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£1884 The Prodeniinl

In 10 years, college will cost $17500 a year.

That's a state school.

You have two kids.

Neither one has a decent jumpshot.

We can help you learn the ABC's of college funding. So your children's
education can be rich, even if you aren't.

Peace of Mind. It comes with every piece of the Rock:

ThePrudential !;:
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WHYBUYA GAR W

B. ying a car with anti-lock brakes is a smart
move. But what about when you're not braking? When
you're just driving? Carnering? Or tackling a slippery
hill? That s when you need Subaru All-Wheel Drive.

ACTIVE SAFETY.
THE BEAUTY OF ALL-WHEEL DRIVE.

Unlike passive safety features such as seat belts and

air bag:,'.fubaru All-Wheel Drive is d.l'h"d'}'s war.&jng o

help keep you out aftmubff. Under normal conditions,

the system delivers power to all four wheels. And
should there be a loss of traction, power is

instant frr redirected to whichever

th.. .

the best grip. So you're always ready for an emergency
swerve. A sudden storm. A tricky turn. Its what makes a
Subaru with Al Wheel Drive truly beautiful

AWD MEETS ABS.
Theres no question that All-Wheel Drive provides extra
IEH e - fw"ﬂlf ; traction to JEI-EIP

i ety
i i

get you moving. But Subaru All-Wheel Drive alse helps
youstop. During heavy braking, the Al-Wheel Drive
system steps in to assist the Anti-lock Braking System. By
having power available to all four wheels all the time, All-
Wheel Drive uses the engine to help control wheel speed.
This lets the Anti-lock Braking System be more effective
in bringing you to a safe, controlled stop.

This ingenious cooperation between All-Wheel Drive

"
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[H SMART BRAKES

A SMALL PRICE TOPAY FOR A SMART VALUE

Subaru Al-Wheel Drive doesn 't have the drawbacks

l l of standard four-wheeldrive. It’s fully automatic and
— —

requires little maintenance. Plus, it gets

better mileage than

a front-wheel drive

Toyota Camry.t

The New All-Wheel Drive Legacy.
STARTING AT $15,998"

and anti-lock brakes gives the And it costs surprisingly little. In fact, you can getan

Legacy, asafety combination . allnew, All-Wheel Drive Legacy for as little as $15, 99911
you can't get on any other car Call 1-800-WANT-AWD or visit your dealer to test-

in its class. Perhaps that s why J \ drive an All-Wheel Drive Subaru. It’s the smartest
Subaru sells more all-wheel [ thing on four wheeks

drive cars in America than

all other carmakers

combined.*" . _TheBeaug/quﬂ-WheefDnve“
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EDITOR’S
NOTES

@ It's a sickening sight to Americans. A downed plane. North Vietnamese
regulars or Viet Cong picking over the wreckage. The fate of the crew un-
known. Unfortunately, it's a scenario that took place more than once in the 60z
and early "T0s in Vietnam. In some cases, the fate of the crew—and the fate of
over a thousand other 1.5, armed forees personnel—has never been deter-
mined. Now, with the lessening of tensions between our eountry and Vietnam,
finally some measure of cooperation has begun to determine the fate of those
still unaccounted for, It's an all-out effort by teams of specialists bringing the
latest technology to bear on the situation. Contributing Editor Cliff Gromer
followed one military team to a potential aireraft erash site in a remaote area of
nurﬂt V1Emarn E&r]} this vear, then followed the trail of information as it led,
- = literally, around the world, His

gripping account begins on page
41. And we wish those involved
every success. ... While we sit
here pondering what the future
might be like, telecommunica-
tions engineers are already de-
signing it. How about a world
where you can instantly communi-
cate with anyone, any time, from
anywhere? If either the Teledesic
or Globalstar low Earth orbit
gatellite systems gets built, that's
what we'll have. The chanees are
pretty good. Check out the story
on page 67. ... And while it's nice
| to know we'll all have a high-
tech future, it's also comforting
to know that some things never
change—Ilike classic furniture de-
sign. The 4-posted bed is one of
those designs and if you've ever
coveted one, here's your chanee to
build it yourself. Our Home Im-
i - = provement Department editors
Gromer In Hanol at the Ho Chi Minh Memorial. tell you all you need to know
beginning on page 80. ... There's nothing hotter on the water this year than
jet boats, those feisty little screamers that scoot around acting like high-
ﬁrfunnanre speedboats but sell for prices more like low-performance row-
ats, Well, not that cheap, but you get the idea. If you're thinking of buying

a jet boat “for your kid,” check our eomparison test of 10 of the most popular
models out there, It hegins on page 46. ... Ever wonder how those Winston
Cup stock car teams change four tires, dump in a full tank of gas, adjust
the suspension, clean the windshield and give the driver a cold drink all in
one 15-second pitstop? Having the right custom-made special tools is part
of it, as Contributing Editor Rich Taylor found out after spending & weekend
with the Darrell Waltrip/Western Auto Chevrolet team. His fascinating report

begins on page 53, Till next time,

Joe Oldham
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Your urinary symptoms may be caused by a condition called benign prostate
enlargement or BPH. BPH is not cancer and does not lead to cancer, although
the two conditions can exist at the same time. Remember, only a doctor can

Is this vou?

Do you gel up more than once or twice a night lo urinate?
Do vou often have sudden, uncontrollable urges to urinate?
Do vou have a hesitant or slow urine stream?

Do you have a frequent need to urinate?

If vou answered ves to even one guestion, tell vour doctor.

Yes No
o 0
O 0O
O 0

evaluate your symptoms and their
possible causes.

Today, symptomatic BPH can
be treated by your doctor in
several ways. The options are
monitoring the condition with
regular checkups, surgery, or oral
medicines. One oral medicine is

PROSCAR, the only prescription medicine for the treatment of symptﬂmanc
BPH that can shrink the prostate.

PROSCAR works by blocking a hormone that can
cause the prostate to enlarge. Buf it is important fo
know: PROSCAR doesn't work for everyone.
Although the prostate may shrink, there may not be
an improvement in urinary symploms. However, in
clinical studies with PROSCAR, some men have seen
an improvement in their urinary symploms after 2

The proshate surrounds
part of the arethra,

the tube that carries
wrimnir fromm e Dladdler.
As the prosiule enlarges,
it car sqreese
wrethro ard couse

wrinary problems

weeks. Others have found that PROSCAR took up to several months to heh:w
them. Because all men are different, you and your doctor will need to deter-
mine how PROSCAR is working for you.

If you have any urinary symptoms, see your family doctor or a urologist soon,
and ask about PROSCAR. For free information to help you discuss your
symptoms with your doctor, call 1-800-635-4452.

For the treatment of symptomaitic BPH

PRUSLAR Dr

(FINASTERIDE)

01904, Merch & Co., Inc.

The only medicine that can shrink the prostate.

Al rights reserved, Please see patient information on the next page. JAPOME{A0Z)-MIPALE)



PATIENT INFORMATION ABOUT
PROSCAR" (Prahs-car)
Generic name: finasteride (fin-AS-tur-eyed)

PROSCAR is for the treatment of

and for use by men only.
Your doctor may ihe PROSCAR if you

prescri
have a medical condition called
hyperplasia or BPH. This oocurs in men.

Please read this information, nw&luﬂ:ﬂuﬂn

mrmdhthnm&utqulu

BPH'h of the

1 tog s sy g

e g sy I8
3

vemteiet the flow of urine. Thiscan w10 "

symptoms such as:

+ 5 weak or interrupted urinary stream
» g feeling that you cannot empty your hladder
completely

» & feeling of delay or hesitation when you start
to urinate

* & need to urinate often, especially at night
+a fealing that you must urinate right sway.

Treatment options for BPFH

There are three main treatment options for BPH:
+ Program of monltoring or “"Watehful
'Wlltl-‘" lhmhumaln:-htpdp .
gland and no symptoms or il his symptoms
nutbuthurhm.hnandknnduﬂimrhmwdmda
on & program of monitoring w would
include regular checkups, instead of medica-
tion or Furgery.

* Medication. Your doctor prescribe
PROSCAR for BPH. s;-*w%rm
does"™ below.

* Surgery. Some hu.nt.umqnudmm
Tm.r-lbﬁurmn-t&rﬂ:e different sur-

for BPFH. Which procedure is
mmo:;ummundnﬂu]

‘What PROSCAR does

PROSCAR lowers levels of a hurmunum}lnd

DHTidihydmI;mhnutumna] I]H"I' e
:hnnkl.gan{ﬂma:hrmd gland in

MDAt TR 'I‘]:nunhndmpnd:-ﬂmpmue—

ment in urine flow and symptoms over the next

several montha, However, since each case of

BPH is different, you should know that:

* Even though the prostate shrinks, you may
NOT see an improvemoent in urine flow or
symploms.

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

* Even though you take PROSCAR and it

you, it is not known whether P
uees the need for purgery.

What you need to know while taking
PROSCAR

* You must ses doctor regularly.
‘While taking you must have regu-
lar checlups. Follow your doctor’s advice

about when to have these checkups,

* About side effects. Like all prescription
MPMMmmmm Side
effects due to include impo-
hum{urnlblhhrh}mmmhm}mﬂh-
desire for s Each of these side effects
occurred in less than 4% of patients in elinical
studies. In some cases side effects went away
while the patient continued to take PROSCAR.
Some men taking PROSCAR may have a
decrease in the amount of semen released dur-

You should discuss side effects with your doctor
before taking PROSCAR® (Finasteride) and any-
time you think you are having a side effect.

-Ebﬂqmm“ Your doctor

* About (PEA).
Your doctor have done a blood test called
P3A. P can alter PEA valies. For
more information, talk to your doctor

* A warning about PROSCAR and
pregnancy.

PROSCAR is for use by MEN only.
whnﬂﬂbuﬂlwiﬂm
"hﬂnﬂmmmmm mm
o could beeome p

active ingredisnt in m&ﬂ.

If the aetive ingredient is absorbed
woman who is pregnant with 8 male b%lhy
mmﬂwnﬁhbrmbebnmﬂﬂt
ANy WOmADn pregnant or w

become mmutnntmhhd‘n-ad

contact wi active ingredient in
PROSCAR

Two of the in which a woman t
absarb the active ingredient in [T

Serual contoct. Your semen may contain

a smell amount of the active ingredient

of the drug. If your partner is pregnant, or

if andruurpnrtnardauﬁg]mham it
Yol TSt taking PROSCAR

mhmmioffmrwmmuld

hmmw&mmnfluxﬂumm

exposing her to your semen

{discuss this further with your doctor].

Handling broken tablsts. Women who

are pregnant or who could become

must not handle broken tablets of

E':hmmm -hnhmgu.mtmlnhmg;:{
the active ingredient in RI)BG&R,I -
Remember, these

tor should be consulted.

PR bregiac, o gk bacotse pregn
15 pregnant or could become pregnant,

How to teke PROSCAR

Follow doctor's advice about how to take
FRCﬁ(ﬂ You must take it every day. You
may take it with or between meals. To avoid
forgetting to take PROSCAR, it may be helpful
to take it the same time every day,
Dumilhm?ﬁﬂﬂﬂﬁ.ﬂﬁlhmyﬂmﬂu it
wis prescribed only for you.

mi'msmnm.u madicines out of the
of children.

FOR MORE INFORMATION ABOUT

‘PROSCAR" AND BPH, TALK WITH YOUR
DOCTOR. IN ADDITION, TALK TO YOUR
PHARMACIST OR OTHER HEALTH CARE

€9 MERCK
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" The Best Defense

Introducing Passport 5000:
The first detector with an LCD monilor for
the most advanced driving protection ever.

The first detector with an LCD monitor

An innovative LCD monitar (patent pending) lets Passport 5000 disploy more
information than any conventional LED-style detector. More information

means you can drive with complele assurance.
IF LED IKBCATES: IT MEANS:
K-band Du.i_ !iq_m} pointers mdicate that K-band signals are
e L s e ariginating from two separate sources in your area
i Our patented DPR™ anti-falsing system awtomatically
Rejecting False Signal detects and rejects false Ka readings, You'll receive
audible alerts for true Ka readings only,
Emergency Esch Passport 5000 incorparates the Emergency
Vehicle Alert Yehicle Waming System, should the proposed system

be introduced in your driving area.

PASSPORT 5000

TRAFFIC ADVISOR

Passport 5000 is the ultimate
driving instrument. An innovative,
angled LCD monitor (patent pend-
ing) displays far more traffic in-
formation than conventional LED
detectors — information required
for total driving confidence.

Incoming signals are quickly
analyzed and then displayed on
Passport 5000's monitor, elimi-
nating the guesswork typical of
conventional LED models. And no
guesswork means you can devote
your full attention to driving.

At a glance, Passport 5000 pro-
vides the information needed for
quick decision-making, such as
the type of radar/laser used and the
signal strength. It even displays
when false signals are rejected.
Best of all, it comes with the qual-
ity, features and performance you
expect from an Escort detector.

The Passport 5000 Traffic Advisor:
Improve your ability to react with
the most advanced detector ever
invented. Only from the detector
professionals at Escort.

*SATISFACTION GUARANTEED +

Try Passport 5000 with no risk. If
you're not 100% satisfied with its
performance, return it within 30
days for a refund.

Try Passport 5000 for 30 days at no risk:

1-800-433-348

Opem 24 bowrs & day, T dave § wenk,
(In Canmln call toll-free |-AO0-BRT-5452)

Passport® 5000 $199

Shipping & handiing is sddillonal. 08 res. add 6% sades b

ESCORT
# Depariment 506894
5200 Fields-Ertel Road
Cincinnati, Ohio 45249

ESCORT

The Innovative Edge™
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LETTERS

Folling 11m Bad Guys

I am bothered by the
comment in your Editor's
Notes that you favor the
simple: *I have nailed shut
all the bottom-floor win-

dows." Fire codes in all 50
states prohibit any person
from recommending such a
procedure, but a homeown-
er can do what he pleases.
It i amazing that you made

this statement.
THOMAS J. CHUDA
SANDWICH, MA

While casing the house
photo in the Crimebuster's
Checklist from “Safe At
Home" (June "), I found a
good, simple theft deter-
rent that was missed. Sim-
ply spray paint the inside
glass of the garage door
windows gloss black. The
windows look the same
from the outside, but a
potential burglar cannot
look inside to see if there
is a vehiele.
DWAINE T. GORDON
WYNDMOOR, PA

Dirty Harriet

I get my first subseription
igsue, and there's this er-
ror. Not a little error, but a
huge zit-on-your-face-at-
the-prom kind of error.
“Dirty Harry's .357 Mag-
num?"” I took a reality
check and asked my wife
what kind of gun Harry
Letters are subject to editing for
length, style and format.

10

used “Fnrty -four Mag-
num,” was the immediate
rep]:,r. Joe Skorupa, hang
your head in shame. Next
time you want a correspon-
dent to cover the SHOT
Show, give me a eall. T'll
even take my wife.
RICHARD M. FINK
DULUTH, GA

Thanks for the coverage of
the guns at the SHOT
Show, It's a welcome
change from your competi-
tor, whose publisher's anti-
gun bias even extends to
the point of censoring out
interesting news about

firearms.
JOEL ANDERSON
VENICE, CA

It's good to know that PM
is committed to advance-
ments in technology and
hasn't bought into the
“guns are evil” state of
mind. Most publications
would shy away from gun
advertisements. The anti-
un attitude of Popular
cience and its contribu-
tions to Handpun Control
Inec. resulted in my sub-
seription move to PM.
JAY HEMING
HARRINGTON, DE

Popular Science? Are those
guys still around? e

1 understand you're taking
a lot of heat for reviewing
the Beretta 92F5. Well,
you're defending the Sec-

ond Amendment, and you're

also defending the First/
Thanks for sticking up for
freedoms!
CRISTINANYU
NEWARK, CA

Your intelligent and honest
coverage of gun-related
issues is refreshing. The
great mass of the print me-
dia has chosen to adopt a

poliey of smears, lies, hall-

truths and ad hominem vi-
cinusness on these matters.
Your work is a beacon of
honesty in a growing filthy
cloud of spiked stories and
outright lies.
JOEL ANDERS
LOS ANGELES, CA

Thank you for not jumping
on the antigun bandwagon.
I appreciate and enjoy your
firearms articles. People
who wouldn't be eaught
dead buying a “gun” maga-
zine might even learn some-

thing!

MIKE TRUETT
RIVERSIDE, CA
Revenge Of
The ns

The Tech Update section of
the May issue erred with
the report that “the Titan
that ferried Milstar was
the first to earry a Centaur
upper stage.” Strictly
speaking, the launch ve-
hicle in question may have
been the first Titan IV
to have a Centaur upper
stage, but this stage

been used on Titan launch

vehicles for 20 years.
MICHAEL J. GALLAGHER
OROND, ME

Mustang Blues
In reference to the Ford
Mustang, you say it has
been “"consistently setting
styling trends and perform-
ance standards for 30
years." How can you say
this lie? The '94 Mustang is
an "B0s design with a "T0s
engine—butt ugly.
GIL BAMUDIO
ST. CHARLES, MO

Looks are subjective.
There were thousands of
people who at one time
liked the AMC Pacer and
Subaru 360 enough to buy
one. As for the engines, the
Mustang’s V6 iz a thar-
oughly modern, if conven-
tional, design. And a GT
with the 1970s-era 5.0-
{iter V8 can still blow 956%
of all other cars on the
road directly into the
weeds. —Ed.

Now, 23 yaars Iater | de-
c{dqd to build another
clock as a wedding giit
to' my daughter and her
husband. After reviewing

| plans from other sources, |

again chose your plans
from that 1969 issue.
These plans were far su-
perior in detail and clarity
to others that | paid for.
The clock | built in 1970 is
the larger of the two and
stands BB in. high. The
smaller one (shown hera)
is a grandmother clock
and is 76 in. high.

GARAHAM HOFEMAN

Reader Project Of |
The Month

In 1970, | built a grand-
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it's fun to play in the mud,
but not so fun to get stuck in it.
Or anvwhere else for that mat-
ter. That's why we developed
STP® Super Concentrated Fuel
injector Cleaner.

One bottle quickly helps
unclog dirty fuel injectors that
can rob your engine of depend-

At least the fuel injectors are clean.

able power and performance.
Plus it cleans up your entire fuel
delivery and intake systems for
up to 2500 miles.

So the next time you clean
yvour car, why not add a bottle of
STP Super Concentrated Fuel
Injector Cleaner. Make it beauti-

ful on the inside, too. ].5:!,




TIME MACHINE

90 YEARS AGO: SEPTEMBER 1904

Bottom Feeder

Railroads were picking up
steam in their drive to run
man-made canals out of the
business of transporting
heavy goods. To solidify
their monopoly, the rail-
ways even appropriated the
machinery of waterway en-
gineering. In England, for
example, a massive dredger
worked for the railroads,
raising and discharging as
much as 1000 tons per hour.
It was one of a new breed of
industrial goliaths that
would change the landscape
of the 20th century.

Popular Mechanics

M—-h‘\-l Engludk Terpdgar LN ||"' a Thive-
Samd Tums am Mow

60 YEARS AGO: SEPTEMBER 1934

Log Rolling

To blow its own horn at the
3t. Louis World's Fair, the
state of Washington sent an
extraordinary railear carved
from the trunk of a gigantie
spruce tree. Measuring 40
ft. long x 9 ft. wide, the log
was hollowed out and
mounted on rail trucks.

Inside, compartments held
an office, a register and a
reception hall, which was
said to have accommodated
30 people and a piano.
Meanwhile, hehind all this,
4 wild-animal den houosed
the car's star attractions: a
bear and a “man-attacking
cougrar,”

Marathon Motor

French automotive engi-
neers were toying with
the idea of building a car
for a nonstop race across
the United States. What
sparked their thinking was
a Hotehkiss motor on the
test block. The powerplant

a car 5000 miles—from New
York to San Francisco and
back to Pittsburgh—in 52
hours. As & racer, though,
such a vehicle would have

300-gallon fuel tank, adding
a ton of extra weight,

30 YEARS AGO: SEPTEMBER 1964

gshowed it could have driven §

carried one drawback: a

Cinq Chevaux

Meanwhile, the French
were convinced that the
day of the war horse had

not yet passed—as wit-
nessed in the popularity of
the military riding school
at Saumur,

POPULAR =
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Lirtent Mptarats for Home Improwen

Channel Surfing

In the jump-jetting "60s,
everyone had an idea about
short-takeoff aireraft. One
that had been hovering
around for years was the
channel-wing, the brain-
child of Gen. George
Custer's great-grand-
nephew. The principle was
simple: A propeller sucked
air through a semicircular
channel sunk into the wing,
lowering pressure to supply

working proof-of-concept
planes, the latter-day Custer
never saw his idea take off.

Bullet Fever
Japan was about to fast-
forward its railroad system

had clocked 152 mph in test
runs along its trademark
straightaway track. ™

with the “Diream Su-
perspecial.” The / - -
worid's firat o ﬂ

hullet train

lift. Although he built two =g

L o
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Park Avenue Ultra. A car

s thoughttul, even its mirrors
remember how you look.

With a touch of a button, the available outside
memory mirrors recall your favorite viewing

position. They are also heated for better vision in

nasty weather. Even the electrochromic
rearview mirror automatically
adjusts to reduce headlamp glare.

These and other features, like
Ultra's supercharged engine,
dual air bags, and anti-lock

brakes, are further reflections

of Buick quality. To learn more,

call 1-800-4A-BUICK. /}
( S

"“\....f

BUICK

The New Symbol For (Quality
In America.

o S0 1994 GM Comp. Al rights reserved
Park Avenue s a regiaiered trademark of GM Corp
Huckle up, America!




TECHNOLOGY UPDATE
900 MHz breakthrough!

New technology launches
wireless speaker revolution. ..

Recoton develops breakthrough technology which transmits
stereo sound through walls, ceilings and floors up to 150 feets

By Charles Anten

one new product “the

most innovative of the
year,” what would you
choose? Well, at the recent Internatinnl
Coresumuer Electronics Shoy, critics gave Recoton's
new wireless steren speaker system the Design
and Engireerirng Atvand

I f vou had to name just

Crisp sound throughout your
home. Just imagine being able to
listen to your stereo, TV, VCR or CD
player in any room of your home with-
out having to run miles of speaker wire.
Plus, you'll never have to worry aboul range
because the new %00 MHz technology allows
stereo signals to travel

for being the “most in-

over distances of 150 feet

novative and oulstand-
ing new product.”
Recoton was able (o
introduce this whole
new pgeneration of
powerful  wireless
speakers due to the ad-
vent of 900 MHz tech-
nology. This newly
approved breakthrough
enables Recoton's wire-
less speakers to rival the
sound of expensive
wired speakers.
Recently approved
technology. In June
of 1989, the Federal
Commurmications Com-
mission allocated a
band of radio frequen-
cles stretching, from 502
bo 928 MHz for wireless,
in-home product ap-

150 foot range through walls!

Recofon gives you the freedom 1o lis-
tan o0 music whorevar you wani Your
music i no longer imitsd ko the room your
slereo is in. With the wirsless headphones
you can Esten jo your TV, stereo or CD
playar while you move fnealy betwesn
TN, EXEFCISE of oo olher sctivilles. And
uniiks jrfraned headphones, you don'f have
to be in @ line-of-sight with the transmit-
ter, gheing you a full 150 feol range.

The headphones and speakers have
raef o buill-in recaiver, 50 no wines &e
nesded betwean you Bnd your stersa, One
transmifiar operates an unlimifed number

ol Spankors and Madphones

]

F l?_- I“ - !In'

. n#llﬁh. J
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Rershm's framsmitfer sengds mgsic I'J-ll.'.!.l.n\\.".ll s

It tirefess spatkers oter i 73,000 =jure vt arem.

plications. Recoton, one

or more through walls,
ceilings and floors with-
out losing sound quality.
One transmitter, un-
limited receivers. The
powerful transmitter
plugs into a headphone,
audio-put or ape-out jack
on your stereo or TV com-
panent, transmitting mu-
sic wirelessly to your
speakers or headphones.
The speakers plug into an
outlet. The one transmit-
ter can broadcast to an un-
limited number of stereo
speakers and head phones.
And since each speaker
contains its own built in
receiver/amplifier, there
are no wires runmning from
the stereo to the speakers.
Full dynamic range.

of the world's leading wireless speaker man-
ufacturers, took advantage of the FOC ruling
by creating and introducing a new speaker
system that utilizes the recently approved fre-
quency band to transmit clearer, stronger
stereo signals throughout your home.,

The speaker, mounted in
a bookshelf-sized acoustically constructed cab-
inet, provides a two-way bass reflex design
for individual bass boost control. Full dynamic
range is achieved by the use of a 2" tweeter
and 4" woofer. Plus, automatic digital lock-in

AWARD WINNING WIRELESS SPEAKER

Baili-im recriber Vislume Jromes Tirsin - Tuaned prorts Don't take our word for 1. Try @ yoursall
sl aoiplifier \ ’ al - " P We're 80 sure you'll love the new award-winning
The ariroless PR Fiecoton wiraless speaker sysbem that we offer
pwither sl o _ 47 iy you e Dare to Compane Spesker Challenge.
:P‘::F' = e Compans Aecolon's nch sound quality o thal of
.h'j:_"l"'" o luidivatoeal left. right any $200 wirsd spaaker, Il you're not complntahy
receiver and Jz’"':’:l"l'-""':“"‘: convinced that these wirslass spaakars otfer the
- i LR 1]

ampiifce piatrabrecrfegees same  oulstanding

<, Sigruly arr sound Quality as wired
picknd 1op and Sie: W REWREFL | spmakars, aimply reum
ir#:l"rr-‘"'ﬂf "3""‘1:’ orznhtug iﬁ therm within S0 diays for
s far s 150 ane yurarim =
el ey T mwey fass refley idsign a full "No Queslions
thrugh madls 17 nwitniciurvesed KAS swvps Askoad’” refund.
::TJ::: rrm";;;‘ﬁ?::, Rerodon's Dlestgn atmnd

Enyineering Awurd

Broaktlerongh wineless speaker desigs

Iarikety yuatar hore with mugy.

tuning guarantees :}Ptimum reception and
eliminates drift. The new technology provides
static-free, interference-free sound in virtual-
ly any environment. These speakers are also
self-amplified; they can’t be blown out no mat-
ter “'h.ﬂl _\-'I.']!.[f ﬁtl':"ﬂ"f'lr!i 'I.'-'J.Eh‘lg(".

