phalt shingle are 3-tah, also ealled a
strip shingle, and architectural, also
called a laminate shingle,

A 3-tab shingle is a rectangular mat
with two slots eut in its front edge.
The slots provide stress relief as the
shingle expands and contracts with
the weather, An architectural shingle
has a heavy base mat and another
mat or sections of mat applied on

top of

from making 3

the shingle heavier

and more durable, this construetion
gives the roof shadow lines and char-
acter like a tile or wood roof.

A standard 3-tab shingle can be or-
ganic or fiberglass based. Most archi-
tectural shingles have a fiberglass
mat, although some are organic.

Finally, there are regional and spe-
cialized forms of asphalt roofing, such
as a highly wind-resistant shingle
called a T-lock. This is a slotted T-
shaped shingle that locks to the shin-
gle below and to the shingle above.
Some manufacturers also offer as-
phalt shingles without any tab cutouts
—appropriately called “no-cutout”
types. Roofs with a shallow pitch are
often covered with a continuous sheet
of asphalt called roll roofing.

Cementitious roofing

Cementitious roof tiles offer tradi-
tional looks combined with the benefit
of modern materials. These products
are made from steam-cured cellulose
fiber-reinforeced portland cement or
concrete. They are available in red,

A comparatively recent form of wood
roof Is a wood composite shingle that
Is molded and colored to look llke a
weathered cedar shake.
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black, white, green and gray, and they
can be molded to look like wood shin-
gles, barrel-shaped tiles or slate.

The strong suit of cementitious
roofing tiles is their durability. Be-
cause they are a masonry material,
they resist weathering, insects and
fire. Their nearly impenetrable sur-
face also resiste the formation of fun-
gus, and because they are heavy, they
resist wind uplift.

Clay roofing tiles

Clay tile iz among the oldest and most
durable of roofing materials. It gains
its weather-resistant, fireproof and
inseetproof qualities from being made
out of kiln-fired clay. Most people
think these tiles are limited to the
barrel-shaped type common in the
West, but clay tiles can be flat, and
they may have a glossy surface. They

comparable durability and fire retardance,

B2

Barrel-top clay tile |5 among the oldest roofing
producits [above]. These tiles are also avallable
in blue and green. Lightweight flat clay tile
achieves strength from molded ribs [left].

Flhﬂ'-:!l'l'llﬂ[ tiles offer tha look and color of slate while providing

and insect resistant.

are also available in blue and green,
aside from reddish brown.

Your curiosity is justified if you're
wondering how roofers attach what is
essentially a eeramie product to the
roof deck. Tiles are fastened with a
variety of clips and fasteners, but
among the most interesting methods
is a tie-wire system in which the tiles
literally hang from wires suspended
from the ridge of the house,

Metal roofing
Metal roofing is available in the
widest range of materials, combina-
tion of materials and configurations.
It is fastened in a variety of ways and
comes unpainted or factory finished
with various coating systems.

The most eommon types of metal
roofing are: steel panels with exposed
fasteners, steel panels with hidden

A relatively new product is southem yellow pine
shakes |above and right). They are % In. thick
and are chemically treated to make them decay

W EE

fasteners and rust-resistant aluminum
panels that look like shakes, shingles
or tiles. Less common types of metal
roofing are copper and terne-coated
stainless steel (terne is an alloy of lead
and tin). There are also steel panels
finished with stone granules that are
resin-bonded to the panel surface,

Regarding rust, steel panels
achieve corrosion resistance with a
coating of zine (galvanized) or a mix-
ture of zinc and aluminum (known as
galvalume or galfan). Top-quality
stee] panels have both zine and a fae-
tory-applied coating.

Steel panels attached with exposed
fasteners tend to be used on agricul-
tural and utility buildings, but they
are being more widely used on houses,
Panels with no exposed fasteners
are known as standing-seam types.
The panels are joined with erimped

Concrete roof tie looks llke slate, and uses aggregate instead of

fibers to add strength, It comes In a variety of colors and pattemns.
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ROOFING CHOICES

The chart below represents premium In each category. Est-
mates inciude complete cost of Installation per 100 sq. ft. {1 square],
Wide price varlations on some products indicate that labor costs mount
drastically with complexity of installation.
INSTALLED COST
COMMENTS (per 100 3q. fi.]
Asphalt 3-tab Lifespan of 10 to 15 years 550
organic shingle:  depending on climate.
Asphait 3-tab Lifespan of 15 to 25 years. §50-85
fiberglass shingle: Shorter Iifespan may occur in
cold climates,
Architectural A heavy, laminated shingle with 5150-200
asphalt shingle: a 20- to 30-year ifespan,
Aluminum Lifespan of 30 1o 40 years. 5350450
shingle panels: Panels look like tile or wood shake.
E:unlud LL . zl'.'!.'lld cllinates, rool $200-250
steel: to 25-year n. Expect
i fewer years in coastal climates.
Smanding-weam Factory-applied coatings extend $600-700
Eﬂﬂ.lﬁﬂtﬂﬂ Ifespan to 30 to 50 years.
Concrete tile: Very | £500-600
mﬁmmmm
Fiber-cement tile:  Lifespan expected to be in the 54004600
3ﬂ to S0-year range. Some types
cannot be uzed n cold dimates.
Slate: Best grades of clear slate make 14600-1000
a nearly permanent roof with a
minimum expected iifespan of
50 years.
Cedar shake: With maintenance, roof can last 1215-255
30 years.
Cedar shinghe: With malrntenance, roof cam last $225.265
30 years.
Fire-retardant With malmtenance, roof can last £335-375
cedar shingle: 30 years.
Southem Pressure =1 3330-350
pine shake: maintenance. Its lifespan
ranges from 20 to 30 years.
Wood compasite A relatively new that has $150-160
shingle: been on for 15 years, 50
lifespan of product 5 not known.
Glazed tile: long-last murmm: 1700-800
clay Very long- ﬂ!l
"”‘““hmwin’“" wood shakes.

or snap-together seams that stand
vertically from the roof.

Woeod roofing

In the old days, wood roofing came di-
rectly from the tree with no enhance-
ments. Today's wood shingles and
shules are more sophisticated.

For example, cedar roofing can be
factory treated with chemicals to
boost its fire rating from unrated to
Class A, B or C. Southern yellow pine
shakes are pressure treated to help
them resist rot and decay, and al-
though these shakes have been on the
market for only five years, their man-
ufacturers expect the produet to have
a 30-year lifespan. Likewise, a com-
posite wood shingle has been on the
market for 15 years, and its manufae-
turer says it has substantial weather
resistance.

In ease you are wondering about
the difference between a shingle and a
shake, shingles are smooth and uni-
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formly shaped while most shakes
have a rough, uneven texture, Shin-
gles are %4 in. at the thick end, while
ghakes can be ' in. to % in. thick. To
get maximum durability out of a cedar
roof, roofing contractors recommend
you clean it with a pressure washer
onee or twice a vear to remaove mois-
ture-holding debris and apply pre-
servatives to help it resist sun and
weather. For more information on
wood roof maintenance, contact the
associations in the Source List.

Slate roofing

Slate roofing comes in two types—
premium clear pieces and ribbon
slate. Ribbon slate is not as durable as
the premium clear product. It is dis-
tinguished by the ribbons of light eol-
or that run across its surface. The rib-
bons are high-carbon-content areas.
They are an impurity in the slate and
are weaker than the dark areas,

Slate comes in gray, purple, green

Another option in metal roofing 5 aluminum
shingle panels. These are formed to look like

Standlnq-uam steel mnl‘lng Is avallable In a range of colors,
Including gray. green, blue and red. It can be factory-coated 5o it
won't need to be painted, or It can be unpalnted.

and red. Properly installed it has in-
credible durability, It doesn’t require
much maintenance, although an old
slate roof might need a little tender
loving eare, such as fixing the ocea-
sional cracked piece. ™

SOURCE LIST
For more information about roof mainte-
nance, confact the following:
® Asphali: Asphalt Roofing Manufae-
turers Assn., 8000 Executive Bhvd., Suite
201, Rockville, MD 20852
e Hardboard: American Hardboard
Asan,, 1210 W, Northwest Hwy., Palatine,
1L GOORT
® Steel: American Iron And Steel Insti-
tute, 1101 17th 8t. N.W.,, 13th Floor,
Washington, DIC 20036
# Tile: National Tile Roofing Manufae-
turers Assn., P.0. Box 40337, Eugens,
OR 97404
® Wood: Cedar Shake & Shingle Bu-
reau, 515 116th Ave. N.E., Suite 275,
Bellevoe, WA 98004; Southern Forest
Products Assn., P.0, Box 641799, Kenner,
LA 70064
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TOOL TEST

Se_ars Plate
Joiner
TEXT AND PHOTOS BY

ROSARIO CAPOTOSTO,
Contributing Editor

® Everyone agrees that a plate joiner
is the fastest and most error-free tool
for assembling and reinforeing wood-
working joints. Up until recently,
however, upgrading your
power-tool arsenal with one
of these modern production
tools could put a real dent in
your woodworking budget. Some
models cost more than you'd expect
to pay for a decent table saw.

Now, thanks to Sears, there's little
reason why you shouldn’t jump on the
bandwagon. With features compa-
rable to the more expensive versions,
Sears’ new Model 17501 plate joiner
weighs in at just under $100.

Unlike most of the original, angle
grinder-based plate joiners, the
Sears tool is redesigned from the
ground up. It has a vertical motor
whose housing is integral with a
sloped and contoured handle. The tool
is well balanced, and the handle con-
tains a well-positioned on/off trigger
switeh. To hold the tool securely on
the work, the faceplate is covered
with a nonskid pad in contrast to the
sharp pins on many other models,

The Sears joiner has an adjustable
front fenee that tilts from 60" above
and 45° below the normal 90" zetting.
This allows you to reference the joint
slot to either the inside or outside of
most miter joints (Photo 1). The fence
also adjusts 2 in. vertically to suit
stock thickness. For ecutting slots in
the middle of a panel, as required in
ghelfmaking, or when using the bot-
tom of the tool to reference slot posi-
tioning, the adjustable fence can be
removed (Photo 2).

The 6-amp motor drives a 4-in.-dia.
8-tooth carbide-tipped blade at 10,000
rpm. To keep the dust at bay, this
plate joiner has a handy dust-collec-
tion box mounted under the handle.
We found that it collects most of the
dust generated while cutting (Photo
3). To set the depth of cut and accom-
modate the three standard plate sizes,
the joiner has an adjustment knob on
the side (Photo 4).

We tried this joiner out on a variety
of joints in softwood, hardwood and

84
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The Sears Model 17501 makes plate joinery affordable to budget-consclous wood-
workers. The removabie fence s fully adjustable and a dustbox collects sawdust.

plywood. In all eases, the tool per-
formed well with results comparable
to those obtained with costlier malkes.
Although the housing and fence are
plastic and the tool lacks some of the
finer detailing its competitors offer,

N -

when it comes to doing its job, you
can't beat this tool for value,

The Model 175601 plate joiner is avail-
able in Sears retail stores and through
the Sears catalog for $94.99. To get a
catalog, call (800) 377-7414.

By

1 To cut plate slots in a miter joint, set
fence at matching angle. Fence tiits up
and down to cover a wide range of angles.

3 The Sears plate Jolner has a dust-
collection box mounted under the handie.
To remove It, simply slide it back.

£ Remowve the adjustable fence to cut
plate joint slots that fall in the middle of a
panel, such as In bookshelves or cabinets.

-:_:-: — - " ‘

& A knob on the side of the base controls
cutting depth. Depth can be set at three
preset positions for standard plate sizes.
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The Rising Sun

Traditional tools from Japan offer new techniques
for the Western woodworker.

BY THOMAS KLENCK, Associate Home Improvement Editor
PM Photos by Rosario Capotosto

® Imagine a country covered with tall, straight-grained To most Western woodworkers, the tools

softwoods. Then, make it an island, removed from the in-  of Jupan do look unusual. Although they're

fluences of mainland coltures and technologies. Populate it designed to do the same thing as the tools .

with eraftspeople who combing a religious reverence for  we're familior with—sawing, surfacing, paring g

wood with & senee of artistry and tradition. Then, take a  and chopping—they often go about the job in an 113
look at its tools, and don't be surprised if they look a little  entively different way. When combined with a \ 3
unusual to you, traditional toolmaking industry that's rooted in
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loeal small-seale ip rather
than mass production, the tools, from
their details to their overall shape,
take on a character and sense of pur-
E::ae that’s unlike anything you'll find

a:w.r local hardware store,
he last 10 to 20 years, however,
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have seen an awakening in the North
American woodworking community to
both the tools and techniques of the
Japanese woodworker. In fact, some
American manufacturers now offer
handsaws with tooth configurations
that are ingpired by Japanese saws.

Construction
differences

While utility plays an impor-
tant role in tool design, the
manufacturing process has
an equal effect. Like their
Western counter-
_ parts, traditional
[ .| Japanese wood-
. workers often
made their own
tools, and metal-
workers hand-
forged the cutters
b= | and blades. In
both the West and
the East, plane
rutters were made

il il i v i S, === O

.

ik kA

from soft, tough-steel bodies, with
hard-steel cutting edges laminated to
one face. However, in Japan, laminat-
i;':ﬁ steel developed into an art. Not

v was a hardened steel added to a
softer cutter body, but the entire body
was often laminated by folding many
layers of steel.

Where tools made in America and
Great Britain around the turn of this
century took new shapes as a result
of highly industrialized metalworking
processes, the more conservative, cot-
tage-industry approach to toolmaking
in Japan allowed traditional forms to
remain. Today, most Japanese tools
benefit from sophisticated industrial
processes, while some individual tool-
makers ecarry on the old skills.

Perhaps more so than Western hand
tools, Japanese tools vary widely in
price. For example, vou ean pay from
$17 to $90 for a 1%-in. bench chisel.
In many cases, a high price reflects
a more traditional manufacturing
process and, although the pricey tool
may be beautiful to behold, it doesn't
indicate superior performance.

Most woodworking catalogs offer a
range of Japanese or Japanese ingpired
tools, A few sources are: The Japan
Woodworker, 1731 Clement Ave.,
Alameda, CA 94501; Garrett Wade,
161 Avenue of the Americas, New
York, NY 10013; and Woodcraft, 210
Wood County Industrial Park, P.O.
Box 1686, Parkersburg, WV 26102,

A sampling of saws

One of the most popular Japanese
tools to enter the Western woodwork-
ing scene is the saw. Actually, there are
many different types of Japanese saws,
but they all have one thing in common:
They cut on the pull stroke. This allows
the blade to be very thin, because it's
under tension when it's working.

The extra-thin blade cuts a thinner
kerf so less foree is needed, and the
teeth are made harder to stay sharp
longer. In fact, the teeth on J
saws are more prone to breakage if
hnmﬂed' carelessly.

. Ryoba saw—This double-edged
saw (about $40) is one of the most pop-
ular because it combines a ripping-
tooth pattern on one side with a cross-
cut-tooth pattern on the other. It is
slightly taper f'nund toward the cen-
ter to reduce binding. In contrast to
Western saws, with one size saw avail-
ahle for either fine or coarse cutting,
the number of teeth per inch on a
Eyuha saw varies with its length.

. Azeblkl saw—For sawing mor-
tises or other blind cuts, this modified
ryoba saw has eurved edges so the
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cut can be started
in the center of
the work. The wide
blade, long handle
and neck aid in making deep
cuts (about $24).
3. Dozuki saw—The dozu-
ki (about $30) is the counter-
part of our Western backsaw,
It features a stiff spine and is
used for sawing tenons and
making other fine cuts.
Dozuki saws come in a
variety of tooth patterns for
handling softwood and hard-
wood. Some modern versions
are designed to handle plas-
tie laminates and plywood,
and others have unique raked
teeth for faster cutting. Dozu-
kis designed for dovetail work
are shorter with a wider blade.
4. Kataha saw—With
a short spine, this saw han-
dles erosscuts across wide
stock, It's available in a fine-
tooth pattern for light work,
or a coarser-tooth pattern
for handling heavier stock
{about $20).
5. Flush-cutting saw—
This saw has no stiffening
gpine and, in fact, is de-
sigmed to be flexible (about
520). The blade is placed
against the surface and the
handle is bent away so it
doesn’t interfere with the
eat. The teeth have no set to
6 prevent seratching the wood.

Chisel es

Japanese chizels have also been well
received on our shores. The mass-pro-
duced varieties feature a hardened-
steel cutting edge—slightly harder
than the steel found on our compa-
rable chisels—that's laminated onto a
softer chisel body.,

The underside of the chizel features
one or more scalloped depressions in-
stead of a flat surface. These depres-
sions make it easier to lap this side
of the chisel when sharpening. The
chigels have a socket connection to a
wooden handle, with a tang ingide.
Chisels meant to be struck have a
metal hoop at the handle end.

6. Paring chisel—Viewed upside

o

12
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down to show the
scalloped bottom sur-
face, this 1%-in.-wide
chisel is designed for
finish cuts and trim-
ming without the use of a mallet or
hammer. The paring chisel shown
costs about $75.

7. Post-and-beam chisel—De-
signed for deep mortising, this hand-
made chisel {about $65) features an
extra-long shank and a slightly curved
profile to aid in working deep mortises.
8. Paring dovetail chisel—Trian-
gular cross section enables this tool to
reach into the corners of dovetails and
other tight areas, Without the steel
hoop at the handle top, it's meant for
careful hand paring. The tool shown
costs about $48.

9. Bevel-edge firmer chisel—Like
our Western bevel-edge chisels, this
Japanese version handles routine trim-
ming and paring, and may be struck
with a hammer or mallet (about $40).
10. Mortise chisel—Square-section
mortise chisels are the choice for deep
mortizes in cabinetwork and carpen-
try. Like all Japanese chisels, it has a
tang that extends into the handle and
a steel socket to reinforee the wood
around the tang. A steel hoop protects
the handle end (about $35).

11. Dovetall chisel—When dovetail
work calls for a striking chisel, the
triangular-section blade is mated
with a hooped handle. This chisel is
useful for chopping out tight corners
in various joints (about $45).

Strlldng tools
Like chisels, Japanese hammers
look and funetion much like our
Western varieties.

12. Hammer—The typical Japanese
hammer has a barrel-shaped head
with a cross section that's either
round, slightly flattened or octagonal.
The striking faces are made of hard
steel that's laminated to a softer steel
body. One face is often ground flat
and the other slightly
convex (about $20).
13. Carpenter’s i
hammer—Although i
this hammer resem- i
bles our typical West-
ern claw hammer, it's
balanced differently
and it's claimed to |
be less fatiguing and !
better for toenailing {
(about $30). This type I
of hammer is avail-
able with a smooth i
face, but the checkered |
face is preferred for |
construction.

Plane design
and use

Less popular with
American woodworkers '
is the Japanese plane.
Like the saw, these
planes are used on f
the pull stroke. Here,
there's legs argument

for pulling over push-
because of the reduced = | \
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force that can be applied, necessitates
a finer, more controlled cut as well as
a well-sharpened plane iron.

Japanese planes have a rectangular
wooden body, with the iron placed
well to the back end. To make them
work properly, these tools must be
adjusted and tuned properly—a fac-
tor in their limited puprui:ﬁty here in
the United States. In fact, they are
not ready for use as soon as you
them. If you think you're ready to try
one, be prepared to master the tune-
up and adjustment skills before you
take your first shaving.

14. Bench plane—The standard
Japanese plane for smoothing and
trimming is about 11% in. long
and has a plane iron that's about

 TAKENOKO
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2% in. wide, The planes are avail-
able with a blade angle of 40° for
softwoods or 474" for hard-
woods (about $100).

In addition to the smoothing
plane shown, you'll find slightly

N— longer jack planes for taking

heavier cuts, and jointer planes
for truing surfaces and edges. Japa-
nese jointer planes are not as long
as our Western versions, with typical
models just over 18 in. in length.
15. Rabbet plane—This skew
ribbet plane handles rabbets with
and across the grain (about $60).
Because the blade is skewed, the tool
produces very smooth surfaces, and
it eomes in both a lefthanded and
righthanded model to handle cuts
from either direction.
16. Scraper plane—Also called a
sole-conditioning plane to indicate
its use in shaping the bottoms of
bench planes, this tool is handy for
smoothing surfaces with varying
grain patterns. Blade width is 1'%
in., and the plane's length is 7' in.
(about $50).
17. Spokeshave—Wooden-bodied
Japanese spokeshaves are available
with either flat or convex soles. The
typical narrow-blade throat facilitates
extremely fine cuts and smooth sur-
facing (about $55).

Tools for sharpening
To keep chisels and plane irons
razor gharp, the Japanese wood-
worker has developed fast-cuttin
stones. In contrast to traditiona
Western stones that use oil to carry
away the small particles of steel cut
from the tool, Japanese stones are
lubricated with water.
18. Water stones—Water stones
are softer than pil stones and wear
more quickly, so they must be flat-
tened periodically. Because the stone
surface is continually being refreshed,
the stones cut very quickly.

The darker 800-grit stone (right)

handles routine honing, and is .
about 1% in. thick x 8 in. long
(about $30). It's also made in a 1

very large size (about 3% x 4 x 9 in.)
so that four faces are available
for use. Coarser grits are available
for even faster rough honing.

After initial honing on a 600- or
800-grit water stone,
cutting edges are fin-
ished on a very fine pol-

17

ishing stone (about $50) for a razor-
sharp edge. Polishing stones are typi-
cally 6000 or 8000 grit (left).

Layout tools
'Ii_.likE' Wester;‘n qunfdwurkg:; the
apanese use knives for mar pre-
cise cutlines, and marking E:gﬁa and
steel squares are used to e lay
out chores. However, there are a few
design differences.
19. Marking knives—Shown are
single-bevel and double-hevel versions.
The single-bevel marking knife is
available in a righthanded and a left-
handed model. Each tool features
laminated-steal construction and an
extremely sharp, hardened cutting
edge that's mounted to a softer steel
body (about $30). 1
20. Square—The Japanese §
carpenter square is much
lighter than its Western coun-
terpart, but has a few useful
features (about $25). In cross
section, the blade is tapered to
both marking edges.

This allows the square to
be tilted slightly when held
against an edge to mark across
a board. The taper also helps in
marking a line that's precisely
under the edge of the square.
21. Marking
gauge—This
wooden marking
gauge has a gin-
gle beam, with
two irons for lay-
ing out tenons.
The irons are
beveled knives to
cleanly score the
wood (about $20).
Marking gauges
for mortises have
pins. ™
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get “hands on” trafnfnj one

profitable fields!

Learn to Earn!

The Federal Government
projects the service sector of
the cconomy will show
tremendous growth over the
next ﬁﬂ\'l:ﬁll. dL‘Clldll‘:h YULI. cian
get your share of the profits
when you become a *pro” in
one of 7 high income profes-
sions. Professions that could
casily earn you 518 to $30
per hour. Foley-Belsaw's
unigue training programs can
ke those dreams come true.
The key 1o your success lies in
providing a service that is in
grear Jemand. Foley-Belsaw
training programs focus on
seven fields where the demand
is growing and will continue
to grow through the twenty-
first century! And with Foley-
Belsaw's unique approach, you
gain skills quickly in your
spare time ar home; you can
even earn cash while you
learn. There's no “classroom
pressure” . .. no fierce comperi-
HON . .. yOu set your own pace,
your own study style. Foley-
Belsaw also prowvides “exrras"
ather courses don't offer: a
100% money-back guarantee;
along with all the professional
tools and equipment you need.
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Locksmithing.

As millions of
Americans demand
greater protection, this
becomes a high demand
field. We provide the
training to make youa
professional locksmith who
commands $25 per hour.

Professional Saw

& Tool Sharpening.

Imagine a business
where 90 cents out of
every dollar you take in is
cash profit! You'll eam $18
tor 325 per hour ninning
machines that do the work
for you,

VCR Cleaning,

Maintenance &

Repair. The VCR
has become a basic part of
nearly every American
houshold. You can make
up toy $50 per hour in this
fast prowing field,

Upholstery. As
furniture prices rise
and quality notice-

ably decreases, it makes
good sense to pursue a
career in upholstery. You'll
learn to make big profits in
bath commercial and
consumer markets.

Small Engine
Service & Repair.
There are more than

63 million small engines in
use today (a number grow-
ing ar a rate of 1,000 each
month). You can make $45
in just 1/2 hour for a
simple tune-up, and even
more for many of the
simple repairs you'll learn
on everything from snow
hlowers to hass boats.

CALL TOLL FREE

Professional
Woodworking.
Build over $3,000
worth of valuable furniture
while you leam! You'll
start the Foley-Belsaw

course with the simplest of

projects then move on to
creating heirloom-quality
furniture! You'll save thou-
gands on your own home
repairs alone.

Computer Repair,
Maintenance &
Upgrade. There’s no

doubt about it, the com-
puterization of America is
taking place! Get a jump
on a high paying occupa-
tion or business of your
own in a field with an
unlimited future.

800-487-2 100

FI]II FREE INFORMATION PACKET!

0 Upholstery, Depe. B1002

Fahldt

2 Small Engine Repair, Dept. 52438
O Woodwerking, Dept. 43337
{3 Computer Repair, Dept. 64100

Sinee |926

ST

CITSIASLTIP,

COMPLETE AND RETURN THIS COUPON m
FI"I-!."F-H(!!I-IM Instetuee, HI0] E|.|u|r ihle Romd, Kansas Cioy, MO 84120
i { Plemse check only ome of the follwmg. )

) Locksmithing, Dept. 12536

O Saw & Tool Sharpening, Dept. 21388
O VCR Repair, Dept. 62199
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ard Water Depostls
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| Han. Water ﬂepanh

RESULTS ARE IN. RUST & LIME STAINS ARE OUT.

lron Qut is Americas favorite rust & stain remover, All Our Bath & Kitchen Cleaner removes lime, soap & hard water

IE without

scrubbing, Both are guaranteed to perform satisfactorily or your money back. Now at your favorite store or call 1-800-654-0791.

Winter Wonderland

We think these two new snow tools are worth a mention.
At left, the Snow Shovel/Pusher Model 16-241 {-’ﬁﬂ'f} has
a eontoured aluminum handle and a D- gn‘i) that is ha.;g:

enough to accommodate gloves. Its ribbed plastic bl
has a nylon wear strip, and it attaches to the handle with
a webbed socket that reduces blade deflection.

The Snow Blazer ($37) clears a walk in one pass with a
36-in.-wide blade. Its U-shaped steel tube handle is also
attached with webbed sockets. Both are sold at hardware
stores and home centers. Write Ames Lawn & Garden
Tools, P.O. Box 1774, Parkersburg, WV 26102.

92

Roller Blade
Called the Snowmaster Snowscoop, this device is in a class
by itself. Neither a shovel nor a pusher in the conventional
sense, this deviee is a wheeled polyethylene snow blade.
You push it into the snow and when it's loaded, you tip it
back and wheel it away,

Although we didn't test it in snow, we did get ouar
hands on a floor model at a recent trade show, and we
thought the idea was interesting enough to include here,
The device is 28 in. wide x 56 in. long, and though it
weighs 17 pounds, it v -
seemed easy to han-
dle. It's equipped
with  molded-in
handle slots and a
replaceable steel
seraper blade on the
tool's leading edge.
The Snowscoop is
available from some
home product cata-
logs or directly from
the manufacturer
($69.90, shipping in-
eluded). For more |
information, contact
Snowmaster, 230
Bunker Hill Rd.,
Houston, TX 77024,
or call (800) 544-
THEY. P
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NEW PRODUCTS

Fall In Line

Outdoor power products make short work
of leaves, snow, grass and brush.

BY ROY BERENDSOHN, Assistant
Home Improvement Editor

See You Next Summer

This battery-powered riding mower
might make you wish that the grass-
cutting season was still ahead. It's equipped
with a tri-blade 44-in. deck, near-zero turn ‘ The machine runs on six 6-volt deep-
capahility and infinitely variable speed adjustment via a cycle batteries, and you can buy it with or
d-speed transaxle. Each blade is powered by its own mo- without batteries. With batteries and optional elee-
tor. Working on dry grass of average height, it can cut 2 tric deck lift, it costs about $6600. Without batteries and
acres before it needs recharging (based on a 2-hour run  with nonadjustable floating deck, it costs about $4950,
time). It comes with a recharger and recharges in 13 hours. Write Ardizam Ine,, P.O. Box 666, Cumberland, W1 54829,

Be Quick About It Goodbye Rake

If your idea of fall lawnwork iz to rid Toro and Lawn-Boy know that home-
your yard of leaves and branches as owners shred leaves with their lawn-
quickly as possible, then consider the mowers, 5o if you use a mower on
Yard Boss 800, an 8-hp chipper-vac leaves, here are two products that
that covers a 26-in.-wide swath of should interest you. First, if vou own
lawn with each pass. The machine a Lawn-Boy 21-in. stagrered-wheel
adapts to ground conditions with sin- mower, consider the
gle-lever height adjustment, six for- Leaf Shredder, a bolt-
ward speeds and one reverse. To re- @ on steel screen that
duce the likelihood of a machine this 8 shreds the leaves as
size marking up your lawn, it's they fly around in the
equipped with 10-in.-dia. pneumatie deck. The sereen costs
tires in back and rounded-shoulder % about 325 at home
tires up front. Its manufacturer says centers and hardware
it c¢hips branches up to 3 in. in diame- stores. If you want a
ter and shreds leaves and stalks using mulching mower that
nine replaceable and reversible flail can do a number on
knives. It costs $900 to $1000 at White i leaves as well, con-
Outdoor Power dealers. Write White sider the 5.5-hp Toro
Outdoor Power, P.O. Box 361131, Super Recyeler, a 21-
Cleveland, OH 44136, in. mulehing mower
with a curved blade
(see ril awing) that suspends and re-
cats leaves until they are tiny bits.
The mower costs $120 to 8600 at Toro
dealers. It is available beginning March
1085, Write The Tore Cao., Hl! Lyn-
d dale Ave. 8., Minneapolis, MN 55435.

It has rack-
and-pinion steer-
ing and disc brakes.

Bring On The Brush

If you've wanted a chipper/shredder vae that handles like a lawnmower, take a
look at Troy-Bilt's 5-hp model, designed for lots from 4 to 1 aere. It weighs
only 90 pounds, and has three forward speeds, yet it chips 2-in.-dia. branches.