Stereo or hi-fi, you decide. These speak-
ers have the option of either stereo or hi-fi
spound. You can use two speakers, one set on
right channel and the other on left, for full
stereo separation. Or, if you just want an ex-
tra speaker in ancther room, set it on mono and
listen to both channels
on one speaker. Mono
combines both left and
right channels for hi-f
sound. This option lets
you put a pair of speak-
ers in the den and get
full stereo separation or
put one speaker in the
kitchen and get com-
plete hi-fi sound.
Factory direct savings. Our commitment
to quality and factory direct pricing allows us
to sell more wireless speakers than anyone!
For this reason, you can get these speakers far
below retail with our 90 day "Dare fo Compiare”
mioney-back guarantee and full one year man-
ufacturer's warranty. For a limited time, the
Recoton transmitter is only $62. It will operate
an unlimited number of wireless speakers
priced at 589 and wireless headphones at $59
each. Your order will be processed in 72 hours
and shipped UPS

Recoton Transmitter (you must have a frensmitier
ta operabs speakers and haadphones), $69 54 58H
Winsless products compalible with the Ascoion ransmittar;
Recolon Wireless Speaker. . 5B 36 s&M
Recoton Wirsless Headphones_ 559 3: SaH
Please mention promotional code 161-P0O1 104,

For tnstest service call toll-free 24 hours a day

800-992-2966

To order by madl send check o money order for the otal
amandt incloding S&H (VA residents add 4.5% sales i)
O ehange il to your credit eard by encloaing your acoount
mumber and e piration date. Send o

These urireless shenop
Frnr.'I[.\lmrr.rn hate a

Barild=ior receioer

2820 Waterford Lake Drive Sulte 106
Midlothian, Virginia 23113
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News Of Tomorrows Technology Today

Commandos Spring From The Wings Of Jump Jets

ST. LOUIS, MO—Suppose you're the
commander of a 12-man special opera-
tions A-team, and you've been foreed
to serub your mission deep inside en-
emy territory. No helicopter has the
speed to arrive in time to extract you,
and a fixed-wing aireraft won't find a
landing strip within miles of your lo-
cation. What options are left?
MeDonnell Douglas believes it has
one. Using its own money, the company
has spent a year designing and build-
ing a people pod to hang from the
wing of an AV-8B Harrier jump jet.
Although the pod idea has been
around since World War 11, it may
have a shot at becoming reality be-
cause the United States uses its spe-
eial forees now more often than ever
—they carried out missions in 118
countries last year. The pod’s design-
ers hope to penerate enough interest

Editor\Writer: Gregary T
: Johin Boatman, Philip Chien,
Mike Fillon, Scott Gourley, Jermy Heasley,
Barry Rosenberg

from the 11.8. Special Operations
Command that they can complete and
teet a full-seale model.

Although the final design would not
lock in until the Green and Black
Berets sign off on it, the ultimate idea
is to accommodate three people per
pod. At the same time, the pod must
have the same “footprint” as a Har-
rier external fuel tank to avert a
lengthy aireraft recertification.

To keep the single-engine jet sta-
ble, one pod would bolt under each

Harrier might carmy Ground Rescue,
Infiltrate, Exfifirate and Resupply (GRIER)
pods to Insert and extract special forces.

wing, mounted on stations that supply
air and power. Because the Harrier
can take off heavy, the plane eould
still carry a gun and fuel tanks.

If three people can fit in a pod, then
a mere pair of Harriers could extract
an unlucky A-team. Ironically, Marine
pilots would rescue Army special
forces—the Corps is the only branch
of the U.5. military to fly Harriers.

Highlights This Month
® Giant Leap—Air Force rockets for Moon probe.
® Liquid Sky—Telescope’s mirror is pool of mercury.
® Super Tanker—Shuttle’s new featherweight fuel tank.
e Laser Blazer—Megawatt Scud-buster to ride 747.
® The Big Tow—Athletic new tugboats to escort tankers.
® Ice Houses—Habitats for Antarctica’s high plateau.
® Olympic Park—Atlanta’s high-tech extravaganza.
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| Air Force Takes A Moonwalk

EDOWARDS AFB, CA—Small,
lightweight, highly maneuverable
rockets are just the ticket to land
| robotic explorers on the Moon or
other planets. It turns out that mili-
tary rocketeers have been fine-
tuning such propulsion systems
over the past decade—but for
high-speed missile interceptors,
MNow, in an effort that parallels the

expedition (see Science, page 96,
July '94), Air Force engineers have
shown how these nifty little rockets
could aid space exploration.

At Phillips Laboratories, a 45-
pound rocket vehicle hopped 18 ft
into the air and hovered

Microrover spiders Its way out of landing
vehicle outfitted with rockets from kinetic-
energy missile interceptors.

recent Clementine Moon-mapping | =

briefly. Then it sidled through the
air, restabilized itself and touched
down on a 4-point landing mecha-
nism. As a kicker, a door then
sprang open to release a 4-pound
payload—a mechanical cocoon
from which an insectlike micro-
rover unfolded and scuttled away.
Called the Advanced Concept
Architecture Test, the demonsira-
tion featured a punchy new liquid
rocket fuel developed by Aerojet.

Swimming Pool
For Gamma Rays

COLLEGE PARK, MD—Bursting out
of the heavens, high-energy gamma
rays pound air molecules high in our
atmosphere, From these collisions,
showers of photons rain down on
Earth. To intercept these particles—
and trace gamma-ray activity across
the sky—a unique new detector will
gaze from Fenton Hill in New Mexico.
Called Milagro, the facility isn't a
teleseope but a pool of water the size of
a football field, filled with more than
700 photomultiplier tubes. A huge pool
cover will sereen out daylight but per-
mit energetic photons to penetrate,
The University of Maryland, Los
Alamos National Laboratories and other
institutions are building Milagro.

angle Milagro will detect gamma rays
carmying the highest energy levels.

Big Trouble For thtle Sats

VANDENBERG AFE,
CA—The Air Foree and
TEW have high hopes
for their Space Test
Experimental Platform
(STEP) series of minia-
ture satellites. But
STEP has stumbled of
late. And it looks as if
the air-launched Pega-
sus booster is to blame.

The first STEP went
off without a hiteh (see
Tech Update, page 18,

June "), But last May, the second STEP, lofted by a Pegasus, fell
short of its intended 450-mile orbit. The spacecraft will still be
ahle to test methods of pulling weak radio signals out of a noisy

background.
The third STEP, an

ionospheric probe, never
made it off the launch
range. Safety officials de-
stroyed its booster—a
beefed-up Pegasus called
the XL—when the rocket
seemed to lose power.

One STEF [left) got parked too
low, but still functions. Not so
lucky was next STEP (above|,
destroyed during launch.

Mirror Of Mercury

VANCOUVER, BRITISH COLUMBIA—A
shimmering pool of liquid can give a glass mirror
a run for its money, telescope builders are finding,
At the University of British Columbia, for exam-
ple, a telescope with an BY%-ft.-dia. mirror—the
world’s biggest liquid reflector—is now staring at
the Northern sky.

A containment dish rotates to throw a parabolic
silhouette across the liquid's surface. Although the
liquid mirror can't tilt, it can still gaze at stars
wheeling overhead, Electronics can then compen-
sate for Earth’s rotation.
NASA is building & bigger
version to track space junk.

.I.lqild mirror, made of highly reflective mercury, provides
quallty Images at a tenth the cost of glass equivalent.

{More Tech Update on page 21)



SOME FLOORS WILL SQUEAK NO
MATTER WHAT WALKS ACROSS THEM.



THE SILENT FLOOR [$




AS QUIET AS A MOUSE.

You can tell a lot about how a home was
bult by hstening to 1t. A squeaky floor will keep
reminding you that something isn't quite nght. A
quality floor doesn't make a sound.

Mo matter how big s ey
AN entertamer you are, T
your tloor doesn't
have to squeak, Use
the Silent Floor® .
system and it won't. SR el
We guarantee it. o '

Instead of ordinary 2 X 10 lumber standing

on edge, the Silent Floor® system consists of
wooden [-beams. These Silent Floor® I-beams are
made by rearranging wood fiber into a matenal
that 15 uniform, strong and guaranteed to be free
from warping and defects. (Considenng the herd
you'll probably have runming through vour house,
it better be.)

The Silent Floor® system creates a stronger
Joist, yet does it while using substannially less
wood. Our revolunonary I shape lets us put the
wood only where it will deliver the stréngth you
need. That means we can use up to two or three
ames less than a radinonal, lower quality floor.

Mo two ordinary 2 X 1 0s arc alike. Thewr srength vanes om one jotst oo te
FiExl Hm_ ||'r|_"| W .Jm| ~|!Ir:|:|h ;!ll!rrl'ru:h'_ ||'.1'\.:|:|!; i drumad the saik
Then as the floonng rubs on these nal—you hear the dreaded squeak

You may never have heard of the Silent Floor®
systemn. (It 1s quiet after all.) Truth is, you've prob-
ably been in a home built with it. Since we
invented 1t in 1970, it's been installed in more than
1,000,000 homes, condominiums and apartments

Talk to your builder about the system. He's
probably already building with it. For more
information, the name of a TIM technical repre-
sentative or a dealer near you, call 1-800-338-0515.

£\ Silent Floor
s o MlocHlnr

Part of the FrameWorks™ building system.




BUILDERS ARE SOME OF OUR
TRONGEST SUPPORTERS.

bulder’s busmess rests on his reputanon. And the
only way to get a good reputation s to have happy

customiers hke vou. He knows that to keep trom heanngz a
squeak from vou, you better not hear a squeak from your
floor. That's why so many builders and architects are using
the Silent Floor” systen.

But the Silent Floor SYRLLIT does more than stop
squeaks. The consstency of the matenalk makes for a
rouble-free mastallanon, with no surprises at the site. The
1l 'Ili_Tl:.'I.{lt"'ll._' SITCT 15_'1 | 1K | 1 I[I._'E_’:I'I['i.' { 'lr-[h".' SVRLEIT .ll‘-d b ':.ﬂ". E
builders desigm flesabality and the ability to create spans tha
would be mipo

And since the Silent Floor systen contes with a
guarantee, good for the life of your home, both you and
vour builder will be able to sleep a litde better at mght

Bunlders are ako using more of the other products
developed by Trus Joist MacMillan, mventors of the Silent
Hoor" system. Products such as MICRO=LAM' LVL
headers and beams, Parallam” PSL posts and beams, and
TimberStrand ™ LSL rim board are all engineered wood
products that make even more out of every wood fiber.

ible using ordimary methods.

ol PellacWillan, N0 B Wlalared Ty, owse. ldsha B1700, Frame Weorks™, Silern Floos®, MICR O]

é Tt okl e/ lilan

PLETNERSROP

_F'— st A

AN Parallen® s TerberSinamd™ - irakeriks iof T foel BacMillan. Hoss, Toabe

SILENT F
YORTS MOTH ER NATU RE
BY USING FEWER TREES.

Wioad w4 numcle. It's enchinng,

wrmcal, beavtiful and extremehy mone en
erpnv=ctficient than anv other commmon boilding
material. Burwood ¢ in dernand for the vical
|1|..|.'-.~ i thie |1'. ersysIcm

The Silent Floor system uses pvo
(e three trnes bess wood than old-
Eslnoned buldmg methods. Ths System
anicd afl the prosdict |1rr\1:u el 11'-. I'ru_\
Mk are deszgmed to imake
the most of each wood fber. This s

ol 1t

o Imporant reson more and more
horme buyvers, butkders and architects ane
¢ praaterials.
oo news i that vou
don't have =y a thang to do the
e thing. Mo compronises. The Silem
Floor® systern is soronger, quieter and
wses far e wrd—which i pretry cool
ever i ye i1 re not a forest
abour how these I|.'1|!|I|u:|.:-]_';lr:-
Machilln o our forest resources more
cihciently, call 1-B0-338-0515
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FALD, FHCITH,

TANEGASHIMA,
JAPAN—With the
gpace-launch eapahility
afforded by their new
H-2 rocket, the Japan-
E8E AN NOW pursue an
ambitious communica-
tions-satellite program.
And they are. The 2.2-
ton Engineering Test
Satellite 6, scheduled to
be launched in August,
leaps ahead of anything
NASA has on the draw-
ing boards,

The satellite will ex-
periment with high-ca-
pacity Ka and O fre-
gquencies, transmitting
to small handheld re-
ceivers, More exotic is
ETS-6's laser transceiv-
er for future satellite-
to-satellite communica-
tions, Other on-board
packages will also pre-
view intersatellite re-
lays, a concept for which
Japan has big plans.

H-2 launches Japan's Increasingly
sophisticated experimental
communications satellifes.

L
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Shuttle’s Supertank

NEW ORLEANS, LA
—If the space station
ever gets built, it will
Ay in a RHussian-style
orhit tilted 51.6"off the
equator. NASA is now
concerned that the
shuttle will have to
work harder to reach
thiz orbit.

One way to tune up
the shuttle is to trim
away =ome weight. To

Super-lightweight external tank
will carry shuttle's liguid fuel
and permit spacecraft to reach
orbit for space station assembly.

that end, Martin Marietta and
4 Reynolds Metals are fash-
ioning a next-generation external fuel tank,

The incorporation of lithium—the lightest metal—into
the tank’s alloy shoald add up to a 5000-pound weight sav-
ings. A reformulated spray-on insulation, which gives the
tank its orange hue, should help cut another 3000 pounds.

Although the tooling rigged to manufacture the current
tank can be adopted for the new version, use of the alloy
has posed some technical challenges. Nevertheless, NASA
hopes to send the new tank aloft in 1997,

L
Electric Ice Buster
CLEVELAND, OH—A plane’s engine inlets and wing
leading edges could flex artificial muscles to free them-
selves of dangerous ice glazes. NASA's Lewis Research
Center has been testing electro-expulsive de-icing.

The system features thin ribbon electrodes, folded
back and forth and embedded in an elastic polymer. In
operation, an electric pulse races through the electrodes.
As the current doubles back on itself, it touches off a
strong electromagnetic repulsion. This force separates
the electrodes and swells the polymer
to burst ice off its surface.

f Electric de-lcer

pops Ice glaze off
}

vulnerable surfaces.

System has been
tested at NASA and

military facilities.

ELASTOMER ON
WING'S LEADING
EDGE,

2

-~

| controls and displays compatible with planned experi-

ELECTRICALLY =
INACTIVE ‘\u. SEFARATED -
ELECTRODES ELECTRODES =
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/| as the agency's supersonic-alriiner efforts.

NASA’s New Flying Lab

Former Eastern Alrilnes
decades, Boeing's prototype Worknorse will replace

HAMPTON, VA—For two

737—modified with a hidden in- 737 In suppart of NASA’s
terior flight deck—served as SRS VEap:
NASA's airborne aeronautics laboratory. The original
“Fat Albert” flight-tested technology from glass cockpits
to windshear sensors. But now its day is done.

A Boeing 757-200, rescued from the fleet of bankrupt
Eastern Airlines, recently touched down at Langley Re-
search Center and has begun its transformation to re-
place the 737. The new jet already has digital cockpit

ments. The plane will demonstrate technology for
MASA's Advanced Subsonic Transport program as well

{Mare Tech Update on page 22) 21

SAAETES MARETTA MHCIPD

BUALA PEITE) |




High-Flying
Laser To
Zap Scuds

KIRTLAND AFB, NM—
Lasers have joined the
arsenal of weapons being
marshalled to eounter the
ballistic-missile threat. The
Air Foree's Phillips Labo-
ratory has tapped two rival
industry teams, captained
by Rockwell and Boeing, to
design airborne laser sys-
tems that would shoot from
the snout of a 747,

Modified for in-flight re-
fueling, the big jet would
prowl airspace above 40,000

ft., where the air is relatively calm
and clouds lie few and far between.
Sensors would react to launches of
Scud-type missiles and slue the laser
around to fire at multiple targets.

X

Ambitious alrborne laser system would down rising Scuds before they left their country of origin.

The weapon itself will be a megawatt-
caliber oxygen-iodine laser.

If plans hold out, the program will
produce a winner in 1997—and a lethal-
ity demonstration in the year 2000.

The laser's mission will be to pick
off missiles before they are out of the
atmosphere. To hit bull's-eye after
bull's-eye, its control system will have
to operate at unprecedented speed.

PRI P

Light Fights Grime

d RUEIL-MALMAISON, FRANCE—The French have come up
with a way to clean centuries of soot off historical monuments
without scouring away their rich architectural heritage.

Known as Arilight, the device is a solid-state Infrared laser
that fires through an articulating delivery arm. The grime layer
under attack absorbs each brief laser blast and resonates,
loosening itsell mechanically from the stone surface. Exten-
sive analysis with X-ray diffraction and other techniquas show
\ that the stona undergoes no damage from the shock wave in-

nﬂi;..._, duced by the process. In fact, the method can even restora
*™ multicalored facades because it leaves the surface intact.

e

-

Artlight uses laser to loosen grime without abrading surface.
The technigue preserves weakened and polychromatic stone.

The cathedral at Amiens and Notre Dame of Paris are
among the monuments that Artlight has freshened.

Infobahn’s Fast Lane

OAK RIDGE, TN—Despite recent ballyhoo, Hollywood's
gwrim; through your phone lines without a
reakthroughs first. For one, something will

hits won't be
few technical

Laser Hits The Spot
MURRAY HILL, NJ— FoSjsara

ATET Bell Labs has con-
structed a semiconductor

have to machine-pun out hundreds of times the number of
light pulses that now carry data through fiberoptic lines.
Developed at Oak Ridge National Laboratories and
elsewhere, a transparent ceramic may hold the answer.
The material would figure into switches that eut laser
beams on and off to produce digital pulses. Fiberoptic
networks currently use lithium-niobate erystals, which
degenerate after
repeated use, But,
the new material
lasts much longer,
The thin-film ce-
ramic material §
can handle muech
faster omn/off
switching as well.

Physicists test thin
film of optically
clear barfum
titanate for electro-

optical switch.

Fr

B
¥
-
:
:
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laser that focuses its light [
output without & lens. ¥
Called a zone laser, the
device could allow data
to travel through free
gpace—between chips or
eireuit boards—without a
fiberoptic link.

The zone laser, which
delivers light from its top
rather than its side, acts
like a miniature Fresnel |
lens, On its surface, a ge- |
ries of concentrie trenches,
geparating light-emitting
zones, converge the beam
to a minuscule dot. The
device also puts out a
h‘.‘.‘ii-][h:‘." 200 milliwattzs— Molecular-beam epitaxy machine,
not bad for something which lays down one atomic layer
smaller than a flea’s eye.  at a ime, makes zone laser.
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,._,; In Volth-Schnelder propulsion scheme, IDLE
Sup&r Tugbﬂats \ ,}ﬂ i central control rod adjusts blade angles =
. 1 b e T to drive tugboat In direction. £ \
To Escort Tankers N\ G087 i s (—43 §
SEATTLE, WA—Chaperoning oil - B
tankers through choppy water is no Z
easy task. But two new tugboats have nIIECTE_:T g
the speed, agility and stopping WT 3
power to wrestle those sea mon- -~ F
sters into submission. 4 o
The Garth Foss and Lindsay i Lt ‘ - } ,
Foss are the biggest tugboats ever _#ffe 124
fitted with so-called Voith- | [T |
Schneider eyeloidal-propulsion DIRECTION OF
uni:l;&FG]:uatehE:l Associates L - 5 - 3 WATERFLOW
an 085 Maritime AN . S )
designed the vessels, L8 'ﬂﬁt o =Pl "‘"
built higin.lter Marine "r”ﬂ'i: .:, . i - " M_}_ }
in Lockport, Louisiana. SV - L i 3, R
The “eggbeater” Eﬁﬂuguk A PRl — TR MR e
sion ﬂrmngement—a "
e FIRE PROPELLER  VOITH-SCHNEIDER
PUMP ENGINES COUPLING  GUARD PROPULSIONUNIT  2— =T,
on New York's Staten Island ferries eral Motors diesels llt— }f >
—consists of two sets of vertical develop 4000 hp each, -—.

blades. A central control rod, tilted by  good for 15 knots.

a servo motor, manipulates the angles Either of the new Foss tugs ean
at which the spinning blades attack the corral a drifting tanker twice as
water, The result: unprecedented 360° quickly as a conventional open-
steering ability. Meanwhile, two Gen- wheeled tug with equal power,

of gas, prowling 500 miles at a
stretch. But the vehicle's body
stays deep enough to duck under
rough waves, A eonstant-tension
wineh trails an ombilieal line to a
sensor package, which could
house anything from mine-
detecting equipment to hydro-
graphie-survey sonar.

Beyond covert military opera-
tions, the Dolphin could also
assess seafood stock, chart navi-
gational hazards or conduct
oceanographic research.

Dolphin breathes through snorkel,
avolding ocean surface effects, to
hunt mines or count fish.

Air-Breathing
Sea Robot

ANAHEIM, CA—Put a snorkel
on an unmanned remote-control
submersible, and you've got a
synthetic cetacean known as the
Dolphin. Canada’s International
Submarine Engineering devel-
oped the 24-ft. diesel-powered
vehicle, which Rockwell's Auto-
neties division now makes in the
United States.

The Dolphin's chief advantage
is that it breathes air, so it can
run for 24 hours on a single tank

BOCEWALL ILLUSTRATICIN
’ - siles and a Crotale surface-to-air missile launcher.

France’s Stealth Ship Displacing 3500 tons, the vessel can steam at 25 knos.
PARIS, FRANCE—Who owns the planet's stealthiest op- France has plans for six La Fayette-class frigates.
erational warship? Mot the United States—ihe Sea
Shadow (see “America’s ‘Invisible’ Warship,” page
28, July '93) Is merely a testbed. The French have
snuck up on the world with the frigate La Fayette.

The 410-ft. vessel is a tour de force for "signature
reduction.” The superstructure leans inward 10° to
reduce radar echoes. It's constructed largely of
fiberglass, coated with radar-absorbing material.
Capstans and other deck gear lie concealed. Below-
decks, the four diesel engines hang suspended and
fitted with noise-reducing equipment.

Naotwithstanding this squeaky-clean profile, the
La Fayette can deliver a nasty
punch. Standard equipment mm
includes a 100mm gun, eighl trials and Is destined
sea-skimming Exocet mis- for the Indian Ocean.

#
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Performance.
Protection.

N
PEH-!EU“- Quality®

AND

GUMOUT

Solutions to Engine Problems.

PRESENT

THE NATIONAL
AUTO QUIZ

1. What car line offered a model with these stripes
and decal on the rear fender?

. ;:

i ol

A) Pontiac. B) Dodge. C) Chevrolet. D) Mercury.

2. Which of the following models is built in the U.S.?

A) Mazda MX-6. B) Chevrolet Camaro, C) Ford
Crown Victoria. D) Both B and C.

3. Which NASCAR driver is the all-time Winston cup
money winner?

A) Richard Petty. B) Rusty Wallace. G) A. J. Foyt.
D) Dale Earnhardt.

4. What Japanese car manufacturer will be building
their own Indy car engine for 19957

A) Mazda. B) Mitsubishi. C) Toyota. D) Subaru.

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:
Mational Auto Quiz
PoruLar MECHANICS
224 W. 57th St.

New York, NY 10019

9. The car featured in the film, "Back To The Future,”
was a:

A) Ferrari. B) Bricklin. C) DeLorean. D) Lamborghini.

6. Which of the following pairs of car families are not
related?

A) BMW-Range Rover. B) Volvo-Renault. C) Nissan-
Infinity. D) Honda-Acura.

7. A burned valve can be caused by:

A) Carbon under the valve seal. B) Excessive valve
guide clearance. C) Abnormal combustion. D) All of
the above.

8. GM's first 4-cylinder engine since 1928, debuted
in 1961. In which car model was it offered?

A) Chevrolet Corvair. B) Chevrolet Citation. C) Ponti-
ac Tempest. D) Buick Special.

9. The first car to offer a steering wheel (instead of a
tiller handle) as standard equipment was the:

A) Packard. B) Cadillac. C) Durant. D) Oldsmobile.