Its manufacturer says it reduces
leaves, pine cones and such to one-
tenth their size, thanks to a
f-blade vacuum fan and a 360°
sereen in the shredding chamber,
The machine costs about 31000 at
Troy-Bilt dealers and Sears, Write
Garden Way Ine., 102nd St. and
Ninth Ave., Trov, NY 12180,
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Jungle Warfare

These retrofit trimmer heads are de-
gigned to make short work of jungle-
like weeds and prass. One head has
serrated plastic blades and a 12-edge
trimmer line, The other head comes
with 20 ft. of 12-edge line. Both cost
about $18, and they are equipped with
an abrasive-resistant nylon line that
sharpens itself, How? Good question.
Onee the tip of conventional trimmer
line dulls, you have to feed out more line to ge a fresh end, hence the need
for self-advancing and bump-and-feed line heads. These heads are mechani-
na]l_v mrnpler You '!!mply cut a piece of line and insert it in the head. Once the
i tip of this line is dull, a microscop-
m | ically small piece of the line peels
| away, exposing a fresh edge. These
| heads fit all major brands of gas
trimmers and some brands of electric
= | trimmers. The line ig also available by
- itself in spools. They're sold at hard-
ware stores and home centers. Write
The Source, 3400 Bradshaw Rd.,

Suite C-3, Sacramento, CA 95827,

Leaf Terror

Simplicity plunges into the walk-behind chipper/shredder market with three
models: a 5-hp, an 8-hp and an 8-hp electric key start with recoil-start backup.
Each is self-propelled and has a 25-in-wide pickup nozzle with adjustah]e air-

flow, The machine's height is adjustable also, through a 4-in. r . The ma-
chine is quite adaptable, says the cumpﬂn}.r It can pick up mnt wet or dry
leaves and different sizes of leaves
from a range of grass heights. It can
also piek up seed pods and pine
cones, and debris from a variety of
hard surfaces. An accessory kit in-
cludes a 20-ft.-long suction hose with
adjustable airflow and a broadeast
tube, so the machine ean be used as
a blower. The machine chips limbs
up to 3 in. in diameter and has a
4-bushel bag. The three models cost
about $1100, $1300 and $1500, re-
spectively, at Simplicity dealers.
Write Simplicity Manufacturing
Ine., 500 N. Spring St., P.O. Box 997,
Port Washington, WI 53074.

The Blgger, The Better

After last winter, you're probably
conzidering getting the biggest snow
thrower you ean lay your hands on.
Honda's HS828K1TAS is among the
biggest on the market. Powered by
an 5-hp engine, it was the first with
hydrostatic drive. The trac-drive ma-
chine has an electric push-button
start with recoil backup. It's also
available with tires instead of
trac-drive. It clears a 28-in.
swath, can handle snow up to 20
in, deep and can throw it 49 ft.
The machine costs about $1900
at Honda dealers. Write Ameri-
can Honda Motor Co. Inc., 4475
River Green Pkwy., Duluth, GA
30138, or call (BOD) 426-T701.

(e]

PHOTOEY STISARICH

The Party’s Over

The T-300 is just the machine for till-
ing under those overgrown flower
beds and vegetable gardens. It has an
adjustable till path of 10 to 30 in., a
worm gear transmission and an over-
load protection cluteh to prevent gear
slippage. Also note that it's a center
tine model and the tines are below the
engine for maximum tine penetration.
The tiller costs about $580 at Husg-
varna dealers. Write Husgvarna For-
est & Garden Co., 9006-] Perimeter
Woods Dr., Charlotte, NC 28216, or
l:'d]] {Eﬂﬂ} 487-H962.

Keep Your Lights On
Iee storms may knock out your elec-
tricity, but the LR series generators
are designed to keep the lights on.
Homelite says the machines can run
at full load for 7% hours at a time. To
Ermride this eapability, the company
as equipped them with low-oil cutoff
switches, circuit breakers, vibration
dampers and engines with cast-iron
eylinder sleeves. All the generators
have full roll-cage protection. They
come in several sizes, ranging from 5
hp/2500 watts to 11 hp/55600 watts,
and coat from $600 to $970 at outdoor
power equipment dealers and home
centers, Write Homelite, 14401
Carowinds Blvd., Charlotte, NC 28273,
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Leaf Eater

Torgue is a handy thing in outdoor
power equipment. The more of it you
can lay your hands on, the easier your
work. The ES-2000 Shred "N’ Vac has
30% more tor%ue than its predecessor,
the ES-1000. To increase the durability
of its 23.6ec engine, it has a commer-
cial-quality air filter that is sealed at
its perimeter and a mounting serew
with rubber gaskets. According to the
manufacturer, this makes it extremely
tight, creating a clean airflow. And
the filter’s symmetrical shape makes
it easy to replace and prevents it from
being mounted incorrectly. The ES-
2000 costs about $270 at Echo dealers.
Write Echo Inc., 400 Oakwood Rd.,
Lake Zurich, IL 60047.

JOURNAL

Be Patriotic
Patriot says the commercial-like qualities in its eleetrie
chipper/shredder help it handle the rough and tumble use
that homeowners dish out. For instance, the machine is
powered by an unusual 15-amp dual capacitor (capacitor
start, capacitor run) 1.5-hp industrial motor. The single-
knife chipper/shredder rotor is supported with an out-
board bearing, and internal rigidity is accomplished with
a hefty ¥e-in.-thick center plate separating the chipping
and shredding compartments. Gene:ral stability is accom-
plished, interestingly, with a
front leg designed to vibrate
g0 it sends vibrations from the
machine into the ground. The
manufacturer says all these
features result in a machine
that grinds yard waste to Yuth
of its original size and handles
2%-in.-dia. limbs. The machine
costs about $6560 at outdoor
power equipment dealers (the
vacuum hose ghown is option-
al). To locate a dealer, write
The Patriot Co., 944 N. 45th
St., Milwaukee, W1 53208, or
call (800) TO8-2447.

The Boss

The Mini Boss chain saw is designed for light commereial use or for the home-
owner who cuts his own firewood and cuts wuﬂd around the yard. Available

BRATHINAED == CENTER FLATE

with a 12- or 14-in. bar, the
1.6-hp saw weighs only 9
| pounds but it's equipped
with an inertia chain brake,
an electronic ignition with
a lifetime warranty and an
eagy-access air filter. With
a 14-in. bar, it costs about
$200 at Stihl dealers. For
maore information, write
LY Stihl Ine., P.O. Box 2015,

‘Ju'gmna Bear:h VA 23452,

Clean IIE_Up

After a summer of hard work, consider cleaning off your
power equipment with a pressure washer before storing it.
(While you're at it, put some gas stabi-
lizer in the tank. McCulloch's Preserve
eosts about %3 for 8 ounces. One con-
tainer treats 32 gallons.) The F1000
pressure washer runs on 110 volts and
connects to an outdoor faucet with a
garden hose. Its 3-hp motor and ad-
Jjustable spray tip produce 1000 psi (it
also has a 150-psi setting). The company
“ says it uses one-quarter of the water a
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garden hose would use to wash an equivalent area. It costs
about $270 at home centers and hardware stores. For
more information, write McCulloch, 6085 S. MeCulloch

Dr,, Tueson, AZ BRT06, or call (800) 423-6302. ™
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HOME
IMPROVEMENT

You don't have to remove
the old laminate, just
cover it up.

BY NEAL BARRETT

PM lllustrations by
George Retseck

® Over the years, countless home
surveys have shown that the kitchen
is the most-used room in nearly
everyone's house. Not only do we use
a kitchen for food preparation, dining
and cleanup, but also for a place to
entertain guests, do homework and
even to serve as a makeshift work-
shop. Because it’s home to so many
varied activities, your kitchen can
take quite a bit of abuse, and as a re-
sult needs a periodic facelift.

It's common knowledge that a
kitchen renovation can mean big ex-
penses and big headaches. But there
are some relatively inexpensive steps
you can take that will give your
kitchen some new life. Of course a
new coat of paint on walls and eabi-
nets (if appropriate) will go a long way
toward brightening up a tired room.
You can also replace your worn or
outdated laminate eountertops, which
are some of the largest and most
noticeable surfaces in any kitchen.
While this job is much less expensive
than a complete kitchen remodeling,
it's still costly and very inconvenient.
A better option, especially if you want
to do the work yourself, is to re-
surface your countertops with new
plastic laminate—without removing
the old tops.

The techniques we show here will
help you avoid much of the incon-
venience of complete countertop re-

ment, but you ean still eount on
aving your kitechen out of commis-
sion for at least a day or two. If this is
your first foray into the world of plas-
tie laminate work, it is a good idea to
purchase a piece of laminate and ex-
periment with the application tech-
niques before you tackle the counters.

Plan ahead

Before beginning this project, care-
fully inspect your countertop to make
sure that it is a candidate for being

%

T

relaminated. The original laminate
material must have a smooth finigh,
rather than the sculpted, uneven sur-
face that some laminates offer. Next,
check that the laminate is firmly
bonded to the substrate over its entire
surface. Any bubbles or loose edges

make the counter unsuitable for re-
covering. If there are small eracks or
Eits in the eounter surface, they can
e filled with an auto-body filler (such
as Bondo) and then sanded flush with
the surface.
Bring a sketch of your eountertop

1 Shut off the water to the sink, then

loosen the compression fittings that hoid
the sink supply lines to the shutoffs.

2 Use slip-joint pliers or a plpe wrench
to loosen the slip nut that holds the sink
tallplece to the waste line trap.
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3 Remove the clips that hold the sink to
the countertop, using either a screwdriver
or nut driver, depending on fastener type.
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& Most sinks are set in a bead of caulk or
putty. To loosen the bond, carefully work
a putty knife around the rim of the sink.

] j J |

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

i

TheProblem.
/)P

No Problem!

Ratch
Sti

Another innovation
from DAR® the leader in

B 1§ Daf al

5 Lift the sink from the countertop and
store It In a safe place where the plpes and
fittings will not be damaged.

layout, with dimensions, when you
go to purchase the laminate. The ma-
terial is usually available in a wide
variety of sizes, and a sketch ean
help in planning the best sizes to pur-
chase for minimizing waste.

When it comes to picking vour
adhesive, a user-friendly water-
based contact adhesive is the best
choice for home work. Check the ad-
hesive container for approximate
coverage and be sure to buy plenty of
adhesive for the job.
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Getting started

The first step in pmr}arfng the eoun-
tertop is to remove the sink. Use the
loeal shutoffs to turn off the water to
the sink, then loosen the nut on each
shutoff that holds the sink supply
lines (Fig. 1). Loosen the slip nut that
holds the sink tailpiece to the trap
(Fig. 2), and remove all the elips that
fasten the gink to the countertop (Fig.
3). Most sinks are set in a bead of
plumber's putty or caulk. To loosen
the bond of this setting medium, care-
fully run a flat putty knife between
the sink rim and the countertop sur-
face (Fig. 4). When the gink is lonse,

lift it from the counter and storeitina
safe spot with all the applicable hard-
ware (Fig. 5). Stuff a rag into the open
end of the drain trap and cover the
open ends of the sink supply lines to
keep them elean while you work.
Next, check the entire counter sur-
face for any holes, pits or cracks and
fill them with auto-body filler. When
dry, sand these patches flush with the
surface, then lightly sand the entire
counter surface with 120- or 150-grit
sandpaper (Fig. 6). Thoroughly remove
all sanding dust from the counter,
then wipe the surface with denatured
aleohol to remove any residual oils,

a7




The perfect hody Is as

easy as one,

TOTAL FITNESS AT THE PUSH OF A BUTTON.

NOW

'49.99

PER MONTH

CROSS "f, TRAINERS

two, three.

1-800-310-0501

soaps or other contaminants (Fig. 7).

Lay out the sizes of your countertop
pieces on the laminate material, allow-
ing an overhang of % in. on all edges.
There are several methods for cutting
plastic laminate, but the most practi-
cal in this instance is to use a sabre
saw fitted with a fine-tooth blade, like
a metal-cutting blade. Support the
laminate well on both sides of the eut
and proceed slowly. A small amount of
chipping near the blade is normal.

If your countertop requires a seam,
the pieces must be cut perfectly
straight. The preferred method of
doing this is with a router and a ball-

98

bearing flush trimming bit. Securely
clamp the laminate to a piece of ply-
wood or flakeboard that has a straight
edge. Make sure the laminate over-
hangs the edge by about % in. Then
use the router to flush trim the lami-
nate to the edge (Fig. 8). Trim the
mating piece in the same manner to
yield a nice, tight joint.

After cutting the joints, place the
pieces together to check for fit. If
there are any small gaps, you can use
a mill file to gently remove material
for the tightest possible fit. Then, lay
the laminate on the countertop in its
desired position and trace the joint

with 120-grit paper. This rough surface
lets the contact adhesive hold better.

L S TR e R syt T
I__.,f-. .r,--.-....___,._'___h SIS

¥ Brush away sanding dust, then wipe all
surfaces with denatured alcohol to remove
any grease or other contaminants.

8 Use a router and a flush trimming bit to
make any seam cuts on the laminate. Be
sure to clamp the stock to a straightedge.

line directly onto the old counter (Fig.
9). This line serves as a guide for the
laminate after the adhesive is applied.

The next step is to spread the adhe-
sive on both the laminate and the
countertop. Most adhesives can be
spread with either a brush or a roller.
Generally speaking, a roller is the
faster method, and the one that gives
the most even coverage. There are
gpecial roller covers sold just for con-
tact cement. They have a nubby, car-
petlike appearance and are sold in
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9 Before applying any adhesive, lay the
laminate in place and mark any seam lines
directly onto the countertop.

10 Pour out the contact cement on the
counter and spread It evenly with a roller
made especlally for contact cement.

B TRIPLE BRIGHT

HOUSING

B CONTOURED
COMFORTABLE
DESIGN = POSITIVE
EASY TO USE
THUME LOCK

® EASY TO READ
DUAL MARKINGS
FOR LOCATING
STUDS ® PRO-TECH:»
ANTI-CORROSION
FINISHED

BLADE
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RUGGED
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17 To perfectly position the laminate,
support the plece on a series of 1-in.-dia.
dowels spaced 12 to 16 In. apart.

paint stores and home centers.

Lay the laminate, bottom side up, on
a large, flat surface that's been covered
with old newspapers or plastic sheet-
ing. Pour a small amount of contact
cement onto the laminate and sgpread
it with the roller, Continue in this way
until all of the laminate is covered with
adhesive. Next, move to the counter-
top and spread the adhesive there us-
ing the same technigque (Fig. 10),

Contact adhesive must be allowed
to dry until it no longer feels sticky
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when touched with your finger, Under
most circumstances, this takes about
30 minutes. When the adhesive is dry,
you e¢an install the laminate.

Installing laminate

Sinee the adhesive bonds instantly
when the laminate touches the
counter, you must have a way of posi-
tioning the material without allowing
the two surfaces to touch. To accom-
plish this, use a series of 1-in.-dia.
dowels, spaced 12 to 16 in. apart along
the length of the counter, Since the
adhesive is dry, the dowels can be
placed between the eounter and lami-

nate without sticking—and they allow
careful placement of the laminate
over the counter without any contact
between the two.

Carefully position the first piece of
laminate using the seam mark as a
guide, Then, beginning at one end,
remove one dowel at a time to bring
the laminate onto the counter (Fig.
11). Lightly smooth the laminate with
vour hand as you remove the dowels
to avoid trapping any air and creating
bubbles. Use a rubber roller (a rolling
pin can substitute) to roll over the
entire surface and ensure a good bond
(Fig. 12). Move on to the next piece
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Fred Fero, Heating & Air Conditioning Technician
My job? Long days. Hard work.

Even on the coldest night of the year.

When somebody's furnace stops working.

There's plenty of grime, dirt and grease.

S0 there’s only one hand cleaner for me — GOJO?

GOJO gets my hands clean,

And takes good care of them, too.

People really need me.

That makes all the hard work worth it.
It's in your hands.”

®
PROFESSIONAL SKIN CARE
SINCE 1946

GO — Nearly 404 specialized professional skin care
products caring for working hands, worldwide. © 1994
GOJO Industries, Inc. Al rights reserved.  1-216-945-5088,

12 Roll the entire surface, to ensure a
good bond with the old counter, using a

rubber J-roller or pastry rolling pin.

13 When Installing the second plece of a

laminate, always position the seam edge
first. Then remowve the closest dowel,

of laminate, again using the dowels
to position the piece. Pay extra atten-
tion to the alignment of the pieces
at the joint. Be sure to first remove
the dowel closest to the joint, then
work your way back from there (Fig.
13). Again, roll the piece to provide a
complete bond.

Use the router with a flush trim-
ming bit to trim the laminate flush
with the countertop edge (Fig. 14). At
those points where the countertop re-
turns to the wall, and the router can-
not reach all the way into the corner,
use a mill file to trim it flush.

Drill an access hole of approxi-
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mately 1 in. dia. in the sink cutout for
entry of the router bit, then use the
router to flush trim the laminate in
the cutout area (Fig. 15). Use a mill
file again to trim the laminate against
the back side of the cutout if the
router cannot reach all the way to the
edge. Also use the file to trim inside
corners where two pieces of laminate
meet (Fig. 16).

Cut strips of Y-in.-thick hardboard
to width for the backsplash. If you
wish, you can leave these at rough
length at this point, and trim them to
finished length after lamination. Cut
your strips of laminate to overhang

14 Use a router with flush trimming bit to
carefully cut off the overhanging laminate

on ail the exposed edges of the countertop.

the hardboard by %% in. on all sides.
Apply the contact cement to all parts,
then, when dry, position the laminate
and roll it down (Fig. 17). Use the
router to trim the laminate flush, then
trim the strips to finished length us-
ing a miter box or table saw.,

To apply the strips to the back-
splash, we used clear silicone ad-
hesive. The silicone can also be used
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16 uUse a mill file to square the Inside
comers of the countertop edges. Keep the

15 Drill an access hole Inside the sink
cutout area. Then use the router to trim
the waste fiush to the edge of the cutout.

18 Apply clear silicone caulk to the back 19 Push the new backsplash onto the old
of the new backsplash and to the counter

where the néw backsplash will be placed. from scrap plywood and spring clamps.

and hold It In place with clamps made

20 Cut strips of hardwood to size for use
as backsplash caps. Then bore pilot holes
and attach the caps with Bd finishing nails.

21 Attach hardwood edging to the front
of all the countertops with finishing nails.
Set nallheads and Ml holes with wood fller.

wood edging—or backspiash caps—
protect the laminate with masking tape.

to seal the joint between the back-
splash and the countertop. Run a
gmall bead of silicone along the back
edge of the countertop, then afplﬁ
a wavy bead along the backsplas

{(Fig. 18). Position the strip, then use
some homemade elamping jigs to
temporarily hold the strip in place
until the silicone sets (Fig. 19). We
made our jigs from some serap ply-

wood that we screwed together and
held in place with spring clamps.

Trimwork

Rip strips of %-in.-thick hardwood
{we used red oak) to width for the
countertop edging and backsplash
cap. Hold each strip in place, then
drill pilot holes for Mo, 8d finishing
nails (%4 in. dia. is ideal) and nail the

POPULAR MECHANICS « OCTOBER 1994

and caps before using Your New CoUntertop.

gtrip to the edge (Fig. 20), Use a
nailset to drive the nails below the
wood surface and fill with matehin

wood filler (Fig. 21). Carefully san

the filler when dry. To finish these
strips, first protect the adjacent lami-
nate surfaces with masking tape (Fig.
22). Then brush on three coats of
polyurethane, letting each dry before
proceeding (Fig. 23). ™
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Homeowners
Clinic

BY NORMAN BECKER, FE.,
Contributing Editor

Lead-Paint Removal
My old farmhouse is covered with
cj:gboard that was painted with a
lead-based paint. Can you tell me the
most economical and efficient way to
remove it? Also, what precautions
should I take when doing this work?
VIOLA ELOFPP
WOMELSDORF, PA

There is no economical or efficient
way to remove lead-based paint. Re-
painting with an oil-based paint
will not solve the problem because
the lead will eventually leach
through the topcoat.

There are currently three accept-
able methods of abating lead paint:
1. Replacement.

2. Removal.
3. Encapsulating or covering.

Replacement is most appropriate
for windows, sills, woodwork and
doors but not for exterior siding. Re-
moval of the lend-based paint, which
ineludes scraping the surfaces using
hand scrnpem,ﬁemm solvents or
heat guns, is the most costly because
it is labor intensive and generotes
large amounts of lead dust, which
rmust then be disposed of in special
landfills.

The least costly approach is en-
capsulating and covering. The ex-
terior walls may be covered with
aluminum or vinyl siding. However,
the walls should first be treated with
an encapsulant to prevent lead-
based paint contamination during
the siding installation. The encap-
sulant is sprayed or rolled on. It
bonds chemically with the lead in
the paint below to prevent it from
leaching.

Since you refer to the building as
an old farmhouse, I assume that
some of the paint is peeling and
flaking. If this has been the case,
the ground around the building is
contaminated from lead dust and
flakes. If the soil is contaminated, it
should be covered with sod or grav-
el. It's likely that the walls and trim
inside the house have been covered
with lead-based paint, too.

Before any work is undertaken,
you should engage the services of a
trained lead-paint inspector to deter-
mine the extent of the problem.
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FALL MAINTENANCE

CHAMGE SMOKE
DETECTOR BATTERY

-

CHECK WINDOWS FOR
BROKEM PUTTY, INSTALL
STORM WINDOWS

— ~ANTENNA SHOULD
) __—NOT BE ATTACHED
TO CHIMNEY

DRAIM SOME WATER
FROM "WATER HEATER

@ A house is not only a person’s home, it's also in most cases a major financial invest-
ment. And in order to keap its value, a house must be maintained. If you've been putting
off maintenance projects because of the heat and humidity of summer, the cool, dry
days of fall are a good time to catch up.

This list is a generalized one in that it does not contain every maintenance itern, and
you may find that some of the items don’t apply to your house. Still, it's a good place to

start, and you should expand it to meet your needs.

Grounds:

® Check and repair concrate walkways. Look
for areas that are susceptible to damage
from de-icing salls,

® Seal driveway. A black surface helps malt
ice and snow.

® Do fall pruning and lawncare. Spread
muich on flower bads.

House, exterior:

® Clean gutiers. Refasten loose guttar
brackets. Check for missing strainers.

® Downspout sections should be properly
ingtallad, with upper saction fitting into
lower secthon.

& Check TV anfenna for sturdiness. Antenna
should not be attached to chimney.

®  Trim trée limbs away from roof.

® Check visually for loose shingles, flashing.

® Install storm windows. Remove debris
from windowsills, Repair damaged putty.

® Drain external hose bibs and leave hoss
bibs open.

Interior:

® HReplace smoke detector batieries. Check
datactor for oparation.

#® Replace damaged weathersiripping.

® Drain a couple of quarts of watar frem
watar healer to remove sadiment.

® Have routine maintenance done on boiler
or fumacs,

® Replace fumaca fiter and put several fillers
aside for winter months.

(Plense twrn to page 105)
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Water Heater Venting
I just replaced my gas hot water tank.
The instructions for the new tank rec-
ommend that at least once a year 1
inspect the venting system to look for
obstruetions, damage and rust. I
checked the visible portions of the
vent, but most of it runs through interi-
or walls. Is there an alternate way to
check the venting system other than
visual inspection? R. WISNIEWSK]
STRONGSVILLE, OH

The vent system for a water heater
should discharge exhaust gas harm-
lessly outside and not “spill” it back
info the utility room. In addition to
a visual inspection, you should
check the area by the tfymﬁ diverter
{at the base of the vent pipe) for es-
caping exhaust gas. Put your hand
close to the opening at the top of the
water heater. If exhoust gas spills
out of the diverter, you will feel hot
gases blowing across your hand.
This is a condition that must be cor-
rected because the gas contains car-
bon monoxide. This colorless, odor-
less gas is poisonous and can cause
asphyxiation.

Another check for faulty venting is
to hold a lit match at the draft di-
verter opening. If the exhaust gases
escape nto the room, they will blow
out the flame. If the vent system is
functioning properly, the flame will
be sucked into the draft diverter hood.

As a safety precaution, I recom-
mend that homes with fuel-burning
appliances be equipped with one or
maore UL-listed carbon monoxide de-
tectors such as the one manufac-
tured by First Alert, These cost from
$40 to $§60 at home centers and
hardware stores.

Grab Bar

I had a company out to install a bath-

tub grab bar, but they could not sue-
lly locate the wall studs. They

JOURNAL

A list of companies that sell and service antique
Jves Wee fom

and wood stoves, ranges and bollers.
Barnstable Stove Shop
P.O. Bax 472, Route 149 Shop specializes in restoration of pre-1330
W. Barnstable, MA 02668 gas Glenwood ranges. Shop also restores
(508) 362-0013 altypuulvmdmdmdm
Brunelie Enterprises Inc
203 Union Rd. In Glenwood and Crawford
Walas, MA 01081 and the restoration of wood
(413) 245-7306 coal sloves.

Stove Works
RFD 2, P.O. Box 2048
Thorndike, ME 04886 Restores all models of wood, coal
(207) 568-3665 and combination stoves.
Erickson's Antique Stove Inc.
2 Taylor St.
P.O. Box 2275 Shop sells and restores all modeals of wood,
Littleton, MA 01460 coal, gas, and wood/gas combination stoves
{508) 486-3589 Shop specializes in 1920-30 gas ranges.
Heckler Bros. Comrmwl‘umhlm and firebrick for
4105 Steubenville Pike coal lumaces, bollers, cooking and heating
Pittsburgh, PA 15205 stoves. Please include pattem numbers
(412) 92268811 from parts you need to replaca.
Hickenbottom

Stove Works
S e e
Prunedale, CA 83807

(408) 863-4413 cooking stoves from 1840 through 1949

Mark's Co.

230 5. Main

Shenandoah, PA 17876 Shop sells and restores wood and coal sloves,

(T17) 4620748 and sells parts for wood and coal stoves.

Stanley lron

wm& Ermﬂmnhmmauaﬂmudnlmg

alactric . Company a

whﬂ-i gas o~ ranges i

(603) B81-8335 gas and electric appliances.

w

(818) 448-7668

recommended some other methods of

installing & grab bar instead of attach-

ing it to studs. What method do you
recommend?

MARY LOU PARLATO

DETROIT, MI

@ Ever step into a room and the first
thing you notice is all the joints in the
drywall showing through the paini?
This condition is known as joint
banding, and to find out its causes
and cures, we called United States
Gypsum, a drywall and plaster prod-
ucts manufacturer. USG says joint
banding results from too thin a layer
of jpint compound over the tape,
sloppy installation and wavy framing
lumber behind the drywall. The cure?
Use three coats of compound above
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(3074745122 o o o Joint Banding

the tape. When in doubt, skim coat
the entire surface with compound
after the third coat of compound has
dried and has bean sanded. And use
good-quality framing materials be-
hind the drywall. If you have a new
room professionally painted, request
that the paint be rolled, not sprayed.
Rolled paint hides imperfections. Fi-
nally, glare from lighting or sunlight
emphasizes drywall flaws while dif-
fuse light hides them.

—~Hoy Berendsohn

The only method that I recommend
for securing a grab bar is to fasten it
to the studs. A person can exert con-
siderable force on a grab bar, and if
the bar is not adequately fastened, it
will probably pull out of the wall,
rather than being loosened.,

Many people mistake the wash-
cloth rail on a ceramic soap dish as
a grab bar. It is not designed for
this. The only grab bar suitable for a
bathtub is e stainless-steel model se
cured to the studs. There are instru-
ments that locate studs. If the com-

pany that you called cannot locate

the studs, perhaps you should call
another company.

To Stain Or Not To Stain
1 have a question that needs an un-
biaged answer. | have a contemporary
home that I built seven years ago. The
exterior is rough sawn cedar. It was
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% Bipagy . | poses
MiEThgTee . umnred 0

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

Spray on tools such as putty
knives, paint trays, tin snips,
afc. for smoother operation,
protaction and easiar
clean-up.

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

® Stops Squeaks
® Loosens Rust
® Contains Teflon®

Penetrates Faster
Lubricates Better

Compare to WD-40¢

and SAVE $5%

available at participating
Ace Hardware and
True Value Hardware
stores nationwide
and other fine retailers

for information call

1-800-438-4532

» Radiator Specialty Co.
Charlotte, N.C.

Makers of Solder Seal®/Gunk® Engine Brile®,

automaolive, plumbing, hardware, iraffic safety and

other fine products.

TEFLON is # regisfersd frademark of LE. Dupont Co.
W40 is a registerad irademark of WD-40 Co.
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stained with a Cabot wood-preserving
transparent stain because I wanted
an “instant” weathered look. This is a
one-story house with a hip roof and a
3%e-ft. overhang all the way around.
With the foundation shrubbery, not
much weather gets to the siding.

My question: Does it need restain-
ing? Painters and paint store owners
tell me it needs restaining. I don't
think it needs it, but [ want to do
what's best for my home., Your un-
biased professional opinion would be
greatly appreciated.

D.D. RACKLEY JR.
TALLAHASSEE, FL

The answer depends on the extent to
which the siding is exposed to the
weather, All spectes of wood that are
exposed fo the weather swell and
shrink, depending on moisture gain
or loss. This, in turn, causes the sur-
face to crack and check. When wood
s exposed to the Sun's rays over a
period of time, the cellular structure
is affected to the extent that natural-
ly weathered cedar wears away at
a rate of Y% to Y in. of surface per
100 years. You can retard natural
weathering by coating the cedar
with a good-quality stain containing
a water-repellent preservative. How-
ever, if your siding is indeed pro-
tected from the weather as you de-
serthe, then coating it should not be
necessary unless you want to do it
for aesthetic reasons.

The main cause of problems with
all types of wood siding 1s constant
moisture. As long as the wood is
kept dry, it can last indefinitely.
However, when the moisture content
exceeds 20%, the wood will rot. The

area of concern with wood siding is
the portion near the ground. Al-
though it is not good construction
practice, I quite often find siding is
etther very close to the ground or in
direct contact with it. This usuall
results in rotting sections. Althoug
cedar has a natural resistance to rot,
it is not immune to i,

In order to retard the growth of
the fungi that cause rot, wood that is
exposed to constant moisture should
be coated with a good paraffin-based

water-repelient preservative,

Sump Pump Care
Can you tell me how to care for my
sump pump! Every winter I have to
call a repairman after the first rain to
pet it started. What is the standard
procedure to keep these things in
good running condition?
MARY L. MEARNS
SANTA CRUZ, CA

Normally, a sump pump does not
require any maintenance, Certainly
not yearly maintenance. In all prob-
ability, the pump’s intake port is
sucking in dirt from the sump pit,
and this is clogging the pump. The
pit should have a liner, which pre-
vents the earthen walls of the pit
from eroding and depositing silt
and tiny pebbles at the base. The
pump should also be positioned so
that the intake port is not at the basge
of the pit. Some sump pump manu-
facturers also make screens or filter
boxes that can be installed in front of
the pump's intake. Check with the
manufacturer of your pump to see if
such aptional equipment is avail-
able. You can also make one yourself

® Homeowners looking for help with
their next painting project can find it in
these nine Answer Guides. Each is de-
voted 1o a basic paint- [ =i g ;

ing issue that home- LR
owners deal with, ?_
For instance, Answer | =
Guide No, 4 is tilled
Mildew Control, while
No. 3 Is litled Housse [Eis

Paint Problems. Not [§2 <8
all the guides are
dedicated to problem
solving, some just tall g
you how to do the job.
Guide Mo. 2, for in-
stance, i dedicated
to special paint ef-
fects, and No. 7 tails
you how to do extarior
staining. All the guides

Free Painting Guides

e
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)
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are well prepared and thorough given
their compact size. They're available at
—R.B.
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using a window screen. However,
you should periodically check the
screen to make sure i is not clogged.

Condensation On

The Foundation

I have a home in the mountains of
Arizona, and I find condensation col-
lects on the beams bolted to the foun-
dation. Vents have to be closed in win-
ter to keep the pipes under the house
from freezing. There is 2 in. of foam
insulation on the inside of the foun-
dation wall.

What can [ do to keep the water
from accumulating on the 2 x 8 bolted
to the foundation?

F.R. KUFFER
PINETOP, AZ

Moisture buildup in a crawlspace
—assuming it is not the result of
water seepage—is normally caused
by subsurfoce water. Even when the
ground in the crawlspace seems dry
and dusty, moisture can accumulale
in the area as a result of capillary
action. Capillary rise occurs in
nearly all erawlspaces butlt in areas
where the soil is clay or silt. Accord-
ing to the University of Illinois
Small Homes Council, as much as
18 gallons of water per day can
evaporate into a crawlspace under a
1000-5q.-ft. house.

If this is the source of moisture,
then it can be controlled by covering
the ground with a vapor barrier (4-
mil polyethylene). The interior joints
should be overlapped by a minimum
of 6 in., and the perimeter edges
should be turned up onto the walls
of the crawlspace,

Another possible source of mots-
ture into a cold crawlspace is from
the warm house above. Excessive
moisture inside the house (high wa-
ter vapor pressure) can travel down-
ward through the floor inio the cold
crawlspace (low waler vapor pres-
sure) and condense on the cold sur-
face. To prevent the downward flow
of motsture vapor, you can install a
vapor barrier between the overhead
floor joists in the crawlspace.

Septic System Chemicals
Is it really necessary to add yeast or
chemicals to a geptie tank to maintain
balanee and trouble-free operation?
Thank you in advance for answering
this common question.
JOHN T. FLACK
SPRING HILL, FL

The most important maintenance
item for o septic system is periodic

POPULAR MECHANICS # OCTOBER 1994

When you take a close look at
WIX Air Filters” superior media, it's no
wonder other filters don’t match up.
The non-phenolic pleated cellulose
traps particles so small, filtering
efficiency is nearly 100%.

1-800-NEED-WIX
WIXFILTERS
N

Galvanized wire-scréen
inner body

supports hlter media and
allows maximum airfhow,

Leakproof plastisnl
end seals make sure
girt dhoesn't bypass
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pumping. Most health departments
recommend that septic tanks be
pumped every two to three years or
when the total depth of sludge and
seum exceeds one-third of the liquid
depth of the tank.

Health officials in the federal
government and many state govern-
ments have found that the operation
of septic tanks is not improved
by the addition of chemical com-
pounds, enzymes or septic tank
cleaners. In general, the addifion of
chemicals to septic tanks is not rec-
ommended. Some producis that
claim fo “clean” septic tanks contain
compounds that may damage the

disposal field and actually result in
clogging.

In the Manual Of Septic Tank
Practice by the U.S. Department of
Health, Education and Welfare, it
states that although hundreds of
these products have been placed on
the market (some of which have been
marketed using extravagant claims),
nane have proven to be an advantage
in properly controlled tests. ]

Homeowners Clinie,
&57th 5t., New York, N}
canno be answered individually, ig of gen-
ernl inferest will be discussid in the column,
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NEW PRODUCT
High-Tech
Fridge
Whirlpool’s award-

winning refrigerator
hits the marketplace.

BY ROY BERENDSOHN,
Assistant Home
Improvement Editor

® Whirlpool has seen the future, and
it looks a lot like a refrigerator. In
fact, it is a refrigerator, the same
one that recently netted the com-
pany $30 million in prize money from
a consortium of electric utilities. It
also received the 1994 POPULAR
MECHANICS Degign & Engineering
Award. When the refrigerator was
introduced, some of its refinements
were still confidential, but now that
the production units are finally in
the marketplace, it's elear that
Whirlpool not only developed a great

product but also may well have
ushered into the appliance market-
place a whole new way of develop-
ing products,

PM reader hur: a fridge

“I hate the idea of buying into old
technology on something you're
going to have for 20 years,” said PM
reader Tom Rose, a technieal man-
ager in Los Gatos, California, who
bought one of the Whirlpool SERP
(Super Efficient Refrigerator Pro-
gram) refrigerators.

Rose felt compelled to buy the
refrigerator because it would cut
his utility bill. While conceding that
it was good to get an appliance that
was desigl}qed to be environmentally
responsible, Rose maintained the
financial considerations were fore-
most in his thinking. And, he said,
“Let's face it, refrigerant doesn't
leak out very often.” Whirlpool esti-
mates that this appliance can save a
homeowner nearly $400 in electrie-
ity over the course of 17 years.

Of course, there are other home-
owners who simply want to use less
energy, said Dennis Moir of West-

ern Appliance in San Jose, the deal-

stomach...

The best way to a man’s

S *-

Burm more calories in less time.
It's true! Research shows that T0% of the

users who bought a NordicTrack® exerciser
to control their weight and used it 3 times a
week or more lost an average of 17 pounds.

What's more, after an entire year, B0% of
them still kept it off? In as little as 20
minutes, 3 times 4 week, you get a total-
body workout that burns more calories
than ordinary exercisers. Research shows

NordicTrack workouts burn up to T2% more
calories than steppers, up to 74% more than

exercise bikes and up to 76% more than
treadmills,

The World's Best
Aerobic Exerciser®.

NordicTrack gives you a superior total-body

workout because it most effectively

NordicTrack.

simulates what fitness experts call “the
world's best aerobic exercise” — cross-
country skiing. The legendary patented
flywheel and one- way clutch on a
NordicTrack matches the smooth,
non-jarring movement of cross-
country skiing like no other exerciser.

Why settle for anything less, when you can
have the best, most effective way to lose

weight fast — NordicTrack!

So what are you wailing for,
call now!

Nordlc rack

The World's Best Aerobic Exerciser®
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FREE VIDEO & BROCHURE

CALL:1-800-441-7891

Ext. 275)4

o Please send inie a FREE brockure
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er who sold Rose his appliance. Own-
ing energy-conserving appliances
gives these people “a sense of contri-
bution” that they are really helping
the environment, he said. Still, Moir
admitted that even in a "highly en-
lightened” marketplace like Silicon
Valley, where homeowners are hip to
technology and aware of environmen-
tal matters, manufacturers have to
make it easy and affordable to own
environmentally benign produets.

Incremental im ents
The technology that you buy into with
this appliance is at once impressive
and basic, demonstrating how a prod-
uct can be improved with incremental
advances. For instance, engineers im-
proved energy efficiency by putting a
bend in the drain tube that leads from
the evaporator to the drip pan in the
condenser compartment. When the
condenser fan was blowing, the air
movement across the tube created a
giphon effect allowing warm air to
enter the bottom of the appliance.
Putting a bend in the tube prevented
the air siphoning.

Along similar lines, the company in-
creased the door thickness to fit more
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insulation. Tom Rose said opening the
applianee is a little like “opening a
bank vault” because of the door thick-
ness, but he said it doesn't interfere
with using the appliance.

Along more complex lines, the com-
pany replaced the condenser fan mo-
tar, switching it from a shaded pole
type to one with an internal capacitor,
improving cooling and motor efficiency
in the proeess. The real challenge,
however, was to make the compressor
work with the new non-ozone-depleting
refrigerant (HFC134a). The new re-
frigerant was chemically incompatible
with the lubricant and materials used
in the existing compressor, according
to Whirlpool engineer Vince Ander-
son, director of environmental and
regulatory programs for Whirlpool.

Anderson, who helped engineer the
appliance, said that, unlike a car, in
which you can change the oil after
several thousand miles, a refrigera-
tor's lubricant system is completely
gealed for the projected life of the
appliance—at least 17 years. Periodi-
cally removing the compressor to fix
this is out of the question,

Whirlpool engineers debugged the
process using elevated temperature

cycles to approximate the wear on the
compressor. Also, they field-tested
the system by making a deal with
Whirlpool employees: T%m}r could buy
test models at a substantial discount.

Finally, the unit features microchip
technology that even real technophiles
can appreciate. The appliance does
not defrost at preset intervals, as
conventional refrigerators do, In-
stead, a microchip in the defrost con-
trol “reads” the information sent to it
by a variety of sensors, which inter-
pret temperature and humidity. The
microchip turns the compressor and
defrost cireuit switeh on and off. Cur-
rent is sent to the defrost heater only
when it's appropriate, saving energy
that would be wasted on an unneces-
sary defrost cycle.

Not content to leave a good thing
alone, the company says it plans to in-
troduce improvements next year, one
of which is vacuum-panel doors. This
should reduce the bank-vault effect
that Tom Rose spoke about.

The refrigerator is sold under the
Whirlpool, Frigidaire, KitchenAid and
Kenmore brands. For a SERP brochure,
write: SERF, Whirlpool Corp., P.O.

Box 405, 5t. Joseph, MI 49085. P
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VIDEO REVIEW

Mastering
Your Table
Saw

® The Taunton Press has the uncanny
ability to find knowledgeable crafts-
men with a relaxed air on camera.
This has resulted in a stream of top-
noteh instructional videos on wood-
working and earpentry. This video
continues the tradition,

Kelly Mehler, a skilled cabinet-
maker with a gift for instruction,
leads the viewer through every step in
table-saw use, He takes a saw out of

its box, sets it up and goes to work,

Appropriately, Mehler's approach
is from the bottom up. He tips the saw
over and the viewer gets an excellent
view of the machine’s inzides. He
explains the saw's parts, and how to
check them for flatness, fit and
square. You see how to tighten, tweak
and otherwise adjust the parts so the
saw performs reliably and safely.

Nothing is overlooked or viewed as
being too basic. For example, Mehler
shows how to install a blade, set the
fence and how to stand when using
the saw. After watching the video, we
had a new appreciation for basic
table-saw skills and how they can be
improved. The video costs about 335,
and it has an excellent companion
book that costs about $26. Shipping is
extra for both. Write The Taunton
Press, P.0. Box 5506, Newtown, CT
06470, —Roy Berendsohn

PHOTO By BOrSAmD CAPDTORFD
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AUTOMOBILES

The Alternate Fuel Report:

Hydrogen-Powered Miata

BY JIM DUNNE, Detroit Editor

® At a plance, it looks like any other
Mazda Miata. An appealing 2-seater
with peppy performance and agile

ing. However, once behind
the wheel and on the road,
you realize that this is far
from your standard-issue g
Miata, In fact, it's far
different from just about
every other automobile
on the road.

For one thing, you instantly
notice that this Miata does not
have the smart aceeleration you ex-
pect from Mazda's small sports car,
For another, this car's handling is
slightly less nimble than the norm.

Well, truth is, beneath this Miata's
hood there's a 2-rotor rotary engine—
just like the company’'s RX-7 sports
car. Except that this rotary engine
runs on hydrogen fuel.

And that hydrogen is stored in a spe-
cial all-metal tank that adds about 500
pounds to the diminutive ear's weight.

Beyond electric power

While most future-automotive re-
gearch is centered around electric ve-
hicles, Mazda is seriously looking into
the viability of hydrogen gas as an
alternate fuel. The appeal is great:
The fuel works easily with today’s en-

celeration is slower than vou would

gines—particularly

rotary engines—and there's a never-
ending supply of the stuff. If you have
water and electrieity, you can produce
hydrogen. Furthermore, the exhaust
emissions from hydrogen-fueled en-
gines are squeaky clean, and the fuel
itself can be recreated to power an en-
gine again and again.

Mazda's hydrogen Miata performs
much like a gasoline-powered car you
drive every day. Yes, the small car’s
performance is down thanks to the
added weight of the fuel tank. But
in reality, during my test drive with
the most-rare Miata, I found that the
car performs and handles on a level
with some current midsize sedans. Ac-

Metal-hydride fuel Is stored In a sultcase-size tank (inset] that consumes the Miata's
trunik. The refueling process is a slow one, and requires speclal equipment.

12

expect in a rotary-powered Miata, be-
cause of the 120-hp rating and the
hundreds of pounds of fuel in the
trunk. And weaving through a small
slalom eourse betrays the extra weight
of the car, revealing a slower response
to handling maneuvers.

One key problem with hydrogen
fuel i the 500-pound weight of the
fuel tank. In cars, hydrogen is stored
by combining it with metal. That
forms metal hydride, the heavy mate-
rial that makes up the fuel “tank.” As
the metal is warmed, it gives up the
gas, and this is fed into the engine.

An added drawback is the loss of
trunk room. The hydrogen tank takes
up about as much space as a large
suitcase. However, Mazda engineers
believe that metal-hydride pieces can
actually be built into the vehicle, serv-
ing as both structure and fuel tank.

Siow on the uptake
Finally, there is one other irksome
drawback to hydrogen fuel. There is
some delay in refueling the tank. Hy-
drogen gas is fed into the tank more
slowly than today’s gasoline pump—a
lot more slowly, in fact. A typieal refill
for 60 miles worth of fuel takes about
10 minutes using today’s methods. A
major part of the research into hydro-
gen fuel targets this refueling delay.
Mazda officials say that hydrogen-
fueled cars should be ready for pro-
duction sometime before the year
2020, That's an eternity in car devel-
opment terms—way beyond any real
likelihood. But you have to start
somewhere. Today, the company has
a total of 11 hydrogen-fueled cars in
test stages, One is operated by a steel
company in Japan, where the by-
product of steelmaking—hydrogen—
is abundantly available as a fuel for
the vehicle. ™
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NEW CARS "95 (Uontinued from page 55)

Later this year there will be a luxuri-
ous LT 4-door with all-wheel drive.

Regardless of configuration, the
Blazer is powered by a stronger 4.3-
liter V6. Flor "85 this engine produces
195 hp and 260 ft.-1b. of torque. While
g 5-speed manual will be available
later this yvear in 2-door models, a 4-
speed automatic is standard.

Other important standard equip-
ment includes 4-wheel ABS, a driver's
airbag and air conditioning,

GM's full-size sport/utility vehicles
used to be called the Blazer and Jimmy.
Last year GMC renamed its version
the Yukon. This year Chevrolet fol-
lows suit, renaming its big Blazer the
Tahoe. Right now, both are available
only with two doors, 4wd and a choice
of V8z—a 5.7-liter gasoline engine or
a B.5-liter turbodiesel. Coming later
this year—possibly as early as this
sprin —the 2-door versions will be
joine 4-door models. These will
offer a cgume of 2wd or 4wd. Larger
than the 2-door models, these 4-door
full-zize sport/utilities will still be
smaller than the Suburban,

The geemingly perennial EPA fuel-
economy champ, the '95 Geo Metro, is
an all-new design. Longer, wider and
taller than before, the Metro sits on a
wheelbase that is nearly 4 in. longer
than it used to be, Ride and handling
are also improved by the 13-in. wheels

and tires, rather than the 12-in. ones
of before. Inside there’s more room,
as well, with 1 in, more front head-
room and 3 in. more rear legroom.
The standard engine for the 4-door
model (there’s no more 5-door hateh-
back) is a new sohe 1.3-liter Four with
70 hp and 74 ft.-1b. of torque. The
hatehback coupe is still powered by an
sohe 1.0-liter Three with 55 hp and 58
ft.-lb. A 5-speed manual is standard
equipment and a 3-speed automatie

optional on all except the base coupe.
Oldsmobile

As big news as the Riviera is from
Buick this fall, perhaps even bigger
news is its 4-door sibling, the Aurora
from Oldsmobile. We've written about
this car before—a year ago, in fact,
when we first drove the Aurora. But
now, finally, it's here, As you read
this, you should be able to stroll into
your local Olds dealership to kick
some tires and see about a test drive,
In case you've forgotten, that test
drive should be a dandy. The Aurora,
like the Riviera, starts with an amaz-
ingly stiff chassis. Unlike the Riv, how-
evar, the Aurora boasts four doors and,
since it is from Oldsmobile, a V8 engine.
The 250-hp 4.0-liter dohe VB is de-
rived from the Cadillac Northstar VB
and puts out 260 ft.-1b. of torque, The
4.0-liter is the only engine and a 4-

speed automatie is the only transmis-
gion. The seulpted, curvaceous body is
more than conbamﬁnrar}r it should
help drag all of Oldsmobile into the
next century. The b-passenger interi-
or is equally modern with form-fitting
geats and a curving dashboard,

The list of standard equipment is as
mind-boggling as it should be with
the short list of options reserved for
items like traction control and higher-
speed-rated tires.

Pontiac

As Chevrolet has the all-new Cava-
lier, Pontiac has its new small car, the
Sunfire. Sharing essentially the same
engineering beneath the skin, the
startling difference is that skin. As
has been Pontiac's wont through the
years, the Sunfire has strikingly good
looks. Swoopy, sexy and zoomy looking,
Pontiac’s designers have done the job
of differentiating the Sunfire from the
pack of other front-drive small cars.

GMC

This is such a prolific year for GM
that there's big news from the truck
division as The GMC Jimmy is
as all-new as its sibling, the Chevrolet
Blazer. Under the skin, the Jimmy and
Blazer are essentially the same, And,
like Chevrolet, GMC gets a full-size
4-door sport/utility later on. ™
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AUDIO

New Tone For Tunes

BY REBECCA DAY

one way people are incorporating mu-
sic invisibly into their homes. At the
opposite end of the spectrum are
speakers that demand to be seen.
One look at any of the new B&EW
designer speakers and you realize
there's been a decided lack of cre-
ativity among loudspeaker de-
sigmers since the birth of hi-fi.
The B&W Emphasis speaker
($9000 a pair) is in the shape
of an inverted saxophone,
the $35,000-a-pair Nau-
tilus mimies a snail shell,
and the more conventional
Blue Room Pod speakers
($1900 to $2500 a pair)
bear a striking resem-
blance to George Jetson's
robot maid, Rosie. Futuristic
chie or iconoclastic, the B&W
designer line is a far cry from the
rectangular wooden boxes that de-
fine loudspeakers for most people.
Chriz Browder, executive vice pres-
ident of B&W, maintains that tra-
ditional rectangular boxes have
been the cheapest, most practical
way to make speakers—but not nec-
essarily the most sound. Despite the
faet that the design-conseious, up-
scale buyer who's the target for
this designer line is looking
for unique shapes and sizes,
Browder maintains that
form follows function.
The saxophone-like Fm-
phasis and the snail-like Nauti-

e lus use a gradually tapered

for the speaker. The electronic
erossover it uses requires four sepa-
rate stereo amplifiers to drive it.
B&W lavishly modeled the Nautilus
with a quartet of Krell Audio Stand-
ard amplifiers at the high-end Stereo-
phile show last spring in Miami to the
tune of just over $100,000,
Eliminating diffraction and reso-
nance are two of the goals of Spherie
Audio's more real-world K Series and
Krystol Series cylindrical loudspeakers
($400 to $700 per syvstem). The 3-piece
Krystol System 11 ($699) features a
rectangular subwoofer and a pair of
37-in.-tall satellite columns. The 1-in.
dome tweeters mount to the front of
the cabinet and the 4-in. air-cooled
midrange is inside the grille, firing
upward. Mid and high frequencies are
dispersed 360" through the thin glass
dome at the top of the enclosure, theo-
retically for an open, spacious sound.
“If used right,” says marketing
manager Michael Robbins, "glass is a
great reflector for high frequencies.”
The uniform disper-
gion isg said to re-
sult in middle and
high frequencies
reaching the ear

® In the loudspeaker
world, all roads lead toward the same
goal: to recreate the experience of a
live concert or studio recording. The
destination might be the same for
every manufacturer, but the vehicles
and routes for getting there are as di-
verse and numerous as the recorded
interpretations of Beethoven's Fifth,
Traditionally, manufacturers have
stuck by the monolithie tower loud-
speaker as the general shape into
which they'd mold their various driv-
ers and erossover systems. Today,
however, with music and home thea-
ter systems becoming more of a
lifestyle statement, aesthetice have
become a priority in overall speaker
design, Speakers have to look good,
sound good and take up a minimal
amount of space. In-wall speakers are
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transmission-line design,
for example, which functions
well from an acoustical as well az a
dezign standpoint. None of the de-
gigns use parallel surfaces, minimiz-
ing the occurrence of unwanted
sound wave reflections, which are a
bane of rectangular speakers. The
acoustical advantage of the circular
shape used in the fiberglass enclo-
sures of B&W’s Blue Room House
Pod and Techno Pod speakers is to
keep diffraction and resonance to a
minimum, Browder says,

The marriage of form
and function doesn't always
come easily. Because of the
impracticality of the design of the
4-driver Nautilus speaker, B&W
designers couldn't use a convention-
al crossover to achieve a flat response

Bath sides of the Bose
501"s woofer [left and
above| are used to
generate more bass
from a smaller space.
The BEW Nautilus
(top left] minimizes
standing sound wave
problems.

{(Please bura to page 116)




HAVE IT YOUR WAY
(Comtinued from page 78}

the rear chain stay and is adjusted
after connecting the derailleur cable.
The front derailleur bolts into the seat
tube and must be angled so that it's
paralle]l to the eurve of the largest
chainring about 1 to 3mm away.

To determine the correct chain
length, run the chain through the
front and rear derailleurs and around
the smallest front chainring and rear
cog. Use a chain-rivet extractor to
open the end link of the chain, and
close it around a link that provides
the chain with a little tension in this
position.

Since the derailleur cable doesn't
come under great stress, it can be
snipped off with only an inch or so of
extra cable at the derailleurs. How-
ever, before enipping, make sure the
handlebars move freely and there's a
nice, round curve connecting to the
derailleurs, Now, remove slack from
all eables, and adjust tensioning
points for smooth operation.

The acid test for this bike came the
day after assembly, when it was
scheduled to star in a photo =ession.
Since it was newly assembled, I
brought along tools to adjust loosened
nuts and stretched cables, which are
normal for a new bike.

Right off the rack, the bike handled
like a sports car. It was light (several
ounces less than 27 pounds), tight and
nimble. However, there was a prob-
lem. It was obvious that I needed a
little time to get used to the Shimano
SPD Dual Cleat-Lock pedals (no clips
or straps). Locking your shoes into
these cutting-edge pedals can be a
little intimidating. Since some hard
riding was called for, I decided to re-
place the clipless pedals with a pair of
Shimano Deore LX elip-and-strap
pedals from an old bike. It will take
time to get comfortable with the clip-
less peﬁls. but 1 anticipate a per-
formanece boost when I do.

Unlike earlier dual-suspension
bikes, the Specialized S-Works FSR
frame keeps the wheels on the ground
on the bumpiest terrain and refuses to
hounce with power-robbing oscilla-
tions. The Ritchey Bite 2.1 tires grah
rock and dirt with a solid grip. The
Shimano Deore XT drivetrain and
brake systems offer smooth and easy
shifting plus brute stopping power.

Now, the fact that 1 picked out all
the parts and spent a long day putting
them together may have influenced
my glowing review. After all, I can
only blame myself if the bike is a dog.
On the other hand, since it rides ex-
ceptionally well, 1 guess I can take
most of the credit. Or at least as much
as the bike companies did when all
they did was order and assemble

parts. ™
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SATURDAYS in Jack Daniel’s country are for
old friends, familiar places and good conversation.

Some head oft to Mulberry Creek in search of
smallmouth bass. Some get together to barbecue.
And a few always seem to gather at Clark’s
Store. There they'll speak profoundly on any
number of subjects, including the
oldtime way we make whlskey here

in the Tennessee hills. Talking with
friends about Jack Daniel’s is one fine
way to pass an autumn Saturday.

Sipping it with friends, we believe,

is another.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Tennesser Whishey » $043% alcohal by volume [B0-88 proof] » Distilled snd Bobtled by
Jack Danie| Distifery, Lem Motiow, Proprietor, Roule 1, Lynchburg (Pop 3611, Tessessen 37352
Placed m the Nagiomal Register oof Historic Places by the United Seates Govermmens



If some things don't sound
right, you could have a
hearing problem. Do you ask
people to repeat things! Can
you hear telephone callers
clearly! Do others complain
that your radio or TV is too
loud? No matter what your
age — young or old— hearing
problems can be barriers to
success in school or at work.
If you have trouble hearing,

contact an audiologist.

A hearing problem is one

problem you don’t have to
live with.

ANER AN

SPEECH - LARCUIALE-

HEARIMNC
ASSOCIATION

For additional information on hearmg
loss and audiclogists in your area, call
1-B00-638-8255.
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ALUDIO (Continued from page 114)

For the Jetsons: Biue Room Pod speakers,

simultaneously, eliminating listening
fatigue that can be caused by a time
delay and harsh high frequencies.

Each gpeaker alzo has an L-Pad on
the rear to enable listeners to adjust
middle- and high-frequency output
according to the size of the room and
the listener’s taste.

The 2-piece K Series from Spherie
Audio is also cylindrical. Inside the
column, the midrange and tweeter are
mounted above the driver with the
voiee coils of the midrange and tweeter
drivers aligned to reduce listening fa-
tigue. The vented, floor-loaded woofer
design is said to cancel
standing waves and re-
duce distortion by using
the floor to reflect the
lower frequencies.

Despite the attention
to acoustical refinement,
Spheric maintains a
strong visual sense re-
garding speaker design.
“Musie is art,” is a com-
pany philosophy, which
transzlates to “appear-
ance is equally impor-
tant as musical repro-
duction.” The Spheric
speakers come in a vari-
ety of finishes including
wilnut, rosewood, silver
burl, red oak and unfin-
ished oak.

At Bose, new designs
incorporate traditional
theories but with a
smaller footprint. The
new 501 speaker incor-
porates the company’s
Direct/Reflecting tech-
nology in a cabinet that

consumes a minimal B&W's Emphasis is sax-like,

amount of floor space, totaling just
7% gq. in. The goal of the Direct/
Reflecting design is to send out sever-
al paths of direct and reflected sound
to recreate the same paths that exist
during a live performance.

To achieve this design goal, Bose
engineers sliced off one corner strip
of the 501 (the upscale 701 boasts a
similar, but more symmetrical, de-
sign) to accommodate a pair of 2%-in.
Stereo Targeting tweeters. The
tweeters, located on the angled por-
tion of the cabinet and on the adjacent
front side, were designed to broaden
the sound stage. While typical speak-
ers have a “sweet spot” that creates a
central image between the two stereo
speakers, Bose's goal is to broaden
the sound stage so that even people
gitting off-axis from the sweet spot
can realize the stereo image, The
front tweeter provides direct sound to
the listening position, and the driver on
the angled baffle is targeted toward the
wall (and toward off-axis listeners) to
reproduce the reflected sound that's
typical of a live performance.

Bose also uses an unorthodox ap-
proach to bass reproduction. If you
measure a speaker's capabilities by
the size of the woofer behind the
grille, you'll have to adjust your think-
ing when auditioning the 501. The 5%-
in. woofer is inside of the speaker
pointing down. The movement of the
woofer generates two masses of air on
either side of the woofer cone. Unlike
a traditional woofer in a cabinet that
uses one side of a cone to generate a
sound wave, the 501 utilizes the back
and front, which allows
more bass production
from a smaller space.
Another benefit of this
design, Bose says, is that
if you happen to over-
drive the woofer, the dis-
tortion produced by the
cone stays within the
cabinet and is filtered
out by the air mass itself.
The air mass both
launches the bass waves
into the room and serves
as a natural acoustie fil-
ter as well.

Speakers are not just
for the family room any-
more. People are choos-
ing to place speakers in
bedrooms, bathrooms
and dining areas. Whe-
ther you want your
speakers to be attractive
pieces of furniture or
simply to take up less liv-
ing space, there's a
gpeaker in every shape,
size and color to fit your
needs, ™
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Mind Power Breakthrough!

Plug Your Mind into the Amazing Learning Machine” To Boost Mental Powers,
Program Your Mind for Success & Launch Virtual Reality-Like Fantasies.
Plus Get $600 of Free Learning CDs!

By Dame Spotts

Absolutely mind
blowing!!! T popped a
French Learning CD
into the Learming
Machkine . Immedi-
abely | was sucked
p‘ into a deep, dream-
; like trance. Weird

colors and patterns
were created on the insides of my closed
evelids. While in this super-relaxed but
hyper-awiarne state, the special Learning

CD began unfolding its magic
programming.
A Vacation in 22 Minutes

It was as if a movie were playing
inside my head. [ could see myself in
France having lunch at the Eiffel Tower.
The music, the sounds, even the
iragrance of summer in Faris. A
beaufiful woman spoke to me. “Bonjour,
mon ami,” she said. In an almost
unconscious way | began following the
dialogue. The mental imagery was so
intense | not only understood what was
going on, it was like [ was there.

at

The Learning Machine is more than
wirtual reality. More than just a cool way
to relax after a hard day at work
According to one college pmfe-nsnr. “t
may be the most powerful leaming (ool
since the invention of the book.™

Here's why. When you do a Leaming
Maching session your mind is cut off
from ouwtside distractions. Your attention
becomes focused inward as the powerlul
sensory stimulation (light-sound matri)
bombards your imagination, ldeas and
mental images float in and out of yvour
consciousness, It feels like the best

dream you've ever had. Then while in
this highly euphoric mental space, the
Learming (IIT'P opens your leaming centers
to peak receptivity and pours in new
knowledge and skills. 1t's the ultimale
mind trip., But it's not just for fun.

Let's say you want to lesrm a foreign
language, improve your reading and
comprehension, or increase your math
skills. Or just give vour kids a powerful
edge in school, learning many times
faster than their peers, It's simple

You select a specially programmed
Learning CD in the area youn want to
study. Plug it into any ordinary CLIy

layer. Then attach vour Learning

fachine digital headset into the
head phone jack. Fush play and a few
moments later your mind is launched
into a pre-programmed leaming session.
In a fun, almost effortless way, the
Learning CD unfolds its program and
literally forces you to learn. 1ts the most
amazing thing you've ever experienced

Speak French, Spanish,
German & Ralian

Learning foreign languages, or
anything for that matter, at rocket speed
can be very empowening. And I'm going
b include a ton of valuasble Learning CD
software with your Learning Machine so
you can get immediate results from this
new technodogy,

You'll recelve 4 basic language
courses — French, Spanish, German, and
[talian. Plus a Super Vocabulary course,
a Super Memory course, and a Super
Speed Reading course. And for your
kids, a SuperPhonics™ reading program
Owver $200 worth of Learning CDs make
this the deal of the century, But [ also

Inciuded in your kit .lr-" COUpS Tor addin
incding C5L fapsesse Chirese, and

# wirlasl meality, e lght scumd mates simatetes pour mind and opers your learming cerers
# pours in niw information, skills, mentsl pogramming, and launches you iImagirurtion

want to show off its other incredible
mind expanding powers
10 Fantastic Mind Journeys

So I'll include the 3-D Mind Sync™
Library, with 10 mind launching
programs on 3 C0s Tom your Leaming
Machine infoa meditation, self-hypnosis,
and virtual fantasy computer. You'll get
the following titles: Creatioity Booster,
Cuick Emergy, Stress Zapper, Menhal Tume-
Up, Virtuad Visualization, fmagination
Stimulator, Learning Accelerator, Super
Trefuition, Luckd Dheaming, and Siper Ze
Stirles.