10. As engine oil is used in an engine, it becomes:

A) Thinner with age due to chemical breakdown. B)
Thicker due to oxidation, wear metals, and combus-
tion by-products. C) Thicker due to temperature
changes. D) Thinner due to oxidation, wear metals
and combustion by-products.
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THEM AS
BOOSTER
SHOTS
FOR YOUR
GASOLINE.

WORKS FOR 3,000 MILES

® These days, people are using
detergent gasolines 1o keep fuel systems
clean and running. But alone, these
gasolines are just not strong enough to
truly clean out your fuel system and
help eliminate engine performance
problems like poor acceleration, hard
starts, hesitations and stalls. For that,
vou need Gumout® Fuel Svstem Cleaners,
® These extraordinary cleaners add a
hoost of real power to detergent
gasolines to clean fuel systems better
and faster than gasolines alone. Gumout
makes a fuel system cleaner just right
for your car or truck — whether it’s fuel
injected or carbureted. Pick up the one

= ' - . that's right for vours today. Then pour i1
FOR CARBURETED ENGINES into your gas tank during your next

fill-up. And in just one tankful, you'll
feel o real difference.

rriormance amd [luaiity
o Hiw Pyt i Ferirsil

y
FOR-FUEL INJECTED 7 )
ENGINES "




Home On The
High Plateau

WASHINGTON, DC—Where might
Earthlings get their most authentic taste
of life on a remote planet? The South
Pole is close, but even more extreme is
the eastern Antarctic high plateau—at
13,000 fi., the highest point on the ice
sheet. Cold, dry and forbiddingly dark
for five months, the spot cries out for

The NSF recently sponsored a design competition for

a scientific research station, similar to the South Paole

WAL Y

LTRACRG 1 1D

[T

facility run by the National Science Foundation (NSF).

|ust such a station through the American Institute of
Architectural Students. Two imaginative
schemes shared first prize.

The foam iceberg, conceived by Paul
Geldbach, begins with a huge double-
membraned balloon. A construction crew
fills the space between the membranes
with foam. Over months, the foam slowly
freezes, while wind and shifting ice sculpt
the building. The crew returns and hol-
lows a cave out of the foam. An occupi-
dble wall then closes off the space.

Meanwhile, Kurt Micheels took the
space-station route, designing a modular
facility whose pieces could be shuttled in
by ski-fooled LC-130 planes. Micheels
envisians a Y-shaped configuration. with
fold-out inflatable habitats abuiting a
“crew assured survival module.”

Winning designs for Antarctic high plateau

stations are the hollowed-out foam iceberg
{above) and the modular space station [left).

Flaps Muffle Chopper Thwaps

HAMPTON, VA—A helicopter's
trademark “thwap-thwap” sound arizes
as each whirling rotor blade bites into
turbulence—ewirling air that tumbles
off the blade in front of it. Quell the
turbulence, engineers believe, and
you will quell the noise,

With that in mind, McDonnell
Douglas recently tested a flap system
at NASA's Langley Research Center,
Attached to a blade's trailing edge,
the flap flicks up and down to moder-
ate the vortex behind the blade's tip.

In the test rig the flaps are actu-
ated mechanically, but MecDonnell [
Donglas is already looking into flap
gystems based on “smart” materials,
such as shape-memory alloys or ce-
ramics that change shape when zapped
with an eleetrie current. The Advanced
Research Projects Agency wants to
test such a system on the rotor blades
of an MD Explorer helicopter,

Active flap system tested In wind tunnel
muffles the “thwap-thwap™ of helicopter
blades by reducing blade-tip vortexes.

i

L -
Minesweeper’s Flashlight
WASHINGTON, DC—During the Persian Gulf War, mines
blew far more holes in Navy ships than did mizssiles or torpe-
does. So mine countermeasures have replaced antisubma-
rine warfare as an urgent priority in naval technology.

One revolutionary mine-detection system was drafted
right out of the laboratory during Desert Storm. Code-
named Magie Lantern, the device hangs in a on a heli-
copter, probing the water with laser pulses. The pod then
picks up reflections and processes them into erisp images.

Developer Kaman Aerospace is now producing two ad-
vaneed models, as well as a high-speed variant with which
the Marines' F/A-18 jets can scan beach landing zones.
Meanwhile, the Navy is opening up production of an Air-
borne Laser Mine Detection System to industry competition.

POPULAR MECHANICS ® SEFTEMBER 1594



Atlanta’s
Tech Park

ATLANTA, GA—The Olympics are
now just two years away, and the
eity is gearing up with new attrae-
tions for waves of visitors. Not far
from the Olympic venues, for exam-
ple, a huge complex called GeoNova
will house high-tech exhibits,
Aceording to its creator, Visioneer-
ing International, GeoNova will show-
case a new 3D virtual-reality display
system that won't require special
gogeles. A simulator ride using this
technology will incorporate seats that

K

buck and turn as viewers Heemmgly 5

- GeoNova will Include mmtahwzl.bnadmm
N ‘ Ite Image of Earth, and simulator ride featuring visoriess virtual reality [left].

ride the rapids of a northern Georgia river. Nearby, fiberoptic and
~ | video projections will light up an oversize globe to illustrate Earth’s
| changing conditions, such as elimate, peology and oeean currents.
Meanwhile, interactive-video booths will allow visitors, through
real-time image processing, to join in great sports moments—
pitching to Babe Ruoth in Yankee Stadium, for example. Partici-
pants will be able to take home copies of their videotapes.

Peewee Pump
With Power

EL SEGUNDO, CA—A versatile
little device with only five moving
parts could serve as a remarkably
Or an engine,

Invented by Eddie Paul of E.P. In-
dustries, the Cylindrical Energy
Module consists of four double-ended
pistons in a ro body. These com-
ponents move within a split shell, the

two halves of which meet at a sinus-
oidal cam track.

As a motor turns the body, pins at-
tached to the pistons travel along the
cam track. The pins' sinusoidal path
drives the pistons up and down.

Meanwhile, the rotation aligns t.he
pistons’ eylinder openings intake
and output ports in the end eap.
Alternatively, the device could work
in reverse, as a powerplant. The pis-

tons would compress and exhaust a
fuel just like in a conventional inter-
nal-combustion engine. Their linear
motions would translate into rotary
movement as the pins are forced to
follow the S-curve of the cam track.

Laser-Guided Mining

PITTSBURGH, PA—FPutting coal-mining vehicles under
computer control could pay dividends in safety and
efficiency. But the concept depends on the computer
knowing where the machines are at all times. For that

rpose, the U.S. Bureau of Mines recently tested a
aser-based guidance system on a continuous
miner. The experiments showed promise.

To track the tunneling vehicles,
four laser-scanning sensors, fixed
in explosion-proof housings, flank a
mine gallery's entrance. The lasars

times a second.

Equipped with

reflective targets for laser
tracking, miner could run
under computer control.

bounce their beams off cylindrical reflective targets
mounted on each vehicle's rear end. The sensors pick up
backscatter from the targets, mﬁanﬂmmw—
forms triangulation to update the ma- -

chine's position aﬁ heading five g

LIS PUREAL OF MINES PHOTO
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AUTOMOBILES

Import Spy Report

BY MIKE ALLEN, Associate Automaotive Editor

Son Of Lexus

® Start looking for this replacement
for the nearly 5-year-old LS 400
at your Lexus dealer later this fall.
Five years is a long time for a
Japanese auto manufacturer to leave
any model untouched (although this
car did receive a minor facelift a
couple of years ago), but the LS 400—
and the Lexus franchise in general
—has been so successful there was
little need to hasten a newer car
along. Styling changes will make the
new midsize luxury flagship bear
more of a family resemblance to the
reat of the Lexus produet lineup.
There's increased slope to the hood-

Vaolvo 540 shares Mitsublshi platform.

line and a more rounded rear with
less overhang, making the car appear
less bully,

and rear, while the taillights are ex-
tended from =ide to side. It seems a
contradiction, but Jaguar, owned by
Ford, will offer an improved GM auto-
matic transmission in the new models,
Later, in the 1996 model, Japuar will
get its long-awaited Ford-

hp V8, the flagship will have 4-wheel
drive and perhaps even 4-wheel
gteering. Also on the menu are a
G-speed automatic transmission and
a 6-speed manual.

based V8 engine to go with
the GM transmission,

Volvo 540
This heavily disguised
prototype, captured in

southern Italy, is the new pe migengine sports car boasts strut suspension.

Volvo 540. Scheduled for

a 1996 introduction, the 540 shares its
platform with the Mitsubishi Lancer,
and will be manufactured in Holland by

Maost recent version of the Jaguar saloon seen testing in Detroit.

The Sun Never Sets On
The British Empire

Spotted tooling around on a freeway
in Detroit is what could be nothing
less than a Jaguar saloon car. Latest
view of the 1995 Jaguar shows the car
in one of its final test stages before
engineering sign-off. While the front-
end changes are obvious—round head-
lights, nacelles in the hood and more
brightwork—the rear redo is subtle.
The trunklid has a lip curl to the side

28

NedCar—a joint ven-
ture between Mit-
subishi, Volvo and
the Duteh govern-
ment. Powerplants
are from Renault,
including 1.8- and
2.0-liter engines.
Available in Europe
—and perhaps in
the United States—
will be a 2.1-liter
turbodiesel.

Audi Lite
Audi's new light-
weight alumi-
num-bodied luxo sedu
the 300, has completed
testing, although the
introduction dat-e

is still officiall
vague. Powere

by, variously, a
180-hp 2.8-liter

V6, a 250-hp en-
gine of unspecified
type (maybe an in-

MG Forever

We talked about it a couple of months
ago, and here's a photo of the new
midengine sports car code-named
PR 3. We're expecting it to be called
the MGD. It uses one of several MG
engines and a Honda transaxle.
Appointments will be sports-car-
like—minimal—in the British stiff-
upper-lip tradition, but we're betting
on roll-up windows instead of vinyl
side curtains.

Hyundai Accent

It will be at the dealers within a
month or two of our publication date,
but we thought you might appreciate
a shot of the new Hyundai Accent,
which replaces the Excel. It “as
captured during final testing,

m@a{_ﬁ

line Five} and a 300- H:,rundaizxmpeuafmm slr.lnanda NEw Name next year.
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THE MOST POWERFUL COMPACT RADIO IN THE WORLD!

""“

\ Electronics
Indusiry
Assacialion
_ Award for
, Innovation
3 In Thesign.

— ]

THE GRUNDIG YB-500

FM/AM Shoriwave Receiver

Listen! Here is the BIG BREAKTHROUGH
in powerful performance and design. Not in
stores, .. Now available 1o you in the US.A
from Willabee & Ward. No other compact
r.1diu FI.'U.']-:E- .1]| |.|1cl=|.' '|1|.1wrrf1.|.'| f-::LI!un's.

A POWERFUL RECEPTION. The Grundig
YB-300 does it all: pulls in AM, FM, FM
steren, every SHORTWAVE band, even
aviation, military and ship-to-shore, All with
lock-on dignal precision

& POWERFUL S0UND, Exclusive Audio
Power Boost — found on no ather world
band radio — gives the YB-500 big, rich,
room-filling legendary Grundig sound.

Powerful Features.

Power scan! The YB-500 has continuous
power scan on shortwave — stops at every
signal and lets you listen. When you hear a
broadcast you want, you tell the radio
to stop Only {_'urunr.[ag has this feature

Power timing leatures! The YB-500 can
senicd you to sleep on FM, wake you with
weather on AM, then switch you to BBC
shortwave, Even shuts itsell oll. Elsewhere,
you'd pay $500 for these features

Powerful Memory.

The BBC and all major world broadeasters
are pre-set [or instant retrieval. You can add

40 more stations on any band and display
call letters for reference. No other radio
at this price offers such powerful memory,
Also has instant keypad access to all
frequencies. [lluminated, adjustable LED
display for bedside use. Advanced RDS FM
statiom information display, It will be years
belore other makers catch up with the
¥B-500. But it is availahle today from
Willabee & Ward

Powerful Value.

The Grundig YB-300 is only $299 (plus
£9.50 5h|pp:|11.3 and hund]ms]. pﬂ}'dh]c in
eight monthly credit card installments of
$38.56. Includes 4 AA batteries, deluxe
travel pouch, stereo headphones, owners
manual, and Grundigs shortwave listening
guide. INTRODUCTORY OFFER: ORDER
NOW AND GET A FREE DUAL-VOLTAGE
INTERNATIONAL ADAPTER!

Grundig | -year warranty on parts
and labor. 30-day money back guarantee.
Grundig is to radios what BMW and
Mercedes are to cars. European look! Euro-
pean sound! European quality! Order now!

Phone orders normally shipped
nexi basiness day

Call Toll-Free: 1-800-367-4534
Extension 697-438

_—

First and ONL}

wirrld band with

awdrd-wirtning vertical design. Measures

Ippraximate] x0T xS with built-in
stanig and retractablé ferrite antenna

© 1884 MBI

--------- AESERVATION APPLICATION == === ===

Willabee & Ward
47 Richards Avenue » Norwalk, CT 06857

Call Tall-Free: 1-800-367-4514
Extension 697-438
Please send me Grundig YB-300
Digital All-Band Shortwave Receiver(s) For
each receiver, charge eight installments al
£38.56* to my credit card
LIVIsA [ MasterCard [ Discover [ Am, Ex
Credit Card Mo Eap Date
Name -
Flsans St Clearty
Acldress
City
StarefLip
Signature
{Oriare sulyect o EEcapiines
[0 1 prefer not 1 pay by credit card and will pay
by check. Enclosed is my check for $299 plus
29,50 shipping/handling, a towl of $308.50
for each receiver

=Any .."!"_llll. abiy safes tax will he hilled with 1#-I|1|H.'r.'
Higher shippimg’handlimg owtide L1 S



AUTOMOBILES

Detroit Spy Report

BY JIM DUNNE, Detroit Editor

Tres Cavalier
® The hottest-looking coupe
is not quite as sizzling as
that same model with
a droptop. Knowing

that, Chevrolet is out

to gain extra styling
points with this convertible
version of the 1995 Cava-
lier. The convertible will be
officially unveiled later this year,
after the introduction of the coupe
and the sedan., Unlike many other
convertible efforts, the Cavalier will
be totally home-grown—C hi.'n
will do the convertible

-

to itself, In addition to the sharper
looks, GM has revised the instrument
panel and added dual airbags to the
1995 Astro/Safari minivan twins.

The Next Big Cat

You probably cannot see a single
straight line on this test model of the
1996 Mercury Cougar. The curvy
front end displays a new grille, new
headlights, new bumper/fascia and a

at its own assembly plant, not farm
the job out to & customizer,

GMC Safari

In case yvou were wondering why

Ford intends to keep the Aerostar
for another L‘HIJ]-]r- of vears, consider

Sharp new looks, dual alrbags and refined
Interior should help boost Safar sales.

the smartly styled GMC Safari and
its near-twin Chevy Astro minivans
that will be ready this fall. The GM
siblings, along with the Aerostar, are
the biggest-zelling rear-wheel-drive
minivans. Ford had second thoughts
about canceling the Aerostar when
it saw the possibility of GM having
the rear-drive minivan market all

30

Ford's '96 Taurus wagon [above] shows some curvaceous lines as do
the next Taurus sedan [right) and Mercury 5able [above right).

Ford’s Future
Best Sellers

Whether in sedan
form or station wag- B
on, the "96 Ford

Taurus and Mercury
Sable are destined
to be styling leaders
—at least based on the glimpses of
the cars we've been getting. Take the
teaser view of a partly stripped
Taurus sedan that, despite the car
cover, reveals a Porsche-like front
end with round headlights in oval
frames. You also notice the oval
| radiator opening that Ford start-
ed with the Contour. Combine
the exposed Taurus front

end with the uncovered §
rear and profile of a Sable
prototype to get a close-to-
whole picture. You ecan tell
that this car is a Sable by the
small triangular window just
aft of the rear door—Sahle
gets this exclusive 6-window
design as well as a unique #
nose and taillamp treatment.
The cars are built on the same
platform, and share drive- |

trains. They also share the [ERSEEES

new hood, which shows a major dip at
its leading edge. This may be the last
styling change for the rear-drive V8
Cougar. Reports say that the next-
generation of the Mercury coupe will
change to front-wheel drive and a
much smaller chassis—perhaps picked
up from the Mazda 929—due to be in-
troduced in the 1998 model year. M

same low hoodline, obvious in in an nkelihood, this "96 Cougar will be the last rear-
the shot of the Taurus wagon. wheel-drive version of Mercury’s sport coupe.
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ATTENTION HOMEOWNERS!
H;-muv-m" OV- BH-T |

# - CUT YOUR
" MOWING TIME
s IN HALF!

TROY-BILT® WIDE-CUT"™
MOWER finishes in 1/2

the time conventional
walk-behind mowers

TROV-2ILT"

WARREANTY

America’s FASTEST

makes guick turns easy.

homeowner mower, 4 forward speeds/Ireverse
the ONLY one of its kind! % give precise control. Adjust

Here's a revolutionary HIGH- cutting height with a single lever. 3 s T
SPEED way to give your lawn a Even FASTER because it's e NEW TROY-BILT® WIDE-CUT™ Mower is 33°
high-quality cut...faster than any ~ “The Ultimate Mulching e &
ordinary mower. NEW, unique, Mower!”
and 50% wider, it's faster than The mulching feature ends rak- FREE CATALOG! CALL TOLL-FREE:
other walk-behind mowers - riders i iminati
tool - bacame ks more e o peesing forever, elminating | BYESHTNEEIEE 7300
verable & trims as you mow! They're cut fine and RECYCLED DEPT. 4495
Professional-style features into the turf to decompose and TROY-BILT* Mfg. Co.
at a homeowner price! return their moisture and nutri- Dept. A4495

Engineered after mowers lawn  ents to your lawn. And...mulching | 102nd St. and Sth Ave.

pros use, but priced for homeown- is FAST: no time wasted raking,
ers, the WIDE-CUT Mower cuts in  bagging, hauling clippings...less
fewer passes. Differential steering time and money spent watering

Troy, NY 12180

A YES! Piease rush me
facts on the NEW TROY-BILT*
WIDE-CUT Mower... including your

and fertilizing. NEW Catalog, TROY-BILT® EASY PAY
NEW industry- PLAN, and your current Offer! 1 85
leading 7-Year

Warranty! =

For a free copy of Address

the new TROY-BILT

T-Year Warranty, _ City

write to the o ey .

address at right.  jeaesr = o

|
|
!
I
1
|
I
|
I MName_____
I
|
|
I
I
1
I

OTROV-BILT

An American Legead Caring Far The Land ™

Riders are awkward and SLOW in tight s"mﬂy return the caupqn at
spots. The TROY-BILT® WIDE-CUT™ Mower ~ right or for fastest service, g
is 50% WIDER than ordinary mowers! jll'St call TOLL FREE. Progut awaikably in Canaga © 1994 Ganden Way Incorparanen
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BOATING

The Information Waterway

BY JOE SKORUPA, Boating/Outdoors Editor

® The information super-
highway is big news today.
But boaters have been
eruieing down an electronie
waterway of their own for
vears, True, many of the in-
struments used in the past
are not normally assoeiated
with the present Infobahn,
but these early instruments
fulfilled the same funda-
mental goal: To connect
remote stations to data-cal-
lection and communication
services,

The marine units I'm re-
ferring to include receivers
and transmitters for radar,
sonar, Loran C, shortwave
radio, citizens band radio,
VHF radio, single-side-
band radiotelephone,
gatellite navigation =
(Sat/Nav) and satellite
weather transmission.
When first introduced,
most of these items were big-ticket
units that could only be afforded by
upsecale yachtsmen and sport fisher-
men. But by the early 1980s, average
boaters were buying them and quickly
becoming familiar with microproces-
sors, software and flat-sereen dis-
plays, especially on sonar and Loran
receivers, which were able to inter-
face with each other and with radar,
eompass and autopilot units,

Sat/Nav technology was available
to boaters by the mid-
1970s, but in truth very
few boaters took advan-
tage of the system. Ini-
tially, the receivers were
prohibitively expensive.
By the early 1980s, when
prices started to fall, the
system's replacement
was already on the hori-
zon—the (Global Position-
ing Syatem. The 24th and
final zatellite in the GPS
network was launched in
June 1993, yet by this
time boaters had already
been using the system for g
five years despite incom- |
plete satellite coverage
and spotty service,

So where is the infor-
mation waterway leading
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The Maptech Filot (top] is strictly software
technology, while the typical C-Map system
|abave and right] requires proprietary
cartridges and hardware,
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boaters today? The current hot prod-
ucts are interactive software and hard-
ware chart navigators, many of which
can be used with a home computer.
Although introduced in the mid-
1980s, the Resolution Mapping
Maptech chart and navigation system
didn't catch on until home computers
became as common as microwave
ovens, Unlike previous marine elec-
tronic gear, the Maptech system is
strietly software and comes on 3.5-in.

22:15:2‘_[:!
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Moppy disks. It requires an
[EM or compatible PC with
at least a Z86 processor,
40K KAM and a 20ME
hard drive.
In its latest configura-
tion, called Pilot, the Map-
tech system enables boaters
to zoom in and out of de-
tailed navigation charts,
plan 20-waypoint routes
and ealenlate transit times,
To enable boaters to follow
a real-time course, Pilot
enables a PC to connect to
Loran, GPS and compass
units on the hridge.
The Maptech Pilot comes
with an interface cable, a
systems disk and one free
§ chart disk for $290. Chart
disks (335 each) feature
= exact reproductions of
NOAA (National Ocean-
ie and Atmospheric Ad-
ministration) charts, The
charts are also available on CD-ROM
disks ($400 per disk, containing 30
charts). A more powerful Maptech
Professional package is available from
$1300 to $1600.

Another electronic charting system
available to boaters is C-Map, a com-
hination of software and stand-alone
hardware. Instead of using computer
disks, the C-Map system uses car-
tridges driven by a plotter.

Like Maptech, C-Map isn't new.
It was developed in Italy
in the mid-1980s and es-
tablished in the United
States in 1888. To date,
C-Map has licensed its
chart-navigation technol-
ogy to such familiar com-
panies as Datamarine,
Apeleo, Lowrance, Magel-
lan, Si-Tex and Sony.
These companies market
video chart plot-
ters to run the C-
Map cartridges,
which display
NOAA charts
and navigate in
d real time by link-
ing with Loran
and GPS. Among
C-Map's many
1 software fea-
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Global Map 1000 displays C-Map and freshhwater charts.

tures are storing waypoints and
routes, displaying distance and bear-
ing, and ealculating transit time.

Each C-Map eartridge measures
2% % 2 x Y in. and weighs 2 ounces.
The average number of charts con-
tained on a cartridge is 15. The cost is
about $150 per cartridge.

One of the newest C-Map capable
plotters is the Lowrance Global Map
1000 ($650 plus the cost of a Map-Link
Cartridge Reader). What makes the
Global Map 1000 unique is the avail-
ability of freshwater charts, featured
on Lowrance’s exclusive Inland Chart
Modules. Each module covers a 3- to
4-state region and costs about $125,

Other Global Map 1000 features are:
a high-resolution LCD sereen, and
the ability to zoom in/out, store way-
points and routes, display distance
and bearing, ealeulate transit time,
and connect with Loran and GPS.

The beauty of a stand-alone unit
like the Global Map 1000 is that it is
built specifieally for its rugged pur-
pose, Still, one has to wonder what the
future has in store for information-
waterway mariners. Will it be stand-
alone units, which may ultimately he-
come obsolete, or software that runs
on home and portable computers?

One company betting on the latter
is Fair Tide Technologies. Its soft-
ware product, called Navigate!,
comes in both Apple (introduced in
1988) and IBM (introduced in 1982)
formats. The basic IBM-compatible
package ($295) comes with a pro
disk, a GPS/Loran interface an

SOURCE LIST
® Advanced Marine Technology, 2001
Westarn Ave., Suite T25, Seattle, WA
08121; (B00) 732-2322,
¢ C-Map/USA, P.0. Box 1608, Bandwich,
MA 02563; (B00) 424-2627.
® Fair Tide Technologies, 18 Hay Ave,,
Burlington, MA 01803; (800) TA2-3284.
® Lowrance Electronics, 12000 E, Skelly
Dr., Tulsa, OK T4128-2486; (918) 437-6881.
® Resolution Mapping, 356 Hartwell Ave,,
Lexington, MA 02173; (617) 860-0430.
® Wavetop Technology Ine., 907 Muirfield
PL, New Bern, NC 28560; (019) 633-1223,

one

coastal chart file. To add
a regional set of 14 to 19

the iceberg in marine software. For
a comprehensive look at this expand-

charts costs $4.95. ing market, Wavetop Technology
u%lishes a source book for marine

PC and Apple software and related
products. It's called Marine Comput-
ing Directory (330), and it is required
reading for those wishing to navigate
the information waterway.

Like the Maptech navi-
gation software, Navi-
gate! can zoom in/out,
store waypoints and
routes, display distance
and bearing, calculate
transit time, and inter-
face with GPS or Loran.
In the IBM version,
Navigate! requires a
PC-compatible comput-
er with at least a 286
processor, VGA graph-
ies, GO0K of RAM and a
serial port,

Not willing to risk being left out
of the home-computer market, C-
Map has recently signed a licens-
ing agreement with Advanced Ma-
rine Technology to produce the
SeaPlot Professional system,
which runs C-Map software and
interfaces with IBM or compati-
ble PCs. Among the familiar
navigation features are
compatibility with Miero-
soft Windows and capa-
bility to interface with
radar, sonar, GPS, Lo-
ran, gyro and autopilot.