A 5130 value, this extensive collection
is a super sdded bonus. But even more
exciting is how it can be used for habit
control, success conditioning, and

eliminating sell-sabotaging behavior

© 1954 Tygon. AN Rigiv Reserved. Loasming siacrene. Leamang, D Lesmng Maots, SuperPsonso. The Tescher, 30 Mind Gy, Acotlersisd brsnsctes Langunge Lesmng,
innerlding Frogromnery, Buder 5psod Leaming, Trensoanosrial Mand, & Protgracha s s nedemans. of 2pgon inematonl

Super Motivation Library

Let's say you want to transform a
loser mind-set into a winning one. Or
yoid"d [k o quit smhoking or lose welght
Pop in an InnerMind™ Programming
Disc. The sensory stimulation matrix
opens a window into your unconscious
mind. Then by infusing your “inner
mind” with positive programming, you
can rescript megative, self-defeating
sttitudes. I'm incloding on awesome 18-
title Innerdind Programming Library.
From success conditioning to weight

control this & another 5150 value.
30-Day Risk Free Trial

Plus in addition to the Language
Learning Library, the SuperPhonics,
Super Speed Reading, Super Memory,
andd Super Yocabulary programs, the 3-D
Mind Sync Library, and the InnerMind
Programming Library (2 $600 combined
value), I'm including coupons worth a
thousand dollars. These coupons are for
hundreds of future Learning CD applica-
tions, including software that links your
mind directly to a mulli-media
computer. It's something you absolutely
st Experienoe

Try the Learning Machine for 30 days
risk free. Take your mind on an
incredible journey, If for any reason
you're not totally blown away by the
experience, send your kit back to me for
a full refund.

To erder, credit card holders call toll
free. Or send your check or money order
for $2969.95 plus $12 shipping & handling
to the address below. (Ttem #4500).
Flease allow 4-6 weeks for delivery.

For Fastest Service Call Toll Free
1-800-925-3263

ZYGON

1568 Becimond Way, Redrmend, WA 98052
Fax Orders To (206) BR2-1454



SPEGIM ADVERTISING SEG‘I’IBN

S

QHQBBHMQ RAARRT
‘“

Nearly two out of three readers of Popular Mechanics now have personal computers at home.! In recognition of their “need-to-
know" about computer-related products, the marketing department of Popular Mechanics introduces this new advertising sec-
tion especially for these readers. You'll find useful computer tips, product previews and advertising for innovative products.
Information in this section is not provided by the editors of Popular Mechanics. For more Information about products featured In
this section, please contact the advertisers directly. For information about placing advertising in this section, contact Barbara

Jones at 212-649-3136.

'Source: PM Reader Panel Study, 1993

Hot Tip: Online Uninterrupted

“Lower Light Pulse Shield. Leaming Disk: Fire!™ No, you're
not in simulated combat with Darth Vader. On the contrary,
you'll find yourself relaxing while expanding your knowledge
with Zygon's Learning Machine system. You don a unique dig-
tal headset which combines audio information and visual stimu-
lation to allow you to relax while you learn. Specially encoded
Leaming Disks usable on standard audio CD players are ac-
companied by self-study guides. Available for a range of self-
improvement topics including foreign languages, effective
public speaking, building self-esteem, and dozens of others.
$299.95 plus $12 S&H. Contact Zygon at 1-800-925-3263.

Reaching 9.8 Million PM Readers Each Month !

Q2 when 1 use my computer and modem to go online with America
Online, my session is sometimes interrupted by an incoming call
alert since | have “call waiting” telephone service. What can | do?

A: All of the major onling services including America Online have
a feature in their software which, when set properly, will tempararily
disable “call waiting” interruptions of your online session, When you
sign off, the “call waiting” feature of your phore will automatically
be reenabled. Check your manual for your service's seltings, or con-
tact their “help” service online, Alternatively, you could manually
disable “call waiting™ using your phone, and resef it after each ses-

sion. See your tefephaone book for instructions.

—

More WActive Ingredients

Introducing Mayo Clinic Family Pharmacist CD-ROM

~ —  Exclusive features!
— * Reviews over 7,600 medications from the LUUSP ISM0

LtEAd

FAMILY PHMN ACIST

L 1 I‘IMIﬂﬂWm’. R ogrm resersus. WATD e WATD) O 6D orm mgpuaeess maes of
g B T B0 IR ahbd B ORAR Te Wi E et Yo Winken £ w320 il
Rpape— Lmia ¥ Agtvuze e PEne § 4 ESERES FRiEmaT o e Lries Banes

s miodd Cirenrlis. Fo A P Fhismares it recad b e rescectes comroares

* Includes actunl demonstrations of first aid and early
detection technigques

* Maintains personal medical profiles

* Printable text

Can & common, over-the-counter medication produce dangerous
side effecis? What drug combinations may cause harmful
interactions? The new Mayo Clinic Family Pharmacist CD-ROM
is the mast complete multimedia resource available for your
medication and treatment questions, Colorful animations, live

video and quality narration bring the topics o life, making it

easy 1o ke an active role in vour family's health care, Make
I Mayo Clinic Family Pharmacist CD-ROM pant of your home
health library today.

For more information call
1-800-432-1332, Dept. 138

=" o visit your favorite software retaiber \\”
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TRAIN AT |||I[
T Be A Gomputer Programmer

iter Programming is one of the
, fastest growing fields. AICS training

jI=——————=_}
AMERICA
INSTITUTE:

Earn $4,000 Per Month
From Your Home

thh A Cnmputer.

FREE CBSI 486 Cmnpuur

Quit spending money on your computer and let it eam
money for you. This is a proven turnkey business an
individual or couple ean run. If you purchase our software
and business program, we will give you the computer and
printer. If you already own a computer, you may receive
a discount. Begin part-time and still retain the security of
your present position. 'We will provide free, home office
training. Financing available,

To receive free cassettes and color literature, call woll-free:

1-800-343-8014, ext. 1670

Or Write: Computer Business Services, Inc.
CBSI Plaza, Ste. 1670, Sheridan, IN 46069

S ZmE

Turn your ideas mto reality
3 times faster.

.I":'II eEAsSYy iy s Vel

more 2D features than any CAD under $1000

* il frwivared] in quarkly make sy 210 drosme [ N ]
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INTELLIQUEST

PROVES PM
g\ DELIVERS THE HOME
" COMPUTER MARKET

Popular Mechanics is proud to be a sponsor of the
landmark IntelliCuest Computer Industry Media
Stody. The study indicates that PM is a major
source of information and advice for home
computer buyers

Of PM's 1,388,400 home PC influencers, 550,000}
are planning to purchase a pew computer system

within the next 12 months, At an-average of $2,135
per system that adds up to purchasing power of
millions of dollars - and that's just for PCs . The
IntelliQuest data also shows that nearly 700,000 of
PM's readers are planning to buy new software this
year and 450,000 will buy CD-ROM drives!

Computer Mail Order Advertisers........

Reach this powerful mark:t uf htgh tr:ch
consumers by advertising in our next special
computer section, the Info Highway Shopping
Mart, appearing in the December issue. Closing
Date September 16, 1994. For more information, call
Barbara Jones at 1-800-669-1251 or 212- 649- 3136.

Popular Mechanics




NOW AVAILABLE!

Editorial Indexes from 1976 to 1993
Are you searching for a2 particular Popular Mechanics article?
Let our yearly indexss make it easier (o find, Every article
published in the magazine is referenced here—automaotive,
boating, electranics, home Improvement, outdoors,
photography, sdence and more. Thousands of entries
cross-referenced. All years available from 1976 on, plus
1973, Price for each index ks 54,95, plus 51.95 for postage
and handiing.
Order by year,

Popular Mechanics

Reader Service Department

224 \West 57th Street

Mew York, MY 10019

{Pimase make check or money order payable to Popular Mechanics.|

IT'S LIKE OWNING

MY OWN MACHINE SHOP!

Now, you can Mill, Turn you'll receive a great
or metal, wood, and operations manual, 2 one-
lasti ith nali ] hour instructional video,
plastic with one quality and a tool pak 1o get you
and precision tool! M. stanted. On top of that, call
d our toll-free technical assistance line any time
Build your own projects, you have a question.

make your own repairs

= The versatile, multi-use

design of the Smithy machine

lets you make any shape or

size. Hoblwists use their

Smithy on cars, modeling,
guns, and other machines, Businesses make
repairs, build prototypes, do light manufac-
turing. The possibilities are endless.

Pays for itself in six months

Imagine what you can do with

We're so confident you'll be satisfied, we'll
give you 30 days to try it out.
Call or write Today for a
FREE 64 page Catalog.

1-800-4SMITHY

(1-B00-476-4849) Dept FMAA

Want to save time and money? [ ) e =1
Do work in your own shop! 1 Name
No more waiting for high-priced i ires

machinists or repair profes-
sionals, Down-time is expensive

—dJon't wait for expensive parts--do it yourself! |
Models stari as low as §1,095.00 "

You don’t bave to

be a machinist!

I};}:fqun!i work r lax;z:.r_ ﬁ ;
The Smithy is simple an

functional, and with it ot

Zip
© s
Smithy
3023 East 2nd Strest
The Dalles, Oregon 97058

—— .
Basic Tool Pak - FREE with Smithy fuerchase!

your own personal machine shop.
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GOING ONLUINE (Continued from page 75)

your wishes into Unix—invisibly to
vou. You'll get road maps, too, to find
your way to that medical library at
the University of Bongo-Bongo.

Currently, some of the commereial
online services offer varying degrees
of aceess to the Internet. Your options
might be limited to electronic mail
and joining discussion groups, but the
advantage here is that the Internet
front-end provided by your regular
service should be as familiar and easy
to use as any other interface.

Here's a quick summary of how to
conneet to an online serviee, how
much it costs and some highlights of
each service. The toll-free numbers
will get you a service representative
who'll help you from there,
® America Online (800) 827-6364.
Monthly membership fee is $9.95,
which ineludes 5 hours of use, $3.50/
hour afterward. The flat fee covers
all AOL services—there are no extra
charges or premium-priced features.
The hourly rate applies round-the-
clock (no prime-time surcharge). Be-
sides access to the Internet, features
include The New York Times, CNN,
Chicago Tribune, Time and dozens
of other publications. One old but
defunct favorite, Seturday Review,
has been resurrected as an online

azine,

® CompuServe (800) 848-8890. Of-
fers a variety of priecing options.
Standard plan is $8.95/month for un-
limited use of basic services. So-called
Extended Services cost $6 to 38 (at
300 or 1200/2400 baud). Premium Ser-
viees add a surcharge to this, which is
detailed before you buy. There's no
prime-time surcharge if you connect
through the CompuServe network’s
phone lines. The features are volumi-
nous but one that's unique was a re-
cent experimental download of the
Aerosmith song Head First—not
even available on the group’s Get A
Grip CD. At no charge, subscribers
were able to record the entire 3-
minute 14-second song on their hard
disks. (Make that a 4.3-megabyte
audio file!) Thousands did so, though
it took an hour even at 14.4 baud,
While the master recording was digi-
tal, sound quality of the download was
similar to FM stereo.

# Delphi (800) 695-4005. $10 monthly
for 4 hours, then $4/hour; or $20/
month for 20 hours, then $1.80/hour.
Internet access is $3/month. There's
a $9%Mhour surcharge for out-of-net-
work connections during business-
weekday hours. Delphi offers features
similar to the other services, but its
trump card is complete access to the
Internet, through an easy-to-use
interface.

e eWorld (408) 996-1010. $8.95/
month for 2 hours of evening/weekend
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use, $4.95/hour afterward. Its highly
gra hic interface is designed for Ap-
g arintosh computers and Newton
DAs. It offers nearly 100 features,
including news from Reuters. Like a
Mae, eWorld is very much a point-
and-click planet with a variety of
forums, information providers and
Internet access. One nice feature is
the use of shorteute—basically one-
word addresses—that make getting
around easier. eWorld promises to be
a hangout for Mac users.
@ GEnie (800) 638-8369. For $3.95 a
month, you get 4 hours of standard
serviee. It's $3/hour afterward, and
with a $9.50/hour surcharge weekdays
from 8 am to 6 pm. Premium features
have extra surcharges. After Compu-
Serve (1979), the General Electric
Information Network is the longest-
running aet online. It's a quiet but
cool service, with a mature orientation
in its special-interest groups, For ex-
ample, hobbyist forums inclu ude home-
brewmg, autos, do-it-yourself projects
and plans, and ham radio—including
practice tests for licensing. Other
user groups include law enforcement,
military, medical, edueation, even
writing. For now, Internet access is
E-mail only.
® Prodigy (800) PRODIGY. This
gets you the $29.95 membership kit (a
one-time fee), Monthly price packages
vary. The basic is $14.95/month for
untimed use of hundreds of features.
Home premium services have sur-
charges, Prodigy’s family orientation
is strong on the entertainment and
education angle—ESPN sports fea-
tures, PBS kids' stuff. Pictures and
sound are top-notch. Internet access
is E-mail for now.

As you can see, there’s a lot to ex-
plore via online services, Our advice is
try 'em all. Every service offers some
kind of free trial membership. Many
new PCs come with one or more of the
services preloaded in the computer.
As for eating up your free time while
you're getting your bearings, don't
sweat. Most of the services give you
practice sessions at no charge, All it
will eost you is a local phone eall.

Just keep in mind that while you're
online, your phone line will be occu-
pied. That means you can't get incom-
ing calls, or phone out for pizza. Tele-
phone services such as call waiting
won't help. You have to turn these off
when you're online, as they’ll disrupt
modem operations. Also, if you've got
one of the new computers with a built-
in phone answering machine, don't
expect it to take megszages while
you're in c}*herspace. Hemember,
your phone is off the hook while

‘re hooked online. Unless you real-
want to disappear, you might con-
gider a second phone line. P
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oy ey — g R s T Ve Y ™ &
FROST-BLANKET™ WINDSHIELD COVER
NO II'HH'E SCRAPING — CLEARS SNOW & ICE EASILY!
GOES ON QUICKLY. Just lay FROST-BLANKET on your windshield.
That's all you do. Nothing 1o attach. No tools.

SELF-ADHERING, FROST-BLANKET, a flexible, special rubber
formula, automatically conforms 10 windsheeld, stays until
you remove it. No adhesives, no tapes

SNOW & ICE SUIDE OFF. To remove snow and ioe just [ift
FROST-BLANEKET off — and snow and ice with it

LONG LASTING, EASY TO STORE. Aftar each usa, just shake
sncw and oa off, roll up, and store in your trunk

call 1-800-FROSTED ﬁ m?ﬂ-m,}m send $19.95 plus $4.95" 5&H 1o,

M AME CONSUMER PRODUCTS CORP. = PO, Box 67, Towaco, NJ 07082
*US Pa #5211,438. Canada, Pais. Pend, tCanads SkH, sdd $8.45 (U5 .‘ E M resicients add B%: sales ta

“The BACKTECH® back macine lias gitint mit Hhe
Dt bvack paain redief o fund in years. IF wonll be part
of mny elaily schediede for the rest of my life.”

Areyou
frustrated
by chronic
backpain?

e e R T It's maot surprising that chirondic back pain sufferems

like Amold Palmer recommend the BACKTECH back
machine as an effective, in-home therapy that can be
vsd whenever and as often a8 needed

After more than five years of clinical testing by
doctors, chiropractors, and physical therapists, the
BACKTECH back machine has been shown o be
sabe and effective for relieving many types of back
and neck pain

How it relieves your pain:

The BACKTECH back maching combines
several well- establishied principles
of back pain relief into a single
effective therapy which can
quickly help you return to a
mioe normal, pain-free life.
Massage — 21 soft rollers
’_"\(‘TI!I:I. ASSaLe Vour mvsclies to
increase cinoulation and mecduce lenshon
F;J'rrh'ﬁfng — Museles and
ligaments are passively stretched,
increasing fexibility and reducing pain
Tractipn — Increases mobility and
removies prssune from discs, neducing back
and neck pain
Call now for a FREE video and report.
I wem suiffer fromm chronic back or neck
parn, call for mformation including a free video
and a report on the esults of several clinkeal

studies with the BACKTECH back machine

Diaes your pain persist no mittler

] 2y
Tehid ] Yis W No

We also offer you a 6d-day money-hack
trial period.

"~ Call for FREE
Information and Video

Call 1-800-433-5599

B A C K
TECHNDLOGIES
INCORPORATED
T35 Wt (s o, Frverest, WA 9S00

Diept. 1208
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AND SCCERA IS

FREE!

260 PAGE CATALOG OF COMPUTER
SUPPLIES AND ACCESSORIES
With aver 5000 Producis
U-'n wln i‘mﬂy el oa 1o oeir :rnli]lrlg Hst
for one year—in which time you will receive
four eatalogs from the most unique company
im the compuler industry, Simply utilize our
Reader Service Mumber or call, write or fax

THE CRUTCHFIELD CATALOG—
yorur sound authority for the perfiect stereo
system fos car and home, Over 100 full-

LEMATR PRI
£ INTE
AH[TERES

L
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us for your FREE catalog.

Lyben Compuser Sysiems
5545 Bridgowood
Sterling His, MI 48310

Phone (§10)268-8100 Fax (R10)268-8899

color pages with detailed descriptions,
exclusive comparison charts and
installation guides, Discount prices on
major brands like Sony, Kenwood,
Pioner, Carver, Bose, Advent, Infinity
and many others. Video, lelephones and
security products, too. $1.00

NEWEST WAY TO WATCH THE
WEATHER! Perception 11 displays -
doar termperature and bammetric pressure.
Wizard 11-5 reads indoor/outdoor
temperatene, wind speed and wind chill,
Wizard [ sdds wind direction and large
read-out display. Monitor 1 combines all
fentures on other models and adds oulside
humidity and dew point. Dptional Rainfall
and PC interface, Davis Instrumenis,
FMAAC, | -B00-6T8-1669. FREE

. o
Things You

Never Knew
Existed...

++80d others you can’t passibly live
without! |00's of surprises you've never
dreamed of. Esquire, New Yorker said
“world of fantastic wonders...most
wnusual catalog in the world”™ 80 pgs.,
over 2000 funmakers, magic, sports,
hobbies, extroordinary books, videos,
much more, Johnsan Smith Co. $2.00

FREE STUFF FROM UNCLE 5AM

Get your copy of this valuable book.
Every year our governmeni hands out
billions of dollars worth of free siuff,
loang, subsidies, scholarships, grants, etc.
This 6d-page book tells you exactly
where o write or call 16 get vour share, It
also tells you where 10 buy government
surplus items {(such as cars, boats,
camers, eic.) for “peanuts.” §3.00

ATITUH] .
—_—

TOYOTA TRUCKS, 4 RUNNERS,
LANDCRUISERS AND T-100'8
PERFORMANCE PRODUCTS 108-page
all-color catalog features newest bumpers,
nerf bars, sport bars, bolt-on performance
kils arad mufTlers, energy ignition packs,
power chips, running boards, hitches, wind
defleciors, bedliners, camping and bike
racks, halogen hights, sport cluiches,
shocks and much mare. Serving

enthusiasts simce 1964, $3.00

o

Save up io 50 perceni on a wide vanety
of name-brand power and hamd tools, air
eompressors and air tools, 3 e 23 HP
g2 engines, log splitters, chain saws,
pressure washers, trailers and trailer
paris, pickup accessories, winches,
generators, welders and more! Colorful
148-page discouni catalog [rom
NORTHERN HYDRAULICS—
“Where the pros and handymen shop,”
FREE

\xms_fh

o

F U

GARRETT WADE'S 1933 Main
Catnlog is over 200 pages long and is
filled with the best sclection of quality
woodworking tools, jigs and fixtures,
finishing supplies and books available
anywhere in North America. [t's the one
resource vour shop should never be
withoud, and Best OF AL [t's FREE. Call
(800)221-2942 or eheck the enclosed
Reader’s Service Card. Use Dept. %68,

1,000 of MIDM Songs on Disks

I ous new EDIROL Buyer's Cudde yois"ll
find MIDI] songs on disketies, music
software for PC and Mae, sound cands,
MIDI keyboards, compact style audio
speakers, and much, much mare for the
desktop music enthusiast. Mow you can
use your computer with muasic for
entertainment, education and business
presenintions. 1-B0{-380-2850, FREE

(o

gt | _.l_'._t BAFT

WOODCRAFT—0ur catalog features
over 4 000 of the finest guality
wondworking tools, books and hardware,
all af rock bottom prices. IT that's not
enough, Wooderaft also offers toll-free
technical nssistance, ool sharpening. and
something thal no one else can do—same-
day shipping and 2-day delivery! Order
a copy today! FREE

WE PRINT OUR CATALOG FOR
THE AMISH but they won't mind if we
send you one, Owver 1,000 non-electric
worksavers, many dating back 1w B0,
used in Amish kitchens, gardens and
homesicads. Cast cockware, toys, kegs,
butter chums, oil lamps, waterpumps,
wood cookstoves, gas-powered refriger-
ators, more! Caly $2, Ovder today!

SURPLUS CENTER'S [64-page
catnlog gives you wide selections of
savings on hydmulic componenits such as
cylinders, pumps and valves, Plus electne
motors of all sizes including gear
reduction madels. Winches, water pumips,
SUrVEYing instruments, air comgressors
and alarm systerns for home or businesses
are also highlighted. FREE

The Latest High Tech
Professional Electronie Devices

Owr lotest catnlog is PACKED with a
HUGE selection of surveillance, counter-
surveillance/privacy devices, including:
covert video equipment, transmitter kits,
telephone recording sysiems, touch tone
decoders, scanners, telephone tap
detictors, buj detectons, voice disguisers,
telephone seramblers, tlape recorder
dedectors, locksmithing lools and maore.
EAVESDROPPING DETECTION
EQUIPMENT, 2480 Mingara Falls Blvd,,
Bulfalo, NY 14150, Catalog $5.00

DICK CEPEK CATALOG DEAL
Drick Cepek is one of the world's leading
suppliers of off-road tires, wheels, lighis,
suspensions, prill puards, winches, body
lifis, runming boards, truck bars, hitches,
and marny other acoessories for 2 and 4WD
trucks or ATV s. Regarded as the “01T-
Roader's Bible™ this full color 408-page
mlng comes with a colorfuol corduroy
cap and two decals. $9.00 UK. (Foreign
| sis00)

BRIGADE QUARTERMASTER
Cutdoor Action Gear™ is the source book
for all your outdoor gear. Tested & proven
products from all over the world for
hunting, adventuring, survival, law
enforcement. mililary. or just roughing it
1-Hl-138-4327: Fax: 1-RO0-RO2.2094
Brigade Cuartermaster, 1025-16R Cobb
Int"l Blwid., Kennesaw, GA 30144, §1.00
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M CATALOG MART

For your home shopping convenience, send for these informative catalogs today!

BODY PARTS & ACCESSORIES for
Pick Ups & Vans st Wholesale Prices,
Fenders, Doors, Hoods, Bed Sides, Floar
Supports, Cab Mounts, Bumpers, Grilles,
Tail Gates, Rocker Panels, Carpets, Floar
Repair Panels, Molded Rubber Mats &
Much More, PARKER METAL FROD-
UCTS, RR #2, Box 368, Tarentum, PA
150E4. 412-224-1471. FREE

for automobiles

Mandhester
IINDETEE This freg guide from
AURTOWMDEILNE
TOKICD (USA) INC.
EC“'""! Sales lists 3 wide range of
applications lor
domestie, Import,
e SHREM Core,
EVERYTHING GENUINE HONDA I
o MANCHESTES, HONDA TOKICO premium

AUTOMOTIVE PARTS. We offer o
complete line of genuine Honda parts
fromm 1970 1o 1994 at competitive prices.
If Homdia ofTers il, we can get it for your
fast. Most orders shipped the same day,
1-B00-489-89631. FREE

performance shock
ahsoehers as well as
exiemally adjustable
shock absorbers
improve handling,
stability and sataty.

7l FREE SHOCK ABSORBER GUIDES[S)

for trucks

L

TOWICO {LISA) INC. has
premium perfarmance
shock absorbers for a
wide range of light
trucis and vans. Sport
Ualitsgs, 4WD, and
2WD frucks all benefit
from the improved
siening resporse, bet-
ter handling, and
reduced wind wander
TOKIGO can provide
Al ol this is accom-
plished withouwt
destroyier ride quaiity.

m

GUID
TRUCKS

Bargain
Books

Save up to 50% on publishers’
overstocks, remainders, imporis—
America's biggest selection of bargain
baoks. choose from thousands of titles
in over 40 subject areas: Do-lt-
Yourself, Science, Sports, Photog-
raphy, Biography, History, many
more. Prices start at $1.95, with
moneyback guarantee. From Edward
R. Hamilton, Bookseller. FREE

o

Band Organs, Nickelodeons, Piano o
Player conversion kits, Air Calliopes
—parts, kits, or ready-to-play.
Wonderful sounds made in America,
Low prices. For & color catalog that
mcludes Music Rolls and o 10 doflar
coupon, send $£10, {Technical and
demo video available.) RAGTIME,
4218 Jessup Rd.. Dept. CM, Ceres,
CA 25307, (209)667-5515.

ZIF FOWER PARTS, INC.
Full & Winter Sale Catalog

REFPLACEMENT PARTS for most
outdoor power equipment including chain
saws, lawn mowers, trimmers, ATYS,
snowhblowers, and snowmobiles. FREE
CATALOG for do-it-yourselfers and o
wholesale catalog for full- or part-time

small-engine mechanics. |-A00-824-8521.

FREE 5cience Resource Catalog
Diiscover science fair project ideas in our
new 128 page catalog featuring over 4000
hard-lo-find science discovery items,

educational kits, solar & lab equipment,
optics, lasers, microscopes, e
binoculars, magnifiers, toys, photo &
weather instruments for hobbyists &
students from Americas largest mail
order market place ol unusual values,
Call 1-800-345-1178. Edmund Scientific
Ca., Deptl. 14A1-C930 Edscorp Bldg.,
Barringion, NI 0BOOT. FREE

@

B .

GREAT IDEA! ROLL-TOP COVER™
“Thiz has do be the most aiiractive and
practical way yef lo cover a pick-up
bed * A key locked roll-up hard cover
thai's weather-tight, PACE EDWARDS
COMPANY, 100 Commercial St.,
Ceniralia, WA 98531. FREE brochure.

1-800-338-3697,

The Everything Aulomotive Catalog since
1915, Subscribe today for & full year of
LC. Whitney. Save on thousands of parts
and accessories for American camn,_ pickup
trucks, BV's, vans, and motorcycles. Each
issue brings you all of the ltest i fooks,
sudio, electronics, pars, accessodies, car
covers, hard 1o find tops, and steel body
panels. Order your FREE catalog today!

Popular Mechanics * Catalog Mart 10/94

This Coupon Expires

F--------------------------
I

P.O. Box 1718, Sandusky, Ohio 44870

December 31, 1994

I
| Please see that | receive the items checked below:
| .0Free 9.0Free 17.00Free  Totalfor priced fom §
| 2.051.00 10.0$200 18. 0O Free Sl GRS, 19100
: 3. O Free 11. O Free 19. O Free Yotai s
4.0 %200 12.0OFree 20, OO0 $10.00 g
| 5.0 %3.00 13.0%5.00 21.0Free y
| 6.0$3.00 14.0$9.00 22. 0 Free
| 7.0Free 15.0081.00 23. 0 Free
| 8.0 Free 16. OFree 24. O Free
|
i Name (Plaase Prini)
| Address
|
| Town State Zip Code
} (Pisase saend check or money order made out to POPULAR MECHANICS. No stamps, please)
I Note: Popular Mechanics processes your request for the above information and forwards
I these inquiries to the organization making the offer. Each company mails the matarial

directly. Your order will be on its way to you within 80 days.
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[urn Your Walk Into A High

Eneroy

[otal-Bodvy Workout

Burn up to 79% more calories than ordinary
treadmills with the Total Body Treadmiill.

NORDICTRACK UNVEILS THE NORDICSPORT
TOTAL BODY TREADMILL.
The new NordicSpont Total Body Treadmill™
exerciser offers advanced fimess technology
for a superior aerobic workout. Research
shows the MordicSpon Total Body Treadmill
burns up 1o 79% more calories than motor-
ized treadmills that work only your lower
body. You can burn more than L0 calories
per hour. Strengihen your heart and lungs.
And condition your entire body for
peak performance.

WITH NORDICSPORT, YOU DON'T NEED

ELECTRICITY TO POWER WALK.

Muost treadmills are powered by an electric
motor. 5o the machine does most of the work,
mat your body. With the NordicSpont Total
Body Treadmill, you supply all the power for
an energizing aerobic workout thats more
effective. By walking and pumping your arms
against separate resistance levels, you work
your total bady at a higher intensiry level

for maxtmum results. And this sell-powered
design gives you total control, so you can

st your own pace and easily vary your
workout intensity.

@884 MardicTrack, Ing., A CML Compary « Al rghts rasaned

DRDINARY TREADMILLS IENORE B5%
OF YOUR BODY'S MUSCLEE!

It a fact: 65% of your muscles
are located in your upper
bady. Yer ordinary
treadmills work
only your lower
body, limiting the
effectiveness of your
workout. The NerdicSpon
Total Body Treadmill exer-
cises all your major muscle
groups in bath your upper
and lower body.

-
-y

HIGH-TECH WORKDUT YOU DEMAND.
MNordicSport is the only fitness
equipment in the world with
state-of-the-art graphite-composite
construction. This Graphite Edge®
technology gives our machines
unmatched durability to handle
even your toughest workouis.

Achieve total-body performance
with the MordicSport
Total Body Treadmill.
Call 1-800-441-3404 now
for your FREE video
and brochure.

nordicsport

Adchvarmced Technolagy = MNombicTrack Cuality

T ————— ————————————— — —

r.“- PLEASE SEND ME A FREE NORDICSPORT BROCHURE AND VIDEQTAPE

WHITE: NORDICSPORT TOTAL BODY TREADMILL, DEPT. 97TJ4

|
104 PEAVEY ROAD, CHASKA, MM 55318-2355
e FREEVIDED | .,

1 CITY

STATE __2IP

1-800-441-3404

IPHONE( )

S S Ep—

ENGINEERING THE "95s
{(Continued from page 59)

and locations of the grid lines to pro-
vide most of the heat in the center, the
least at the perimeter of the grid.

® Teflon-encased ball joints replace
rubber bushings at the front pivots for
the lower control arms of the top-of-
the-line Cavalier and Sunfire models.
The ball joint can flex in response to
roughness in the road and isolate it
from the chassis a lot better than a
gimple bushing, and still provide han-
dling control. At the rear is a rubber
bushing, but it's a eonical vertical de-
gign that is designed to abegorb road
impacts well for a good ride. This
conical rubber bushing was introduced
last year on GM N-cars (Pontiac
Grand Am, Olds Achieva, Buick Sky-
lark), but the Teflon-lined spherical
bushing complements it perfectly.

® A “poor man's" theft-resistant igni-
tion key design is being introduced
on the deluxe models of the new Cava-
lier and Sunfire, GM's entry-level
cars. The PASSkey with the resistor
pellet works well, but you ean’'t dupli-
cate it at the local hardware store.
The new setup uses a conventional
key, but it goes into a special lock
eylinder that contains a resistor. An
on-board computer must read the
correct resistance of whatever's in the
lock. If the resistance is incorrect, the

124

engine will not start. If the lock is
jimmied, the engine starts but shuts
down immediately and won't restart
for 10 minutes. The new setup is
called “PASSlock.” Because there's a
conventional key, the Cavalier/Sun-
fire joins the rest of the automotive
world, with a single key for doors,
deck and ignition. Look for GM to
phase in this design throughout the
corporation.

® Corvette has adopted a multipivot
wiper blade with higher pressure and
a different pivot angle to improve
high-speed performance.

® Have you heard about the pingpong
ball in the "95 Chevy Lumina gas tank
filler tube? Well, it's not really a ping-
pong ball. When the tank is filling, the
floating ball can seal off the fill neck,
80 there's no fuel spitback. It may not
be high tech, but you don't need elec-
tronies for everything.

FORD
It's easy to get excited about gee-whiz
technology, but the '95 Ford lineup
has a lot of =olid engineering and you
don't have to be a hardeore techno-
phile to appreciate it.

Explorer

Just look at the new Explorer with its
rack-and-pinion steering and double-
wishbone/torsion bar front suspension

—even with 4wd. This is a first, be-
cause Ford had to be careful not to
compromise the off-road ruggedness
of ite top-selling model when it
dropped its venerable Twin I-beams
and recirculating-ball steering.

The new suspension and steering
have obvious carlike ride/handling ad-
vantages in a vehicle already known
for these qualities. But you can't just
stuff a passenger-car rack in there—it
wouldn't last. The Explorer unit is
31mm (1% in.) in diameter, which is
25% bigger than the one in a Taurus.

Centerpiece of the design is a U-
shaped front crossmember with rec-
tangular slots that allow the rack to
pass through to the wheels. A double-
Cardan universal joint between the
pinion and steering shaft permits
the sharp angle necessary to clear
the front axle with 4wd, and still oper-
ate smoothly. Clearance between the
4wd axle cover and the rack housing
is a seant % in., so Ford also had to
put in strict dimensional econtrols for
manufacturing.

The logical attachments for torsion
bars are at the rear of the lower
wishbone. But the length of bar neces-
gary for the suspension would put
the rear mount well to the rear of
the transmission crossmember, so0 an
additional erossmember would be
necessary. To avoid extra weight and
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expense, Ford attaches the torsion
bars to the transmission cross-
member. To get the bar length, it put
slots in the rears of the wishbones, and
routes the torsion bars through them
to mounts in the front. Neat, indeed.

Contour/ que

Beeause the Contour and Mystique
originally were expected to be out last
spring, PM reviewed the cars and
their new 2.5-liter V6 last year. The
cars are just hitting the market now,
however, so we'll provide some addi-
tional detail.

The 2.0-liter 4-eylinder develops
only 125 horsepower at 5500 rpm and
130 ft.-Ib. of torque at 4000 rpm, but
with its 4-speed automatic, it should
be competitive, Want more? The V6
has 170 horses and a healthy 163 ft.-
Ib. of torque.

The optional traction-control sys-
tem is basically an adaptation of one
used in the Corvette. In addition to
pulsing the antiloek brakes to stop
wheelspin (at low speeds), a computer-
controlled motor can unwind the
throttle-cable pulley to back off the
throttle at speeds above 30 mph.

Allergy sufferers will appreciate
another bit of trickle-down technol-
ogy. The Contour/Mystique is the
first installation of a high-efficiency
interior air filter in a low-priced car,
which can keep the compartment free
of pollen and other allergy triggers.
Previous applications were in foreign
luxury ears, such as BMWs, Mer-
cedes-Benzes and Saabs.

Taurus/Sable

Keeping an old pushrod engine com-
petitive—particularly in its last few
years on the top-selling model—is
just as eritical for Ford as it has been
for GM. The 3.0-liter V6 was given a
moderate (but thorough) rework to
quiet it down, smooth it out and im-
prove oil and eoolant sealing.

The crank is new and fully counter-
weighted (seven instead of four
weights), which not only smooths en-
gine operation but makes the shaft
more rigid. And with an aluminum
damper, it weighs about the same.
The bottom end of the engine block
was “massaged,” to move metal from
overly thick areas into the bulkhead
and sides, for greater rigidity (and
quietness) without adding weight.

The previously solid valve stems
are being drilled to hollow them out.
This reduetion in weight is primarily
intended to eut impact noises when the
valves close. Ford actually measures
an overall 4% improvement in speech
intelligibility (how well you can under-
stand what someone else s saying) in
the passenger compartment from this
seemingly minor change.
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Your Sleep?
Do you toss and turn
ar night? Can't seem
to find a comfortable
position? Does your
back ache when you
awake? These are signs i
that your mattress |
doesn't support you
properly.

Ty
e T8
VL T T T

On SPrngs or Water,
Air is betrer
because it
gently

CONTOLrS

The Only
Maittress wi I g | :
Push Busion ¥ 6105 Trenton Lane N, Minneapolis, MIN 55442

Firmimess Conrrol. t.uucﬁmsn&q:.im

ich

Relieve Back Pain!

Frustrated With .~ [

to your body’s shape
and keeps your spine
in its natural align-

y ment. And that

' lowers the tension

in the surrounding
muscles. So you can
sleep comfortably

in any position and

PR

Select Comfores parented 1

lf?irrrgnﬁ!nﬂp;wng:ar .._ - —

coils that cim creare pressure Wk Golecy Comfors, you each get Select Comfort
poinss and uneven support m,;-;.jf ;bgﬁmm'}-gu contolr 1 your Jmn':r.
S e Get The Facts

Mmi m;:_e’ mattresies support You owe it to yourself to learn more abour this
only the firm partr of your luri ight'

-fl"_ wﬁﬂ;;m{;?;mm revolurionary way o a berter night's sleep.
e e L For FREE Video and Brochure, Call
Sleep Better On Air 1-800-831-121
A Select Comfort Air Sleep
System doesn't rely

I-lee send me a FREE \"]dm-l
and Brochure.

l Name
I Address
feo
] Tip

Srare

Phane
Mail ro: Selecr Comfort Corporation

Smoother controls
The temperature knobs or slidebars
on heater-a/c panels are traditionally
attached either to cables (which are
prone to bind), whieh, in turn, connect
to the flap doors, or to butter-smooth
electric-motor setups. Unfortunately,
there is not always enough room for
an electric motor, so Ford developed a
pull-pull eable that resembles a
clothesline with its pulley at each end.
Introduced first on the new Mustang
late last year (after PM's new-car
isaue), it's now coming on the "95 F-
Series trucks.

When you turn the dashboard vem-

perature knob, you operate a bevel
gear that turns a gear on a cable

ulley. The wraparound eable per-
orms the same action at a pulley on
the heater/air-conditioning case at the
other end, pulling in either direction
to open or close the temperature-con-
trolling blend-air door, It's absolutely
smooth and effortless, and there are
no faney electronies, wiring, connec-
tors or motor to fail. The cable hous-
ing is a rugged design that should be
forever kink-free, and there's no ad-
justment to go out. Earthshaking?
Mo, but it's definitely one of Ford's
better ideas. ™
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BUYER'S

PM GUIDE

DIGITAL
YOICE CHIP TEEHNOLOGYI

This 20 second digial voice recorder give's you cormplste

oppoiniments,

fo 500 owoy Oparoia’s on lour 1L bution cells up o g ma

depending on usa Your messoges remaln evan whan cells ae
deod or removedt You con even recond phore comearsalion’st

Smaller than a BRAVO pager |

B00 8 PACIAC COAST
HWY. #8-311 REDONDD BEACH, CA. 80277
SO DAY WARRANTY /suow 3 10 2 v

Make and Sell Your

Own Ornamental %
Concrete lems!  “edwaswr
Book about Aluminum Molds

including over 425 designs,

prices and production trade

secrets from the world's
largast mold manufaciurer.

FOR ADVERTISING RATES PLEASE CALL OR WRITE:

BARBARA JONES, MAIL ORDER MANAGER

224 \W. 57TH STREET, NEW YORK, NY 10019

PHONE: 1-800-669-1251 OR 212-649-3136; FAX: 212-5856-5562

AMAZING

Our Ramps Won't Let You Down.

STHONG — 12.000 poand GVW capacity sxcesss strangth and
safdly talings ol 0 ot ram, regardiess of pice.
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ELECTRONIC Plﬂﬂ'ﬂ(TS & DEVICES
Infinity Transmitter++
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Turbine Paint Sprayer
HVLP-High Volume, Low Prassure
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e L T TS
PTG ], Maibmwrss, Pl XFBOT SO O

2YEAR '
WARRANTY

Coulll 40T T3 008 ov wand FYRLIS 4 B1.D0

FAXN (F03) TH1-B005
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PARTS & ;I:EES%DHIE
FOR CORVETTES!

Gl Mid Amarica Designa’ 220 page color catalog fll of parts &
mccesacnias for | 656- 1084 Corveties! Send 85 lor a yaar's

subscrigtion & $100 worih al coupons!

Call Toli-Free 24 Hrs: B00-500-8388 (VETT)
One Mid America Place, P.0. Box 1168, Depl. PM104

oo 1 001 _ RPN

FAX: T17-347-2062 — e e
PHE 217-347-5591 +MID A“EE‘!E‘E:‘

Auderion ™

BEDRAOOM ORGANIZER

FITS UNDER UNDERBED
BOX SPRING

FACTORY
REPLACES 5 pimsct /7

BED ~

— DRAWER
e — /4%  unens
6 FT. LONG - : *"["
CRAWER :

uptolE
ORAWERS

PUT A DRESSER UNDER ANY BED - FROM §159
FREE CATALOG 1-B00-782-4B25

STEEL RUST REPAIR PARTS

Restore your car, van of truck to showroom condition
with T, Em Ower 100,000 somestic and foraign
parts, avadlable for immediate dalivery.

Send 85 lor llusirated, 150-page catalog with instruc-
tions to install TABCO parts. Refundabéa with order.
Shipped 16t Class. Dealer inguiries imvited.

TABCO {356
FAX (216) 248-B573
20500 Bolon industrial Powy. Dept. PM Cleveland, OH 48138

Satellite-TV Raal3=

55 Page
Caltalog/Buyer's Guide

100% Satisfaction
Guaraniaa

Lar Us Help You Ssiesct
Your New Ssiellite TV
Enfertainment System

Over 40,000 Satisfied Customaers
1 -Bﬂﬂ-aﬁd-ﬁd 55

i) HE-TI-A01 FiB-TH-A0TH

BKYVISION INC®
1020 FRONTIER DRAVE
FERQOUS FALLS WEN SESNT

B Stuchenis « F.0. Bax &2+ Clawson, Wl 48017

POPULAR MECHANICS « CCTOBER 1994

CABLE TV.
CONVERTERS

WHY PAY A HIGH
MONTHLY RENTAL FEE?

i

i

i

|

]

)

i

1

1

i

)

1

]

1

i

)

]

]

)

)

i

i
All Jerrold, Dak, Hamlin, Zenith, |:
Scientific Atlanta, Pioneer and all |!
specialized cable equipment avail- |!
able for shipment within 24 hours. |
For fast service MC/VISA or C.O.D. |i
telephone orders accepted. 30 Day |i
Guarantes (Quantity Discounts) B E
1]

i

1]

i

|

i

1]

]

i

i

i

AM. to 5§ PM. C.5T Monday
through Friday.

Send sell-addressed stamped en-
velope (60c postage) for FREE|:
CATALOG

lTII F.0 Bax N -I.
ELECTRGHIC& INC. Camperters

INFORMATION/ORDERS (800) 472-1110
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Revolutionary"2-in-1"

TRIMMER/
MOWER

Tiakes the place of both your hand-held et
The DR® TRIMMER/MOWER |
rolls "light as s feather” on two
BIG ! TRIMS far
easier, better, more preci
than hand-held trimmers.
MOWS mg from whole
lawns (even wetl) 1o lough,
waist-high ith eage!

no steel blade 1o bend or dull.

Perfect for ALL mowing and y
irimming around smaller ¥/

| To: COUNTRY HOME PRODUCTS®, Depe. 37410
Ferry Road, Box B9, Charlone, VT 05445

| cuding prices of Mamual, Elecwric Starting and All- |
| Electne by, "Off-Season” Savings now in effecy, |
| and 30-Day Risk-Free Trial. There is no obligation. |
| -
|N-lﬂ'l! 8|
| Address -3
I City, Seate ar E

o

|

-

METAL
BOOKS

Discover hundreds of unusual, high-guality techni-
cal books that you'Tll NEVER see In any book atare!
Bath newly written & reprints of rare ald books! Your
satisfaction guarantesd! Here are just & frw—

BUILD A METAL LATHE!

BUILD A METAL LATHE

Build & precision 7 metal cutting

Luthe without the need of pre-

cislon tedlal Cuts to

1710007 It's bruel

Prototype cost
about §50!
Definitely nota
toy!l Detailed
paperback!
Best seller]
Order a copy!
Book 177
&8.95

Fantastically llustrated handbook from 1825 deliv-
ers hints and tips to help you be a betier machinist
and have more fun with your Lathe! Worth having]
Inexpensivel Fun to read)

Book 20838 §7.85

CHARCOAL FOUNDRY

Build a furnace fram a fve gallon pall that can meli
aluminum, ped metal and brass using grocery-store
charcoal. Cast machine parts. ingots, an ohjects. All
the secrets!

Haak 163 BE.85

POUND METAL

mpﬁr & IRON mmﬁl‘
m 106! te text on forging
lmnlsmthhammumﬂ arvil Mokebolts, o
toals, even steasm engine repairs! =
Details on all tools and pro- g—"
Eﬂiul‘l:;. Great ilwstra-
tions. Order o copyt

Boak 4074 ]
8750

BTIHLING CYCLE PLANS
Build two cylinder engine.
Runs on aleohal 1200
rpm. Book 1302 &5.85

MODERN STEAM ENGINES
Reprint of ineredible 1887 industrial handbook by
Joshua Rose. Heavily illustrated. Must-have for steam

wer bull, 322 mperback
Elukﬂ:lfiu e cal s o

24,95

ENGLISH WHEEL

Fabricate large radius compound-bend sheet metal
parts for auto restoration and more! Complets plans
mnd design information. Book 1338 519.00

HOW TO RUN A LATHE
Reprint of 1842 classic text from South Bend Lathe.
Compiete heavily llustrated how-to, Mosthave for

';vﬂn -: ?HJ ' |||,\";L 1

any lathe awner.
Boak 21150 &7.95

WRITE FOR
CATALOG!

Wmemhﬁ;uwmwnfum“y'n
big working Books cata-
log. Hundreds of books! See
whit you'e bebe mdsaing! Sernd
£1.00 [US & Canadal or $4.00
foredgn adrmmil. Wrile today! ===t -
r LR -
LINDSAY PUBLICATIONS ¥

| PO Box 538-FMG, Bradley IL 60915 |
I[] Send the books M've marked. A checlk, money

order, or my Mastercard MVisa card numbers
are enclosed in payment. And send a catabog

I L no charge.
T et sl
I Mame I

Ll_‘:ur— 7. S—
- ——— -
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BRUSH MOWER

[tough brush and saplings up o 1° thick.

hand-held brushcutiers and
sicklebar mowers. Perfect for
low-maintenance wil dfiower
meadows, European-style
woodlols, walking paths, or
any area you only
winl Lo mow once a

L.

-— | =+ '.-'

The amaring walk-behind brush cutter!

The DR’ FIELD and

CLEARS & MAINTAINS meadows, pastures,
woodlots, wooded and rough non-lawn areas
with case, CUTS tall grass, weeds, brambles,

CHOPS/MULCHES most everything it cuts.
Leaves NO TANGLE of brush to pick up like

/‘-

A HP

Fhll: mail this coupoen TODAY rm' lewe FHEEI
IDETAILS ar the DR® FIELD and BRUSH MOWER
lincluding ilications, and "Ofl-Season” |
Iﬁumg: now in eﬂ'ﬁ:;. There is no obligation.

'M-

I
[
|Gty St =

| Too COUNTRY HOME PRODUCTS®, Dept. ¥7410F

L Boa B9, Ferry Riad. L'Iu.!l::lr VT 05445

i T, b -

Pl ——

Steel Framed Homes
for Lasting Value

IE' =1 ‘:“"'t.""t_

al =X
“—E

—
i

9" (R-30) Insulation for BIG Energy Sovings

# Unmatched Protection from High Wind, Fire,
Tesmiles, Heavy Snows and Earthquokes

# hmericor-Mode Steel (over 66% Recyded)

# 100 Standord Models or Custom Dasigns

 Stroight Walls, Framing thot won't Worp, Rot
or Creep, Floors thot won't Creok or Groon

DISTRIBUTORS WANTED

@ Bolt-Togather Construction EXETTIETIIIE
# Refundable Ivestmen!  [pasi i 05 |
# Honds-on Troining |Desien, X 0c119 |
# Best Distributor Suppart  [Adonwo, G4 Nov.2 |
& No Experience Necessory |Desten, TE - Mov. 16
@ No Fronchisa Fees | #50. Callfor resarvntionn.

Call Todoy to Order o FREE |(/r'
Fi-Steel
Structres, inc.

Info Packet or o $9.95 VIDED:
1-800-TRI-STEEL

1-800-A74-TRI]
IBIT) A¥1000 P (3100 A0T-149T

5400 § ‘Steswnors frey., Demn, 1 EDHS

5
INSTANT WORKSHOP

DOrEN TO
THE PLBLIC

PEGET BOATS!

ETARTING AT ¥

$1‘5:!5!

A\.uul\_ln x.u.d l!.m.llnﬂ. ﬂ:llel- W ﬁ E.n.lu B

|_r

DEALERS AND EXPORTERS WELCOME

v oled :-:n-m.-l

128

INSTANT GARAGES

iz %20 8™

30 Day
Money Back

ﬂLL WEPATHEH SHELTEHS Guarantee!

it Ar
0 YEA

CALL NOW Toll Free

femwy|  (Car

1 80D 932-9344
(203} T81-8000
FAXS (203) T81-8005

202

TRl Homesuntr HELICOPTER

Tiniest luper-easy, Ww-Cnsr rartrsTion

» CEmll S0 DRI « T i 0Nyt

n Pt Iy et K st s LiCanas Ris

Complsts G- Coneiruction Plans
Only lll Lo

(A 1F pur aryigw mdd Pé
Fioum misur scuaeed 4 soooeTm il
D
Calnsag waly 118

Vorrecs,
H::- Boa 811 & lu.lllmn“I:h 21047 z |

SCRATCHED O CRACKED
WINDSHIELDS & PLATE GLASS

rREaIrE Mol glaes breaks in
seconds wilthout remawal Bt
A500% prodil. Easy 10 lesm
Lo lrvesimend

caLL wow - Toul FRee BO0- 555 6224

NVS/ODPTIKLEER DEFT i
PO, BRC BO8Y, LY, MA 31804-2938 |l-“‘.'| -0 '

CONVERTERS
DESCRAMBLERS
TEST MODULES

RADAR DETECTORS
SCANNERS
CALL FACTORY DIRECT FOR
FREE CATALOG
1-800-422-2640

TECH SERVICE AVAILABLE

PRDEE D ...“l,:u
Tek! il dasy 10 TaRE Wil
Batge-A-Ming g nexseniive!

Send & & FREE full coiee
catalg of sénd fof &

Starfer ki, only 5858 &
phet B 25 shipping {IL
rasdents add §7 .87 tax)
Badge-A-Minil, Dagl PM1004, Box 800, LaSaile. I.I.Eﬂ-ﬂ‘l

Phose 1-800-2123-4103

CABLE TV
DESCRAMBLERS
CONVERTERS
ACCESSORIES

[
SAVE 555 DON'T RENT 4

30 DAY MONEY BACK GUARANTEE
PANASONIC, OAK, JERROLD,

ZENITH, SCIENTIFIC ATLANTA
PLUS MOREINII LOWEST PRICESIN
AA Elscironics

CALL 1-(BOO) 258-9512

POPULAR MECHANICS » OCTOBER 1994



MULTI-VISION

ELECTRONICS

<capLe TV
CoMNmveRTRRS &
DescRAMBLERS

= Jerrcld = Zenith = Pioneer
= Seientific Atlanta = Remotesa
= VIDEOQ STABILIZERS

& Accossorics

288

Quantity DMscounts!
§25 For Each Referal!

Buy Whoere the Dealers Buy!

G UARANTEETDI!I

Flense have Make & Model #
of equipmant used ln your ares
—

FBT, DMV (DUT)
Files too..

SATELLITE T

AT WHOLESALE PRICES
*OVER 200 CHANNELS Sy

= FREE BUVERS GUIDECATALDG o
INTERMATIDNAL ENPERTSE ;

800-5814 '
ANTENNA KIN

G502 6" AVE. BRCOOKLYN, NY 11220 :

WATER BALLOON LAUNCHER

= Foul Sos ONE or THREE-PERSON
T Mywd-§ 200
120 yard - $10.00
150 yard - §11.00
200 yard = §12 080
mmw—-‘;u:::uh- =M L0
Ernvy b nt g ~ue® i) Wemwy Bace Hasrraen
Q. X BLASTER Ci0.. NG
13218 Juanica Or., Soeing sl FL 34e0s 1-B00-441-1047

-

| Electronic Engineering i

Fully accredited with over 150,000 e
l world-wide praduates, Founded in 1034,  *sww wr™

Send 1or Free Home-Study Course Catalog
l Cleveland Institute of Elsctronics Dept. AFROE l
Lﬂi’ﬂ East 17th 51, Cleveland, DH 44114-3879

L8 & & _§ &8 _§ _§ § _§ |

MEamADegreein 7 g
=]

| CABLE CHANNEI S
|| EQUIPMENT =anTEED s
! Thas n-:nmlﬂ- [ -I71. -] ; I
| for cabls TV squipment. |
1 "BUY WHERE THE DEALERS BUY." l
TY Cable Descrambisie l
i and Convereriers Calaiog,
Dipmn Eveary Deyl l
| MEGA ELEOTRONIOS I
¥ 1-B00-676-6342 T
E R lﬁ“‘l:ﬂllﬂ Biresl, Winisr Garden; FL 34TET i

—— — — — — — — —
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+ Saves Water Up Te 70%

* Adapts Any Tollet into
Uitra-Lew Flush

* One Size Fits All Tollets
« Easily Installs In Seconds

|

Toilet
Waler
Saver

1 FOR 77.85 Plus '3.00 5/H
2 FOR *13.95 Plus "3.50 5/H
3 FOR *19.95 Plus *4.00 S/H

Al o evepad Devvery. Cadlomig

L Aoy FI25% R s

Send Checl or money arder ta:
KTHC « P.0O. BOX. 124840

Sam Diego = CA = 821 12-4840

NEW!

Patented Design

0y money back guarares
Litgtimres Wasranty

SHOP - TASK
The Original Home Machineé Shop
Designed in USA by Shoptask

L] L] I wan 1 Chooss
Sl ey DS poE
1 Axin Power
Foed Availabis
12 Monih
Warranty
: - Hé_ o
3 L" Cai
W
‘e ﬁﬁr na |r|l:w.51;:|-f
L 4
1-800-343-5775 FREE BROCHUAE
~ DEMAND THE BEST
BHOPTASK F.0, BOK 501, MONTESAND, WA BA5E3
SINCE 1981

Yes! You can own your
own home.

No doun payment on Miles materials
or money lent _Ilrr’ir siehcontracted warl:

0 199 MR s Tavacsd, IR

and domg some

It’s easier than you think!

Just being vour own gencral contracio
of the simpler work

voursell may be enough participation to
!:rll:l'u':rlr the II{I'.1I'I AT ':".1‘-I:'II'I1T' Wi
necd for a mortgage on Your Yery own

home! Call Ifld:i_l.'!

1-800-343-2884

Ext.1
L3
FAILE S HONAES

CABLE TV DESCRAMBLERS

JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, PANASONIC

* ONE YEAR WARRANTY ON ALL PropucTS IN WRITING !
* Buy 2 save 10% oN SECOND UNIT.

* EASY TO INSTALL INSTRUCTIONS WITH EVERY ORDER.

9% FRIENDLY, COURTEOUS SERVICE.

GUARANTEE YOUR COMPLETE SATISFACTION WITH A

30-Day No-Risk TriaL PERIOD.

4
" ELECTRONICS

| 7914 W. Dodge Rd. #334
Omaha, NE 68114




MILLENNIUM?

10-lot price for
dealers only!

800-644-6682 Sz~

Converter w/options including:
* yolume control
= remote A/B switch
« parental lockout
® infro-red remote
* restores picture-in-picture
» favorite channel memory
o wotch 1 chon. record another

S2NOVAPLEX

8818 Bradiey Ave., Sun Valley, CA, 91352

WATER WELL
DRILL KIT

Thousands of happy
gardeners and homeowners
have discoversd the Hydra-

Drill secret. They drilled

KENSINGTON

SUPPLY CORP.

Automotive Tool and Supply Warehouse

Whalesale prices for all brand name tools

their own wells and their

gardens prove it! You
can, too. Call or write us
today and we'll send you
a big, free package of
information about

Ty

L

drilling your
own well
with the
Hydra-Drill.

Call Toll Free
1-800 333-7762

Asgk for Oparator '-"5-21:I:|

mmmuwﬂrm * videotape!
e Clip Cospon and Mail Today!
' [ § § & & *F N ¥ B |
7520 Anderson Road
Opelika, AL 36802
[ YES! Sandthe FREE INFORMATION PACKAGE. aned the
I Husirsbed guide HOW TO DIRILL YOUR OWN WATER WELL |

ond automotive supplies.
axtansions and spinnar
handie. Packed in & hard
ailve Fawls, damage or
burm paint. Cluied running
Wida wariety of applications
Debwars 37540s of torgua

Great giff ideas!  Shop right from home!
Blackhawk® 30 piece Socket Set
Excallent coverage
Tha most neaded mabns
plasbc. sasy camying casa
Ang. price s
s9693 29.99
Wan 110-volt Random Orbital Waxer/Polishar™
Smooth handling and
ghtweaghl. |oeal for cars.
frucks and boats:
G 562,99
Adjustabla warking 1omus
range 25 o 2800 10a
Compacy, lightweight
ind pereclly balanced

and fraclional sockals
rn 38" drive, plus ralchets,

Applies wax avandy and

ramoves cochdation. Wen't

284.50

chh:a : Pnnumall: 1/2" Drive Air Wrench

= Heavy Dty

Aeg. prica s
sisaos . 9109.95

Kensln. ton ‘.;up l- Corp.
PO, Box 'i1li El-ll:mmf d, NJ 07003

MLImibE

TV

“The Originals”
JerroLD® TVT $29.95

JErROLD® TNT £50.00

o

BLOWOUT

Novavision $195.00

Revolutionary new universal one-piece con-
verier and descrambler. Fully activates all
Jerrold, Scientific Atlanta, and Pioneer

systems excepl baseband.

SCIENTIFIC ATLANTA® MBS0 $50.00 .
MNEW MPROVEDIN
Pioxeer® P10-3@ $50.00
MicroCom Inc.

800-665-2002

130

= Parental control

Pleture i Pleture = (n-screen IIHFII}'

» Computer Interface = Sigren
» Dheal tumers

= Last channel recall
= Favorlte channel memory
« Ch 34 switch
Quantity Orders Only « All Other Modeis Availabie
« Call ber Pricing ol Smaller Guantiiss
Jder1nid, Sclentific Atlanis, Pionesr ans isgisism aderars
wndl gl referpncey we for ideniticaton purposes only.

Vidume Mute

Buy Factory Hlm.l. uﬂ 15 u.ﬂ
Buildityoursell! 355§ » 50 x124

800-388-4606

BEST PRICES for W“E'I'EK
Panaszonic, Pioneer, Jarrold, Ieth-md lore Brands...

CALL FOR FREE CATALOGUE

CABLE TV
DESCRAMBLERS
Converfers & Accessories

SAVE MONEY! DWN YOUR EQUIPMENT
¥ou now Nave @ choice o own
| your cable equipment to |
| secess all premium 3ro basal;
| channzls. We offer the H
prices on all major brand | |
names inc uu-ng Zenith, |
Jerrold, Scientific Atlanta, |

Tocom. and Pionear, FREE 30
ﬁ'u-ﬂpu-d-ihnrmaﬂ if you are tired of |
the rsing cost of Caole TV

CALL FOR YOUR FREE CATALDE TDDAY. I

Aadon Cable Company

800/3349-8475 |

B Save 55 - Repair It Yourself
Qu Ickl'p.-l & Easily!

:Jec.i—
",l ch Diagno

ar the Dol T reetier
':.'l"' ol "r;lvr 15

Call 300—392 [Il!?_ﬁ? I

d :-.-I.J.AL

-y

HYDRO

MAGNATRAC.,
No Belt...All-Hydraulc Drivel 1

STRUCKAT 0s 307 - Dopi Faipe 8
CEDARABURG, WISCOMEIN BI0NT -
L L )

POPULAR MECHANICS ® OCTOBER 1994



Look to the Future
Cable Converter
__ - & Descrambler!
—

1-800-228-7404

ALL N
BRANDS \‘t
NU-TEK '

ELECTRONICS

3250 Hatch Rl Sube 1C
Cedor Pork, TX 7HE13

e
i con

Send For g = Build It
Free ; r;*;: Yourself
Brochure & (W, Backhoe

1"’5 DIGGE

Pl 0 Dul BT LS I YOUr Swr Basugnit
Ball propéled « he macenrg « Car owabin
Uehar #0060 o budidd = Dhmiigr: e s coowd B ymmis

PO, lm“.ml" Dialerville, VA 29083 - 1-BE-11-PLANS

CABLE DIRECT

s MONEY BACK GUARRNTEE! » 30 DAY FREE TRIAL!

Now you can tuna-in to your

favorite cable TV programming
and SAVE 100's—EVEN $1000°s
on prémium

CABLE TV EQUIPMENT
Convertars = Descramblars = Fitars

MODERMN ELECTRONICS

1-800-906-6664

2125 §, 1561h CIRCLE = OMAHA, NE 68130

Introducing the Revolutionary

DR® POWER
WAGON _

Build a SHOP OF YOUR OWN

-

EASY DO-T-YOURSELF CONSTRUCTION
PACKAGES INCLUDE STEEL, FRAMES,
SHEETING AND HARDWARE

Value $7,751 Value §1 2,145
NOW 83,975 | |INOW $6,220
X X
Value $17,250 Value $25,143
NOW $8,846 I éWﬂZEMI

» HAULS UP TO B0 LBS, with nexﬂ-be‘fm-:aﬁ:‘.
= BIG POWER-DRIVEN WHEELS & 4 speed
transade let you move from & slow walk to a brisk
trot over rough or smooth terrain, * Power Reverse
gets you out of tight spots! « Dump bed makes for
easy unloading of gravel, soil, firewood and rocks.
=4 * Made to order for suburban/rural

\ property owners, pls businesses of
Mm tize, pays for itself over and
* - over in fime and Iabor saved!

L Chu
W tmm)%—gg

o o e e

Other Sizes Available
1 Please mail this coupen today for FREE DETAILS,
!leu:ng prices, models, and specifications of the!