Clearly, these prod- new Fair Tide
ucts represent the tip of Mawvigare! is PC compatible. Mac, too.
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SCIENCE

Stalking The Giant Squid

BY GREGORY T. POPE, Science/Technology Editor

® “Give me a submersible, and give
me 30 days—no, make that 60 days
—and 1'll find one.” So says Clyde
Roper, marine biologist, calamari
gourmand and a man with a mission.

With his New Hampshire accent
and trim Captain Ahab beard, Roper
looks as though he'd be right at home
brandizhing a harpoon on the Peguod.
Indeed, this former commercial lob-
sterman turned invertebrate zoologist
harbors a desire as consuming as
Ahab's quest for Moby Dick. Roper
wants to see something no scientist
has ever glimpsed: a giant squid,
alive, in its natural habitat.

No other creature its size is as little
known as the giant squid, notes Rop-
er, who curates a new exhibit on the

ﬁllh]ﬂl!l. at the Smithsonian Institu-

smnm:pedm are all that separates fact...

tion's National Museum of Natural
History in Washington, D.C.

The planet's largest animals with-
out backbones, giant squid are hardly
scarce. But they seldom cross paths
with mankind. And when they do—
snared in trawlers' nets or stranded
on beaches—they're in no shape
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to reveal much about their
hidden lives.

That's unfortunate, says
Roper, because much public
p-erceptmn of the giant squid
is an ocean of fullau,v. drawn
from old mariners’ engravings
that show outsize tentacles
pulling ships to watery graves,
In reality, giant squid haven't
been documented longer than
1 60 ft., half of which is tentacle.
Even s0, a giant squid leaves
| a giant impression, with eyes
as big as basketballs, a sur-
prisingly complex brain that
rings the animal's esophagus
| and a sinewy body capable of
jetting through water at 45
miles per hour.

The 440-pound female spec-
imen on display at the Smith-
gonian washed ashore on Plum
Island, Massachusetts, in 1980,
Only 9 ft. long, it floats in alco-
hol like a long dumpling. Ten-
tacles and arms missing, the
specimen scarcely conjures up the
menace these creatures must exude
on their fellow sea dwellers.

The giant equid hunts relentlessly,
chasing down tuna, sharks and other
big fish. It reels in prey with two long
feeding tentacles, then wraps its eight
sucker-lined arms around the vietim

SUNTHEDRAAR IETTTLTION FHOTOE

and administers the kiss of death with
a horny, birdlike beak. It fears only
sperm whales, whose heads bear
great sucker scars from battles with
giant squid. “These tend to be one-
sided encounters,” says Roper. “The
whale almost always wins.” In faet,
giant squid may be a critical food
resource for imperiled sperm whales,

...from glant-squid fantasy.
POPULAR MECHANICS » SEFTEMBER | 994



making the dearth of knowledge
about them all the more frustrating
for marine biologists,

Their social lives, hunting tactics,
reproduction and development re-
main mysteries. Even where they
dwell is a nagging question mark.
Only in the past few years have zoolo-
gists established that giant squid
don’t prowl the ocean's deepest re-
cesses, but more likely lurk just off
the continental shelf, between 300 and
1000 ft. down. Still, that leaves a lot of
uncharted territory. “The whales
know where they live,” says Roper,
“but we don't,” Roper, in fact, has
more of a clue as to the squid's fa-
vorite feeding grounds than most, But
he isn't telling, for fear of tipping off
trophy hunters and rival scientists,

Even armed with this knowledge,
Roper admits he would be hard
pressed to mount an expedition just to
eepy giant squid. Instead of netting
and pickling specimens, he prefers
capturing live animals on videotape, a
technique that preserves their distin-
guishing characteristics.

Roper does this with cameras
mounted on research submersibles,
such as the Johnson Sea-Links, a
pair of bubble-faced vehicles operated
by the Harbor Branch (_}ceunugraphm
Institution out of Fort Pierce, Florida.
But scientists clamor for access to
such assets, and few would look kindly
on his monopolizing a valuable sub
just to stalk a single species of squid.

So instead, Roper and colleagues
have been using their time aboard
subs to build a resource for squid
identification, Their video footage high-
lights features unique to each species.
The eclips are now being transferred
onto a multimedia database. Roper,
who ean cook calamari more ways
than you'd care to hear, hopes his ef-
forts will raise consciousness about
squid as valuable food for humans.

Beyond the giants, other squids
constantly surprise and preoccupy
Roper, The Smithsonian's exhibit, for
example, includes a rare species
called taningia danae. This T-footer
comes with a spectacular trademark.
Two of itz arms sport light-emitting
organs that flash like Kelly-green
strobes, apparently to blind potential
predators. Only 12 of these deep-sea
denizens have ever been spotted. The
Smithsonian specimen happened to
show up in a fisherman's net off the
eoast of Massachusetts in 1990,

Random encounters such as this re-
main Roper’s best hope of running
into live giant squid. In his words,
“¥ou can't just go out fishing for
them.” Until Roper's cameras capture
these sea monsters, to him they'll re-
main elusive symbols of the unfath-
omable ocean. ™
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THINGS MOVE SLOWLY in Jack Daniel’s
country. Occasionally, they stop altogether.

stograph may taken gt Wat yoar, on Huricans Criel Bosd,

In Lynchburg, Tennessee, you can park in the
middle of the road to talk with a neighbor about
taxes or the weather. You can pick enough wild
blackberries to fill a tin bucket. And you can see
a distillery where Jack Daniel made
whiskey way back in 1866. We
still make it in a slow, deliberate
fashion, much as he did. One sip,
and you'll be glad to know we
don’t ever plan to stop.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Tennesses Wieskey = 40-43% aleahal by voleme [B0-B6 proof) = Distifed and Bottled by
Jack Daniel Distilery, Lem Wollow, Propeieter, Route 1, Lynchburg {Pop 3611, Tennessee 37352
Placed in the Navional Register of Histone Places by the Uinited Statey Covernomens.
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ELECTRONICS

Wired For The Highway

BY FRANK VIZARD, Electronics Editor
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® What you're looking at just may he
the wall socket of the future.

Granted, the wall socket may not
turn out to be the most glamorous
component of the information super-
highway (I-way, for short), but it may
turn out to be the most important. At
issue is just how the I-way will arrive
at your doorstep. Will it be via a tele-
phone line, a coaxial cable like that
used for cable television or by a load-
intensive fiberoptic cable?

Chances are the I-way will be ac-

cessible by all three, The wall socket
shown here is made by USTec
Produets of Canandaigua, New

York, and is aimed at new home

construction projects, USTec
wants its TecPlate, as the wall
socket is known, to be buoilt
into new homes. And while
the TecPlate is far from
universal at the moment,
and a little pricey, it does
provide for an interest-
ing model.

The idea is to render
invisible the many
messy wires that
are a byproduct of
today's electronic
components,
whether they
are computers
or videocassette re-
corders. In addition to the two
standard AC plugs, the TecPlate fea-
tures a telephone plug and two other

plugs for coaxial cables,

One of these eoaxial cable inputs
could easily be replaced with a
fiberoptic eable input if that is desir-
able down the road. Fiberoptic cable
is the darling of I-way engineers be-
cause of its incredible capacity for
carrying all kinds of information.
Most cable television companies, for
example, plan to use fiberoptic cable
to carry interactive programming to
your curb, with existing coaxial cable
providing the link from curb to door.

Fiberoptic cable hasn't made much

Inside The Mongoose

ASM’s fiberoptic cable Is designed for wiring audio/video gear.

headway inside the
home yet, but this
will change eventu-
ally. Already, en-
trepreneurs are x-
perimenting with
ways of using fiber-
optie cable inside
the home. One such
company is ASM
Labs Ine., of
Marionville, Mis-
aouri, which seea
fiberoptic cable as
ideal for connect-
ing audio and video
components,
ASM's Mongoose
Aystem uses 4
small electronic
transmitter that
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plugs directly into a component to
convert the analog audio or video sig-
nal into an optieal signal that can trav-
el over fiberoptic cable. A receiver at
the other end of the fiberoptic cable
converts the optical gignal back to
analog. The optical fiber strands are
at the core of the wire and are sur-
rounded by a variety of other materi-
als (see diagram below left).

Fiberoptic cable for wiring compo-
nents may be a bit of overkill at the
moment since a Mongoose system for
video lists for $369 and one for stereo
lists for $649. Bat if you want trendy
wiring, this is the way to go.

Still, there's little doubt that you
will have to give wiring some thought
if you want to go full-throttle on the

I'omr Of Kong

A sneak preview of the movie-quality
videogames of the future can be seen

fhmudwiquumuumnﬂu
secret Litra &4 system due next year.

information superhighway. One good
resource is a computer software pro-
gram called Get Wired! from Books
That Work, of Palo Alto, California.
Gret Wired! is full of useful informa-
tion, even on the arcana of the I-way.
For instance, let’s say you're wiring a
house but don’t want to bet everything
on which type of wiring will be the
best for the future. Get Wired! sug-
gests you run your wires through a 2-
in. plastie conduit eonnected to metal
or plastic boxes every few feet. Then
if your existing wiring becomes ohso-
lete, it's relatively simple to upgrade.
Cret Wired! also shows you how to
wire multiple rooms for audio, con-
nect a second TV to a eable outlet,
put a filter on phones to reduce static,
{(Please turn fo page 40)

POPULAR MECHAMICS » SEFTEMBER 1994



Aceepfing loss on or off the fisld wos never Bill's shyle.
So when he sow he wos losing his hoir, Bill couldn't just occept t.
He hod fo do something ohout it. But foupees

ey, ond weaves, hoir n‘ﬂstt?
AN redudtions weren't for him. That's why Bill
mmamad%hehuﬂmﬁ
Ronoine® Tooca Soluion (minga
topicol solufion 2%). For male paftem
baldness, only Rogaine has been
miedically proven fo regrow hair
How Rogaine works.
The exoct mechonism by which minoxidil sfimulates hoir growth is unknown,
But many scientists believe that Rogaine works, in port, by faking odvantage
of the exsting hair's tydle. the growth cycle so that more
hairs grow longer and thicker of the same fime, ond you may see improved
scolp . Bill ked that. He wosn't looking for miracles. Just having even
o fitfle more hair could make o difference in how he ware and styled his hair.
He also liked the idea that if he responded fo treafment with
Rogaine, the change would be grodual. Since natural hair grows slowly,
mﬁm,ﬂmd‘nngainhisuﬂmunmddn'w&immﬂnw
@ foupee of 0 hair weave con be.
Will Rogaine work for you?
Dermatologists conducted 1 2-month dinical fests. Affer 4 months, 26% of
mwymmmmmmr :
with 11% of those using o plocebo (o similor solufion without the octive
: =~ ingredient in Rogaine).
Rl e 1 yeor ofuse, clmost hof of the man who continued using
R i Rogaine rafed their regrowth os moderate (40%) fo dense (8%). Thirtysix
-',-,, S percent reported minimol regrowth. The rest (16%) hod no ragrowth.
- | AT Rogaine should only be opplied to o nomal, healthy scolp (not
| P .:-:Jf - sbumed o e, i efecs?About 7% of those who usd Fogaie
: o hod some fiching of the scolp. (Roughly 5% of those using o plocebo reported
i S 5. - the same minor imitotions.)
Make o commitment to see results.

Studies indicote it usually tokes af least 4 manths of fwi treaiment

.j'-}. = | ’r

i before there is evidence of regrowth. ff you' , hove been osi

7/ ATAGE33 T i

> fo hove 0 !

; / - ' Kwﬁinmidﬁm%hunm,mumﬁu
/ BILLDAVIS B -tiitimrc,

further h ible
you %ﬂﬁmﬂmmmmmm

wil
g RYIN ) . ; respond fo Rogaing, you'll find it's easy to make it o part of your daily mutine.
‘E.,, Is T G k - The facts are free.

' . Wantto ry mking your own comeback? Coll 1-800-523-6226 right

v Mm*;m,wﬁmm'mmmmhalp?m

% % . inlo ome. . s :
IR . . i O of o o ot e v o et

mdfar?uuufrue,mhllihﬁcmwm."
Why not make the call today? médl
Call 1-800-523-6226 today
for a free Information Kit on

iow 3rnint::.vti':lil .1

© 104 The Upichn Compary  USIZSTO0  Regus! 1904

*Not ovoilable in oll oreas.
See next page for importont addifional infomation.

..- . :
| o




Rosaine
The only product ever
proven to regrow hair.

Wt is ROGAINET
FOGAINE Tomcal Solon & & prascimhan madne fo ise on e scalp that & used o besl s

dhhmmﬂmhﬂpllﬁm,
Ihn#.hhnﬂﬁa:ﬂ:“m&mdhfﬂﬂnmdih&hhu of B front amd top of the calp inwomen ]

tapacal o of mngodl, fo use on the

fiow affaciive iy ROGAINE?

In meser Clmical siudies vith ROGAINE of ower 2 300 mess i male pefisin bakdness b the inp wmmnmnzm
medica comers, Basedon mmmmnhﬂwlmmﬁn uani“ ] TUDORTENE R ChTSE S TR vl ces
v with 1% vebo 1t 3 tEatmEnt (g Bt w uuu. mmmmdmm;w
oot By the end of 1 year, 42% of those who coetineed 1o sm

h-AdﬂMpdmmhhmaﬁmwmnli mxnlmhummﬁ'ﬂ-wﬂ

Eﬁ:‘r‘::?m mﬁmﬁ mhﬁi rru-u:dmil H{:g;m u&h‘lli ulupptmu mpﬂ'ﬂ#
mmhmmtu ﬂfh Fraem i o i RDGANE fray a0 nesalts Gstir thin others
ﬂnmmM|MHﬂme mfdmmMnhm‘rﬂn -
Haw lnng do | seed tn use BOGAINET

m:ﬁ: - loahdiel s il oo b o i
o et

mﬂmﬂhﬂﬂ' '|HMINTHT‘ILEM iy cheam dry b1 al bt bt Wiemsh your hands afie

] o iy 10 yoar e n il

ll'm nmmmmm:mmmu hammﬂqhmmmﬂ mmmmrnp:mmruﬁ
humummmmwm e sty yonar et el i e diry whe you iy € Plasse 1ty o the

Ml!ﬁlﬁuhﬂlum

[ oty o o o o o s 1 ACGAINE. Yow shousd rstant your twace-diaiy timses andi rmtum i your esadl chedule

VWhat are the most common 1ide efiect reparied m clinical rudies wak ROGAINET
%ﬂmmmimgmmmmmwhﬂMMWUMnmmmJn*amrm

s ROGAINE (M|
dires, were: reporin] b by peopi: (ring ROGAINE and by Bens wsing B placnbe scltion with
mmﬂhﬂimwuuﬁn.uﬁmm wifi ot - "
whe i e Sensive of wmmmmm
mmmm imtation of the sy of sensve s armas. | AOGANE acodamally gets oo thes
mh—mhmﬂmm-ﬂﬂcﬂd if the wmtarton dhos nof g2 away

chuchl ik Exopt for

m
mmmmmmwmmm
Semex nfeaon, venga—! mmmmmm 3%
E‘m e s, e CB gt~ 100% Exdoorie mwgﬁﬂ

% . Hematalagie: lymptadencpatty, thomboryiopena, Mesig—{ 31
F 11 s e moniored Fon i 5 years, an e b begn o mﬂnummu meporind advirss ko). Addtional adverse
ulhfmtlmmndmrr-hq e inchude perema Jeazesnn hasr growthl, focal arythors mdesssat pretus liichegt sy

veslal drstartiances, including decemnd viss acuy |clarityl, inoresnss i ha ks and alopecia fra loss)
mnwxmuﬂﬁuhhﬂdnﬁhhmﬁ?

barvs et b e Ao ADGANE = chrcal suchns. Howewer, i 15 posssbie that they could ooour if mare fizn e reoammended doss of

AGGAINE were appied. beceise the actve: ingreadient in FOGANE s the some a5 thal 0 miaecdi tablets. These sffects appear o be doss relatet. that i, wore

eflecty are gaen wath hugher doses.
m-,mtmndummnmwmwm&m;munmummaum
Wizl abhis bowe Dl prizain by ey the srones. mn efact

ieffects thal may nccsr wéen the taiet fom of mingedi i issed t tmat high blood
ﬁ Vasndilaton leeds i fud stenon and faster heart wie The g iz e oorumeed in some (ot Siking mnoadl tabies far sgh
ez
Increesa e rafe e (usbers Rave ONES i e gy hear! e Prsaase by mon e 1) ety e min
Hdnm&t-dmwimﬁmm pevicd of tme o swedling of the face. hond, arides, o tossach
mhﬁr“h‘am;td mmmr#.mmﬂmunrmmn.ummnm
sy o oW e ‘sarkdan
'When hmlﬁmﬂummpﬂmemumﬂMMhmlmm
O F wnuhmmmmmwmmmmmmhmm
trrﬁmdw
e m’&“&wmgmuﬁmﬁ h i
800 in

focs with ROGAINE?

et ot
increass the rigk ol sarisin side
particelar ikl increasad heart rate of luid setenton wee i oot
ks ol togarteant et i ciocon of thery chonss 1o e ROGAINE.
1o oeher parts ol e body masy increarn minoadd abearion, wheh may noeas the
f ol ezl ig e O sursburmind, e you Shoukd nod use il ¥ you 3n sy e sion irestmesty

9
B
§

Mmmdul £on e ROGAINE bt should bo morviored closely by thei docme

ud‘ﬂm

e sl such mﬁm that CTEass S
Mflmimnmm 1wl of ::l'llu!]rl'q mmmmugmm

‘wpacial
Wormn murthers shookd not wse ROGAINE. Ak, its efficts iabor and ot bt
Pragnan ] qu::'i dhrory @n Efficacy i

mmuurum Studies: show T e of ADGAINE vl not fect m-nndﬂuqummp‘wmmulw
e wnL wmmmumumumwmummahmu

mnmnm-mdmmwmamilmma

Cauthorr Frxieral law probibits deepanarg without a prescription. You mist 5623 G0ctor 10 SSCeNe 8 (RESETNOR

m DERMATOLOGY
DIVISION

Ths Lipyohn Compaey, Kntamarns, M1 45001, USA B8

40

ELECTRONICS Conlinid frum: page J6)

— e e ———

The GreenPlug regulates electrical use,

create circuits, and even show you the
tools you need for the job. A conve-
nient search system makes finding
data on a subject easy, and a variety
of animated sequences alzo helps in
your understanding. And at $19.95,
this program is a win to boot,

Get Wired! also allows you to esti-
mate the power consumption and eost
of operating appliances. This is also
an issue being addressed by K-Elec-
tronics of Concord, Ohio. This com-
pany makes the GreenPlug, a device
that aets as an arbiter of power con-
sumption between the wall socket and
an appliance.

Designed for use with refrigera-
tors, freezers, gas dryers, air condi-
tioners and humidifiers, the Green-
Plug ean reduce energy consumption
by as much as 25%, says the company.
The device is also supposed to help
appliance motors run more efficiently
by regulating the amount of voltage
being supplied at an optimum level. In
turn, this should help the appliance
last lon List price for the Green-
Plug is gr

More literally speaking, getting
wired for the highway is a job for a
product called the Pocket Socket from
Power Products of Sunnyvale, Cali-
fornia. This little 8-ounce inverter
plugs into a ear's cigarette lighter to
provide 100 watts of continuous power,
as well as an 800-watt surge needed to
start up many computers, VCRs and
power tools, List price is $79.

The Pocket Socket sounds like just
the ticket for a tailgate party, Plug in
the blender, please. ™
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ACCOUN'I'ING

Our government brings high tech to bear in the search for Vietnam War MIAs.

BY CLIFF GROMER, Contributing Editor

® The wounds of war heal
quickly for some, slowly for
others. But when the fate of a
loved one has not been recon-
ciled, the wounds never heal. |
June 1965. The hard rain

pelting the canopy of the
Navy A-4 Skvhawk armed
reconnaissance jet is muf-
fled out by cumbersome
flight gear. Deep into enemy
territory, Lt. Cmdr. Max
(Golodner (not his real name)
banks and pitches his craft B=

in premse S}'nt'hrumza‘mun to North Vietnamese militla pose with the remains nl' a LS.
the terrain not far below. atrcraft shot down by deadly antl-alrcraft fire.

Searching out targets of opportunity, Golodner stiff-
ens, hammered by an adrenaline punch as he catches
sight of an exploding black puff close to his right.
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| Three more puffs explode in
4 rapid succession. Viet Cong
memas Anti-aireraft units are rolling

out the welcome mat.

A short distance away,
Golodner’s wingman darts a
quick glance to his left. A

4 sudden chill freezes his

gaze, and his guts churn
with the realization that he
iz suddenly alone in the sky.
There is no distress call, no
visible ehute deployment.
Golodner and his plane have
been erased with the cold
efficiency of some cosmic

computer operator punching the DELETE key.
A search-and-rescue team mounts an extensive
mission the next morning. They find nothing.



A FULL ACCOUNTING

- .t

March 1994. The road
gets worse as it snakes away
from the heart of Thanh Hoa
provinece, Traffic is light, a
far ery from the swarming
bicyele free-for-all in Hanoi,
about 100 miles to the north.
There, in Lenin Park, loud-

ers that once delivered

o Chi Minh's party line
now blare out Western-style
rock music, And dollars are
accepted as readily as the
national curr 3

The trip to Thanh Hoa is
made on 2-lane blacktop.
There seem to be no [
rules except that you must
pass ev ing in sight and
stay on the horn continuously from
the moment you switch on the igni-
tion, Our pace slows considerably
now, as craters and boulders in the
road seek to reduce our 3-car convoy
—and oeeupants—into their reapec-
tive component parts.

It's a short walk from our vehicles
to the newly planted sugar cane field.
Looking like anything but a site of
violent death and destruetion, it is the
point, nonetheless, where local eye-
witnesses say an American plane
smashed nose first into the ground,
punching out a crater 20 ft. deep.

Chur 10-man recovery team includes
specialists in explosive-ordnance dis-
posal, life-support analysis and mor-
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Excavation project In various stages shows
Initial look at Impact crater site, meter-
wide test trench, and screening of soll
for remains. The completed dig, after 11
days, covered |30 sq. meters. Recovered
fragment of [ife-support gear indicates
pliot was In plane at time of Impact.

tuary affairs, along with an anthropal-
ogist. A key element in America's quest
for its war dead and unaccounted-for,
the team is part of the Joint Task
Force-Full Accounting (JTF-FA), a
high-priority program that wants
for nothing in the way of technical
or financial support. JTF-FA has
investigated and excavated ecases in-
volving more than 1700 unaceounted-
for Americans in Vietnam, Laos and

PR PSCITO (BT B CLEF GEORIER

Cambodia since 1992, “We're
now down to the hard ones,”
says Lt. Col. Dave Fredrik-
son, chief of public affairs
for JTF-FA.

While our unrepatriated
gervicemen are commonly
referred to as POWs and
MIAs, Fredrikson points out
that the term MIA infers a
certain legal status that has a
bearing on benefits to spouse
and family. For that reason,
JTF-FA classifies the miss-
ing as Unaceounted For. And
its mission is to resolve each
case—to the satisfaction of
the families involved—by
finding and identifying human
remains, where possible, or by build-
ing a case of circumstantial evidence
that determines, as best as possible,
the fate of the missing American,

Reports of live sightings receive
the highest priority and trigger in-
stant action. But these investigations
have never panned out. JTF-FA has
no evidence that Americans are being
held against their will in Indochina
at this time. Even so, one migsing
American, Col. Charles Shelton, an
Air Force pilot shot down over Laos
and captured, still is earried on the
books—symbolically—as a POW.

As in the case that our JTF-FA
team is probing, most of the leads re-
lating to crash and burial sites come
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from witnesses, many responding to
ads placed by the Vietnamese govern-
ment. There is no compensation for
those who come forward with infor-
mation—or with remains that they
themselves may have buried. Addi-
tional leads emerge through research
of Vietnamese archives that inelude
films, newspapers and military field
reports. There are also frequent face-
to-face meetings between the JTF-
FA and Vietnamese officials to ad-
dress any problems that might come

ing out a signal that iz reflected by
burned ohjects to show up as eontour
lines on the sereen. [t takes a trained

operator to interpret the display.

A question of survival
Onee Miyamoto has done his job, Dr.
Bert Davis, the team anthropologist,
takes over. He determines the type of
excavation—if any—that will take
place to uneover human remains for
positive identification.

A complexity of factors go into this

at steep angles leave a crater with a
small debris field. Since any life-
support gear would lie in the crater,
an excavation would have a good
chanee of success. On the other hand,
a slow aireraft, such as a C-130, chews
up a lot of ground when it hits but
doesn't leave a big hole in the ground.
It just scatters debris. The problem
in such a circumstance is there may
be no elue as to the loeation of the
cockpit. It's impossible to excavate a
large debris field. Where do you start,

upm&dtnhe]ﬁ keep the program
on a fast track.

Bits and pieces

Tt was back in 1985 that the Viet-
namese turned over some bits of
aireraft from our Thanh
Hoa site and elaimed there were
no more remains to be found.