™ MIRACLE T
" —EE% { Revolutionary DR* POWERWAGON.

1-800-843-8275 o
FAX 612-544-1835 lmu

ﬂ1-l P =

Made in America

Den't have unprofecied

2 DIVORCE!

Gl sxtensive halp.  Save 555
] Local lawyers & nefermms, newsalar
MEN'S DEFENSE ASSOCIATION

17854 Lyoss Foresw Lake, MN 55024
> 2 budka brnp afo <<

PLAZAC SALES INC.
Cable TV Converiers Flus Panasonic, Sclenific

Atanm, Jerrold, Pioneer and more. Profesional
Service, Prices. Omne Year Warranty - Ship

COn. An Dn:lrn:pl:.rl  theft of service will be

declined =
Wanwed.

E SALES INC
1-800-A-WIRE-4-U {1-800-294-7348)

Jereey males. Diealers

Don’'t Lose Your Head
over High Cdble TV Bills

Owning vour cable
equipment saves you
the high cost of monthly
rental charges and gives vou
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

NER MOt DS

e O 875 S. 72nd St. » Omaha, NE 68114 ﬂ

Nanonal Consumer
Cahle Assncisioon

131




FREE
INFORMATION
HOT LINE

CABLE TV

DESCRAMBLERS

Besi Prices in ihe U.S.A.! We Will Beal Any Price!

Fram
AATHRNAL CREDT BUKEAL
Call Tall Free Now!
1-RM-345-2121
NT S41

WHY RENT?
SAVE! SAVE!

CABLE TV
DESCRAMBLERS

" CABLE T.V. EQUIPMENT
Why Pay High Rental Fees?

Paglacements of all modals. 80 dey wrcon
dilonal Morey back gudaranbtes Low Prices
Biip wiirin M mouis, SEAE for T calalag
Visa, MC, COD, Ler cur aspariamcs work ior
yoiL

cientific Atlanta, Pioneer
sonic, T‘H'T FTEJ SA3
Jerrold Impulre & Starcom series
Sci. Atlantas incl. 8536/+, B580, Dvop-field
FAST SHIPMENTS FREE CATALDG
30 DAY MONEY BACH GUARANTEE

1-800-772-6244 s 5565
U.S. Cable TV, Inc. Dept.: KPM1094

4100 N. Poweerling R Bldg F-4 Pompang Beach FL 130T

1-800-243-3967
SKYLINE BYSTEMS |NC.

;e S BN

JERROLD » OAK = HAMLIN = ZENITH

PIONEER * SCIENTIFIC ATLANTA
READY-TO-SHIP!

1 YEAR WARRANTY!
ABSOLUTELY LOWEST

WHOLESALE /RETAIL PRICES! —
MASTER CARD * VISA « AMEX = C.0.0. Concrefe Dome Kil “HH}H“H'B‘““_‘I

Wﬂﬂl’.ﬂ"ﬁ 'ﬂﬂllir C'IH" —

Tha Amaeing S TEADEIRAT
i & Dicy & low-Eos o Budid
®GE b 1o B0 NEO! @ Dremoed, i
WeRINET (30 W IWERT mgai
Far epparg! Flrfmﬂqf.ﬁ.r Fun!

COMPLETE DET) -

i
=

O = ;
Failsban, MO 31547 d-hour OROERLWE: | ~410-583-5388

FREE COLOR CATALOG ! T

1 (800) 950-9145

1470 OLD COUNTRY ROAD, SUITE 315-PM
PLAINVIEW. NY 11801  ND NY SALES

NEW Product Announcement

Universal Cable TV Descrambler

Advanced Video Circuits
Works With All Systems

EFREE PH.D!

ACCREDITED DEGREES i Iy
MINISTERIAL LICENSE - Call 1-800-664-6999 BN
PROFESSIONAL DIPLOMAS '—'—mm
Psychic * Hypnosis * Counseling = & More! mhFYE:IE:peﬂm
Rush Name & Address To: Zenith, Jul'l'oh Sciantilic Allanta
_-\ PULEC. = BOX 276265-PM « SACRAMENTD, CA o5827 lonear, Tooom
a0
Now you can “'fw.,nmms‘u
do something MEWTRONICS

about
the weather

ur ULTIMETER" Il Weather
Station helps you plan your
day, safeguard your family and
property by alerting you to fsoal
eonditions that aften vary from distant forecasts,

Tells you to: Warn loved ones when wind chill
threatens frosthite, secore oulzide belongings
against sudden gusts, protect plants against
weather extremes, Over 20 weather funetions:
g * Wind Speed

» and Direction
{40 fi. cable) =
# Temperalure
(256 fx. cable)
Chill Factor =
Alarms = Highs!
lows/times/
dates = Metrie/
English = {p-
thonal seif-emptying rain gauge * M-day money back
Bunranies = One-year warranty
HOME WEATHER STATION ... Only $179.00

Add & Beeordd Keyboard Tisplay Unle_ Only $688.00
NEW! Add our PC DATA LOGGER ..... Only §60.00
Dl bn 15, nd 58.25 shipping & insuranee. XJ res. add %

For information or to order-with VIBEAMC:
TOLL-FREE 1-500-USA-PEET (472.7338)
FAX orders: B08-6 170468

(O send check, m.o. or crodit eard no. and exp, date to:

Professional Dome Plans
|cu.m..f,m"ﬁ.':fu mm_;muu -

“Dasagnad i gua 3 simgils undarsanding of @ comssm

CABLETV®

DESCRAMBLERS

WE’LL BEAT

ANY PRICE!
CALL TOLL-FREE

1-800-284-8432

« JERROLD = TOCOM = ZENITH »
* DAK = PIONEER = HAMLIN =
= SCIENTIFIC ATLANTA =

24 HOUR SHIPMENTS!
QUANTITY DISCOUNTS!

30 DAY MONEY BACK GUARANTEE!
FREE CATALOG & INFORMATION

- @ =

Mastercard = American Express » Visa » S0,
HAYE MAKE AND MDDEL NUMBER OF EQUIPMENT USED I YOLR AREA

1-B00-284-8432
For technical & customer seruce: 305-749-3122
ALl 5:!1-"9"!‘\111 l I'NIE’LNG .‘EES- iT.f.:l.H'l':_'.‘l!FR'.E.E!rFE‘-'E
PEET BROS. COMPANY (0o e ot CABLE WAREHOUSE

Q‘!‘EE Birochure Cur 158k Year CULPED Pret s tu g T
W) FLORIDA SALES

Structures, 2555 Pofier 51, Dept, 130
Euq-n-oﬁwm 1-000-486- 2830

WOOD HEAT

WOOD FURNACES
HEAT YOUR ENTIRE HOME
; " Call 1-218-326-6T86 ar Write
i r l:hurmall'or'
GRA ND IIMIID! IIH H?H
ey CABLE TV (2]
DESCRAMBLERS
LOWEST PRICES M5%-7 5% Gann fxina §s5
BLG S

1-800-535-1843 3

CORVAIR

Over 10,000 new, used &
parformance parts in our
00 pg. illustrated catalog:
Rushed - #4.00 (in U.5.A.)
CLARK'S CORVAIR PARTS,INC.
Rt 2,Box PS, Shnlhuma Ma. 01370

ACTUAL ipes 3™ X 60"
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UNJAM NOW WITH

INTELESTAR

—— e ————
FREE START UP KIT I

Raveals Aow | wsmt fram

praciically broke ia “BO0OM

TIMEB® erafting nimpls sisck

plaguss and using local

resiauranis iea asbl TONE

af ihem. Lesm ihs ssoreis

af & HIGH slaady incamsl I

"Clockman™ PO, Box 13408

Halfmen Evinien. IL BSVRS | [T84] D10-BETE l
—— ———————— — ——

Use
Zip
Codes
When
Answering
Ads

CABLE TV

=(s)E
Sciantific

1-800-826-7623 M

3584 Kennebec, Eagan, MN 55122
30 DAY TRIAL 1 YA. WARRANTY

WISA MC AMEX DISC COD

Jerrold®
Zenith
Tocom
Oak

Hamiing
Pionasr

BEST PRICES

S33idd AS38

( FLUSH UP TOIL

To Above Floor Drain

Install It Yoursel - Anywhara
Ko Digging Up Floors = @.ﬂ"‘
Writs McPharsen, Inc.,

e

Dapl. 16

| Bax 15133, Tampa, Fiorida 33684

DISCOUNT GARAGE
OPENER PARTS

Saanley, Craftsman, Liftmaster, sic. Transmatess,

Sama day shipping. Cvernight delivery avaiabis

CALL TOLL-FREE 800-420-2122

CABLE TV
| DESCHAMBLEH

FREE CATALCIG
W cusranTeED BEST PRICES

APPLE ELECTRONICS

m._h.x_ﬁltw rﬂ et
T rwet Tew fouse = Ukt ETHOT
MREMAE1T Prone RIS 338108

WAINTEMANCE FREE
Ciantl meagtn mosay on BAGar SRS0S NEEier. Lol pud Qal &
BECIE wRiE hadkic Qe ou Conlitn B0 Sagree has ARD
ot e Db 11 il 8 9 abarreion wih sesly

Em ateained pars. [on? ey Crar iocy!
nm AuEYRIRT Pl umm

RO, lﬂi 1Tid, l:lllb:\'!l'ﬂ. TELAS F8133- 1118

Gat BIG SAVINGS on All Brands including Genie,

Recaivarg, Gear Kits, evan Motors, MasterCard, Visa

- IMMEDIATE SHIPPING

ADVERTISEMENT

ORTH WRJTH\!G FOR

B%3 TURN YOUR COMPUTER INTD

THE ULTIMATE POWER TOOL

Power up your next auto or homa propact with sxpen ad-
vice from CompuServe—the warkd's premigre informa-
tign service, Gel the latest do-it-yoursall tips from aulo
professionais as well as home-improvement, writers and
editors. Nscuss carpentry and cars with other énthusiasts
like yourseil. Even connect on eweryihing from movias 1o
money. Powar up your next project with CompuSarve
Free Brochure

8494 AUBBERMAID

Rubbermaid Commerical Products affers a 6-page, 4-col-
of, full-line prodwcts brochure featuning completa Infor-
matian on transpor, siorags; feeding/watgéring products
for home, business or farm wse. Frea Brochure

595 KNIFE SHARPENER

Ched's Choice # Diamond Hona & Knife Sharpanar Modal
110, Professional multistage éleciric knife sharpaner uses
100% dizmond abrasive sharpening systam o create in-
credibly sharp, long lasting triple-angle edge. Gentle re-
sharpening helps presamve fing cutlery, Sharpens entira
Déade eaga. U.L. listed. 2 yaar warranty. Free Brochurs

096 LITEMATE - THE DRIGINAL

VEHICLE-TO-TRAILER WIRING SYSTEM

The Litermata Adwantige makes metallaton ol vahicla-to-
trailar wiring weather-tight, plug in simpla and profes-
sional with no cutting of wires! All connactors are Mada-
in-the U5 A, Free Brochure

897 ZIPPO LIGHTER COLLECTDRS GUIDE

Zippo windprood lighters enpoy @ widespread and enviadie
reputation as valuable collectibles. The Zippo Lightar Gol-
lectors Guide 5 a 26-pags historical reference gulds to
Zippo collectible lighters since 1932. It contains illustra-
tions and descriptions of popular lghters and lighter se-
ries and explains the data code tound on the bstiom of sv-
#ry Zippo lighter, Free Bookbat

858 FOR THE LIFE OF YOUR ENGINE

Frea WIX Filters' Brochure for passenger car
and [ight truck fiters. Contains information on WIX oil,
air, fuel, and transmission fiiters, including filter wraps,
our magnatic in-line transmassion filter and ol fikers for
imporied cars. Fras Brochure

B9 KEEP YOUR HOME ENERGY EFFICIENT

If you're thinking about remodeling or adding a rogem in
your home, a frae brochure called  Nead Mone Sapea’ of-
fers tigs on insulating and helping 1o keap yaur new living
space energy efficient. From Cerfainteed Corparation
Frae Brochure

800 CUB CADET SERIES 2000 TRACTORS

Full-colar guide o Amesica's anly compiete ling of shaft
drive lawn tractors. Seven modeis, 12. 540 18 HP available
with either six spead AutoGear ™ or Auto-Hydra™ trans-
missions. This brochure not only detaks the wnigua Cub
Cadat construction, operabons and attachments, i also
provides compéete technical spacifications, Free Brechure

901 MEW! AUTOMATIC BATTERY

MANAGEMENT SYSTEM

Automatic and "'hands oft”* oparation describes Wells Ma-
rine Technology's lime of automatic battery systems
These units will replace manual batiery salactor switches
whensver mora than one battary is needed. Patentad
SANSING SySLEM puts hattery in paraile| whengver anging is
runnang and automatically isolates sach battary when en-
gine is shul down. Perfect for boats. RV's, Commencal
Vehiclez, 40 15 400 plus AMPS. Emargency star featufe
included. Free Brochure

902 WOOD BEAUTIFUL™

From Minwax 2l new for 1994 —Exciting, 36-page maga-
zine is filled with siep-by-step home improvemant pro-
jects, decorating deas, and expert tips and technigues de-
signed o help you bring the beauty of wood info your o
home. Free Brochure

903 INSTANT CONCRETE

Nomix ™ PostSet Instant Post Hole Concrete
takes the lime and mess out of working with all-day ssiting
concrete. This guick-setting concrete neads no mixing
and na tools . Brochure axplans all. Frea Brochure

904 STARTING YOUR ENGINE

Slick 50 Engine Formuka, from Slick 50 Proouct Corpara-
tion, protects car and light truck engines apainst wear at
starl-up. A single appiication traals metal surfaces ol
mioving enging parts directhy with super-slippery PTFE. In-
dependent kb tests have shown that Slick 50 reduces en-
glne waar by up to 50 pareant for 50,000 mies. Fres Bro-
chure

905 HOMEBUILT HELICOPTER CATALDG

Taka oft from your backyard to opan-sky adveniura! Excil-
Ing, unique catalog from Vortech is filled with photos,
specs, piices, and fascinating information on homebabt
helicopter and gyrocopter kits, parts, constructon pians,
videos, efc. The rotorcraft shown ane easy o build and af-
fordatilel Compiate Catalog $10.00

806 INFORMATION FOR THE DIVORCED

DIVORCE: Attorney and bocal group rederrais, |iterature on
fimances, law citations, top writers, common sense on all
gender issues. Mermbarshep information from nationgl ar-
panization. $2.00

907 HOME FITNESS EQUIFMENT

HEALTH CLUB OUALITY

TRIMAX Inc. offers the most advanced in-home fithess
equipment for (otal bady conditioning available on the
market today. Utifizing bé-directional hydraulic cylinders
which provide isokinetic resistance. TRIMAX oalivers an
extraordinary muscular and cardiovascular workout.
Achleve and maintain your parsonal fitness goals gulekly,
safely and dependably in the comfort of your own home.
Frae vidao and brochure.

808 FREE STUFF FROM UNCLE SAM

Getl your copy of this valuable book. Every year our gov-
ernment hands out billions of doltars worth of free stuff,
lpans, subsidies, scholarships, grants, atc. This 64 page
book tells you exactty whare 1o write or call to get your
share. It also tells you whare to buy governmant surplus
iteems {=uch as cars, boats, camaras, ete.) for ' 'peanuts. ™
$3.00

R e e L T R e R T e e =

Popular Mechanics 10794
| Box 1718, Sandusky, Ohis 44871-1718

Piease see hal | recene tha items checked balow

[] 893 [] 898 [ 905 $10.00
07 604 ] 900 ] 906 $2.00
O] 685 O] am [ w07

O] B9 ] a02 O] 908 §3.00
] 887 0] 903

] b8 ] 904

Thig Coupon Expires Decomber 31, 15994

Todad monay for priced items S
Sarace Charge §

Total money enclosed 3
Total items reguested

Name {Please Print)
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I
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I
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CLASSIFIED

DVERTIS

-NMENTS

Dorothy Nolan, Classified Manager

Rates: $11.65 per word. 10 word minimum.

Bold Face Type—3%1.00 extra per word, (First word automatically set in Bold Face Type). Gray Background—Additional $54.00 per
advertisement. Centared Headlines (5 words or less)—%$60.00 per line. Our DECEMBER issue closes on OCTOBER 5TH. (On sale date is
NOVEMBER 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 reminance
payahle to: Popular Mechanics, Classified Advertising, 224 West 57th Street, New York, NY 10019, Be sure to indicate classification under
which advertisament is to appear. For additional advertising information call 1-212-648-3167 or FAX: 1-212-877-5415/1-212-586-5562.

Advertisers using a P.0. Box number must furnish complete name and street address for our records. To avoid delay in the publication
af your advertisament, please send samples and descriptive materials with your request if your advertisement does not state clearly what

is being offered.

YES!!!

We can take your order over the phone. For speedy placement of your advertisement
contact Dorothy at 1-212-6849-31687. Please have credit card information handy. Thank you.

PUBLISHER'S MART
BDOOKS & PUBLICATIONS

WHO IS THE ANTICHRISTT Write: Sieve Ayers, 38909
Bethe| Church Road, Osawatomee, K5 5064

MOATGAGE SECRETS! Save Thousands withou! refi-
nancing. Complete guidebook $8.00 PCS, 68838 Qid
Baymeadows Rd. 226, Jackscowille, FL 32256

HILARIOUS Cartoon Book Great Gift §3.00 Tarmy's Toons,
P.O. Box 2108, Sandugky. OH 44871-2106

PROFESSIONAL Guide! Cleaning/Maintaining caramic
tile. 53.00. BAB Entorprses, Box 15901, Gilbart, AZ AS29S-
1801

DUTLAWS Sourcebook of forbidden dewvicasknowledge.
Wirite: #385-X10, Panfigld, NY 14528-0005

“ANARCHIST COOKBOOK™ Avmilable again! 525, daliv-
ered. Barricade Books, Box 1401-X, Secaucus, M) 07086

“SHARPENERS REPOAT™ Moanthly Newslats:. Valuable
Tips—Sour | Used Equipment Frese Brochure
Shog Company, Dept. PMID, P.O. Box 32187, Minnsapalis
MM 55422

FREE BOOKLETS: Lile, Death, Soul, Resurraction, Poliu-
tien Crisis, Hell, Judgmen! Day. Restituteon. Bible
Standard{PA), P.O. Bow &7, Chester Springs, PA 18425,

“HOW TO PURCHASE YOUR FIRST PCT Informatve
Repart. §5.95. Compu-Learn. Dept. 189, 7385 Main Street.
Stratford, CT 06487

YOU CAN FIX Your MICROWAVE OVEN! Piys, VCR Know-
How. nsiructions] Videotspsa FREE Brochure. CallFAX
1-800-TOO-LIFIX

AMATE KIDS make SLIME, plans 3500, Steding. Box
23T, Elizabathiown, Y 42702

STOP RECEIVING UNWANTED JUNK MAIL, Seven page
raport lells how. Send $500. Bob Bonar, PO, Box 2344
Capistrang, CA 92624

HOME SECURITY! Save 355! How-10 Home Protection
Book, 514870 Dunn Lofing Publishers, Box 143, Dunn
Loving, WA 220270143

WINDOW TINTING For Fun Or Huge Profils Video $29.85
Showa All. Tools Techniques. VIP. 63 South 7. Allegany, NY
14706

HEALTH and Baauty-& Secret Food Formulas Send 5495
Sun Drop Enterprises, 2255 M. Univarsity Parkway, Suite T5,
Provo, Uitah B£460-4

“HOW TO BUY YOUR NEXT CAR™ Learn Price Negotiat-
ing. Free information, 12700 Hillcrest, LB43P, Dallas, Texas
TEZI0. 214-490-3356

MAKE Money in Mail Ordarl Bookist Tells How 85200
Aday, Box 26418, Eugena, DR 57402

CATALOGE

mmﬂrmmmm1mm
of Duﬂur Merchandiss. © 8200 (Refundsbie):
Eﬂlnim. 000 Hwy 212 munw-um

"SMALL ENGINE PARTS" catalog 51. Smith's, 513w
Spring, Weatheriord, TX TEBE

ELECTROMICS -Get the “HYPERTEK EDGE." 200 unique
consumer slectronic products. Brand-name guality. Value
prices! $3.25 to: Hypertek, 506 Tesgraph, Depantmant 1084,
Pontiac, M1 88341

INTERESTED
ADVEATISING?
Lates: Edition of “TIPS ON
ADVER-

mmmm Bhow You
Tlulh‘lhdhm'hdm And How You
Can Malke # Work For You. So Order Today, Only $1.00 Plus
You'H Recaive A $2.00 Coupon Petundable With Your First
Order, Send To: POPULAR MECHANICS Dept
50, 250 W. B5th Street, Mew York, NY 10015 (

FUEL ATOMZER 2000. Famous, smal and doubling gas
mieage for many. Save gas and earn monay. Costs leas than
$150.00 Guarantesd. Free Information. BOO-B4T-1771, 2dhr
recomded message Wyaming Instrumenis - & Nama To Be
Trusted

ELECTRIC VEHICLES

1-B00-KAYLOR-K. COMPOMENTS, PUBLICATIONS, IN-
STAUCTIONS, VIDEQS. (KITBOOK $23795). HAYLORKIT,
POB1550PM, BOULDER CREEN, CALIFORNLA S5006-1550

AUTO SUPPLIES & EQLEPMENT

ALTERMATOR Gensraior Rebuilding Book Details: HY
Technologies, 7505 Barkenting, Las Vegas. NV 89128

MAKE Super Tire Claaner Fos Pennies - 5200 Aacipes,
Bow 587, Social Circle. GA 30278

TRUCKS, PARTS & SUPPLIES

DUMP KITS AND COMPOMENTS. Converl Your Plok-up/
Flatbed inlo A& Dump Truck Ko Weiding Reguired. Aads
Equipmant, P.0. Box 855, Hennietta, Texas T6365, (817) 538-
5601

BICYCLES, SLIPPLIES

KIT CAR BUYERS GUIDE ON VIDED, Twenty manufaciur-
ars fealured. 1995 Call [BD4) T43-2118 Ext. 25

EXTRA MONEY - Turn Hobby into Easy Profit Bookie
$4.00. World Gift, 4154 Marine Lane. Wes! Babylon, NY
11704

MIXING “ON THE ROCKS" - Colorful, hu maonows designed
recipes making the Ar of Mixing drinks, simple. fun & sasy o
Padlow. Fiof & Firgt Edition Book, send name, address and a
cheque'monay ordes for 5095 payable 1o “HomeMade
Publications,” Box 2163, NMS, Niagara Falls, NY 14301

5225 DAILY “CHROME PLATING™ Auto Parts, Motorcy-
cles, inexpensive, easy, (Frea) information. Chrome Finish,
Box 2285 Waldorf, Maryand 20604

GOVERNMENT SEIZED Vehicles from $100, Fords. Mer-
cades. Corveties Chevys. Surplus Buyers Guide. (1) B05-
BE2-8000 Ext. 5-20024

VAPOR CARBURETOR TRIPLES MPQ. Free inlormation.
HEA, AZEISP Bowling Grean, MO 63334-8350

BICYCLE SAFETY LIGHTING SYSTEM High Inisnsity
Bicycle Halogen Headlight “Much Brighter Than Owdinary™
Modern Asrooynamic Design Sabisfaction Guaranieed,
524 05 Postpaid. Ashiand Bicycks Canler, 2128 Winchester
Awe., Ashiand, KY 41101

GO-KARTS, MOTORCYCLES, &
MOTORSCOOTERS

GO0 KARTS, Minibikes & ATV's. Assambiled. Kits, Pars,
Engines. Discount Prices Larps Salectsan B8 Page Catalog
£3.00. ME-357-5560. Kart World, Dept. C., 1458 Mentor Ave.,
Painesville, Ohio 44077

5 IN FEDERAL TAX
OF 200 TAX-BAVING EX- | DRAUG RAID SEIZURES: Buy Dirt Cheap! Cars, Trucks,
E 1 . POBR Boals, Computers, Seizures, Box 51488-AT, Ontanso, CA
1 L 8DoB4 H1761
LEGAL MOONSHINE VEHICLES Under 300! Cars Auctionad By IAS, DEA, FBI

QUALITY High Proal Boeverages WHISKEY, GiM, BRAN-
DY mnd more. Save Big maney serving up tha best 1asting
hame potencies ever. Absolutely legal. Unbelisvably fast snd
simpls. THE LAYMANS PROFESSIOMAL FOAMULARY
FOR ALCOHOLIC BEVERAGES shows you how, 105 Pages:
$18.85 Unguestioned refund If dissatisfied lor any reason
John Fliaming & Friends, P.O. Box 5178 A, San Francisco, CA
84101

134 POPULAR MECHANICS

Nationwide. Trucks, Boals, Matorhomes, Computers. And
More! Call Tall Free! 1 {800} £436-6867 Ext. A-1922

SECRETS TO AN IMMACULATE CAR! Professional De-
tmibar Teits Al Leamn How To Get That Utlimate Slop And
Stars Shenall Just Sand $8.00 To: Dand Kreider, 897 Krops
Road, Lancaster, PA 17603,

VEHICLE Alarma. 4 Unigque Typea. Reliable & Very Afford-
able. Plang §5.00. EAA Electronica, #24, 1085 Burich Road.
Hetowna, B.C., Canada ViY 4B4

CONVERTING BUSES TO
MOTOR HOMES

FREE INFORMATION - Bill Lowman, 306M Riverbay,
Tampa. FL 33619, B13-621-52086.

AVIATION. HANG GLIDING

B e e S R S

BUILDFLY Your own BACKPACK POWERED PARA-
CHUTE for fun'profit. Takes off from leved ground unassist-
ed. Safe, Simple, inexpensive. Datalled book with sources
Now only $18.85 EASYUP, 617-M Anderson, Talant, OR
G540

(Continusd on next page)



AVIATION, HANG GLENNG
from

HOMEBUILT AIRCRAFT - ILLUSTRATED SOURCEBDON :
Waew Second Edition. 300+ pages. Phobos, Drawings. Spacs
for Every typa aimcraft plus hardware, accessoriaes, abc
$20.00 plus $4.50 SH [US) 1o: Asrocrafter, 340 Adams
#0(0) Benicia, CA 84510

BUILD UFO'S GUARANTEED!
(refundable). Ballaon Smith
Tallahassee, FL 323021372

DRASTICALLY CUT COST OF FLIGHT TRAIMING] SAVE
THOUSANDS. FREE INFORMATION. (208) 465-0262

MRBOATS, Hovercral, Alrdrives, Pmpﬂ‘.uru-. Hulis, En-
Box

Catalog. Photos. $3.00
Ine, PO Bex 1373

AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE-
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO
CHARGE IT TO. ASK FOR DOROTHY NOLAN. (212) 648
2167, FAX: (212} 077-5415/212) 586-5562

HOVERCAMAFT Five New Designs. B to 120 Hp. Planssts,
Kits, Videos. Information, 58 (Retundable). SEVTEC. P.O
Box 846, Monros, WA B82T2

FASTEST, CHEAPEST, QUIET HOVERCRAFTS Catalog
$2.00. Box 281M, Cordova, IL 81242

HOVERCRAFT Parts. Catalog $5.00. GPL. 1220 Tangeio
#A13, Debray. FL 33444-1258.

CABLE TV EQLAPMENT

“BULLET" BUSTER. Electronically shiald your cabla box.
§19.85 + $3 SAH. Electroman, [504) 482-3017

ICABLE Test Chipa. Puts cable box inlo full service moda|
£29.55 to $55.95. 1-B00-452-T0G0, (310) 020841,

REVOLUTIONARY Technology: Unkarsal Box Works On
derrobd-Pioneer Systoms, 1-B00-878-5342

CABLE TV CONVERTERSDESCRAMBLERS. 2 year
warranties gn Jermodd, Zenith, Tocom, Scientitic Atlana, We
sarvios mos! converiens. Money back guaraniss, NATIONAL
CABLE SERVICES (219) 825-4128

CABLE TV CONVERTERE & DESCRAMBLERS, Whole-
sales welcomal Call ioday for free  catalog!!
PERFOAMANCE ELECTROMICE IMC., 1-B0D-B18-1512,
233 Morth 481h Sulte MBE, Lincoln, NE GB504-3512

CABLE TV DESCRAMBLERS NOBODY BEATS OUR
PRICE! Quantity Dissounis 24 Hour Shipping - All Brands
Call V.CL 1-800-577-0321

CABLE TV DESCRAMBLERS, CONVERTERS, COM-
BO'S, DEALERS IMSCOUNT CALL MOW WE'LL BEAT THE

| COMPETITION - UNIVERSAL SALES - B00-84T-23T1

CABLE TV CONVERTERS, DESCRAMBLERS. Scientific
Atlanta, Zenith, Jerrold, Pioneer, Ouk. Replacemant For
Modt Mogels Ouality, Price & Service VisaMC - doeaber
inquiries invited. EAGLE Elsctronics, inc. 1-800-258-116T,
1307 Railhesd Bivd., Naples, FL 33963

SI-PASSENGER HOVERCAAFT KIT, Fiberglass Hull
Brochure $300. Air Craft Corporation, 4112 Viclora Biwd.,
Hamphon, Vi 25663

CB'S, RADIO & HAM EQLEPMENT

SECRET SCAMMER FREQUEMCIES! FEDERAL AGEN-
CIES, SURVEILLANCE, POLICE, MORE! FREE CATALDG!
CRE, BOX 56, COMMACK, NY 11725

POLICE-FIRE SCANNERS. CB's. MARINE IWAY. AN-
TENMNAS. HPR, BOX 15Z24PM, DENVER, CO 80218

CB MODIFICATIOMS| Frequencies, sliders, FM, amgpdifi-
e, books, kits, repairs. high-performance accessocss
Caising §3. CBCL Box 31500M. Phoanix, AZ 85046

PHARCOM Liguidators, Bearcat Hand Hald Police And
Fire Scanners §112.95 Plus £5.00 Shipping. P.O. Box 1094,
Laurel, MD 20725-1094, Catalogs §5.00.

SURVEILLANCE/COUNTERSPY, PROTECTIONM! Guar-
anised Lowest Prices! Catalog's 5500 Protector, Box
S20204-M, Salt Lake City, LIT B4152 (B07) 4B7-1822

SURVELLANCE - COUNTERSURVEILLANCE - WE
mmmm PEF. Boz 950024-M,
Morcross. GA 30005

FAEE CATALOG. IBM Compatibie Shareware. Cll. Box
18477, Raytown, MO 84133 (B16) 4T8-6185,

BOOMERAMGS... HIGH-TECH DESIGNS! Incredible Re-
turns. Amazing Fun. FREE CATALOG. BoomerangMan,
1606-1 M 3rd, Monros, LA T1201-4222

FREE CATALOG-ON-DESI. IBM Compatible ShareWars.
ASP Approved Vendor, Busters Saftware 1-800-598-7238

IWY-Elactronic inVentorY and Cataloging Soltware for
Asplacemant Parts. $259. 500-885-2157.

WARNNG| Don't buy a PC or MAC for yoursel! or your
child wntll you've read thsl FREE! Write: Tsunami, 216 F
Swite 153C, Davis, CA 95618, (816) T57-TBET.