Then, in October 1993, a JTF-
FA investigative team visited
the site. They interviewed local
villagers and corroborated the
elaim that an American plane
had crashed there. That team
was able to recover some air-
eraft fragments and a portion
of a flight suit. They also
found evidence of a crater
made by a high-speed impact,
sugpgesting a fast aireraft as
o to, say, a helicopter.
The investigative team rec-
ommended & more intensive
search of the site by a recov-
ery team.

And that's what brings our
unit to the site. The team now
deploys, with ordnance spe-
cialist Larry Mivamoto pin-
flagging areas that beep on
his metal detector, The chance
of encountering unexploded ard-
nance at this site is pretty
remote. The beeps most likely
indicate wreckage fragments
under the surface.

Crash sites are not the stereo-
typical scene of a tail section
sticking out of the ground like
monument, with large sections
of engine and :ucltpirﬁ;mg near-
by. Vietnam, a poor country at best,
had its resources pushed to the limit
during the war. Crash sites were im-
mediately scavenged—even mined to
some degree. Vietnamese used air-
l:r&ﬂ. nose cones for cooking kettles,

wing flaps for hut doors. Thirty years
uf jungle climate took its toll on what
was left.

While Miyamoto wields the metal
detector here to locate aireraft wreck-
age, a ground- trating radar sys-
tem is sometimes brought out to
o Ml e s

in 2, system
works like m:{vent&uml mdar,};::d-
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Crash site was In Thanh Hoa Province, 100 miles south of Hanol.

determination. For example, finding
life-su gear—fragments of items
that would stay with the pilot, such as
oxygen-mask components—is critical
to determining the fate of the airman.
Discovering such equipment would in-
dicate that he went down in the crash,
with chances of survival virtually nil.
Not finding this gear could mean that
Golodner bailed out before impact.
Such an ejection might improve his
chaneces for survival but raise ques-
tions about his fate.

In addition, the site itself can reveal
a lot about the odds of finding human
remains. As a rule, high-speed crashes

Pl LLLATRATION BY SRAMHIC CHARY £ LA

and where do you end?
Collecting boxes full of
small metal fragments in
itself has no value in de-
termining the fate of a

vestigation ean also gain
insight from the mind-
boggeli ‘g dynamie forces
involved in a high-speed
crash, Artifacts and re-
mains often bear the
culiar and unmistakable
effect of a G00-mph im-
pact on the human body.
Heavy leather flight boots
and heavy wool flight socks
will have the sides blown
completely out of them,
because the ankle bones
literally explode. Feet are
torn from the boots with
such force that the metal
lace eyelets show severe
elongation from the pull
of the laces. Jawbones
and teeth break in a par-
ticular way, as the impact
| p-foreces slam the mouth
| closed. Details like these
serve to reinforce the
evidence provided by the
appearance of the crash
site itself.

With all this in mind,
the team cordons off
the site. Initial (ragment
finds under the pin flags
are promising, and the
team digs an exploratory
trench 22 meters long x
2 meters wide x 1 meter deep. Soon
the excavators unearth a 12-in. x 4-in.
piece of torso harneas. It is a strong
indication that the pilot was in the
plane at the time of impact. Also un-
covered are fragments of container
suspension lines and canopy of the
pilot’s personal hute.

The ares is then divided into a grid,
and the earth dug from each sector s
sereened. Key finds here would in-
clude aircraft pieces bearing serial
numbers that can be traced back to
determine the type and model—and

ps the specific aireraft. This in-
rmation would be checked against
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[Top and middie] Hanol war museum exhiblts U.5. aircraft wreckage and personal effects

—a highly emotional experience for servicemen returning to Vietnam. Flight boots
[bottom) with sides blown out from impact are among artifacts.

T

records to determine if an aireraft of
that type had been lost in this area.

Clues to identity

More significant to the mission, how-
ever, would be the discovery of bone
and bone fragments. The team an-
thropologist could determine if they
were of human origin. He might be
able to establish personal characteris-
ties, such as race, height and age.
Finding a recovered tooth, especially
one hearing dental restoration, is like
finding gold. The tooth can be matched
against dental records in the massive
database to which JTF-FA has ac-
cess. A match in this case would mean
positive identification,

Any human remains that the team
recovers are sent to the Central lden-
tification Laboratory in Honolulu,
Hawaii (CILHI), for identification.
One of the leading institutions in
forensie science, the lab provides sup-
port for civilian, as well as military,
investigations,

One room at CILHI is lined with
neat rows of tables draped in white.
Each table holds a puzzie, a box con-
taining bones and bone fragments—
all that's left of what used to be a
highly skilled fighter pilot.

The bones are studied by an an-
thropologist and a forensic specialist.
They work the identification process,
independently, from different sides of
the street to seek a common conelu-
sion. The forensic odontologist tries to
match recovered teeth against dental
records. The anthropologist, on the
other hand, analyzes the complete set
of human remains to build up a profile
of the subject. To avoid bias, he works
without knowing the individual’s char-
acteristics or suspected identity, The
box may contain remains of more than
one individual. This becomes evident
when bones that should fit together,
such as the first and second verte-
brae, do not.

Banking on DNA
The latest in high-tech identification
involves DNA matching, The Depart-
ment of Defense began a DNA Depos-
itory program in 1992, preserving
blood and saliva samples, which are
stored permanently frozen, DNA ref-
erence material from these samples
will be used to identify war dead and
miass-disaster vietims in the future.
Since no DNA reference data exist
for Vietnam-era servicemen, geneti-
cists have developed a new technique
that relies on mitochondrial DNA for
identification. Located outside the
nucleus of the cell, mitochondrial
DNA is inherited just from the moth-
er, as opposed to nuelear DNA that
is inherited from both parents. The
mitochondrial method mateches DNA
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Transiluminator used in DNA identification emits UV light, which makes dyed DNA glow.

from recovered bones against blood
samples of maternal relatives.

Fxtracting and processing this
DNA, however, is a long and complex
task. But it is such a significant ad-
vance in biological science that Dr.
Kary Millis won the Nobel Prize last
Deeember for his work in this area.
And because of its important role in
the JTF-FA search, the process war-
rants a detailed look.

The initial step taken by CILHI
invalves cutting out windows in the
bone and sending the slivers to the
DNA Identification Laboratory of the
Armed Forces Institute of Patholo
in Washington, D.C.—the largest fa-
cility of its type in the world.

There, the bone samples are thor-
oughly cleaned with a small hand
%':nder and chopped into fragments.

ese, in turn, are pulverized into a

is dumped into a buffer solution that
extracts DNA from the bone.

The DNA itself is a double molecu-
lar strand that looks like a micro-
scopic ladder. Typically, it is present
in quantities too small for analysis.
Fortunately, a revolutionary process
called the polymerase chain reaction
{PCR) can take a section of DNA and
replicate it more than a millionfold.

The first step in that process is
denaturation—heating the DNA to
about 84" C in an extract of the buffer
golution. That “unzips"” the double
strands of DNA into single strands,
each of which looks like one ladder
rail with half-rungs attached. An
annealing step is next. This intro-
duces a small piece of single-strand
DNA, called a primer, that finds and
bonds to its complementary section
of single-strand DNA. The result: a
small section of double-strand DNA

fine powder in a blender. The powder

e —

Recovered fragm:nu,llk—r number-bearing
armor plating and Iife-support gear can be
Identified by referencing manuals.
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within the total single-strand DINA,
The next step, known as extension,

is= what drives the entire Process, An
enzyme called DNA polymerase—
found nuturally in bacteria from hot
springs—Iis added to the solution.
This enzyme secks out the single

strand DNA that contuains the small
:_-l_'i'filll'l Hf |Il‘i.'!‘:l'l'-|!llI!I|ii'|| 1|III?I|~E-'
stranding. Onece it kevs in on this

primer, the enzyme goes to work,
cauging the rest of the single strand to
double-strand, effectively re-synthe-

sizing the opposing complementary
striand. The process is repeated as
often as necessary, with DNA dupli-
cated exponentially, until sufficient
quantities for analysds are obtained.

These days, reading the DNA is
done on an automited sequencer. The
leprions of double-strand DNA ladders
created by the polymerase reaction
are once again unzipped down the
middle of the rungs. Each rung eon-
sists of two molecular units, known as
nucleotide bases, honded together,
There are four types of nucleotides,
classified as A, T, G and C. An A al-
ways binds to a T, and a G always
binds to a C.

The sequencing process starts with
a group of DNA fragments, All the
fragments consist of a stretch of the
same overall ladder. Each fragment
starts at the same point, but is cut off
at a different nucleotide base. All
fragments are identified hy having
this cutoff point—either an A, G, T or
C base—tagged with one of four dis-
tinet fluorescent dye molecules. An
electric current then lines up the frag-
ments in order of length and moves
them past an ultraviolet light, which
causes the dye to flash its color, The
order of the colors then can be corre-
lated with the base sequence of the
original stretch of DNA.

The sequencing process is then
repeated for the opposing half of
the DNA ladder, and the readout
must be a complement to the first
to eonfirm the results, Maternal
blood samples also go through the
DNA extraction and sequencing
process, and they must match the

DNA sequence in the bone sample
for identification.

Back at our Thanh Hoa excavation
site, the recovery team continues its
painstaking digging and sereening. The
work will last 11 days and encompass
an area of 130 sq. meters down to a
level st which the soil was undisturbed,
Ultimately, the team will uncover hu-
man remains, uniform items and life-
support gear, which, by preliminary
analysis, indicates that the pilot was
in the aireraft at the time of impact.

The human remains were repatriated
on April 12, 1994, and are currently
undergoing analysis at CILHI, M
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COMPARISON TEST

JET SET

An armada of propless runabouts conqguers the waterways.
We test 10 of the best.

e ur

: " SEA-DOO SPEEDSTE _
'@ There's a rensonsjel bouts have exploded recently onta — radar gun, stopwateh and measuving tape,
the waterways: They deliver more fun per foot than is In addition to colleeting hard data, we attempted to

usually legal, Boston Wihlerstarted the boom in 1992 guther impressions that raw numbers can’t provide,
with the introdiction of ifs record-setting Rage. Bay-  All jot boata ave eaveently lumped into the same cliss,
liner and Sea Ray joined the fray-in 03 with thedazz Yot it was elear 1o us that differonces among Uhe
and the-sealiayder, respectively. This year, thetiooe=mnrdi ]2 are sist. Se, in addition to providing head-to
grates have opencd. Néarly two dozen builders now ke head data, we lTooked Between the numbers o identify
minijets. Jet power is the boating story of Uhe deeade.—séVers] Bmereing olaeses,
To get a feel for this phenomonon, the POPTEER

MECHANICS test team pathered together To-of e _‘ﬁlnp

bisst minijets on the market anfFheadod fog lhﬂ'rE_._ the Itage, Jazz and-SeuRayder launched the current
zon side of Lake Havasu, a boating paradise on.thee—jet-boat armada, eredit for igniting the horsepower
Colorado River. The huge, clear-water Take providerd™= wais goes to the nett™Sea-Doo Speedster One S0-hp
s with - ddeal conditionste-wringnul Lhe Nectadth—6h0ce Rotax engine wasn't enough for Sea-Doo's first

= — POPULAR MECHAMICS ® 50 I'TLMEER 199




FOUR WINNS
FLING It

~real surprige came on the handling course, where the

- LOOmy and nicely detailed Mirage sliced through the

- et boal,

—TPThat's: wight;. Tothose not mmph.h,!i_adﬂiﬂeﬂ to-speed, the origi n:ﬂ'-*

i thisFocket Has-twin-
y4 ~_ongines and w 40-hp ad-
| vantage aver its E]u.-;EL-l Tivals
Um,h a topapesd ol 52.Tmph.the Speedstér

isd mpll faster-than the next fustest Bt It i=akSe

blldifpty quick Moo 25 mph mu‘l i quuthm' o
the Tt Ming course;
— Ol idusly, the q]’!l_‘l.l.]t-tl*r iz bt Tor wal]‘r:’frﬁ"ﬂ' hlII..

W= waorth noting that, as with all Sea-Dooproducts-

the Speedster's construction, graphics and-it and fin-
=h aretap-noteh. One note ol cantion: Like ot af
Vehattom-hulls pushed to-the lmit-the-Speedster can
L Li'n-"- watkeathigh velocities,

e Sugar Sand Mitage was piwered by the new
LR0-Tinrse Mesciry Spoct)et [20-and i turned out. to
b the #leeper oF e fiset. The Mirage is the hrand-
# new pompatgs first model: Asd what a-model it is,
taking second plaredi top speed anfdthole shot. Bat'the
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eel-lock tirns with sueh control that-it-nearly

h * beat the mega-powered Speadstor.

; ——The third, performance-elass. rntmjni is
i _the Baja Blast, whieh is_also-powered by

the Mere et 1210, ‘The Blast demol-
shed the 40-mph- hnrrier with-an averaje

competitive third=place finishes in acceleration

[ — -lmd on the d-pinhandling eonrse

Flﬂ'l.r fun, fun =
“eoncept of a minjjet was to provide hoaters with a-

vehiele-for-theowater. The Four Winns Fling,-the Sea
Hay ReaRayder, theRegal-Rush and the Baja Blusi
carry out this mimfrm toperfection, Theyare the pop-
wlir heart of the iiinijet market.

The Regal Rush i5a-pood-looker with a highlystyl-
Tzedieombiniition of curvy lines and colorful praphics.
1t also has- o wide side-console that provides security
for-both theskipper anid the cenfer-seated passenger.

When it tomes:to rocking and rolling, the Rush is
amang the best-in sping; hooks and nosedives. And
while it doesn't tuke much enconrigement to gel ridi-
eul, the'boat's well-designed hull tracks teue and pins
well-hehaved tirns when called upon.

The Fling iz built on-the same award-winning
Stable-V hull that's used on most-Four Winns models
thede days, The design imeorporates extensions.on

g, safe, turncofiza-difme rondstar=tvpe

top Speed of42.: mph, Trslso turned-in. —



REGAL RUSH
S B T

JET STORM

either side of the drive, which quick-
ens planing times and holds the boat
tightly in turns.

Inside, the Fling has a wide-open
cockpit with a bow filler cushion (op-
tional), which converts the area into a
lounge. Other optional gear trans-
forms the minijet into a fishing boat.
Like the Rush, the Fling can spin out
or handle like a roadster.

The SeaRayder is a bit like a
scaled-down, smooth-handling run-
about, It has lots of room on the in-
side, comfortable seating for four and
ample accommodation for hanging on
tight. Yet, the Rayder can get as radi-
cal as a snowboarder in a half-pipe.

In the performance categories, the
Rayder is approximately in the mid-

SUGAR SAND MI

dle of the pack, which by no means
spells sedate. The little Sea Ray is
well built and lives up to the com-
pany’s typically high standards.

It's hard to find a straight line on
the Baja Blast, and it's even harder
to keep a straight line when driving.
As mentioned, the versatile Baja is
4 top performer, bat it's also worth
noting that the Blast is among the
leaders in interior comfort, detailing,
upholstery, fit and finish, and overall
construction,

Jumbo jets

Two of the boats are standouts for
generous interior space—the Boston
Whaler Hage 15 and the Dynasty Jet
Storm. Both have hulls longer than 15

RAGE

ft. and impart \something of a big-
boat, safe-for-thekfamily feel.

One reason for} the feeing of spa-
ciousness on the \Rage is a eenter-
position console that allows walking
on either side of tije helm. A large
foredeck and copious \storage are also
hallmarks. The Rage i<\ not a perform-
ance leader, but it corpipensates by
featuring quality constrgetion and de-
tailing that is first-rate) Plus, it gy-
rates and spins with the biest of them.

As the biggest boat, thi Jet Storm
is the closest thing to a cqnventional
runabout in the fleet. Strong suits are
abundant deck space, passenger room
and storage. The Jet Storm's per-
formance data is at the bottom of the
chart, but like the other boatd in our

SPECIFICATIONS AND DIMENSIONS

WEIGHT/ ENGINE HP/ DECK AREAJ SEATING LAYOUT/
MANUFACTURER/MODELS :} BASE LEMGTHY FUEL ERGINE/ STORAGE COCKPIT RATED
ADDRESS f aA)rra .-,5:3'?, PRICE BEAM CAPACITY DISPLACEMENT SPALE DEFTH CAPAEITY
BajaBlast |41/ 58395 14 B7SIb/  Mercury Sportdet 1200 120 hpy .65 g I/ J-across ah, bow seatsi
P.O. Box 151, Buchus 4820 i 21 gal 102 8cc 783 cu. it T i parsans
Bayliner Jazz e :ﬁ; 5% 738485 14 1000 o) Meroury SporiJet 90/ 850 hp! 16.7 5q. ht 3-across gl seats
P.0, Box B0E0, Evarall, W 9823 % 2 i e 17 gal 75.1e0 Blcufi Lk 3 pergon®
Boston Whaler Rage 1430 f3kd " ? ilﬁaﬁ 15° 4" 1200 b OMG Turbodet 115 115 hpy 20580 il AR canler. bow S8als
41215, LS, Hwy, 1, Edgewatar; FL 32141 e 23 gal 89 Beo 20.50u. it 17" B parsons
Dynasty Jet Storm §8435 1567 G501/  Mercury Sporiet 80/ 90 hp! 2258q. i AN jump, bow seats’
P.O Box 310, '-.':-1:-m|:|r"| :'-3L 35_1"[9 T 18 gal. 758.1cc 128 cu. it 22" & parsons
Four Winns Fling, L | l-f-ng-_ 1357 §o568  14'2Y 040 |b OMC TurboJet 115/ 115 hp 124 80 I/ 3-across afl. bow s3ats!
825 Frishie 53, Cadillac, 8l 45601 >3 g4 15 gal 89 Bco 11.20u it 21° 4 persons
Regal FIUEhIff’ﬁ'Z - & .;5!,- Y3ibo $8995 14 B6Y 1030 b Mercury SportJel 30/ 90 hp l4sg fi;  Aflbench, bow sests/
2300 Jetport Dr., Ori nl:lc-.'?'[ J2800 T 17 gal. 89 Boc 1776 cu. B 20.5" 4 parsons
Sea-Doo Speedste 1) 72 ]‘a Uap 811,408  128°67 1200 b Towin Fotas 160 hp (ot 12.85 sq. ./ J-actoss aft sadl
1800 5. Harbar City Blwd., e, FL 32901 T 27 gal B850ce (each) 1T.8cu i 20.5° 4 patsons
Sea Ray Suaﬂayd-rll( T fq-d-l : '53.~:L55 14' 6" 850 Ib Mercury Sported 80 a0 ho 14,7 sq f/ 3-across aft, bow séels
2600 Sea Ray Bivd., Knoxle, ThaTE i 8B 16 gal B9 Hee 11 8oufl 20 4 parsons
Soaswirl uirt $8495 14 4% 1050 b OMC Turbods 115 115 hp 204 8q /Al bench, bow paats’
P.O. Box 167, Cubver, OR 57734 B 18 gal BE.Beo 128 cu. 1. 20" 4 parsons
Sugar Sand Mirage $83%5 147107 800 Ib Marcury Sportet 120 120 hps 7.28g ft Aft banch, bow seatsi
1617 Maln 51, Farmgo. ND 58103 g g 21 gal 102 8gc 3255 £u, N 21.5" 5 parsons
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SEASWIRL SQUIRT

fleet, the Jet Storm will =pin and slide,
if 80 desived. Otherwise, it has the at-
tributes of an open-bow runabout.

Separate reality
We put two boats—the Bayliner Jazz
and Seaswirl Squirt—into a separate
category mostly because they take a
novel design approach. Aside from
that they have very little in common
except a penchant for horsing around.
The flat-bottom Jazz is the hip
speedster of the fleet. The MTV gen-
eration can feel right at home with the
Jazz's glitzy styling, hot performance
and overull radical nature. No one ean
resist petting this sporty sled to spin
with abandon and nosedive by throw-
ing the stick into REVERSE. (Shifting

SEA RAY SEARAYDER ~__ _

into REVERSE at speed does no me-
chanical harm to waterjet engines,)

The Jazz was the fourth fastest
boat in our fleet, but suffered on the
handling course because of a tendency
to slip and slide. Bayliner will be re-
placing the current $#-horse SportJet
with the bigger 120-horse engine for
"5, 8o look for the thrill factor to go
even higher. Our only complaint?
Thinly padded seats.

The Seaswirl Squirt is the go-kart
of the fleet, thanks to its center-pod
steering console and sloping bow plat-
form, which offers an ideal foot brace.
With such secure seating, drivers can
gpin with reckless abandon if not
overwhelming speed,

The eockpit in the Squirt is actually

on the small side, but the bow iz large
and padded to uccommodate sun-
bathing. One feature of note s engine
decess—the 3-aeross seat lifts up to
offer a wide opening.

Our take for speed freaks to whom
money is no ohject is that the clear
winner is the Sea-Doo Speedster. For
those who want performance and af-
fordability, cheek out the Sugar Sand
Mirage. For quality freaks to whom
money is no object, the Whaler Rage
is at the head of itz elnzs,

For overall runabout quality and
fun, the Baja Blast, SeaRayder, Regal
Rush and Four Winns Fling set the
versatility standard. The sledlike
Bayliner Jagz iz unique, and it, too, is
hard to beat. ™

TOP SPEED/ FIIN FACTOR!
SPECIAL OFTHINAL ACCELERATION HANDLING FiT & JET
FEATURES FEATURES 0-25 MPH COURSE FINISH CATEGORY
Tradlior, Bow filer cushion, 42 3 mph/ 21.5 s8¢/ Top-noich throughout, Fast and sxciting
wwim steps Marcury SportJel 50 5,38 soc Quick, mimble dya-plaaning Fun mindjat
Twin bilgs purmps, trailar Maroury Spartlal 120 40 .8 mph/ 25.9 sac Thin seats, albordability Winl and wild
8k tis-down sireps 654 gac Slippin’ and a shdin cihiel interior attribuie O of & kind
Stairdess- steal rails, Cooler sal, bow 35 8 mph! 255 sac.) Second o noma, Big-boat fesl
cOPIoUS SIOIAgE Space cusiugn, nay lights 7.2 sec Heaavy hisll holds it back sanily the Meot iaader Jat nunaboul
Boarding ladder, ski-tow aye, Trailar, Bimini top. 34.7 mph 24 5 sac. Datails could use some On conservative side/
gwim plattarm achyiic windshislds B.G7 soc Small nging holds 1§ back affEntion, rough edges Jal runabout
Traiker, swirm plattarm, Bow filker cushion, lishing 378 miph 20.7 sac./ Saolid construetion Mansuvers wilh
padded aft sun deck chairs, ski-iow pylon 6.15 sec. Pins lurns, quick and workmanship abandon/Fun minget
Traiter, removable coodar Birmini top, 38 mph 23.6 sec Precodan-gatter Sate, versaliie thnlls!
sk storage moaring cover 6.85 sac Caormars with aphomb tar this class Fun mingot
Twin engings, Mooring cover, 52.7 mph! 18.13 sec./ Fine workmanship and Liviss up 1o ds nam
racing thranleshitar Wting kit 3.96 sec. Gireal accelsration atl=nton to detail High perdarmance
Traier, Biminl top, snap-in campet, 38.1 mph! 2275 sec Excellant crafismanship, Sels a high standard’
removable coclar 2-one gelcoat .55 wec Suparb in cormers attirion 1o detail Fun miniet
Canter stearing pod, Trador. bow cushians, 36.8 mph/ 24 4 sor/ Good, fundamanial Go-kart steanng/
swim platiorm, Igloo coolar CANVAS COVES 1.7 seg. Good control boatbuiiding Oz of & kind
Abundani starage Trailer, wincshield, 42.7 mph! 20.05 sec Surprisingly solid Dioes it wll/
shi-tow pylon Marcury SportJat 50 494 sec A drivar's favorite tor a first atfart High parfarmance

POPULAR MECHANICS * SEFTEMBER 1594



AVIATION




BATTLE OF

' THE BIZJETS

Iﬁm high-ticket globe-trotters are in a dogfight
for aviation’s loftiest clientele.

BY WILLIAM GARVEY, PM lllustration by Paul DiMare

The customers are among the world's most pampered
and demanding. The environment.is equally rarefied—
downright tropospherie, actualli £ i
rages as fierely as any bare-kitiekl
That's because the stakes just dun I'. get any higher.

Welcome to the world business-jet showdown.

The contest began in 1991 when Bombardier Aero-
. space—the Canadian giant that owns Canadair, Learjet
and de Havilland, among other assets—announced that
it was contemplating a super-plush, big-cabin business
jet able to fly nonstop from New York to Tokyo. In
short order, Gulfstream Aerospace of Savannah, Georgia
—long the heavyweight champ among business jets—
announced that it ' was developing a New York-to-
Nippon nonstopper, which it designated the Gulf-
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stream V. Meanwhile the French planemaker Dassault
unveiled plans for its Faleon 9000, an elegant trijet
able to fly from New York to...well, yvou get the idea.
An intractable rule in business-aviation economies
holds that as you assign more range, weight, speed,
comfort and space to any airplane, the number of
potential buyers will decrease proportionally. Even
though all three aircraft derive from existing models,
development and certification could cost a manufac-
turer upward of $1 billion. Consequently, a production
aireraft would have to carry a price tag of about $30
million. Each. Empty. Seats, bar, galley and potty
would add another $2 million to $3 million, or more.
Just how many eorporations and kings are willing to
plunk down $33 million for a fiving earpet with fanjets?
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The Dassault erowd didn’t like the an-
swer they got and Iast year put the
Faleon 9000 ]Jl'llliE_'i_'l; on hold, But the
Culfstream V team is steaming ahead
undeterred. And last December, Bom-
bardier announeed that it would pro-
ceed with design, certification and de-
livery of its Global Express.