SATELLITE - TV

FREE Calalog - Lowes! prices world wide, SIKYVISION,
1022 Frontier, Fevgus Falls, MN 58537, 1-800-X34-5455

BUPER LOW PRICES. FREE LUS-NTERNATIDMAL
CATALOG. SATMAN BO0-4 7286248,

FREE DETAILS! Satellite sysiems, upgrades, prograim-
ming. ORBITEK, Box 284-M10, Bohermia, New York 11716
02684, 1-800-BEO-ATE. 1-516-580-1207

FREE Buyers Guide - Nobody Baats Our Prices! Satellile
Express, 1-800-552-3668

GET sound for videocypher Il . Mo codes needed. §19.85.
Kassirian, Box 382, Rio Linda, CA B56T3

TV, VIDEOS & VIDEO EQUIPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

CABLE DESCRAMBLERS, convirars and 188l tusfi-on
ks, Call evaryons aise, then call us for your lowest price. We
repalr cabde equipment We slso pay cash for unwanbed
equipment. Mo Florids sales 305-125-0751.

(CABLE TV} De-scrambling Turn-on Chips! (Videos), Easy
To insmll In Your Converiar! NEW, No Saldering Injector
Hits in Stock Now All Major Branas, Money Back Guaranise
Cali This Professionaés (1-800-800-8532). TAZ Electronica

DESCRAMBLE CABLE LUsing WCR As Tunaer With One
Of Four Simple Circuits Instructions $10.00. Teicom, POB
BX2-M10, Brusly, LA 70718

CABLE CONVEATERS, ACCESSORIES BELOW
WHOLESALE! immadiate defivery from giant stock! COD
ordars only. Mo Califomia sakes. 1-800-995-4128.

CABLE TV CONVERTERSDESCRAMBLERS. We are a
small company with Big Discounts. Call 1-800-T75-0444

CABLESATELLITE DESCRAMBLERS for all myatorms
guaranieed! Sand SASE for  information.  Mystcal
wﬂﬂ. P.O. Box 481 Cooper Station, Now Yark, WY
1

CABLE DESCRAMBLERS! Build your own dascrambier
for LESS than 51200 in SEVEN EASY STEPS! RADIO
BHACK Parts List and FREE Descrambling Mathods that
COST MNOTHING To Try. Included Senc £1000 io-
INFORMATION FACTORY, F.0. Box 885, Ssabrook, Texas
TISBE. For C.0.00s 1-T13:622-3512 Any Time!

SCABLE T.V. CONVERTERS" Jerrold®, Tenith, Pionear,
Ouk. Scientific Atlanta, And Many Mo 12 Years Experi-
ence gives Us The ADVANTAGE. VISAMC, AMEX, COD
Advantage Elsctronica, Inc. 1-800-852-3818, 1125
Rivarwoad Dr., Burmnavilia, MN 55337

CABLE ACCESSORIES, CONVERTERS DESCRAM-
BLERS. Wa are &5 small company, with smail company
pricsrg, Qive us a try, 1-800-T75-0444

CAMPERS & TRAILERSKITS, PLANS

BOAT PLANS - PATTERNS - KITS - Direct from designers
Assistance Available. 7/85°. Ower 240; Canoes - Kayaks -
Hydroplanes - FUNboats - Powerboats - Sailboats. Quick!
simple  Bfitchenglue.  Bave!  168-page  DESBIGN
BOOK - $4.00 (Sent Alrmail). Includes Free “Boatbullding
Supples” catalog. "Epoxy Manual" 52 GLEN-L, §152
Rosacrans, Box 1604PM4, Balifiower, CA S0T06. 310630
5258,

SWIMMING POOL, 5PA &
POND EQLEPMENT

SOLAR Pool Heater Pians 519,95 DAY Enterprises, Box
503, Malvern, Ohio 44644

GUNS, DECOYS, HUNTING
RUGER 1023, 77722 TARGET BARRAELS
PRECISION

CHAMBERING, 600 Viliaga
k- 268, Guitford, C1. DB43T -INFO,

ENGINES, MOTORS

ENGINES - Briggs, Kohler, Others - HUGE DISCOUNTS!
Catalog 52. Engine Mart, 2642 Newfound, Maerritt lsland. FL

BOLTS, SCREWS. TOOLS, WHOLESALE, DIRECT.
Guaranteed, Catalog £2.00 (Refundable). Camedot, Dept 44,
Box 65, Bristol, Wisconsin 53104

MACHINERY, TOOLS & SUPPLIES

MSCOUNT Shop Tools. Catslog 51.00. [Refundable)
Murriam, Box 11045, Knoxvilie, TN 578391045

FOUNDRY SETS Supplies, Brochure §1.00. Pyramid
Products. 85357 Amedcan Canal Rd., Miland, CA 92257,
[E16) 354-4265

LATHES - INDUSTRIALHOBEY FROM 530000, MET-

& METAL Cutiing Lathe $128.15, Taig, 12419 Nightingale,
Chandier, AZ B5248

LUMBERJACK chain saw sawmilis - powerfeed. Bro-
chure $2.00 Brown Enginsaring, Box #0. West Point, CA
B5255

HEW Calalog-HUNDREDS of plans-FREE tap drili charm -
Sieal - Brass - Aluminum -Shop Supplies. Computer Contral
your machines. Send 52.00 - CEl, RR#1, Box 163 PM,
Camaron. IL 61423

HOBBYISTS Improve your LATHE wiih the ultimate tool-
post systam; KRF, Box 7EIC, St Joseph, ME 49085 616-429-
Tos50

FREE Mataiworking Catalog. Contans Hundreds Of
tems. Blue Ridge, Box 536-V, Hurricans, WV 25526-0536
(304} 582-3538,

WELDING, SOLDERING, PLATING

LEARN Tha Basics Ot Walding With Home Taught Waldear,
Send $8.96 To: Lee Rozall. 207 East Desert Lane, Gilbert. AZ
B5234

SOLAR & ALTERNATE ENERGY

HEW! BUILD AMATING LIOUID PISTON ENGIME from
pipa fittings. Easy plans, Fres infosmation. ABCO, Bax 306
M0, Seminary, M5 39478

FREE ENERGY! Fuel-lass mofors and generators. HEA,
ZREPM, Bowiing Grean. MO E3334-9350

172 TRAILER PLANS Moioroyce, Utility Car. Construc-
than—Strang, Streamlined, Easily Buifl Catalog $4,00. (Fe-
fundabie]. Tag-Along, Box 15107, Salem, OR 57309

BUILD YOUR OWN CAMPER - Travel Trallar - Fifth
‘Whaeler - Molorhome - Pickup Cower, Plans - Patherns - Kits -

Catalog §1. Glen-L, 9152 Rosecrans, Box 1BOARVE,
Baliflowear, CA 80706
BOATS, OUTBOARDS, TRALERS, &
KITS

BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG-
EST SELECTION - 6'/70° - Powsvboats - Sailboats - Trima-
rans - Dinghies - Houseboats - Hydnoplanes - Tunnathulls -
Duckbaats - = Kaynks - Dories - DISCOVER
g dryrol spory boatbuilding - HUGE ILLUSTRATED CATA-
LOG 5300 (Aurmall $5.00), Book “Amatewr Bnmbuldlng 1
$6.00 Fren Epoxy/'FiberglasaBupphes Catalog
CLARKCRAFT, 166 Aqualana, Tonawande, NY 14150

HOW-TO-WIDEDQS Many subjects, hundreds & hundrads of
VIDEDS. Send $2.00 for catalog, refundable with ordar.
Dascoants on two or mone VIDEOS. R.D. VIDEDS, Box 156,
Lisbanthal, KS 67553

MERCURY - FORCE - EVINRUDE — NEW 1983 Bargains
.. Al Slres . . 5200 handling . . . Scott MeCulloch parts . .
Ecira Marine, 610 Merrick Road, Lynbrook, New York

| 11563 INFLATABLES.

SOLAR COLLECTORS YOU CONETRUCT. Send Stamp
10906-GPM Hayvenhurst, Granada Hille CA 971384

SAVE UP TO B0% ON HEATING BILLS Woodall, Wood'
gas multi-fuel whole housa warm air furnsce. UL Listed
Eagle Mfg 1000 Ag. Scipnce Drive. Paksade, MN 55489 or
1-800-358-0060,

SOLAR POWERED, 50 Products, Cawsiog 35 1-800-
BOBUMDY, SUNIX CO., POB 3880-PM, SAN RAFAEL, CA
84612

HEATING, FUEL SAVERS

WOODBURNERS! - INCREASE FIREWOOD OUTPUT.
Chopparl splits with one stroks! Free Homewood Tool
Catalog 1-800-458-5452

MAKE Wooden “Balancing” Pertorming Toys!! Asionigh.
ing resuls!!! Free brochure’!! Guarantead. Pleasurecralta,
PMI04, AT2-1485, Mannford, 0K T4044

{Continusd on next pages)
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HOME CRAFTSMAN

HOME WORKERS URGENTLY NEEDEDI Up to $2800/
month Essembling products. You gl pasd for complated
wark! No experience| Training provided! How 10 star? Rush
§1 ioday 1o Sell Employment Information Servioes,
Depariment B2, P.0. Box 188, Ashland, OH 44805

PLANS, BLUEPRINTS, PROJECTS

CALFORMIA Windchimes - Bluepnmiinstrection Furn
Profit §4.50 15903 Lakewood Bid., Suite 103, Balifiower,
CA 80706

TOVS, GAMES, KITES, PLEZLES,
NOVELTIES

X-MAS, Toys, Gags, Mowvelties Information. Smartcon,
BO3E6 Wes! Lawrence, Chicago, llinois S0630. 1-800-827-
1336

MAGIC TRIOKS, JOKES,
VENTRILOOLESM

PROFESSIOMAL Magic! Huge Catalog, over 1.000 Tricks
A Books. $4 50, Hank Lee's Magic Faciory, Dept. PM10, 125
Lincaln Street, Boston, Massachusetts 02111,

KMEE MACHINE Develop powerful knee's necessary hor
thie martiad ans, gand §5.50 1a: Soltjaw, Box 25, Freendsville,
PA 18818-D025

PORTABLE WORKSHOP TABLE - Excallant For Contrac-
tors. Incorporates Tablesaw, Oullels. Clamps. Plans 512 .50
Bluse Star, 172 3o0. Long Basch, Freeport, MY, 11520

TABLETOP POKER TABLE plans 8400, Essy 10 build
Inexpensive. SE Poker Tables, P.O. Box 20221, Cranston, Rl
02920

FREE! World's Leading Mowalty Catalog. 1600 Jokes,
Tricks, Sciance, Spors, Hobbies. Johnson-Smith, E-01,
Bradenton, FL 34206-5500

LEARN AUTO MECHAMNICS—Senvicing and troubleshool-
ing. Homa study. Crafisman iools included. P,C.D.L, Allania,
Georgia, Free Caneer Literature. B00-362-T0T0 Dopt. ZZL12T

TEAMPAPER assistance. 10278 papers availablel 308-
page catabog—ruah 52 .00, Aesearch, 11322 idaho, #208MK,
Los Angeles 0025, Toll-free Hotline: B00-351-0222 (or 310-
4T T-B226)

LOCKSMITHING, Univarsal School of Master, Cormespon-
dance and Shop Training Box 214852PM, SBacramenio, CA
9581

ELECTRICITY Electronics Training Series Used By LS.
Milfary, 24 Volumes, Other Courses Avadable. Free info
Federsl Technical Publishars, Box 1218, Glen Laka, M
55345

VENTRILDOQUWIST Supplies. Instruction.  Information
FREE! Dummy Catalog 52.00. Mahar, Box 420-PM, Latleton,
Colorada BI1ED.

FUN ‘N Magic Catabog 52.00, plus irick. Elbee Co., 520
Broadway-FM, San Antonia, TX TR215

LOG CABIN DOLLHOUSES Detailed Plans $10.00. Bro-
chure of other Plans, Kits & Unigue Gitts, $3.00 Relundabla
Greanwond, P.O. Box 1724, Wake Forest, WC 27588

BUILD YOUR OWN DESK - Fits Any Space, Basic Tools

Aequired, Low Costl Easy Plan, §10.00, Jimka Enterprisas,
P.O. Box 44582, Eden Prairie, MN 55344

AMATING Hangeng Framed Aguarum. Jusi imagene . a
pecture with tish in it? it's INCREDIBLE] Normally salls for
5125 COMPLETE KIT £35 85 Signature Gallery, 705 West
FAoute TO. Martlon. MJ 08053

ROOFING

FLAT ROOFS - SAVE T0%. Solve any problam. Any size
rood, Revolutionary renforced acrylic systern. Easy, safe,
foolproal, Proven 28 yaars We manufacture, consuil. in-
struct Frea injormation: PMH Rootage, PO Bow 20784,
Lehigh Valley, PA 180020784

SIMCE 197R, Coniraciors, Homeownars Have Instabed
POLAR SEAL® Liguid Acrylees And Fibargiass Mat To Bulld
WHITE. SEAMLESS, WATERPADOF ROOFS On WAFER-

RUBBER, plastic compounds, 1Bchniguas, sowrces, Fres
information: Castcrafter, Box 165856 (A10). Mamphis. TH
381660565

CASTOLITE Ligusd Plastics Crystal clear, colors. For
casting. ambedding. coating, hberglasssng, repaining and
meproducing with our Mold Making Sepplies. Catalag 53.00
refundabla. CASTOUITE, S4MPhA. 4815 Dean. Woodsiock,
L G008

AlR CONDITIONING & HEATING

AIR-CONDITIONER REPAIR VIDED! 88 min. VHE. 518.85
Aolco Products, PO Box 1951, Ninw York, NY 10274-1851.
Satistaction Guaranised!

HOEBBIES £ COLLECTIONS

PROFESSIONAL CARTOOMING - Gresi Guaraniesd in-
struction, Graphics, 3 Woodland, Mineola, Tex. 75773,

MICKEY Mantle 5¢ o 53000000 eam the secrets of
investing. 52,00 LSASE HAMCOD. Bow 653, Glenside, PA
18038

FLAG CATALOG: 1-800-T88-3524. U 5. POWMIA. Intarma-
tional, Historical, Aodvertiseng, Accessones. Browse 'n’ Buy.

ANTIOLES, RELICS, ETC.

FREE List o Sarious Colsctons. 300,000 indian Arfilacts,
Spears, Pois. 50,000 Minerals And Fossils. Caddo Trading,
Box 656, Murfressboro, Arkansas 71958

STAMP COLLECTING

INVESTIGATION CAREER. Quick homa siudy. Becoma a
professsonal. (B00) 272-6680

CBEY Jehius. Frea Prayer. Tracts, 1700 Fradricksbung Ave.,
Laketand, FL X803

BECOME A HOME INSPECTOR. Start Your Own Busi-
ness. Approved Homa Siudy Free Career Literaturs.
F.C.OL, Atlanta, Geargia. B00-382-TO70 Dept. PPLIZT.

LOCKSMITH VIDED - Basic Locksmithing - Fres Details -
MLT. P.O. Box G20204, Litleton, CO BO123

SS55-FINANCIAL AID FOR COLLEGE & Personsired
Computar Search will Help You Find Money For College.
S6.6 BILLION OF FINANCIAL AID GOME UNCLAIMED EACH
YEAR. Send §1.00 10 FAF.C., PO Box 580, Terrebonne, OR
87760 For Apphcanon. & Baochuse and  Complete
Information

LEARN 15 Tinish drypwall professionally, big profits. $3.00.
HAMCO, POB 853, Glenside, P& 15038

AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY
FOR YOU. YOU CAN CALL OR FAX [N YOUR ADVERTISE-
MENT AT ANY TIME. ALL WE NEED IS A CREINT CARD TO
CHARGE IT TO. ASK FOR DOROTHY NOLAM. (313) 643-
J16T. FAX: {212) BTT-5415/(212) 586-5562

FREE sample plus eslalog. Jeflenes 3480 Middiebeit,
Wesl Bloomiald, M| 48323

50 FFERENT 06 U5, betwaen 1861 and 1535-51.00. Ed
Aoush, Box 3734, Mansfiald, Dhio 44807,

10 OLD Mint US. Commemaratives, 25¢! Approvais
Global, Box 7423-P7, Olpmpia, WA BE50T.

91 PAIRS 514 91 Maobville King, 330 Alexandar Kamboops,
BC, Canada V2B 3R3

ISRAEL 15 Differenl 10¢ Approvats, Sam Chazen, Box 666,
Delray Beaach, Flonda 33447

OLD U5 stamps on approval. Sherman, Box 1EISGSE.
Philadalphia, PA 18111

HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTH-
LY PAYMENTS. INFORMATIOM FREE. EST. 1897, CALL
1-800-228-5600 OR WRITE AMERICAM SCHOOL, DEPT.
#345, 850 E. 58TH ST., CHICAGO, IL 60637

HAWAE EMPLOYMENT - You can ihve in parsdissl Com-
plete Information Peckage and application ondy S7.00.
Employment Today, Department PMS, P.O. Box 1574,
Kailua, Hawaii 95734 Order Today! Satisfaction
Guarantesd!

RE-UPHOLSTERING VIDED TAPES

HELP WANTED

LEARAN 1o re-upholsted! wilh vioeos, Tomien, P.O. Box
B3N, Mayo. MD 21106 (410) B56-4225

DO IT YOURSELF

HOW TO VIDEDS, Educational Videos Catalog 52 CCI,
Bax 6491, Fullerion, CA B2634

BLACKJACK Build your own Professional Style Table.
Plans and Instructions S$1485 o Weas-P, 1354
CanyanVeew Drve. LaVerne, CA 81750

LEARM Modern Arrowhead Makeng. VHS 52985 &M
£3150. Commons, Bax 8012-M, Central Point, OR 97502

AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY
FOR YOUL YOU CAN CALL OR FAX IN YOUR ADVERTISE-
MENT AT ANY TIME, ALL WE NEED IS A CREINT CARD TO
CHARGE IT TO. ASK FOR DOROTHY MOLAM. [212) Bag-
TIET. FAX: (217) OTT-5A15(213) 5BE-5582

CHECKBOOK Balancing Mada Simplg! $1000, At Your
Sarace, P.O. Box 106, Dobbs Farry, New York 10522

MAKE Your Own Exercise Unit, Send 54.00 For Plans.
Clarence Willlama. 165 Pearicrof Road Cherry Hill, NJ
A0

BELT BUCKLES lor coina, stones, jeweiry mounlings, cul
stones, clock works. Wholesale catslog 51.00. Edoxite, Box
720, Wheatland, Wyoming 82201

ARTS, CRAFTS, SLIPPLIES

ACCORDION Top Brands, Cordovox. Buy Direct Traman-
dous Discounts. Trades accepted. Free brochure PM.
Accondion-O-Rarna, Inc.. 307 Tth Ave., New Yark, NY 10001
Phioee 21 2-675-9089.

ACCORDIONS, CONCERTIMAS, Buiton boxes. naw,
used, repais, trades, credil cards. Castiglons, Box 405,
Warnen, Mil 48080 Catalogs 313-755-6050—800-325-1832

SELF IMPROVEMENT
WORLDS Best How To videos, insiructional, Ecucational,

Thousands Of Tites Froe Catalog 50V 5848 Alderbrook.
PRAT0, Castra Valiey, Calif. 84552

EASY Work! Excellent Pay! Assemble Products At Home
Toll Fres 1-800-467-5566 Ext. 5068

FREE LIST, OVERSEAS Stateside Jobs TINCPO, Box 585,
Dearborn, ki 48120

5320084 Weekly. Azsamibling Our Products A2 Home Toll
Frea 1-(800) 333-3294

ASSEMBLE sasy products &l home. Top Pyl Program
Guarantsed! 1-800-377-6000 Ext. 7030

HOME Typests, PC users neaded. 535,000 potential. De-
tails. Call [1) 805 962-8000 Ext, B-20024

NEW PRODUCTS

COUNTERFEIT Maney Detector, Avoud Gatting Swindled
Detects Counterisit Money $19.85. John Barrett, 6-18
Strawberry Bank, Mashua M H. 03062

BECOME A PARALEGAL HOME S5TUDY. P.C.OU.,
ATLANTA, GEORGIA. FREE CATALOGUE. BO0-3E3-T0T0
DEPT. LLL12T.

EARN 360+ HOUR! Get your F.C.C. Commarcial Radic-
elephone License. “Free™ details. COMMAND, D-115, Box
2824, Ban Francisco, CA B4126-2824.

“GETTING Started in Stained Glass.” §1.00. Whitiemore.
Box 20657, Hanower, Mass. (2338

CLOCK WORKS, baading supplies, rockhound supplies,
belt buchkiots, cul stones. Wholesale catabog 51.00. Elaxile
Box T29, Wheatland, Wyoming 82201

BLACK FOREST CUCKOOD CLOCKS, Waather Houses.
Music Boxes, GREAT GIFTS! Free Brochum. EurcSwiss
Connection, Dept. B, P0O. Box 37027, Ralesgh, NC 2TE2T
{913) 851-5830

136 POPULAR MECHANICS

FREE VIDEQ External BABS, MSMBA, PhD/LAWAC-
cradited, financial sid, (B00) 431-3775. La Salle University,
Dept 2775, Mandeville, LA TO470-4000

PARALEGAL GRADED CURRICULUM. APPROVED
hoime study. Afordable. 100 years experience. Free catalog
BO0-A26-0228 BLACKSTONE SCHOOL OF LAW, P.O. Box

BT1449, Dept. PM, Dallas, TX 75287

MOMRESIDENT UMIVERSITY DEGREES. Bachelor's,
Master's, Doclorates. Accrediled, inexpensive. fasl. Credit
lor il sxperiance. Free sidtoan page bookiat. Dr. John Baar
{800} 835-8535

specialinng in Copyrghia and
Taderrarks LESS THAN 45 MEN. FLIGHT TIME TO US.
PATENT OFFICE—TOLL FREE FROM LS. AND CAMADA
Prone B00-367-TTT4; FAX BO0-367-T773 or wrile: MIGHAEL L
KEROLL Regsierag Palenl &llorney, US Peent megsiraton
25 TES. 1T Stilwed Lane; Syossel, Naw Yok 11791
Dutsde LISA (516) - 367-T777 - FAX: (516] - BI2.2T8T.

(Continued on next page)




FOR INVENTORS
Continued from

PATENT IT ECOMOMICALLY! Fres oetalls. Licensed
since 1850 Aaner Associates, 2008 Fondulac, Richmand, VA
23239,

PATENT AND DEVELOP Your nvention. Ragisterad Pat-
ent Ageni and Licansed Professional Engineer. Sanel for
FREE PATENT INFORMATION Evary Inventar Shauld Have.,
Aichard L. Millar, 12 Parkside Driva, Suite-dd, Dix Hills, NY
TITAB-467, [516) 485-4343

GOVERMMENT HOMES from $1 (U repair). Delinguent tax
proparty. Repossessions. Youwr area (1) B0S-862-8000 Ext.
GH-20024 for curmand repo list,

GOVERMMENT Land Now Available For Clalm. Up o 160
AcresPerson. Free Recorded Message: (T0T) 448-1887,
[4RCES)

BUY IT WHOLESALE

INVENTORS] Can you palent and profit from your idea?
Call AMERICAMN INVENTORS CORP. for free information
Serving Inventors since 1875, 1-800-339-5656.

STOP PAYING FOR UNMAREETABLE DESIGH PAT-
ENTS! PATENTIals INCORPORATED; SEARCHES, PROS-
ECUTES UTILITY PATENTS, MARKETS AND LICENSES
INVENTIOMS FOR A PERCENTAGE. BO0261-T48T

PATENT, Market. Your inventiona Lalest Methods, Forma,
Mustrations $25. M.0. Creative Ressarch, Box 100, 51
Augustine, FL 32085

INVENTIONS, ideas, new products, We submat 1o industry
Call 1-B00-268-1DEA.

REGISTERED PATENT ATTORMNEY. D.A. Henlestrings.
Froe information. 1-B00-988-T57T.

INVENTORS-NEVER SEND IDEAS TO STRAMGERS
AVDID RIPOFFS - SAVE THOUSANDS! REVOLUTIONARY
PROTECTIONMARKETING METHOD! HONPROFIT OR-
GANZATION. FREE INFORMATION 24 HOURS: 7-800-
Bd6-3278.

BORSAR & ASSDCIATES provides PROFESIONAL pal-
ent ssarches & applications. Ragisisned pl'l:lnl abtornay
guaranises CONFIDENTIALITY and SUPERIDR SERVICE.

Loscated nexi 1o Patent Office, Call BO0O-225-2462 for free

information packet.
INVENT SOMETHINGT ESI Inc. links unconneciad inds-

widuals with decision-makers. Free brochure supplied.
1-800-547-7885

ACCUSEARCH Specialimes in Thorough, Prompt, inax-
pensive Patent Soarches. 1-800-539-5498

31407 Procects, Direct . . . TAIWAN, HEONG, MEXICO!
500" Savings . . . Echo-4, Shalimar, FL 325750738

BELTS, Buckles, Hat Tacs, Jewslry, More. Complets line
fast sellers. Big Profits. Complate dealer sef up. Color
catalog $1.00. Anchor, Box 3958-FMA, North Providence, Rl
02at1

5,000 PRODUCTS ASIAN FACTORIES. Free Report. Daly
Associates, P.0O. Box 233, Huntingdon Valley, PA 19006

WORLDWIDE WHOLESALE SOURCES . . . Froe Detads:
CNP, 1344 Madonna, #286-PMI0, San Luis Obispo, CA
SM056-B504

BUSINESS CARDS - Top Quality, Raised Print. Sewa'Eam
B0%%. Catalog 5200 Master imgrintars, 14250 Hwy. S61A
Clarmant, FL 34711

MAKE homemade “How-loopportunity” booklats. Mine
v sarned $436,007. Money never slopa. Fres information.
Bookksts, 507 Oak Drive, Friendswood, TX 77546

HYDRAULIC JACK REPAIR MANUAL, CATALDG
$10.00. HYDRAULIC PARTE SUPPLY, BOX 4157,
BROWNSVILLE, TEXAS TBS20-4157

LEARN Sewing Machine Repainng. Men, Women.
Lucrative Profits. Gresslin Cormespondence School, Box
05, Alaxandria, Ohia 43001,

HEW| GROW EXPEMSIVE FLANTS. SELL FOR Z,000%
PROFIT. Free inlormation. Growbiz, Box 308010,

Seminary, M5 38479

MALORDER Books. 71,0007 Profit. Selectco. Box 1140,
Claarsmter, FL 4817

$10005 POSSIBLE, FREE. Sumped enveiope:
Progress, Box S3245-PM, Los Angales, CA SO0

HEW! 2000% PROFITS - in Moldmaki . Free
iormation. Castcrafar, Box 16586(M10). Mamphis. TN
38186-0586

RECYCLE METALS. MO, NOT CANS! Easy S458
wonkiy! Fres informalion. Recycler, Box B81804, Franklin,
TH J70E8-1504

52,000 DAILY From Your Telaphone Answaring Machina!
I've made over §1,000000 using minel (300) 6742218
Recordad Details.

PRINTING PRESSES, RUBEER STAMP
OUTFITS

TYPE lor printing and stamps. Catabog 52.00 deductible.
Cusakoer City Type, FLD. 3, Bax 134, Honaybrook, PA 18344

PRINTING Presses. Type Supplies. List $1.00. Turnbaugh
Supply, Machanicsburg, PA 17055

CLOCHS, WATCHES, OLD GOLD,
JEWELRY

RECYCLE! (AMAZING PROFITS MADE) Reconditioning
Automobile Batteries! (Fres] Information! Battery Oudiat,
Box 3300PM, Hickory, NC 28500-3300,

$1804 MONTHLY Buysell used cars |spare-ima) FREE
Details. Autonet, 507 Oak Drive, Friendswood, TH 77548

VINYL'S where tha money &! Prolessionally repair,
recolor fumiture. Quick, sasy. Two $20 jobs a day sams
you 51,000 a month. Homes, cars, offices, restaurants.
Start eaming in & lew days. Detalls free. VIP, 2007 Moan-
tross, Chicago BO616E.

HANDCRAFTED ciocks, Write; Two Qaks Trading Co.,
38906 Bathel Church Road, Osawatomie, KS 66064

JEWELRY, STOMNES, MINERALS

INVENTORS: Utiize The Logical Process™ to PROTEC-
TIOM And Potential PROFITS. FREE ADVICE, Your First Step
& Important Wa Have a Database OF 7 - Million Companies
To CAEATE OPPORTUNITIES FOR OUR CLIENTS. APEI
Washington, DC 800-458-0052

FREE help lor inveniors! Mo charge lor protaction forms
and informaton kit ANikated nwentors Foundaton. 1-800-
525-5885.

INVENTORS: If you have an mrwntion fof sale or license,
write for free bookiat explaining how we can help you,
Kogsler Salas Corp.. C-5-Fl-4, Fremonl Ohlo 43430,

DESKINER Waich Aeplicas, Compare Price And Sekection
Befors You Buy! Catalog 5200 Refundable Firsi Order
Gaminl Enterprisés, Box 1558, Bristol, CT D6011-1558

TREASURE Book Catalog. 1000 Books. Catalog. $1.000
Treasurs, Box 448, Framont, Net, BBI25 .

BURIED TREASURE - Sansilive squipment allows locat-
Ing from distance Brochure frea. Simmaons, Box 10057-MA.
Wilmington, NG 28405

FREE patent searches! Secrets revealed! For instructions,
$3.00 to: Pnilex Publishing, 289 5. Aobertson Bivd., Suite
515P1, Bewarty Hills, CA 30211

INVENTORS Donl be Fooled - Call Our Inveniors Club
1-B00-456-1 751

PATENT SEARCHES, W/'O REPORT 5185
UTILITY PATENT APPLICATION 51750
INFOTECH Design and Patent Professionals. Call far
information BOC-301 -B036

FAEE INVENTION PACKAGE Ouwison & Associates offer
Casglorsed

HONGKONG factory needs several new products for thiir
cversea buyers. Send product idess Tor noyalty evaluation,
Can produce sxclusively. Hongkong Plasts Metal Products
Company, Box 85827, Kwuniong, Hongkaong,

QUEENSBURY Gifs Sesks Unigue Products Ready For
Cristripation 412-322-8907.

BEST Agent in toy industry sesks lerrific products 1o
licensa! (708) 668-1406

FREE information Pechket! Professional Patenting and
Marketing services. Mew product bieas with prototypa or
Schematics Prafarred. But Not Required. Concopt Network
B0y B35-2248 Extension 1597,

INVENTIONS DEVELOPED & MARKETED - FREE PRO-
TECTION CERTIFICATES U.S. Patent Office Former Exam-
Iner, Licensed Patent Engineer, Manuiacturers Fepresanta-
tive. Patmart. Suite TOZPM. 233 Broadway, New York WY
T

BUSINESS OPPORTUNITIES

BPORT-EXPOAT opporiunity, proditabie workd-wide, mail
order business from home, withoul capilal. We ship plan for
no risk examinafion. Experience unnecessary. Free Fepor.
Mallinger, Depl. C270C, Woodland Hills, Calllomis 81367

YOU Can Make Big Monay At Homa! Free Detaits: Daley.
P.O. Box 1630, Norrigtcram, PA 15404

WORK At Home 5750, Weekly Possible. Send $2.00 To: D-
E Enr, Box 224-R, Montreal, Quebec. Canada HZS 3K0.

§100,000 A Weak! Without going to work! Free detalls.
Atwood Co., 12762 Brookhurst 5t 508-E, Garden Grova,
Calil. 92840

£I2607 IN BACKYARD! Growing new specialty plants.
Free bookbat, Growers, Box 1058-PM. Baellingham, WA
SE22T-1058

BiG PROFITS! REPAIRING WINDSHIELDS and plate
glass. $70,000 yearly, Call 1-800-441-4527 lof FREE details.
Glass Technology, inc., Dept 10P, 434 Tusner Dir,, Durango.,
C0 8130

PIAND Tuning quicily learned with homa study Counses.
Diploma granied, American Tuning School, 17050 Taller
Dvive, Morgan Hill, Calil. 85037

START A-Million Dallar mail order business. We drop-ship
2855 beat selling products. Lowes! bitow wholesale prices.
Irmasiale dalivery. Spaciaeclar REme Husiness oparun-
ty. Free Book SMC, 9401 De Sotg Avenue, Dept 20-70,
Chatswarth, CA 91311-4831. [300) J45-45MC

BIG MOMEY REPAIRING ALTD WINDSHIELDS, Suppiies
and information. Grubbs Glasa Paich, P.O. Box 243,
Monticallo, AR 71655 1-800-243-2213

#1 MONEY Maker Spang Timé! No salling! Mo invenbory!
Publicly documenisd seven weak 519918 incomel Free
sudia cassatie and Faport reveal everylhing. Rasl Monay,
333-PMC SW Sth Street, Grants Pass, OR 87526

BE YOUR OWN BOSS. REPAIR CRACKED WIND-
SHIELDS, (r's sy, We'tl 1aach you honw 10 Start and Fun your
ot Dusiness. Kesp ail the money you sarn. Palenied
Eguipment. FAEE valusble repor Call 1-B00-321-2597.
(Gias-\Weid Systerns, Inc, Box 5T55-0. Band, OR ST708

HOMEWORKERS DESPERATELY MEEDEDM But don't
gel caught in the homework fraud trap! Hundreds of
Isgitimate companies want 1o amphoy you now| Free regort|
Long SASE To: Consumer Network, Degt. P2, Box 8138, 5t
Paul. MN 55106

FREE Electroplabing Catalog. Books, Kits. University
Pubing., Box 1071, Prove, UT B4803

MAKE S500-52000 Waekly With Your Camera. Proven
Plan. PhotoOp, Box 4516-F, Glen Allen, VA 23058

LET The Government Finance your small business.
Grantsloans o $500,000.00. Froe recorded message: TOT-
A45-B000. (KZ3)

$382.00 From Square Foot Pywood. (HugeDemand) §1.00
[Refundahés), Woodwin-PM, POB B59, Bridgewatar, Mass
340858

§1000'S DAILY WITH “INSTANT MAILORDER KIT'
OPPORTUNITY, BOX 1649-PM, WAILLKL, HI 96703-6640

£320,000 Yearly Selling Books by Mail Reacruiting
Business Associaies, TPCF, Box 4113 Tomance. CA 90510

$500.00 FROM DME SACK CEMENTI Picture Prool §1.001
BRINCO, Box 401092-K, Hesperia, CA 02340

$295 DAILY “CHROME PLATING™ Auto Parts. Molorcy-
cles, inexpansivs, nasy. (Frea) information: Chrome Plating,
Box Z285, Waldor!, Maryland 20604

PLASTERCRAFT . . . Profdable Home Business 3000

Molds Avaitable. Detasls. Lynnetie. 6251C Menipark. Mantor,
Cihio 44080

$40,000 ON %9 ACRE! New Hydroponics - inepansive,
[ i, practicall Free information, Rabin's, Box 881604,

REAL ESTATE

Franklin, TH 370681804

COUNTRY REAL ESTATE CATALOG—LUnited Mational's
NEW catalog features over 200 pages af the besi country
real estate bargains across Americal Wilderness lands &
retreats. farms, ranchas, historic homes, watarfront proper-
ties & mom. Send 3485 to: UNITED NATIOMAL REAL
ESTATE, 4700-PM Badleview, Kansas City, MO 84112, Or cabl
1-800-293-1020, Visa/MC accepted.

WHOLESALE BARGAINE. Freebles, Giveawsys by madl,
Write: Wholasals, Box 51488-&, Ontario, CA 51761

MAKE YOUR DREAM COME TRUE, EARM 575000
YEAALY REPAIRING CRACKS BN WINDSHIELDS AND
PLATE GLASS, NOT REPLACING THEM. CALL 1-800-526-
A5 [USTAMADAY: THE GLASS MECHAMIE, 4555 N.W.
1I3RD AVENLEE, FT. LAUDEADALE, FL I3151

COUNTERTIOPS plus mora: Repair or Recolor WITHOUT
REPLACEMENT Cuick, assy to S600/day. [208) 256-0742
Write today 1o Aensw-All, Box 4506-PCAA, Vancouver, WA
Sa6E2

MAILORDER OPPORTUNITY: Start profitable home busi-
ness withoul axpanance or capital. Information free. Mail
Ordar Associales, Depl 463, Montvale, KU 07845

JOIN HOME-WORKER'S ASSOCIATION - Gel "Guaran-
tead Legitimate” home-employment ofters! (Many Choices!)
Wiite: Association - PMI054, Alexandria Bay. New York
136070250

VENDING INDUSTRY FACTS you need 1o know. CALL for
FREE newsietter, B00-221-5068

MAILORDER BOOKS - An Exciting Camser. Details
LSASE Hans Varhaiden, 4519 NE 22 Ave  Vancouver, WA

98663
{Continued on naxi page)
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BUSINESS OPPORTUNITIES
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PROFESSIONAL HAMDYMEN EARN $50.000+, Froe
“Getling Stared ’ Information - The independant Craftsman,
25564 Oreens, FL Warth, TX TE109-1107

BUNKBEDS. Clear $300 per day making bunk beds. Stan
&l hame in spare-time and expand 1he business af your own
pace. Bunka, TB00 Computer Ave, Dept PJ. Minnaapodis, MN
55435

BIG MOMEY N YOUR BAIL BOX! Easy ready mads
ordesr opportenity. Froe dedsils, order numbar - P 10100
1885 West Henderson, Suite 577, Columbus, Ohio 43220
2401

MEOM, COURSE WITH FREE VIDEOQ! MEOMNICE, BOX
5038, FALMOUTH, VIRGINLA 22400-0830

EASY BUSINESS! EARM 51,000 weakly Free deisdls
Wit or send stampad, sddressad snvelope. TODCO, BOX
12306, Merrihalie, IN 45411-2036.

SES00POUND PAID For Aluminum Scrap? (YES
Free Aepor!) Wrie: Ameriscrap - PM1D84, Alexandria Bay,
Mew York 13607-0027

$10,000.00 Monthly Teking Easy Snapshots! No Exper-
ance. Film Supplied. Photopro, 1611 Crenshaw #Z15M,
Torrance, CA 90501, (310) 5490007 Extension M3

WRITE, Publish, Prosperous Bookieis. Frea inlo. 306Z,
Aiverbay, Tampa, FL 33618

51,000 WEEKLY AR TOOL REPMRING. Frea Detsils.
Box 4172, Wichita Falls, TX TE308-0172

OF INTEREST TO ALL

ACHIEVE| Retain ERECTION, Freeinfo, 1971 Lumadan
3208, Branden, FL 33511

FREE PRIVACY CATALOG. Cash income opportunities.
Secral lcans. Mew identity, Eden, Box 8410-PC, Fountain
Valley, CA 82728, 1-BD0-1008-B4084

BECRETS of Dream inerpratation! Empowar Yoursedf!l
Frea inlo. Package: 1-800-878-0251

THE Complte Guide. “How 1o Meet and Pick-up Women™
Provan. EMective, Confidential. Change Your Lifs, 53.
COMMEX, Bax 168, Connar, Montana 55827,

GOVERMMENT GRANTS, LOANS. Booklat $8.00 To: AV,
8 Park Plaza #4268, Boston, MA 02118

$200 Dasty Lhilize your cassefte recordes for Mall Ordart)
{Froa) Report! Global, #2804185PM, Dallas, Toxas T5228

PROVEN Big Money Maker, Send 31.00, LSASE. HAMCD
ind, P.O. Box 853, Glenside, PA 19008

DON'T INE Of Carbon Monaxide Poissning - Protect Your
Family! Far Into Write: Dréamwadvar Ent., P.O. Boox 1048,
Mundssein, IL. B0DBD

NEW Mageniic Padlock! Mo Koyhole! Needs No Conmven-
tional eyl UNPICKABLE. 10:000 Different Magentic Hey
Combinations! $9.85 ea. 35 S5H. Gina's Nowal ideas. PO,
Box 88, Lexingion, NE GBASD.

EARN 55,000 Per Manth from Home Wil Your Own Direct
Mail Business. Frea Repor. 1-{B00)-B20-2536 Ext 322PK.

mﬂfnﬂwmm m

Tﬂtm‘lﬂﬂ' S2A MAIM, HAMPTON, CT 06247

500 YEAR OLD MACHINE GUNT Easy To Buaid Replica of
Ancient Chiness Crossbow. Fires 24 Arrows in 10 Seconds
Use Scrap Lumber & Handiools Seil for $75.00 Pans

§1200 Lindandy Designs, 15534 Lakeridge. Yorba Linda,
CA G2606

G MONEY! with CO-ROMS, Confidential repost reveals
technigues and siralegy. Minimal investmeni. Highetech
growth potentiall Only $5.00 postpaid Ven-Tech, Bax 476
PM, Maddlesex, M DBB4E.

HOME-BASED BUSINESSES + Feal homework! Eam
£1800. Pan-lime. FREE DETAILS revaais now! QPC. Box
E248-PM, Hudson. FIL 34674

BECOME A CEATIFIED PLUMBER. Learn Plumbing Trads
8t Home. Amercan Plumbing Association, 34208 Aurora
Road, Sute 296, Claveland. Ohio 44138

51,000 WEEKLY MAILING LETTERS. GUARANTEEDM
Fres upplies. Sand SASE. Genisis, Bow D015
Pid, Brookhyn, NY 11204

RECORD Videotapes . . . A1 Home. $5,000 Monthly Poasi-
ble. No Pomography. Free Deadls. Write: CMS Video
Comgany, Dept. 17, 210 Larna Square - #1683, Birmingham,
AL 35316

TAKE Catslsg Orders. We Dropship 4808 Name-Brand
And Speciality Products. Fres Catalog. Cobra, 1201 Eider,
Dept. Ei-0994, Ounard GA 93030

SEND ND MOMEY for any business opportunity until you
ped this Free Aepor. Dont gt ripped off! Write Lo Bulkley
Educaiion Technologies, 320 Cross Highway, Westpart, CT
06aa0

COUNTER-SURVIELLANCE Pays $250 HOUR! Learn how |
Mo axparience necessary. Free Book! 1-800-732-5000.

THIS I5 A SCREENED AD¢
LET Your Advartisemaent Achieve Tha Ssme Effect? For An
Additional $54.00 Per Advertisement You Can Onder Qur
Scmeening Process. Sama Price Applies To All Adwertss-
menis Mo Matter What Size, Small Ov Large. For Mom
nformation Call POPULAR MECHANICS CLASSIFIED—
T-212-648-J18T. FAX! (212 97T-54151212) SB8-5562.

CRAPS. Win big money consisiently GUARANTEED! Fres
Datalis. 1-800-217-TT11

POKER PSYCHOLOGY-Facts on betting. biuffing. Win
consistently! $4.00. Kasten, P.0. Box 5754, Virginia Baach,
VA ZME5

AMATING product to wash Bnd polish your car without
waier or wax. Free information. Sikva inc.. P.O. Box 2112,
Yorba Linda, Calif. 82686-1312

GUARANTEED winning roulette method. For free infor-
mation send a sell addressed stamped envelope 1o: James,
B58 Fromt Stresl #7277, Lahaina, Hawaii BETE1

“MENS SENUAL PERFORMAMNCE AFTER 40: Whai Hap-
para, Why | Happans and What You Can Do About B by Dr.
Laubach. Sand §15.95 To: Leadarship-L, 1221 Cotonwood
ai Drive, irving, TX 75038 B00-443-6012

ATTENTION MEM! Dizconver hand-1o-Tend instructional vid-
808 on home improvement, sports, parenting, martial ans,
boating, many mone Hundreds of fitles. Great gift idess.
FREE CATALOG. KH Enterprises. Box 454, -1, Peaadena,
Ca gna2

DRUG RAID SEITURES: Buy Dirt Cheap! Cars, houses,
boats, compuiars. Seizures, Box 51486-A, Ontario, CA 31761

GOVERNMENT AUCTIONS Your Areal Cars, trucks, com-
putlers more! Mus! seill Call anytime: 18005012812
ExSPTIG0

LOANS BY MAILL

IMMEDIATE CASH LOANS! Borrow $1,000-575.000, Re-
pardiass of credit or income-Mo Collateral Requinsd. SAME
DAY PROCESSING. Call Toll Fres 1-{B00A52-0860.

CASH! Visa - Mastercards, Lowest interest Oueteal Co.,
Baox 537, Walla Walla, WA #9362

MAIL-DRDER KMOW-HOW, Datalls. Action Publishing,
P.O. Box 1167-A104, Monumaent, CO 80132

MNEED-A-Loan $500-5100,000,00 Bad Credit Mo Probiem
1-B00-441-3012

STOP! 51,500 WEEKLY FROM HOME. folding our pam-
phiats! Materials Suppliod! ... No Gimemicks! . . Sea For
Yoursedl! Wrile. Dirsclor, Box 11916, FI. Lauderdpda, FL
FI39-1816,

SIGHATURE Loans Must Have Checking Account &
Staady Job. 1-800-445-0680.

BORROW S500-340,0001 “Chvarnight’ on Signature. Kesp
Indefinitedy! Action, Box 5499-A, Diamand Bar, CA 31765

END MOMEY WORRIES! Redire financially secure! Traval!

El'H-nlr Grandchildren! Exclusive SPECIAL REPOAT: RE-

VERSE MOATGAGES shows how equity convarts into lile-

lima incomal Only $8.85] Use credil card. 1-800-240-1637
CALL MOWY

WORK AT HOME! 250 Monay-Making ideas revealed. Free
cetalls. J.W. Entarprises, DRPM2G2, 7040 Avenida Encinas.
Ste. 140, Carlsbad, CA S2009-4658

SECRETS to finding and selling scrap copper, brass,
aluminum bookiel Send $3.00. Free price-grading guide
Imvier-Gold, P.O. Box 530854, Livania, Mechigan 48153

FEDERAL LOANS for small business now available,
1-800-T77-E342 for rea datais.

BORROW §100 - §100,000! No Gollatersl. Personal. Debt
Consaligation, Business, Rasideniial - 1-800-444-8500

FREE Gowernment Grants| $200 (Refundable) Wallace,
Bax 65580, Virginia Beach, VA 23467

OPERATE HOME BABY SHOE Brorzing busshess Poben-
tial unlimibed! Kits. Supplies. Siore Displays. FREE informa-
tion 1-813-655-0346

OMCE IN A LIFETIME OPPDRTUNITY. incredible Cash
Banerating Tood Avallable Immediately! Limited Dffer. Ruth
BASE To: GISI, 4758 Pelm Ave., 5-274, Hialeah, FL 33012

FREE 900#°S - Ouisianding Cpportunity, Uniimited in-
come - Frea Information Call: (974) 573-2067.

HOW TO MAKE A WHOLE LOT MORE THAM
$1,000,000.00 (Writing, Commi , Publishing and Sall-
ing ‘"How To" Information ) NAM. 171 Rink, Peterbonough,
Ont. K5 206

EARN Extra monay in this unigue Central Humidification
Business. Write for information package to W Enterpeise,
662 boguois Ave,, Ancaster, Dnt. L9G 384

YOURS FREE! Complete information On 250 REMARK-
ABLE Home Business has Ever Invenisd. YSP,
Bax 4572-PM10, Hisleah, Florida 33074, [306) 819-0267.

DO PARALEGAL WORK FROM HOME. WO EXPERIENCE
NECESSARY! free ieraiure. B00-341-3634 Parslegal, 314
West BBLN, New York, WY 10025

$500 for your old jeans? Fareign buyers need Amercan
denim. $9.85 for flusirated bookist describing waluable
iimma or SASE for details. Capo Publications, 151 Unvarsity,
#330-PM, Denver, CO BOI0E

PRNVATE INVVESTIGATION TRAINING! BIG [INCOME! OWN

MAKE Money Malling Postcaros! Bulid & massive money-
making machine by mall with our high-profit program| Free
details. Resowrces, 5337 College #305-WT, Oakland, CA
L]

MAKE money building 1-pleca round plonic tables. Plans
£16.95 McCauloy, Box 250413, Hally Hill, FL 32117

$80,000 From One Acrel GROW GIMSEMG. Lse's, Box
BAETE-FM, New Augusta, Indiana 46268

END MOMEY WORRIES! Relira financially sscure! Travel!

Equ.- Grandchildren! Exclushes SPECIAL REPOAT: RE-

VERSE MORTOAGES shows how equily converis nto

litedirne incoma! Only $8.65! Usa credit card. 1-800-240- 1637
CALL NOW!

MAILORDER Millionaite Reveals Monsymaking Secrems.
Frea, sxciting cassatte Mel Powers, 12015 Sherman Road,
Mo, Hollywood, Califarnis 1805

GROW Hair 4 Months. New Discovery! Box 1002-C, Makats
1260, Philippines. Brochure §1.00,

INSPECT HOUSES 5225+ APIECE! Easy, Inexpensival
Froo dotails. UNLFORM, Box 27025, Pittsburgh, PA 15235
To28

SELL Information By Mall. Eam Hundrads Daily! Money
Mewar Stops| Schwab's. Box 208, Jacksonwille, Morh
Carolina 28541

138 POPULAR MECHANICS

HAIR REPLACEMENT Insifa Information Booklet, Look
Graal, Save Monay. $16.85 To: PAK Enterprises, Ste. 121,
24414 Jaricho Tumpike, Gargen City Park, NY 11040 NY
Residents Add Sales Tax.

HAIRPIECES Save § Wiite Pasry King, 2730 Octavia St
San Francisco, CA 54123

COLLEGE DEGREES. High School Diplomas. Authantic
looking. Frea Catzlog. Depl. PM-156, Nalional Centificate,
126 131h St., Broaklyn, NY 11214, (T18) T68-8803 [24Hours)
FAX T1B-865-3400

REMAILING 51.00 (Lotter). Michasi Forzano, P.O. Box
20018, Washington, DC 20041

FREE! REMAILERS LIST. AGENTS MEEDED. PS5, Box
20658, San Antonie, TX TH229

CONFIDENTIAL Address.  Forwarding  Wordwide,
Veicamall, Mailposi, 24218 Pran, Chicago, B0645. (112) TH4-
0100 (800) BS0-3198.

FREE DEGREES! COUNSELING, SPIRITUAL, HYPNO-
THERAFY| MINISTERIAL LICENSE! P.U.LC., Box ITEXGS-
M. Sacramanta, CA 35827, ks

REPLICA Swiss Waichea 18KT Goldplated] Lowest
Pricas! 2¥ Warranty! [404) 682-0600.

ETERNAL Security? Modemn Day Revival? Free Bible
Studies: Light. St Maries, ID 83881 (208) 2452113,

ENJOY Gourmet Coffess Delversd Monthly, Krisny's
Cofess, P.O. Box 532, Gumnea, IL 60031-0532

FREE MONEY Can Ba Yours Caloulating With Your Lofto
Card. Detalés Froe. .G, Noes Co. 4711 Hope Valley Rd. Suite
W15, Dierbarn, NC 27707

BUYING Tungsien Carbide, Moly, Tantalum, Gold, Sitver,
Platinum 1-800-321-8514 3

GOLD, Siver, Platinum, Rhodium, Tanialum. Samples
Evalisated. Free. Ore Assaying Sarvica. Call Wholosals
Tarminal Toll Fros: 1-800-032-1000




CONTALCT LENSES

PAY A% Of Bills Owed, Detalls Free. info-Tech, Box
1841, New Haven, Connecticut 06507

PAY LESS INCOME TAX - Plan ahead - Gat a REFUND - 10
guarantead 1954 tax deductions for quallfied taxpayers
Send $5.85 & §1.00 postage. PAYLESS TAX, P.O. Box 314,
Baitimore, Marylandg 21203-0314

MEW Valid Crodit Fils Guar, Free info; Call 213-368-8114.
MILLIONS AVAILABLE OVERSEAS OFFSHORE CASH

ACCEPT
TIAL DETAILS FORWARD 35.00. W-BM-C, 4816 WEST
SAHARA AVE. SUITE #3132, LAS VEGAS, NV B9102

GET QUT OF DEPT. No Ban , Guarantesad System.
$5. Thompsan, 1020 SW Taylor #TT0-D Poriland, OR 57205

NDIVIDUALS sager 1o kcan monay. Mo credil check
Hurry! Free Informaton: Chomons Agency, 63A Eim,
Topsham, ME 040861424

CREDIT DEMIEDT Erase Crodil Repon Errors Yoursall
Free Details. Action Publishing, P.O. Box 116T-A104,
Monument, CO 80132

BE JUDGMENT PROOF. Probect your asssls. Free (nfor-
mation. JW. Enterprses, DTPM292, TO40 Avenida Encinas
St 104, Carlsbad, CA 22009-8638

UNSECURED MasterCardaVisa's - evan ! your credit
stinks! Mo Fees! Mo Nonsense! Fres Dalails| Frankiynn, 1246
Autumn Drive, Tampa, Flonda 33613-2302

WHOLESALE Contact Lenses. All Brands. Example. Dis-
posables-§17.00, Bausch & Lomb Softkens-511.00. 1-800-
521-3511

CIGARS, Tobacco, Pipes, Chew. From Catalog Erie
Tobacco Co.. 1828 Eucilg, Cleveland, Ohio 44115

FANTASTIC DESSERT RECIPES!I 15 Easy to Make, $4.00/
BASE Mally, Box 1250, Kemah, TX 77585

AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE-
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO
CHARGE IT TO. ASK FOR DOROTHY NOLAN. (I13] 849
16T, FAX: (212) 977-5415{217) 586-5562

WINEMAKING, BEERMAKING, ETC.

WARE, Catalogus 3200 Established 1953 HAGENOW

LABORATORIES, 1302 Washington, MANITOWOLC,
WISCONSIN 54220
TELEPHONE & SERVICE

LINSTED - Order Now, Supar Football Telephone $80.00
Monay Order. Merja Inc., P.0. Box 24118, Mew Orisans. LA
Tola4-4114

e ——

FREE CATALOG Erew qu.lJH.'p beer yoursall, Call Wind-
River Brawing 1-800-286-HOPS

WINEMAKERS - B-llnnlt“ Froe Catakog Of Supplies.
1-800-488-5444 Semplex, Box 1147EP, Minneapaks,
Minnasota 55411
" FAEE BEERMARING BOOR-Catalog Fines: Equipment,
Ingredients. Fast Servica® 1-800-852-8545.

BEEAMAKERS-Winamakers Free Catalog Fast >
Free Recipes. Callar-M, Box 33525, Seatile, WA 98131 800-
342-1871
“WINEMAKERS - BEEAMARERS Fres iusiraid Cataiog -
Fast Service, Large Selection - VISAMaesiercard - (B16) 254-

INFORMATION. On anything, Ferguson Rassarch
Specialists, 50-15 Woodside, Woodside, New Yark 11377,

GUARANTEELDY Mever Forget An Occasion. Find Ot How,
1.00. i's A Date. Box 201, Willow Springs, IL 60480

—_—
TREE KILLING MAIL. 510.00 Each. § for §25.00. Troes, Box

3064, Mapls Gien, PA 18002

FREE LEGAL - TAXES - FINANCIAL SELF HELP INFOR-
MATION. AX Distributors, P.O. Box 454, Atwood. CA 82601

HEARING AIDS - GUARANTEED LOWEST PRICES! No
huge commissions. Homa trial, terms, All makes. We're the
oldesl. biggesl. best. Custom instrument specialists. Froe
information, 1-800-323-112 Lioyds-PMC.

FREE Hearing Aid Calalog, All Models. Hupe savings! No
salpsman will call. Rhodes, Dept. 31, Brookport, IL 62010,
1-800-468-3100.

HEARING Aid Fiepair. Guarantesd. $66.00. HABS, BOX 51,
Yook, PA 17405

RECIPES, COOMING, ETC.
GREATEST Saisa In Country. Easy Recipa 52 Pyperco,
Suite 420, 4222 175 Business Spur, 5.5.M.. M| 48783
VEGETARIAN COOKERY, owar TTT mcipes. §3. Ellen Jay,
335 Oregon Streel. Hollywood, FL 33018-2018

TOUCH of Mexico Recpes, $100 Recpes, Box 50924,
Hendarson, NV 8008-0828

RECIPE Ressarch I'll Find The Ones You Want 3500,

Jackis, P.0. Box 434383, Garland, Texas 75043

BURNED OUT ON CHARCOAL? Converi Your Maat
Smoker To Gas. Free Brochune - 1-800-865-5353.

d Homemade Salsall 3300 5 A S E Aragan
Rezipes, 430 Sauth 4th, Montrase. Colarado B1400

0242 - Kraus, Bex T850-L, m% I iss0ur| 84054
INSTANT W1 AND

HIGH Cuality Wines And Bears n Minutes. SHERRAY,
VERMOUTH, BOCKS, LAGERS and more. THE LAYMAN'S
PRAOFESSIONAL FORMULARY FOR ALCOHOLIC BEVER-
AGES shows you how. 105 Pages. §18.85 100% Guaran-
teed. John Fleming & Friends, P.OX Box 517948, San
Francisco, C& S4101

FREE. Homebrewar's cataicg. Brewery. 1300 Cuincey,
Minnsapolis, MN 55413 BOC-347-4042
“FREE CaiBiog, Setasian Hrewers. 7710 91 Avenue, Ve
Buur.h Flnﬂch 22067, 1anu-msun5

c-uumvmﬂ-mmm Munhuymaumsc
20563

STOR INVITING CRIME BY ACCIDENTALLY LEAVING
YOUR GARAGE DOOR OPEN! FREE INFO. Secunty Plus
Systems, PO Box T4B0G2 Anmadi. 0O BOOOE

HOME PROTECTION- 8 Sacurity system decals, Pius Tips
To Betier Protect Your Home. $8.00. BLK enterprises, P.O.
Box 2058, Englewood, GO 80150

Popular Mechanics

224 West 5Tth Street, New Y M.Y. 10019
Classified Advertising Dept. Ig"ltlliM‘iH

DEADLINE FOR ADS: Copy and payment must be received by the 5th day of the 2nd preceding manth for the issue in

whach the ad is 1o appear. Sea Head of Classified Section.

HOW TO COUNT WORDS: Nama and address must be included in counting the number of woras in your ad. Each
initial or number used counts as 1 word: J.J. Smith, 224 West 57th Street, New York, New York 10018: 8 WORDS.
Zip codes are not counted, Phone #; 2 WORDS, Symbols used as keys are charged for, City
aach: New Brunswick, New Jersay: 2 WORDS. Abbreviations swch as C.OD., FOB, RPM, USA, PO, 5x7,

or state count as 1 word

Orchasr
Form
o4

FAX: (212) 977-5415
'21!! 586-5562

511,65 per word—10 Word Minimum

BOLD FACE CAPS—$1.00 Per word
[(First Word: No charge for Bold Face)|
$60.00—B/F CENTERED HEADLINE

16mm ara counted as 1 word. (P.0. Box 392 counted as 3 words) Webster's International Unabridged Dictionary {5 Words or Less)
will be used as our authority fior speldling, compound words, hyphenations, abbreviations, efc. Sand remittance ﬁiﬂ—ﬁmﬂﬂi
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The Infohome

The information superhighway is just down
the road, and they re building an off-ramp
right into your home. Our cover story explains
what hardware you’ll have soon in each room
of your home and what it will do for you.

Our Annual Guide
Save time and work by building, step-by-
step, seven jigs that add versatility to your
power tools, and standardize routine shop
operations.

Cargo Liner

This next-generation trans-Atlantic freighter
will deliver more goods at luxury-liner speeds.
Relying on a radical hull design, this cargo
ship breaks all the rules and looks good doing
it. Take our guided tour for the inside story.

Police are using night-vision equipment to
bust crime. We go on patrol with the Newark,
New Jersey, police to see how effective it is.

Ride Of Your Life

Bulletproof, bombproof, terroristproof. When
airbags aren't enough, political and corporate
figures depend on armored limos for their
personal safety. Here's how they build "em.

Highway Floater

The amphibious car’s back—and the Agua-
strada excels, dry or wet. Able to top 80 mph
on land and plane at 40 mph in water, this
car-boat is a blast. Come along for the ride.

Editor's Note—Due to changes in production schedules, an
article may not appear when originally planned. We apologize for
any inconvenience this moy couse.

FOPULAR MECHANICS (138N (WE2-4558) i ”El.ﬂlll.lhd by The Hewrst Corporstion, 859 8th Aveeue, New York, NY 10018, US.A. Subseription prices: United States and

all other contries, st §16.00 for aach
Agresmnent No, 250178 CANADA G

$106.54 for one vear, $79.54 for o yedrs. Canaiks
Mail Prodoct (Canndinn Distriboiion) Sades

changes to Populsr Mechanics, P.0). Bax 7170, R Ciak, 1A 51580

140

. Bpreni-cliss
Puhlirstions \"E]l HMIELHmmFmM Mnifling &
N0A TC2 Hegimersd ns secoesd-matter 5t he Post Office s Mindeo DUF ., Mexios, June 20, 1550, © 108 by The Hesrst Corporution. All dghts reserved. Prin

rapssicma,
postage pakd a8 New York, %Y, and additionsl malking cffioes. Cussds Post i”r
i Lad, 830 Meroer =2 “IEH‘L'I.‘IF {hetarin
In US.A POSTMASTER: Send silifress

POPULAR MECHANICS = CCTOBER [594




The Dirt Devil Wet-Dry Vac.

We put a lot into it.
S0 can you.

The detachable
blower is powerful enough
The to blow away dust. dirt,
full 212" and leaves.

accessory kit _ The

includes two wands. — = 3 extra-long

a Hloor/squeegee . : hose and cord
tool. a crevice tool, ' . mean thig
and a 7-foot ' famw vACUUM can
hose h ) really go the

distance

The

The 8-
convenient

or l6-gallon built-in tool

tank
CApacity tank can caddy means you

hold wet and dry will spend less

messes together
v time looking

without removing

the Llter.

for tools

The low center of gravity

and longer wheelbase mean enhanced stability and For a retailer near you, call 1-800-321-1134,

maximum tip resistance.
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