At this point, neither the Gulf-
stream V nor the Global Express
exists. But forthose with the need
and the money to travel 6000 miles

What is new
is the GV's wing,
dezigned and
built by Yought
Aireraft of Dallas
in eonjunetion
with ShinMaywa
Industries of
Tokyo. Tip to tip,
the V will span a0
ft. 10 in.—13 ft

wider than the &
IV. Nevertheless, notes a i."ult'»-.tream
spokesman, the wing will have the
same planform, sweep angle, device-
free leading edge and mechanical sys-
tems found on the IV's airfoil.

quickly—and in style—the
two choices are tantalizing.

Flying V

Far ahead in development is
the Gulfstream V, which will
fly next year. Customer deliv-
eries will begin immediately
after FAA certification is
awarded, presumably in late
1996. By contrast, the Global 55
Express hopes to get its pa-
pers in mid-1998.

Contributing to the GV's ae-
celerated schedule is the air-
plane’s heritage in the Gulfstream IV,
which continues in production. The
two aireraft share the same eabin, but
two plugs totaling 7 ft. were spliced
into the V, giving it a 51- ft cahm and

Both rivals fly on fanjets from BMW.n'EuIIs venture.

Bimmer’s back

Both the GV and its Canadian com-
petitor will be powered by a pair of
BRT10z—a new turbofan, and the
first product from a partnership join-

EVPETRCRLS-ROTCE ILLUS TN

motive power: BMW and Rolls-Royce.

While Holls is well known as a ven-
erahle aireraft-engine builder, BMW's
aviation heritage is less appreciated.
The fact is that the Bavarian Motor
Works was founded in 1917 specifi-
cally to produce aireraft engines—
even its familiar logo represents a
spinning propeller, The company built
radial engines for Junkers and Focke-
Wulf and even developed some of the
first jet engines to see service in
World War II. But following the war
its aviation business was suspended
and it coneentrated on cars.

The partnership with Rolls marks
BMW’s return to aviation. The return
became triumphant in September
1992 when Gulfstream became its
launch customer, spending more than
half a billion dollars for 200 BR710-48s,

Rated at 14,750 pounds of thrust,
the powerplant will rocket the 85,000-
pound Gulfstream skyward at 4340 fi.
per minute, Maximum cruise at 35,000

an overall length of 96 ft. 6 ing two of the most famous names in (Please turn fo poge 123)
GLOBAL EXPRESS
] ~
P- 2 1 g A
o { |
=R = GULFSTREAM V
T i
What G !:EH Express gives up In length it gains in space and headroom. Head start, though, goes to GV, due to fly next year.
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® Most everything about NASCAR is purposefully
and ingeniously deceptive. Take the cars, like this
Cl Lumina of Darrell Waltrip. Sponsors’ decals
as it looks just like any garden-variety Lumina.
Only thig one has rear-drive. Oh veah, it also has a T00-
hp V&, costs $100,000 and can go over 200 mph!

Now look past the cars to the people. Don’t be fooled

by the down-home look of a good ol’ boy with a chaw of

tobaceno, holding a Dr Pepper and a barbecue pork sand-

i s o Ph.D. in fluid dynamies and is a world
dvnamic behavior of cars at speed,

"|4=- the same ean be said of the mundane- ]nukm;.:

tools used by the race mechanics, When Waltrip's

mechanics nse a piece of twine to check the car's

suspension on raee day, it's not because these boys
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are crude. Not by a long shot. Back in their spotless

33,000-zi3,-ft, shop, these same mechanics have a com-
puterizec * alisnment machine.

Some of this startling contrast between the low-tech
publie face of NASCAR teams and their high-tech pri-
vate lives is deliberate—a way of psyeching out the
competition—some of it just happens because it's a lot
mare convenient to bring a piece of twine to the track
instead of a laser alignment machine,

Trackside

Even the rolling tool cart every NASCAR team brings
o the races is not quite like any you're apt to find at
vour local hardware store. It may start life as the
bippgest toolchest Western Auto sells, but it sits on a




chassis of square Luhmg :md gﬂll' r_'art
wheels that the crew members made
themselves.

The bigger surprise is inside the
toolchest. Open the drawers, and
you'll recognize everything and own

most of it yourself. Aside from the

usual wrenches and serewdrivers,
Waltrip's crew has a few special

tools designed to do specific jobs &8 :

quickly and easily under difficult i
conditions. For example, they
have a length of square tubing that’s
been turned into a “toe bar.” Thumb-
serews adjust sliders to quickly and
accurately measure front suspension
toe-in or toe-out.

To check suspension alignment front
to rear, Waltrip's mechanies really do
use a 20-fi. length of chalkline string.
They also check toe and camber with
a 12-ft. carpenter’s tape measure. By
carefully measuring side to side at the
top, bottom, front and back of each
tire, they can get a surprisingly aceu-
rate picture of the suspension setup.
To check camber and caster, they use
a simple bubble gauge.

NASCAR race cars are buoilt lighter
than the rules require and weighted
with lead plates bolted in different
places on the chassis and floorboards
to reach the 3500-pound minimum.
Handling and tire wear are greatly
affected by where these weights are
bolted. Waltrip's erew brings four
digital readout secales to the track.
They're leveled in the paddock using
an 8-ft. earpenter's level, then the lo-
cation of each seale is marked on the
ground so it ean be repeated.

The Western Auto team does bring
a few high-tech tools to the track, too,
It has a eomputerized shock dy-
namometer, housed in the front of its
new $260,000 transporter, Team Man-
ager Clyde Booth spends a lot of his
time charting the performance curve
of dozens and dozens of shock ab-

Large, heavy-duty iImpact
wrenches deliver lots more

torque than your standard-

Issue wrenches.

These hand-bullt floor
Jacks are a halimark of
NASCAR. Carved out of
billet aluminum, they
cost 51100 each. Handles
make them easy to swing over the wall
during a race, Each Jack gets cleaned,
lubed and prepped before every race.

sorbers that travel to the races in a
gpecial rack built into the trailer. He
then disassembles the shocks and ad-
justs them to his own specs.

In the pits
On race day, the big rolling toolbox is
towed out to trackside with its load of
wrenches, serewdrivers and other
common tools, There's also a 2-wheel
cart built by the team to carry four
tires and wheels stacked up. Each tire
is good for about 70 laps of a half-mile
short track, which means Waltrip may
go through two dozen to three dozen
tirves in the course of an afterncon.
When each tirefwheel is received
from the tire truck, the area around
the five mounting holes is cleaned with
a wire brush mounted in a portable
drill, then fresh lug nuts are glued
with weatherstrip cement to the wheel,
In order to change
four tires

in 7 seconds, you can't take time to
pat each lug nut on individually,

As every race fan knows, NAS-
CAR's pneumatic impact wrenches
are asé hot-rodded as the cars. Be-
cause of their oversize motors, they're
much heavier than the impact wrench
in your shop, and they produce two or
three times as much torque. Before
each race, each erew member carefully
cleans and lubricates his personal im-
pact wrench, checking it for binding.

Every fan also knows that the floor
jacks used in the pits are unique as
well, NABCAR racer George Brunn-
hoelzl hand-makes these $1100 jacks,
carved from billet aluminum. The
jacks are equipped with handles for
tossing them over the pit wall and,
like the impact wrenches, are care-
fully cleaned and oiled before the race,

The computer age
Besides the basie tools, vour average
NASCAR team is also fairly well com-

Lug nuts are carefully glued to the wheels
before the race to expedite tire changes.
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puterized—both at the track and back
at the shop.

The Western Auto team uses three
different computers during the race,
Darrell's wife, Stevie, who does tim-
ing and scoring, sits on top of the big
tool cart with a laptop PC, into which
she enters the results of every race
lap. Another PC is linked to NASCAR's
own timing/scoring system, which
shows a continuous readout of the po-
sition of each ear on each lap accord-
ing to NASCAR's scorers. And in
NASCAR's trailer, there's a PC linked
to the National Weather Service.

Back at Waltrip’s headquarters—
within earshot of Charlotte Motor
Speedway—the team’s 29 employees
are busy getting all seven cars pretty
race-ready. That preparation involyes
a very high level of computer sophisti-
cation, one that seems at odds with
NASCAR's down-home image,

For one thing, Booth has written
his own computer software to analyze
and design front-suspension geome-
try. Additional software allows him
to go straight from his design com-
puter to computerized manufacturing
equipment—with not one piece of
paper. He applies industrial-quality
CAD/CAM to a very specific prob-
lem in front-suspension design and
construction.

He's also put together a program,
based on Lotus 1-2-3, to analyze chas-
sis balance, It analyzes roll heights,
roll angles, ride changes and other
chassis factors, This software origi-
nally came from General Motors sus-
pension engineers, but was then mod-
ified by Booth for his own needs. [t
provides information that ean be uti-
lized on the perfectly flat surface plate
for setting suspension geometry,

Another PC-based program allows
Booth to draw a diagram of every
NASCAR track, then graph lateral
and longitudinal acceleration at every
point around the course. This tells
him how hard Darrell is cornering,
whether he's lifting off the throttle too
soon or not getting back on the gas

soon enough, Waltrip can then com-
pare his feelings from inside the car
with the reality of the computer,
Sinee the team goes testing at least
once every other week vear-round,
there's a constant flow of new infor-
mation to feed Booth’s computer, Raw
data comes from a Pi System, a
$40,000 on-board data acquisition and
telemetry computer also used by For-
mula One and Indyear teams, Because
the Pi System is also PC-based, all
the data can be downloaded into the

R A R e PSSR 7 ———

Better Racing Through Computers

Highly specific computer software allows Waltrip’'s team to sort out suspension
problems before golng to the track. Computerized Input from the car during testing
gives accurate information about a number of critical performance aspects.
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team's other computers. The result is
an integrated computer network that
will soon be able to interface with the
D-Pae software used with the team's
computerized 1000-hp dyno.

NASCAR allows on-board com-
puters to be used only for testing, not
during the race itself. The Pi in Wal-
trip’s car keeps track of 28 parame-
ters, including two steering sensors,
three aceelerometers, speed, rpm,
throttle position, brakes, ride position
of all four shock absorbers, exhaust
gas temperature in eight different
gpots, both engine oil temperature
and pressure, as well as aerodynamic
lift/dovwnforee,

Sophisticated deception

Unlike most other forms of racing,
NASCAR is a fascinating mix, high
tech and low tech, of on-board com-
puters and wind-tunnel shapes ser-
viced by mechanies who ean build a
race car in a day and take it apart in
an hour, using common screwdrivers
and socket wrenches., Yes, most
everything about NASCAR is decep-
tive—except the fender-to-fender rac-
ing, which iz the real thing, and the
best in the world. ™
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TECHNOLOGY

NEON

COWBOY \

Computer magic makes Vegas lights come to life. A

BY CLIFF GROMER,
Contributing Editor

® Unless your television set has been
facing the wall for the past five years,
you've seen those Miller Genuine
Draft beer commercials. “Get out of
the old. Get into the eold,” ete. Most

of them are predictable. The mucho

How did they
do that?

macho dude in skintight jeans walks
into a hot, dreary bar and the place
immediately becomes the coolest
place on earth. But when they start
muking 50-ft. neon electric signs come
to life, it makes even us want to have a
cold one,

If those neon signs—a giant stand-
ing cowboy and a cowgirl—seem
familiar, it's because the cowboy,
"Vegas Vie," and the cowgir] are fix-
tures on Fremont Street in downtown
Las Vegas. Vie has been overlooking
the strip for years from his perch on
the Pioneer Casino. The cowgirl 1s a
more recent addition to an old casino-
turned-bar called Glitter Gulch, which,
by the way, was the street's name be-
fore it was changed to Fremont.

Vegas Vie and the cowgirl conld

1. ]

v

.

|\ |

have been doomed to an eternity of
separation, had it not been for the
Miller Genuine Draft ad agency wiz-
ards. Those gray flannel suits eame up
with the idea of tickling Vie's neon
tubes by having him and the cowgirl
come to life in a little ménage & Miller.

The easy and relatively inexpensive
way to breathe life into the neon fig-

Silicon Graphilcs computer may look like
your home PC, but It has high-powered
hardware for speclal graphics programs.

R

ures would have been to use conven-
tional Disney-style animation—hand
render and then photograph each
frame. But this technique cannot
create a realistie, 3-dimensional look.
The answer was computer-generated
imaging (CGL), the same process that
wis used in the film “Jurassic Park.”

The neon cowboy seript called fora
combination of live footage—Fremont
Street, replete with actors flown in
from Loz Angeles and local extras—
and CGI material generated by
Steven Spielberg's company, Indus-
trinl Light & Magic (ILM), the ac-
knowledged leader in this field. Using
special SBilicon Graphies computers
and a barrage of proprietary software
packages, ILM and others, in a 4-
month production frenzy, created the
i-second TV commercial.

Live footage, including the final
scene's fake snow shot against a black
hackground, was digitized and input

into the computer. This allowed

} the background to be retouched
electronically, using a program
called Paintbox. Unwanted
elements—such as Budweiser
signs—were eliminated, and
buildings were repositioned
in the scene to make the neon duo
maore visible when they were luyvered
over the background, Everything
else, including Vie and his female
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eounterpart, was generated by eom-
puter,

But even with all the high-powered
electronic artillery available, creating
the neon figures themselves pres-
ented a unique problem. No one had
ever brought a neon sign to life be-
fore, so there was no clue as to what
Vegas Vie and his female pardner
should actually look like in 8D anima-
tion when they stepped down into the
street. Evervone, frrom the writer and
cameraman to the director, had his
own vision of the scene,

The eomplex process began by digi-

tizing drawings to input the shape of

the chiaracters into the computer. A 3D
software program mapped out x-y-z
eoordinates, which built the 2-dimen-
sional images into solid fipures, The
computer essentially ereates points in
spiee that represent points on the
model, then it *eonnects the dots.”

The next phase applied another
program to animate the fipures to see
how they interacted with the live
background taking into account size
and perspective.

Texture mapping gave the fipures
surface color and definition. The metal
characters didn't have a smooth,
shiny surface, but a rongh, weathered
look. The compu-meisters found the
surface texture they wanted on an-
other ohjeet, input the image into the
computer and then were able to trans-
fer, or electronically “glue,” the de-
sired texture onto the 3D images of
Vie and the |'ln'~p||'|. The |_'i|.'q!':1.1'hr'|'.-~.
in offect, were ereated layer by layer
—from computer wire model, to 3D
ohjeet, to eolor and texture, to the
.*-'ul:']lll!':lll'l_"\' !._’vln'r':Lli-d neon outlines.
Each layver wus fine-tuned by the
artists working with the eomputer
folks before it was composited onto
the existing layers, which included the
backpround seenes.

Lighting was eritical, as true 3D
redlism depended on the correct bal-
anee of lights, shadows and reflections
between the characters and the envi
ronment. Different kinds of light
sources—omnidirectional and spots—
were simulated, as i the scene had
been shot in a studio. A technigue
called ray tracing caleulated the effect
light had on each pixel in the image,
and of how lights of specifie intensity
and eolor would hit your eye after re-
flecting off the characters and the en-
vironment. The final result is a fantas-
tiec seenario of "n-vJ.::l.a- Vie and the
cowpirl stepping down into the street,
grabbing a cold Miller and riding off
into the snowset atop a Miller trock,

So if yvou're ever on Fremont
Street, and vou look up at Vegas Vie
and he happens to wink at you, it’s not
computer imaging, You've just had
one Miller too many. ™
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Get Out Of The Old. Get Into The Cold.

Neon signs Vegas Vic and the [nameless] cowgirl come allve with truly amazing

realism. Figures do everything short of exchanging inert gases.
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PIONEER 50-CD CHANGER

GIANTS~

Small systems with muiltidisc changers pack a lot of music.
BY STEPHEN A. BOOTH, Contributing Editor
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® Some players deal from the bottom of the deck or
even the middle, depending on the call. Some use a
i Z la!.!!)!'ﬂl atufﬂe reminiscent ui‘ acey-deucey or,
: E ﬁl I your pick.

m&:ﬂuﬁhgﬂ

.

: dnu'thwetuvhltham.!ﬂmﬁpﬂt;{wnmim
Native American turf to get in on the action. It's as

dmmdulwdwmemwmmnﬁannfdm

sized compuet-dise changers

As effort-saving ideas g-::—, the record ch:

too good to dump on the technological junkpile

with the vinyl LP Despite the longer playtime

of digital compact dises, multi-CD changers
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arrived on the scene quickly, first as magazine-loading
stackers for home stereos and automaobile trunks, later
a8 horizontal, revolving platters sized 1o mateh home
audio components and serve five CDs lazy-Susan style.

eqh !:ha mngnﬁne-f&d player and the revolver style
' do require some real estate.

miu'nm_
100 or more

AL |

Getting multi-CD play into home gystem
DC-powered portables means some changes in cimugu-.
geometry. And sinee it's more efficient tnrbuﬂﬂ up than
out, companies such as Aiwa, Sony, Sanyo, Fisher,

o




LITTLE GIANTS

Magnavox, JVC, Hitachi and Sharp
are exploiting the airspace. Enter the
elevator mechanism.
Elevator-style CD changers
are the type used most fre-
quently in downsized
audio equipment. You
find them in boom-
boxes, microcom-
ponent towers and
shelf-top minisys-
tems. Depending
| upon the product and
brand, they handle
! five to seven CDs.
Although details
" vary, all elevator
changers work in basi-
#" cally the same way. In-
side the player, usually at
the rear, there's a motorized
stack of trays for individual
CDs. The stack moves up and
down, both to load or remove discs
and to play them. The actual CD-play-
ing transport, with its laser mecha-
nism and rotating apindle, remains in
a stationary position under the hood.
You insert CDs in an elevator
changer one at a time. A single front-
loading drawer slides outward to re-
ceive the dise, closes, then slips the
CD into one of the elevator’s trays.
Depending on the loading order, the
elevator moves up or down to position

a tray for the next dise. The proce-
dure is reversed when ejecting dises
for replacement.

For playback, the drill is the same.

The elevator rises or descends to bring

the tray with the CD you've chosen to
the level of the disc drive, and
skates it across to the transport.
The elevator remains at that level,
with the empty tray-slot in place,
ready to retrieve the CD when done,
Then the elevator moves up or down
to fetch your next selection.

As you've probably guessed by
now, elevator changers can be pro-
grammed to play selected songs from
their CDs in whatever order you've
specified. You won't wait long for the

SLIDING-TRAY CHANGER VERSUS ELEVATOR CHANGER

Sliding-tray changer |abowve| for Sharp boombaox
Is a space-saving varlant of typical elevator types
[right). In elevators, stack of trays ascends or
descends to load CDs from front-mounted
drawer. Sharp unit adds lateral movement to
elevator. CDs load from player's top, trays slide 3
horizontally onto center-mounted disc drive.

&0

song to arrive, either. For example, in
Aiwa's T-disc Model LCX-70M micro-
component system ($500 list), CD
changing time is less than 5 seconds,
running express from the first to the
seventh dise.

You'll find an innovative variation
on the elevator degign in the sliding-
tray changer Sharp developed for its

new WQ-CHE00 boombox ($250).

The company's WQ-CHG00

i _1] {also $250) was the first elevator

boombox, a 6-CD model that
changed discs in about 9 seconds, The
new mechanism cuts that time in half
by combining elevator operation with
what amounts to a moving sidewallc,
This is to say, the 5-dise WQ-CHBE00
shunts CD trays horizontally as well
as up and down.

Instead of the front-loading drawer
uszed for elevators, you stack CDs ver-
tically, label-side up, from the top of the
boomhbox. There are three positions
across the top—two of them basically
elevator shafts flanking the disc drive,

CD trays emerge from whichever
shaft they happen to cceupy at the
time, and slide right or left across the
top into position on the drive. When
play has ended, the disc glides off the
drive for stacking, in the direction
opposite from where the next CD is
coming. Unlike regular elevators,
which give direct access to discs in the
order you've programmed, the Sharp
hybrid moves the trays sequentially
through the disc drive in order to get
to the next programmed selection.
But despite the double shuffling, it
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deals fast—4.7 seconds max to swap
the first tray for the fifth.

Sharp's sliding-tray technique and
the elevator design make the most of
the space available in boomboxes and
slim mierocomponent towers. Not
every boombox is a one-piece design,
incidentally. Sony's CFD-600, for in-
stance, is a 6-dise changer ($320) that
features detachable speakers.

Meanwhile, for musie fans who
want more ammo than seven CDs and
are looking at a quasi-permanent set-
up, there are two changer mecha-
nisms maore suited to the cubie volume
of shelf-top minisystems,

One is Pioneer's 60-dise CDFile
system and the other is Fisher's Stu-
dio 24—as in two dozen dises. About
the only thing they have in common is
they store your CDs on edge and play
them in this vertieal position.

CDFile, as found in Pioneer's CCS-
590 shelf-top ($1215), stores 50 CDs in
two dishrack-like filez of 25 each. In
jukebox fashion, an arm mechanism
runs on a track behind the racks to
pluck the desired CD and transport it
to the vertical dise drive. It's plenty
fast—>5 to B seconds {rom zero to 50,
To accommodate the racks, railroad
and dise drive, the CCS-590 is just
slightly wider and deeper than two
4.76-in.-dia. CDs.

Loading is quite different from
other changers. The front panel
of the CCS-5890"s CD section
drops down to expose the two
racks. These roll forward to
let you insert or remove
CDs. You can even perform
this operation while a CD is
playing, as long as it's not
the rack for the CI) that's
currently in play. Actually,
vou can work on both racks
and still spin tunes, because
the CCS-58) is what Pioneer
calls a “50+1" player. This
means vou can load an extra
CD directly into the drive via the sin-
gle-play slot on the front panel. It's a
convenient way to audition a new CD
without having to disturb your racks.
For the record, some elevator changers
permit single-CD play, too: Usually,
they're called “6+ 1" models.

Fisher first introduced its Studio 24
as a separate changer (Model DAC-
2403, $300), then incorporated the ro-
tary design in two shelf-top systems
(DCS-994, $1000; DCS-993, $700). Ei-
ther way, the changer works the same.

The “studio” stores 24 CDs verti-
cally on a rotating platform, similar to
the way film transparencies stand in a
carousel-type slide projector, Like the
Pioneer gystem, Fisher's disc drive is
vertical and you can play a single CD
by feeding it into the motorized front-
panel slot.
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Somy's new é&-disc changer, the CFD-600, also features detachable speakers.

This motorized slot is used to load
and unload the carousel too, one dise
at a time. Because the carousel ro-
tates either clockwise or counter-
clockwise, taking the shortest path to
the next selection, disc changing time
is blazingly fast—just 3 seconds for
the CD farthest from the drive.

Programmability and multi-CD eca-
pacity sound swell, but you might be
wondering just how you're supposed
to keep track of what's in the changer
and, with the heavy-duty models, ad-
just the spin-cycles.

Sharp's WO-CHB0O shufMes five discs.

At the very minimum, most new
changers tell you which trays are
loaded and which is playing. For
example, the Magnavox FW14MX37
micro and FW36MX37 shelf-top mini-
gystem ($400) have indicator lights for
each of their T-dise trays. JVC's “6+1"
micro-tower elaborates on this. The
mode] UX-CT ($450) lets you classify
the six CDs in the elevator under nine
music genres—Jazz or Rock, for exam-
ple. A front-panel LCD lets yvou check
the genre in each slot, one by one.

As their CD ecapacity might
lead yvou to expect, Pioneer
and Fisher offer the most
sophisticated program-
ming options. Pio-
neer's CCS-590 lets

you ereate three custom files for its 50
discs. You can categorize the CDs by
genre, artist or other classifications,
and this information is stored in com-
puter memory. Depending on your
mood, you can program the changer
to play only the discs in a certain file.
The custom-file system is quite versa-
tile: You may even register a dise in
more than one file. For example, you
can put the new Four Chords And
Several Years Ago CD from Huey
Lewis and the News under both your
Rock and Oldies classifications, so it'll
play when either custom file is se-
it'L‘LEI‘],
Figher's Studio 24 offers sev-
en preprogrammed genre cate-
paries, such as Classical, Coun-
try-Western, R&B. As vou
load a CD, you seroll
through the genres and en-
ter your classification.
More impressive still, you
can create your own cate-
gories and subeategories.
For example, program by
mood (Romance) or time
(Night), by occasion (Party)
or style (Dance), or by lis-
tener (He-Man) or per-
former ((George Thorogood).
Better make that last one “George
T"—you're limited to eight charac-
ters. But you can subeategorize and
eross-index, for more programming
versatility, GT and the Destroyers
could go in the generic Rock file, and
could be played along with similar
CDs when you instruct Studio 24 to
play Roek. Or, creating the subeate-
gory “Rock: George T" would cue up
only that band's dises. Filing George
under “Rock: Party" would handle that
pecasion nicely, too, Your deal, 2







: IF WE WERE
ANY TOUGHER
ON DIRT, THIS
WOULD BE A
DETERGENT AD.

Once again, the Ford Rough Riders are cleaning up on the
ofl-road circuit. Arizona. Nevada. Baja. No course had terrain
tough enough to keep us from dominating the competition.

And we send our race-tested ideas about durability, from
steering components to suspensions, all the way to the Ford
Truck you can drive. Just think of it as running a full cycle

s,

HAVE YOU DRIVEN A FORD LATELY?
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AUTOMOBILES

TEST

A brutish hauler and a luxo cruiser join

three veteran performers.

Dodge Ram 1500
Laramie SLT

@ [t took the Dodge bovs more than
10 years to redesign their full-size
Ram pickup. So we just knew that
when they were finished it was going
to be one very cool truck. We were
right. So right, in fact, that besides
presenting the Ram with a PM De-
sipn & Engineering Award for 1994,
we ordered one for our long-term fleet.

We configured our Ram much the
same way most of you would spec out

our own new truck. We specified a
Yoton 2-wheel-drive model with ABS,
pulled around by & Magnum V8 and
an automatie, We also opted for the
Laramie SLT package—lots of stor-
age, ale, cruise control, power win-
dows and door locks. We alzo went for
the full-tilt Infinity sound system.

We also specified a plastic bed liner
to protect the cargo box from the
inevitable chips, dings and scratches.

This truck was just delivered to our
office, vet it has already been driven

&4

TE

by three different staffers—seems all
of a sudden everybody absolutely
needs a pickup truck. —Don Chaikin

TEST SUMMARY

Report number: 1

Base price: $14,380

As-lested price: $19,901

Extra-cost oplions: Laramie SLT pack-
age, 4-wheel ABS, 4-speed overdrive
aulomatic, 5.2-liter Magnum VB, pre-
minm-sound ANM/FM cassette, bed liner

Drivetrain: 5.2-liter V8, 4-speed overdrive
automatie, rear-wheel drive

Engine performance: 220 hp/200 1L.-1h,

EPA fuel economy rating: 13 city/17 hwy.

Mazda Millenia §

When Mazda introduced the Millenia,
eertain words (“supercharger”) and
phrases (*“would have been the Amati™)
were bandied about. These struck
deep into our consciousness,

First of all, any car that has a super-
charger with dual intercoolers bolted
to its intake manifold warrants further
investigation. And in the case of the
Millenia S, that intake manifold is the

PR =
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MAZDA MILLENIA S
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teway to an interesting—and unigue
—egngine technology ecalled the
“Miller e

Equally intriguing, Mazda had in-
tended to follow the suceess of Acura,
Infiniti and Lexus with its own luxury
division, to be called Amati. How-
ever, further atudy showed it would
not be profitable, so the plans were
scuttled, but not before the Millenia
was created to wear the Amati badge,
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DODGE RAM 1500 LARAMIE 5LT

With this pedigree, the Millenin eriod
out as a natural long-term test car,

Of course, we specified a Millenia S
—the one with the Miller-Cyele engine.
Standard equipment includes traction
control, 4-wheel disc ABS, remote en-
try, power everything, leather uphol-
stery, a sunroof and more.

We are rupidly finding our Millenia
S to be an elegant, competent and
very willing cruiser. —D.C.

TEST SUMMARY

Report number: 1

Buse price: $31,400

As-lested price: $32.820

Extra-cost options: Moor mats, alloy-
wheel locks, trunk-mounted CD changer

Deivetrain: 2.3-liter dohe 24-valve auper-
charged V6 engine, 4-speed overdrive
aiitomatic, fronl-wheel drive

Engine performance: 210 hp/210 fi.-lb.

EPA fuel economy rating: 20 city/28 hwy.




Toyota Celica GT
We haven't put that many miles on
our test Celica since our last report
because it's spent most of the time in
the body shop of Potamkin Toyota in
New York City. Reason: In the last of
the 17 snowstorms that blasted us this
past winter, the Toyota and a stake
truck tried to occupy the same square
yard of Manhattan real estate. The
trueck won. The Celica’s front bumper
had to be replaced and its front

=

ISUZU AMIGO XS

wheels realipned. Since the car was
already at the shop, we had Potamkin

perform the 7500-mile maintenance.
Between the bodywork and our
heavy travel schedule, the Toyota had
been doing more sitting than rolling.
But now that the Celiea is back on the
road and the Northeast has segued
from winter into a gorgeous spring,
we expect to more than make up for
the hiatus over the next three months.
—Joe Oldham

TEST SUMMARY |

Report number: 3
Total miles driven: 8741
Miles driven since last report; 1454
Avernge Tuel economy: 25 mpg
Worst ohserved fuel economy: 228 mpg
Best observed fuel cconomy: 26.5 mpg
Maintenance/repair costs: 399,95 maint.

f-wheel alignment, $00.495

replacement bumper, 511540

F |

Honda Accord EX

With 12,500 miles on the odo, this
clagsy coupe iz performing better
than ever. It's been an excellent com-
muter for those long hauls into Man-
hattan from the Jersey shore. The
VTEC 4-eylinder is more than ample
for scooting the Honda out of the
many tollbooths and passing slower
traffic on the New Jersey Turnpike.
The suspension is still taut—road feel,
handling and comfort are terrifie.

While the ear’s mechanical attrib-
utes have been flawless—with the ex-
ception of a balky lock mentioned in
our last report—the truly luxurious
interior has shown a couple of minor
chinks. For one, the upholstery has
not been wearing as well as expected.
Faor another, there's a gap in the trim
of the center console, which really
jumps out at you, given the quality of
the rest of the car’s tight, seamless fit
and finish. In fact, the cabin is so
tight, the silence inside iz almost deaf-
ening. The ear is so quiet that many
parking valets try to start the engine
while it's idling.

Oh, the door-lock problem turned
out to be a bad actuator. Our dealer
fixed it when we brought the car in for
its 7500-mile regular service.

—Deborah Frank

PR PHOTOS BY CLFF GROMER

| TEST SUMMARY
| Report number: &
I Total miles driven: 12,500
Miles driven sinee last repori: G551
| Average fuel economy: 26.9 mpyg
| Worst ohserved fuel economy: 17.3 mpg
I Hest observed fuel economy: 50T mpg
i Maintenance/ repair costs: 513525 maini.

Isuzu Amigo XS
This is my last report on the Amigo
X8. The next report will be by one
of the auto editors on the staff of
PoPULAR MECHANICS, Being a test
driver has been a very rewarding ex-
perience—literally. I got to drive a
brand-new ecar and they paid for all
the gas. And speaking of gas, fuel
mileage was one of the bright spots in
testing the Amigo. No matter how
hard I drove, no matter the weath-
er, no matter the load, I could
never get the mileage to drop
below 17 mpg. For a 4wd vehi-
cle, I consider that outstanding.

Unfortunately, I can't say the
same thing about the Amigo's
sound system. Frankly, it's pretty

thin and weak. Isuzu markets this
vehicle to college-age people who
want a killer sound system.

The other maddening thing about
the Amigp is the top. This is one fan-
tastic vehicle with the top off. And it
comes off very easily and quickly.
Putting it back on is another story—
especially on a chilly, windy night.

Other than the top and the sound
system, I don't have any complaints.
Oh, the Amigo is slow. You don't want
to pick a fight at a stoplight in an Ami-
go. Yet, when vou're driving, it's okay.
This vehicle is solid and tough, but
cute and cool at the same time.

—Steven Oldham

TEST SUMMARY

Heport number: 3
Total miles driven: 7611
Miles driven since lnst report: 5134
Average fuel economy: 19.7 mpg
Worst ohserved fuel economy: 17.0 mpg
Best observed fucl economy: 21.0 mpg
Maintenance repair costs: None |
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TELECOMMUNICATIONS

A WIRELESS
WORL

A proposed blanket of low Earth orbit
satellites promises communication
any time, anywhere.

BY GEORGE MANNES
PM lllustranion by Don Wieland

® An American businessman traveling in rural
China pulls a phone out of his briefcase and
cheeks in with the office in California. A woman
living un a4 remote Indonesian island goes to a
publie phone booth and ealls up her son in the
capital city of Jakarta. And g family whose carg §
bireaks down on a desolate Nevada road uanH]E‘*
the range of any cellular system is still able to
telephone an auto elub for a tow,

These seenarios have something more in com-
mon than a dial tone, They represent the business
gought out by a handiul of eompanies planning to
offer a new type of telephone serviee—one not
built on 4 backbone of copper wire and fiber-
optie cable, but beamed through the air via a
network of satellites cireling in low Earth or-
bit (LEO). These satellite-based systems plan to
fill in the gaps in present-day phone systems:
places in the United States and other nations out of
range of a cellular telephone system, along with
communities around the world without any tele-
phone serviee at all, In a developing nation, these |
networks could translate into a wireless pay
phone in a rural town—the village's first phone
ever. For high-paying customers in industrialized
nations, these systems eould provide a handheld
telephone that operates anywhere in the world.

The ambition of these planned satellite net-
works is staggering. For example, a company
called Teledesie intends to ereate a 39-billion
wireless data network requiring the launch of
more than 840 satellites or “birds.” Other pro-
posed systems would employ fewer but still a sig- by
nificunt number of hirds, TRW’s Odyssey system
would employ 12, Motorola's Iridium system
would use 66. Both the Globalstar and Constella-
tion systems envision 48, To put that in perspec-
tive, commereial satellites currently orbiting the
Earth number at about 100.

What's also significant about these planned
global satellites is their orbit. Virtually all nonmili-
tary communications satellites in use today have
geosynchronous orbits. These geosynehronous
sutellites—such as all of the ones that deliver tele-
vision programming to backyard dishes and to
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A WIRELESS WORLD
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cable systems—aorbit the Earth above
the equator at a distance of 22,300
miles and at the same speed that the
Earth rotates. That way, they seem to
hover motionless above a single spot.

With one exception, the new satel-
lite systems will be orbiting the Earth
at a much closer distance—anywhere
from 8256 to 6430 miles. These lower or-
bits mean that the subseriber phones
that send and receive signals via the
satellites require relatively small an-
tennas and transmission power. Sub-
seribers will be able to hook into a
satellite network with a phone the size
of eurrent handheld eellular portables.

Moving the satellites closer to
Earth, though, complicates matters.
Closer in, these satellites have a
smaller footprint, meaning the area of
the Earth that each satellite can blan-
ket with sipnals is smaller than it is
for high-flying geosynehronous hirds.
While three geosynchronous satellites
sharing a single orbital path eould
gend and receive signals all around
the globe, LEOD satellite systems re-
quire many more satellites in multiple
paths to achieve similar coverage over
the planet's surface. For example, the
Iridium system envisioned by Mo-
torola will use 66 operating satellites.
They'll be divided into six different
orhital paths—also known as orbital
planes—each of the six containing 11
satellites that follow each other
around the world in an endless game
of follow-the-leader.
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How would these systems work?
Let's start out with a typical user try-
ing to make a phone call—a traveling
salesperson who's trying to check in
with his New York office. He has a
dual-mode portable phone—one that
could operate on a satellite network or
on a conventional cellular network.
When he places his eall, his phone will
first try the eellular network, because
the proposed satellite networks are
expected to be more expensive. If the
phone isn't in an area served by cellu-
lar, the call is instead routed to a
satellite. A wireless connection is
made to the nearest satellite traveling
overhead. This process is automatie
and requires no guidanee from the user.

With most of the systems on the
drawing board, once the call reaches
the satellite, it's beamed back down to
an Earth station that's in the footprint
of the same satellite. This Earth sta-
tion, or gateway, plugs the call into a
wired phone network—the same way
that calls made on cellular phones join
the phone system to reach people who
have conventional, hard-wired tele-
phones. The call travels by land to the
phone number the caller wants to
reach. If the caller is another sob-
seriber to the same satellite service,
the connection would travel to anoth-
er gateway close to where that caller
is on Earth, beam up to another satel-
lite in the system and then beam back
down to the called party’s phone.
Once the conversation starts, the con-

STANDARD TES
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The Teledesic network of
B40 satellites would allow
data to be transferred
between satellites and to
a variety of land-based
transfer points. Operation
is scheduled for 2001.

versation flow would follow that path
back and forth. The system might also
be used to transmit data, such as a
computer file or fax, or simply to page
a subseriber to the satellite network.
Because these LEO satellites can
take less than 2 hours to orbit the
planet, a particular spacecraft may be
able to serve a user on the ground
only & few minutes before it travels out
of range. That's why all the networks
ean hand off ealls from one satellite to
another, A call made via one satellite
can be continued on the bird that fol-
lows it in its orbital plane as the first
unit heads off into the horizon,
Virtually all nonmilitary communi-
cations gatellites employ cireular or-
bits, but the planned Ellipso system is
built around satellites with elliptical
orbits because the world's land masses
and population are concentrated in the
Northern Hemisphere, says David
Castiel, president of Mobile Satellite
Communieations Corp., the company
behind Ellipso. For Ellipso satellites
urhlung the Earth on a diagonal rela-
tive to the equator, the apogee (or the
highest point in their orbit) will be
in the Northern Hemisphere. The
perigee, or lowest point in the orbit,
will be in the Southern Hemisphere.
This way, satellites will stay over the
north more than they will over the
south, providing higher channel ea-
pacity. “An even orbit would be wast-
ed," says Castiel. “You don't want to
have eight dozen channels in New
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\The Glabalstar Network

Portable phones, like the
one pictured below, would
link directly to an orbiting
satellite. The call would
then be transferred to

an existing land-link

for routing.

The designs of all of the global satel-
lite systems—including the number of
satellites, their orbital heights and
transmission power—reflect complex
tradeoffs between the costs of various
parts of the system. For example, the
higher the orbit of satellites in a svs-
tem, the fewer satellites necessary to
provide coverage—saving money in
terms of a lower quantity of units to
manufacture. Conversely, the hirher
the orbit, the more money it costs to
launch each satellite, and the more ex-
pensive each satellite is because it has
to transmit at a higher power,

Two propozed LEOD systems plan
to bypass landline networks as much
as possible and provide their own
long-distance service. These two are
the Iridium system, designed by Mo-
torola, and the Teledesic system, sup-
ported by Cralg MeCaw, founder of
the higgest empire of cellular phone
gystems, and Bill Gates, chairman of
software giant Mierosoft,

In the Iridium system, once a
signal travels from handset to
satellite, it doesn't travel back down
to Earth to make the rest of its jour-
ney by wire. Rather, calls travel long
distances without returning to Earth.
They are handed off from satellite to
satellite in the network, only touching
down when necessary to reach a non-
network phone at the end of their
journey.

Signals in the Teledesic system

POPULAR MECHANICS = SEFTEMBER 1994

travel in the same manner, though its
backers envision that Teledesic will
be used more as a high-capacity data
network than it will for voice commu-
nications. Rather than a handheld
phone, the basie subseriber tool of the
Teledesic network will be a larger,

less portable terminal that would con-
nect to a laptop or other computer, ae-
cording to Teledesic President Russell
Daggatt. A basie terminal would be
powerful enough to send or receive
data-intensive video images.

The 8B40 satellites that Teledesic
savs it needs to operate its network
are partly a funetion of the frequeney
band the company expects to use. In
this 20-to-30-gigahertz band, which is
higher than the frequencies other
systems hope to use, the danger in-
creases that rainfall will interrupt
communications between satellites
and the Earth. Teledesic hopes that
putting satellites over users" heads,
rather than low to the horizon, will
help counter the rain problem. To
make this happen, Teledesie has to
launch more satellites.

How much will satellite phone ser-
vice cost? One proponent, (zlohalstar,
estimates that users will have to
spend about 65 cents a minute to be
hooked via satellite into the wired
phone network, Long-distanee phone
charges over landline networks will
be added to that fipure. Iridium,
which will bypass long-distance land-
lines with its inter-satellite communi-
cation, expects to charge $3 per
minute for delivering a call “from
anywhere to anywhere,” a company
spokesman says.

Before they can build their sys-
tems, proponents of these global
satellite systems have a number of

&



A WIRELESS WORLD

One of the 840 satellites
Teledesic plans to place
in low Earth orbit

hurdles to overcome. One of these is
regulatory—pgetting permission to op-
erate in the countries in which they
want to offer service. The focus for
regulatory issues is currently at the
U.5. Federal Communieations Com-

mission, where five systems—Con-
stellation, Ellipgo, Globalstar, Iridium
and Odyssey—are trying to get per-
mission to operate in the United
States. Teledesic, which publicized its
plans only recently, is seeking permis-

System: Constellation
Backer: Constellation
Communications
Intended debut: 1998
Number of satellites: 48
Orbital planes: 6
Orbital height: 635 miles
Orbital pariod:

105 minutes

Estimated cost:

$300 million

Motes: Cost of system
axpacied 1o rise

System: Ellipso
Backers: Mobile Satellite

Communications Corp.,
Westinghouse Elactric
Corp., Fairchild Space
and Defenze Corp.
Intended debut: 1997
Number of satallites: 16
Orbital planes: 3
Orbital helght (miles):
Apogee: 4875; perigea:
325, 2670 or 4875,
depending on satellite
Orbital period:

3 to 5 hours

Estimated cost: $750
million to $1.1 billion
Motes: Only system
employing efliptical orbits

System: Globalstar
Backers: Loral Corp.,
AirTouch Communications
Intended debut:

March 1988

A Guide To The Launching Pad
MNumber of satellites: 48  Earth orbiting satelites
(plus 8 in-orbii spares)

Orbital planes: 8 System: Skycell Mobile

Orbital height: B&5 miles  Telaphone

Orbital period: 2 hours Backer: American Mobile

Estimated cost: Satellita Corp. (Owners

$1.8 billion include McCaw Cellular

Motes: Has raisad Communications and

$275 million Hughes Communications)
Intended debut:

System: Iridium Second half of 1995

Backers: Motorola, Lock-  Number of sateliites: 1

head Cormp., Sprint Corp. (could expand to 3)

Intended debut: 1998 Orbital planes: 1

Mumber of satellites: 66  Orbital haight:

(plus 7 orbiting spares) 22,300 miles

Orbital planes: 6 Orbital period: 1 day

Orbital height: 485 milas  Estimated cost;

Orbital period: $500 million

100 minutes Notes: Offering servica

Estimated cost: to U.S., Puerto Rico and

£3.4 billion Virgin Islands

Motes: Employs satellite-

to-satellite transmissions System: Teledesic
Backers: Bill Gates,

System: Odyssey chairman of Microsoft;

Backer: TRW Craig McCaw, chairman

Intended debut: Late of McCaw Cellular

1008/aarly 1999 intended debut: 2001

Mumber of satellites: 12  Number of satellites:

{Minimum of 8 necessary 840 (plus in-orbit spares)

far full global coverans) Orbital planes: 21

Orbital planes: 3 Orbital height: 435 milas

Orbital helght: Orbital period:

B430 miles 99 minutes

Orbital period: 6 hours Estimated cost:

Estimated cost: $8 billion

%1.5 billion Motes: Employs satellite-

Motes: Uses medium to-sateliite transmissions

gion in another FCC proceeding. Gov-
ernmental permission will also be nec-
essary in the other countries,

Another hurdle is raising the mon-
ey necessary to build these svstems.
The FOC won't license an applicant
until it ean prove it has enough money
to build and leunch its satellites and
operate them for a yvear. An important
souree of finuncing will be from part-
ners in countries where the systems
hope to offer cellular-style or basic
telephone service. Iridivm says it has
raised 31 billion of its $3.4-hillion cost,
and Globalstar sayvs it has raised 5275
million of its 81.8-billion price tag. If
other systems have raised that mueh,
they aren't saying.

[t isn't likely that all these global
syvatems will get off the ground. In-
formed observers expect that only
three or four will make it to the stage
where they can provide service, and
only two ar three will be able to oper-
ate at what they might claim i1s an eco-
nomically stable basis,

While most of the systems say
they'll be operational within four
years, those starting dates could slide
because of delays in fund raising and
the regulatory process. In fact, the
FCC expects to give companies six
years to get their systems operational
once they have been granted a license.

Meanwhile, a rough preview of
global satellite networks is expected
to debut in the second half of next
vear, when American Mobile Satellite
Corp. (AMSC) is expected to launch
its Bkyeell Mobile Telephone service
in the United States. Targeted at
heavy users of cellular phones—peo-
ple who talk more than 400 minutes a
month—sSkyeell is intended to keep
maobile phones working even when
drivers are passing through an area
not covered by a cellular system.

In the absence of a cellular signal,
Skycell phones will transmit to and
from a geosynchronous satellite Hoat-
ing in the sky, which in turn will hook
the user into the wired phone network
via a gateway located in Reston, Vir-
ginia. This process will be automatie,
and the user need not know whether
he's talking to gomeone via cellular or
satellite, Because of the 22 300-mile
distance between the Earth and
AMSC’'s satellite (originally scheduled
to lannch this year, but delayed until
1995), Skycell phones will have to have
more transmission and reception pow-
er than cellular phones. The units will
be weighty and have antennas, mak-
ing them appropriate only for vehicle
use, The phones are expected to cost
$2000. Service charges are expected
to be $25 per month and 99 cents to
$1.45 per minute. The system is li-
censed for the United States, Puerto
Rico and the Virgin Islands. ™
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' BUICK LeSABRE

Plenty of luxury and lots of value.

BY MICHAEL LAMM, Contributing Editor; PM Photos Dy Scott Dahiquist

® The 1994 Buick LeSabre looks exactly like what it
is: the Buick Park Avenue's kid brother. Both Buicks
share a body/chassis platform sitting on the same
110.8-in. wheelbase. Interior dimensions are either
identical or within fractions of an inch. The doors,
cowls, floor pans and most body panels interchange.
Both ears use the same 3.8-liter 170-horsepower Vi
engine and front-wheel-drive transaxle drivetrain,
same basie suspension and same instrument panel.

8o what, vou ask, is the difference? For starters, the
LeSabre is about 5 in. shorter than the Park Avenue.
That translates to a smaller trunk—LeSabre holds
17.1 en. ft. versus 20.8 for the Park Avenue.

The other major difference is that LeSabre comes
with less standard equipment and eosts about $6500
less. Part of the “less equipment” equation for the
LeSabre is the lack of availability of a supercharged
engine, which is standard in the Park Avenue Ultra.
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Those differences are enough to inerease the
LeSabre's popularity over its larger, upsecale brother
In fact, LeSabre was Buick's best-selling nameplate
in all of the 1993 model yvear.

Two to choose between
The LeSabre comes as a 4-door sedan only, in two
flavors: Custom and Limited, Both come standard with
flual airbags, antilock brakes and a 4-wheel indepen-
dent strut suspension. There's an optional Gran Tour-
ing package that includes an automatie load-leveling
feature, firmer damping, 16-in. alloy wheels and per-
formanee tires. Steering is variable-ratio, and traction
control costs $175 extra but iz available only in top-
of-the-line Limited models.

In addition, every LeSabre comes equipped with a
4-speed automatic attached to the V6 engine, as well
ds wir conditioning and an AM/FM stereo. However,




Know what they want

Nearly 40% of our LeSubre owners
were repeat Buick customers. More
than ]mlf of them proudly admitted
to being over 65 years old, And, they
had solid reasons for buying their

Lesabres and the hard-earned expe-
rience to be ultracritical of their cars.

One of the least-liked features on
the LeSabre is the 14 fussy little but-
tons that eontrol the cabin's elimate
and ventilation. These dimly lit buttons

more than half of our respondents up-
graded the sonnd syvstem. The vast
majarity increased their comfort lev-
els by opting for Buiek's luxury pack-
age and nearly everybody (more than
590% ) went for the G-way power seal.
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are positioned low toward the center
of the instrument panel and can be
difficult to find even in daytime.

some LeSabre drivers eomplained
that even with the fi-way power seat
set as high as it would go, “It's like
sitting on the floor,” You can't please
evervhody—some owners felt that the
seats were too mushy and lacked sup-
port while others said they were too
tirm, particularly in cold weather,

But the majority found overall
comfort one of the LeSabre's great
strengths. “This is my third Le-
Sabre," a New York retivee told us,
“and I like the ride. All seats, front
and rear, are deep enough 80 you
don't have vour knees hanging off the
edge. Ride is very smooth and quiet,
and the car handles easily.” Ride and
handling comprised another category
for high marks all around.

The LeSabre also came in for its
share of mechanical complaints, with
noisy transaxles, out-of-true brake
rotors and recaleitrant windshield
wipers tied atop the list.

Is bigger better?

The Buick dealer technicians cured
these problems the first time in 72.2%
of all cases, Interestingly, that's the
same figure for Park Avenue fixes.
More interesting is that in our survey
of Park Avenue owners, dealer ser-
vice was rated as excellent more often
than in our survey of LeSabre owners
by 10 percentage points, Either Le-
Babre owners are more eritical of their
treatment or the dealerships' service
managers treat Park Avenue owners
better than they do LeSabre drivers,

Then, when we asked buyers to
rate their cars' overall quality, Park
Avenne owners rated workmanship as
excellent, a healthy 12 points higher
than the 64.1% of LeSabre owners
who gave the same rating. Again, ei-
ther LeSabre owners are pickier than
their Park Avenue-owning colleagues,
or the Wenteville, Missouri, plant that
built the Park Avenues did a better
job than the Flint, Michigan, plant
that built the LeSabres, (Since we did
this survey, Buick swapped the plants
that build these cars.)

When our respondents made un-
solicited direct comparisons between
the LeSabre and Park Avenue, they
fell into two broad categories: those
who moved down beeauge they felt
that the cars weren't all that different,
and those who aspired to move up.

So when it came to deciding whether
to buy another LeSabre next time,
4.9% reported that they wouldn't and
another 23.9% said maybe, A lot of
those who weren't sure hinted at movy-
ing up to a Park Avenue. The rest just
didn't want to commit before they'd
shopped the competition. ™
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Thanks to lts shorter rear deck, the LeSabre presents a less-formal profile than the larger
Park Avenue. The conservative, clean lines were not a major buying motivator.

A Solid Ride And Smart Buy

® Give credit where it's due. And it's
due in Flint, Michigan, at the head-
quarters of Buick Motor Division. By
understanding the wants and needs
of its customers and fulfiling same,
Buick has steadily marched toward
the leading ranks of various quality
and customer-satisfaction surveys.
This GM division has also accumulat-
ed solid sales success—without a
single sport/utility vehicle or minivan
in the fleet. Leading this march to
prosperity is the LeSabre, which fairly
well defines Buick's formula.

This car delivers more than ade-
quate comfort, performance and ele-
gance for—typically—under $25,000.
Well under, in fact. This car provides
solid value with an adeqguate, if not
startling, V& engine and well-
matched 4-speed automatic. The
spacious interior comes complete
with all the reguisites from 6-passen-
ger seating to air conditioning to
AM/FM stereo sound. The four doors
all open wide, and the trunk is com-
modious enough for most families.
Styling is pleasant if not leading-
edge. What can be bad?

Well, according to the LeSabre
owners who responded to our sur-
vay, not too much, really. There's a
fair share of elements that could be
better to be sure, but all in all the
LeSabre delivers on its promise of
solid, comfortable transportation.

Ot course, it's interesting to note
that while Buick has the big stuff
figured out—ride, handling, perform-
ance—for the majority of the folks

who are attracted to the marque, the
designers in Flint seem to be oblivi-
ous to the less obvious but still critical
needs of their customers. The folks at
Buick know that with its hard-to-beat
combination of styling, size, comfort
and value, the LeSabre is a favorite
of the mature crowd. Much of the
car's advertising and marketing thrust
is directed at this ever-growing audi-
ence, and rightly so. So how come
the LeSabre is equipped with a cli-
mate-control system that requires the
eyesight of an astronaut and the dex-
terity of a neurosurgeon to operate?
As our respondents noted, the tiny,
partially hidden and dimly lit climate-
control butions are an annoyance.

On the other hand, once you've
got the interior's temperature set
where you like it, and the cruise con-
trol set at a comfortable cruising
speed, the LeSabre is guite an ami-
cable ride. While the softness of the
ride and the casual responsiveness
of the handling—even with the op-
tional Gran Touring package—are
not close to our tastes, they do ap-
peal to the broad m of Buick
buyers. And though the naturally as-
pirated version of the 3.8-liter V&
lacks the pleasing rush of the super-
charged version to be found in the
Park Avenue Ultra, the drivetrain has
no trouble propelling the LeSabre to
freeway speed in an appropriate
amount of time and maintaining that
speed over hill and dale,

Like | said, give credit where credit
is due. —Don Chaikin
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HOME IMPROVEMENT

Installix

5 A Ceiling Fan

The qumkest way to more comfortable

year-round living starts here,

TEXT AND PHOT: GS BY MERLE HENKENIUS

@ If you're tired of looking at that old
outdated ceiling fixture, and you'd
really prefer a ceiling fan/light com-
bination in its place, don't be intimi-
dated by the prospect of installing the
components yourself. While the pro-
eedure varies slightly from one manu-
facturer to the next, the installation
that follows is fairly typical of what
you're likely to encounter,

Most folks install a fan to create a
cooling effect during the warmer
months, We installed our fan in a den,
which, because of its western expo-
sure, tends to gain more heat than the
other rooms in the house. In other
words, we put the fan where it would
be most appreciated.

On the other hand, a ceiling fan is

an excellent means for circulating air
during the winter. It's especially good
at moving warm air from the eeiling to
the rest of the room. This not only
makes the room more comfortable,
but you may be able to take the ther-
mostat down a noteh, as well.

Ceiling fans and light kits are avail-
able separately so you can mix and
match styles and models to suit the
look you're after. And in most cases,
you can combine one manufacturer’s
light with another’s fan to further ex-
pand decorative possibilities. For this
installation, we chose a Hunter fan
(Model EMEB-03, Hunter Fan Co.,
2500 Frisco Ave., Memphis, TN
38114), priced at about $100, and a
light kit, priced at about $20.

Before you start

Your ceiling light will be wired in one
of two waye—with the power originat-
ing at the switeh, or with the power
routed first to the ceiling box and then
through the switch.

Our wiring configuration has the
power originating at the switch, with
a 14/2 switch leg that brings current
to the ceiling fixture, If your room has
the power routed first to the ceiling
box, there will be a switch loop ex-
tending to the switch box. The wiring
connections to the fixture at the ceil-
ing box differ only slightly in each
case, and the manufacturer's instrue-
tions will provide wiring diagrams for
both configurations.

If you have only a 2-wire switeh leg,

g

-,

1 Shut off the circuit that powers the old
celling fixture, and remove the lamp’s
diffuser to access the mounting plate.
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£ After removing the screws that hold the
fixture mounting plate in place, twist off
the wire connectors and set the unit aside.

3 If the mounting plate was secured by a
threaded nipple, remove the mounting
bracket from the fixture box.
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as we did, you can control the light
and/or fan from the wall, but not each
independently—the wall switeh pow-
ers both. If you'd like to control the
fan and light separately at the wall,
you need to pull new 3-wire eable
fraom the fixture to the switeh box and
install a second switch.

In our case, we chose to use the ex-
isting 2-wire switeh leg and switch,
and use the pull-chain switches on the
fan and light fixture for independent
eontrol.

H!I'I'IIHI"'I"IQ the old fixture

Start by shutting off the power to the
ceiling fixture circuit at the service
panel. Then, remove the diffuser from
the old fixture (Photo 1). This will re-

& Install a 2 x 4 brace to support the
weight of the fan. If you don't have attic
access, use a retrofit fan box kit
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veal either a brass nut on a threaded
nipple or two muchined screws at the
outer edges of the base. Remove the
nut or the screws that secure the base
to the ceiling box. This allows the fix-
ture to drop away from the box, ex-
posing the wire conneetions. Undo the
wire connectors that join the like-
colored wires and remove the fixture
entirely (Photo 2). If the fixture base
was secured by a threaded nipple,
you'll find it attached to a box bracket.
Remove the bracket from the box as
well (Photo 3).

Securing the box

In all cases, you'll need to beef up the
support for the eeiling box so it can
safely handle the weight of the fan.

5 With the brace In place and leveled, use
a drill/driver to firmiy attach the box to the
brace with wood screws.

Fi)



& The fan that we Installed has three

rubber vibration-absorbing pads that fit in
holes in the fan mounting piate.

_l !

9 Wwith mounting plate firmly attached,
install two of the three screws in the plate
side for holding the motor assembiy.

Most electrieal eodes require one of
two options. You can either install a
wooden brace between ceiling joists
and screw the existing box to the brace,
or install a code-approved fan box
that’s designed to be able to carry the
extra weight.

Access to the box will have a lot to do
with your decizion. With attic access,
the simplest approach is to brace the
box. Clear the insulation away and cut
a 2 x 4 brace to bridge the joist space,
Position this brace so that it rests on
top of the box, level it, and nail or
serew the brace to the joists (Photo 4).
Then, from below, use wood screws to
secure the box to the brace (Photo 5).

If you ean't reach the box, such as
when working through a first-floor
eeiling in a 2-story home, a specialized
retrofit fan box will be easier, These
special-purpose boxes have a heavy,
threaded joist support that is de-
signed to be fed through the existing
box opening. When positioned, yvou
simply rotate the bar, which drives
pronged ends against the adjacent
Joists. Retrofit fan-support boxes are
available where you buy your fixtures,
and eost about $12.
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7 Drive screws through the mounting 8 Use a small level to check that the plate

plate and box, and Into the 2 x & brace
until the plate rests against the celling.

10 with the fan components on the floor,
attach the motor cowling to the fan
canopy with the screws provided.

Installing the fan

The Hunter fan that we installed has
rubber bushings and grommets at the
most vibration-prone locations to help
reduce noise when the fan is running.
If you're installing a similar fan, be
sure to insert the rubber bushings
into the holes in the mounting plate,
These three bushings act as vibration-
absorbing cushions (Photo 6).

With the wooden brace in place and
the box secured to it, attach the fan
mounting plate with extra-long 4-in.
screws, driven through the holes in
the back of the box and into the brace
{Photo 7).

Use a drill/driver to drive the
serews just until the plate makes con-
tact with the ceiling. Then, to assure a
perfectly level installation, hold a tor-
pedo level across the plate (Photo 8)
and finish each serew manually while
checking that the plate is level.

With the mounting plate installed
on the ceiling and leveled, and the
switeh-leg wires pulled through the
plate opening, install—but don’t
tighten—two of the three brass
serews in the gides of the plate (Photo
9). Then serew the fan's metal eanopy

Is level In both directions. Tighten the
screws into the brace to adjust the plate,

11 Hang the assembly from the mounting
plate using a wire hook. Then, attach like-
colored wires with wire connectors.

to the motor cowling (Photo 10).

Make a short hook out of stiff wire
and use the hook to hang the canopy/
motor cowling assembly from the ceil-
ing plate. Temporarily hanging the
motor assembly in this way allows vou
to make the wiring connections with-
out also having to hold the motor
assembly. The hook makes the con-
nection & one-person job.

To make the electrical connections,
simply join like-colored wires with
twist connectors—white to white and
biack to black (Photo 11). Then, join
the eircuit ground wire to the fixture's
grounding pigtail and to a separate
pigtail bonded to the metal box. If
your circuit is an older, ungrounded
type, ignore the fixture's green
grounding pigtail.

With the wiring connections made,
remove the assembly from its tempo-
rary hook and position the canopy
against the ceiling plate. Align tﬁe
slotted holes in the canopy with the
two brass screws already started in
the mounting plate. Install the third
screw after the canopy is in place to
complete the conneetion (Photo 12).
Because these three serews hold the
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12 Hold the assembly In place on the
mounting plate. Add the third mounting
plate screw and tighten all firmly.

13 After mounting the blades on their
metal brackets, screw each bracket In Its
place on the motor assembly.

14 To install the light kit. remove the two
screws that hold the bottom cap onto the
switch housing and take off the cap.
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15 Using the same screws and tapped
holes, Install the light kit adapter ring on
the bottom of the switch housing.

fan to the ceiling, draw them down
tightly.

With the motor assembly in place,
mount each wooden fan blade on its
metal bracket. Each blade receives
three screws, each fit with a rubber
grommet. With the blades and
brackets ready, screw the brackets to
the motor assembly using two screws
in each bracket (Photo 13).

Installing the light

To access the wiring that powers the
light kit, loosen the serews that hold
the cap on the fan's switch housing
(Photo 14). With the cap removed,
you'll see a bundle of wires. Of these
wires, two will be labeled for use with
the light kit. One will be white (neu-
tral), the other, hlack, red or blue (hot).

Before wiring the lamp, however,
install the adapter ring included with
the fan kit (Photo 15). The adapter
serves as a reducing ring for the lamp
housing, Attach the adapter ring with
the serews provided.

Pull the two labeled wires through
the adapter ring, lift the lamp and
make the wiring connections. Join the
two white wires with a wire eonnector
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16 Lift the light kit and join the white
leads with a wire connector. Then join the
kit's black lead to the remaining lead.
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18 Set pull-chain switches so the light Is
onN and the fan Is orF. Wall switch will
control light while pull chaln controls fan,

and the fixture's black wire to the re-
maining labeled wire (Photo 16). Be-
cause painted fixtures scratch easily,
leave the plastic protectors on until
after the lamp is wired. Finally, fasten
the light kit to the fan with the two
serews provided for this purpose
{(Photo 17} and thread vibration-resis-
tant bulbs into the fixture. In most
cases, G0-watt bulbs are the maxi-
mum. Anything brighter poses a fire
hazard.

17 Screw the light kit to the switch
housing and Install the bottom cap, which
contalns the light's pull-chain switch.

Final adjustments

With the fan and light kit installed,
return power to the cireuit and test
your work. If you turn the switch on
and nothing happens, don't panic, The
pull-chain switches are probably in
their OFF positions, The fan will have
four positions—OFF, plus three
speeds. The light will simply have an
ON/OFF switch, Set these as you pre-
fer. In our case, we opted to have the
light controlled by the wall switch and
the fan switched at the pull chain. By
doing it this way, the fan won't start
every time you turn the light on and
you save wenr and tear on the fan
motor (Photo 18).

Your fan will have the capacity to
spin in both directions, and can be
switched accordingly, Look to the side
of the switch housing for the direc-
tional switch. Because fan blades are
canted slightly, rotation in one di-
rection will move air upward, in the
other, downward.

Set your fan to blow downward in
summer and upward in winter. The
thinking here is that a summer breeze
quickly becomes a winter draft when
temperatures drop. ™
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Rest Easy

An elegant pencil-post bed.

BY NEAL BARRETT

® The bed presented here is a variation of a Shaker 4-posted design, often
called a pencil-post bed because of the thin oetagonal posts.

The bed looks good in eontemporary homes, but its origins are in the
Middle Ages, when canopied beds came into use. At that time, woven
tapestries were often draped over a heavy frame for both decorative and
practical effect because they kept the oecupants warm in the absence of

efficient heating systems.

Our plans accommodate a queen-size mattress without needing a box
spring. If you want to use a box spring, position the framework to yield

the proper bed height.

The Posts
Begin by preparing the blanks for the
bedposts. Glue up stock if necessary,
then joint, rip and crosscut the blanks
to 2% in. wide = 80 in. long. Use a long
straightedge to lay out the tapers on
edach side of the posts (Photo 1). The
taper on the inzide edge of the head-
board posts begins 15 in. higher than
the other tapers. This allows for a
gquare joint with the headboard.

Lay out and eut the mortises in
each post at this point—it's easier to

J*""- &
1 Rip and crosscut the post blanks, and

use a long stralghtedge to mark the taper.
Also mark the mortise positions.

—

3 Clamp the posts firmly to the bench,
and chop the ends of the post mortises
square using a sharp chisel,

do this now, while the posts are
straight, than after the tapers are cut.
The quickest way to cut the post mor-
tises is by using a plunge router with
a Ye-in.-dia. straight bit. Clamp the
workpiece between bench dogs, and
use an edge guide on the router to
make the eut (Photo 2). Cut each mor-
tise in two or three passes to avoid
overloading the router. After making
each cut, use a sharp chisel to chop
the mortise square (Photo 3).

To make the bed easier to move, its

Z Cut the post mortises before sawing the
tapers. Use a plunge router or bore out
the mortises on the drill press.

§ Saw two tapers, then use the marks on
the ends of the posts to redraw the tapers
on the sawed surfaces.
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joints are bolted together rather than
glued. This construction requires that
you bore a hole through the mortise
bottoms and bore a matehing hole into
the tenons on the rails and headboard.
Use the drill press to bore the %-in.-
dia. holes through the rail mortises
and the Y4-in.-dia. holes through the
post mortises for the headboard.

Uze the band saw to cut the tapers
on each post. Note that the tapers are
also marked on the posts’ ends (Photo
4). Cut two tapers, then use the marks
on the ends of the posts to draw the
tapers on the newly sawed surfaces.
Also, use a roller stand or have a see-
ond person help you when sawing the
tapers. The posts are simply too long
to saw without support.

Use a sharp and finely set hand
plane to smooth the eut surfaces and
to refine the tapers (Photo 5).

L o “aly

5 Smooth the sawed surfaces and refine
the taper with a hand plane. Set the plane
to take a fine shaving.

Next, use a Forstner or multispur
bit to counterbore the bolt holes on
the outside surface of each post (Pho-
to 6). Then uze a4 countersink to recess
the holes for the headboard screws.

Cut the %-in-wide chamfers along
the tapered edges of each post using a

& Counterbore the bed bolt holes and
headboard screwholes [n the posts. Use a
Forstner bit in the drill press.

chamfer bit in the router. The cham-
fers on the inside post eorners run the
length of the post, while the remain-
ing chamfers are stopped just above
the point where the rails join the post.
Use a sharp plane or chisel to cut the
chamfers at the top of each post.

The Headboard
And Rails

Rip, ecrosseut and joint the stock for
the headboard so it forms an oversize
blank. Also rip, erosseut and joint the
stock for the bed rails and the support
rails.

Position the headboard stock so it
forms a blank with the grain posi-
tioned attractively, then mark it for
joining plate slots 6 in. to 8 in. on cen-
ter along the mating board edges.
Don't position a plate too close to the
blank edge—you might expose the
plate when cutting the headboard to
shape. Hold the headboard pieces
firmly to a flat, clean worksurface,
center the plate joiner on the mark
and make the plunge eut (Photo 7).

Apply glue to the board edges, slots
and the biscuits. Clamp the assembly,
and when the glue sets, plane and
scrape it smooth.

The headboard joins the two front
posts with two tenons that run nearly
the width of the headboard. To ensure
tight-fitting joints, it's important that
the headboard be perfectly rectangu-
lar. Crosscut the headboard blank on
the radial-arm saw or table saw, With
gither machine, be sure you are mak-
ing a square cut.

Cut the tenons on the ends of the
headboard and on the bed rails using
the dado hlade in the table saw (Photo
B). The headboard and rails have
« ghoulders on the top and bottom of
the tenon. To cut the shoulders on
the rails, readjust the blade height
on the table saw, stan¥l the rail on
edge and cut the shoulder. THe head-
board shoulders are cut later with
a handzaw.

Lay out the curved shape of the

BZ

T Rip and crosscut the headboard stock
oversize. Cut joining plate slots in the
stock, then glue and clamp the stock.

9 Saw the headboard te shape. Smooth
away saw marks and refine the shape

using a smooth piane and spolieshave.

headboard, and make the cut with a
sabre saw just to the outside of the
line. Clamp the workpiece in a vise,
and use a sharp and finely set plane
and spokeshave to smooth the cut
surfaces and work down to the line
(Photo 9). Then mark the shoulders
on the top and bottom edpes of the
headboard tenon, and make the cuts
using a dovetail saw (Photo 10),

Next, using a router and chamfer
bit, cut chamfers on the top edges of
the bed rails and the top and bottom
edges of the headboard,

8 saw the headboard tenons using a
dado head on the table saw. The tenon
width here requires great accuracy.

10 with the headboard edges smoothed,
mark and cut the shoulders at the top and
bottom of the tenon.

11 Use a long bit to bore slowly through
the post holes and into the headboard
and rail tenons.
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12 Use a chisel to cut a flat surface into
the hale on the side ralls. The bed bolt nut
bears on the flat surface.

Dry assemble the headboard and
head rail to the posts. Clamp the sub-
aszembly, and usze a long %-in.-dia. hit
to bore slowly through the post into
the end of the rail tenons (Photo 11).
Use a Yi-in.~dia. bit for the headboard
joints. Bore the other holes for each
bolted joint.

Now, lay out and bore the pocket
holes for the bed bolt nuts on the in-
gide of the bed rails. Use a Forstner
bit in the drill press to bore the holes,

13 Bore 10mm holes for cross dowels In
the back of the headboard. Turn the
dowel to align Its hole with the screw.

then use a chizsel to square the sides of
each hole, forming a flat surface on
whirh the nut can bear (Photo 12).

Using the drill press, bore the
10mm-dia. holes for the eross dowels
in the back of the headboard. To get
the hole in a cross dowel aligned with
the hole in the end of a tenon, poke a
serew into the tenon and twist the
cross dowel with a serewdriver so vou
can thread the screw into the cross
dowel (Photo 13).

A P ot
14 Clamp the end support rails firmly
together, and cut the cross support
notches In them using a handsaw.

Rip and crosscut the poplar stock
for the end support rails, Then, bore
the access holes for the rail bolts. Re-
member to bore the holes so they are
offset from those in the outer rails.
When the two rails are joined, this
allows better access to the rail nuts
than if the holes were aligned.

Cut the notches in the end support
rails with a handsaw (Photo 14), and
then chop the notches square with a
chisel.

Assembly
Bore and counterbore pilot holes
through the poplar railz to screw
them to the cherry rails. Bore a serew-
hole below the notehes in the head
and foot rails. Clamp the rails togeth-
er, and drive screws through the holes.

Screw the headboard to the posts
(Photo 15), and use bed bolts to attach

15 Fit the head rall and headboard
between two posts. Drive screws through
the posts and Into the cross dowels.

17 Prepare for Installing the slats by
fitting the cross supports Into the noitches
that are cut in the end support rails.

84

the head rail to the posts. Follow the
game procedure for the foot rail and
poste, Have an assistant help you bolt
together the head and foot assemblies
with the side rails. Tighten the bolts
using a bed bolt wrench (Photo 16).

After the frame is assembled, in-
gtall the cross supports by sliding
each into its notches (Photo 17),

16& Use a bed bolt wrench and an open-

end wrench to tighten the connection
between the ralls and posis.

Rip and crosscut the maple bed
glats, then eut the notehes in the slats
at the head and foot of the bed to fit
around the posts (Photo 18). Bore and
counterbore pilot holes in the slats,
then use a Y%-in.-rad. rounding-over
hit mounted in a router table to cut
the slats’ edges. Screw the slats to the
¢ross supports using "%is-in. spacer
blocks between each (Photo 19),

Dizassemble the bed, and sand all
parts with 220-grit sandpaper fol-
lowed by 320-grit paper. Apply four
coats of Wateo Danish 0il Finish us-
ing a brush or rag, and let it soak in
for 20 to 30 minutes, then wipe it off.
Let the piece dry overnight between
coats. r the final coat has dried,

rub it smooth with 4/0 steel wool. The
maple slats need no finish, but a coat
of varnish seals them.

Reassemble the bed and nail the
bed bolt covers in place. Each cover
should be loose enough to swivel, MM

NN

18 Cut the slat stock. Cut notches in the
slats at the foot and at the head of the
bed so they fit around the posts.

19 Position "%e-in.-wide spacer blocks
between the slats, and screw the slats to
the cross supports.
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NEWY PRODUCTS
Work Savers

Appliances that save you time, money and energy.
BY ROY BERENDSOHN, Assistant Home Improvement Editor

From The Top
Down

Bottom-mount refrig-
erators are handy be-
cause their fresh food
compartment is at
eye level and the
freezer is at ground
level. Older bottom-
mount refrigerators
tended to be more
expensive to operate
than top-mount mod-
els because their
freeger compartments
were located near the
compressor and other
heat-producing com-
ponents. Amana of-
fers a total of six 20-
and 22-cu.-ft. bottom-
mount models that,
the company says,
are 25% more energy
efficient than the
federal standard that |

was required for last year's models.
If it’s space you need, then you might consider
the company’s 25-cu.-ft. top-freezer appliances.
They have a 6.6-cu.-ft. freezer and an 18.1-cu.-ft.
refrigerator compartment. They also have spill-
containing adjustable glass shelves and gallon-
capacity refrigerator doors. According to the
manufacturer, both refrigerators have tempera-
ture control systems for the frezh and frozen
compartments that are sensitive to temperature
changes as small as 1.5"F. The bottom-mount re-
frigerators cost $1030 to $1080 and the top-mount
models cost about $1100 at Amana appliance
dealers. Write Amana Refrigeration Cao., Con-
sumer Affairs Dept. 800, Amana, 1A 52204,

Do The Twist
The T-1000 iz a toaster with a twist, or, we should say, several twists, First, it's
insulated, so you ean mount it right under a cabinet to free up counter space, Next,
it's wide Elmugh to atmmmoﬂate a long slice of Frem:h bread, and it has a special

setting fnr warming pastries.
Black & Decker says the appli-
ance uses an infrared heating
element, which is more efficient than mnwantmna] radmnt toaster
elements. To withdraw toast from it, just press the top button on
the control panel. The glass door pivots down and the toaster rack
slides out, presenting the food for easy reach. The toaster costs
about $60 at department stores. Write Black & Decker Inec., 6 Arm-
strong Rd., Shelton, CT 06484, or eall (800) 231-9786.

Clean House
The Steam Vac eleans on the forward
and reverse stroke, unlike other
steam cleaners that clean only as you
pull them backward. Central to its de-
sign, says Hoover, is that it's as easy
as a vacuum cleaner to use, For in-
stance, the machine does not require a
fapcet hookup. Fill its 1- g&llon tank
with detergent and ]
hot tap water and
usze the machine like
a regular vacuum
cleaner. Dirty water
is pulled into the
machine’s remov-
able recovery tank.
The Steam Vac's
other good features |
are a toe pedal ON/ |
OFF switch balanced [
by a dispenser con-
trol in the handle.
Three models of the muchme are
available: Two come with upholstery
and stair-cleaning attachments, and a
third has a bare-floor cleaning tool.
They range in price from about $130
to $210, and are sold through de
ment stores and appliance dealers.
For more information about these
steam cleaners, write Hoover, 101 E.
Maple 5t., North Canton, OH 44720,
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A Little Extra

JOURNAL

New appliances are expensive, so it's not surprising that homeowners ave look-
ing for a little extra versatility when they shop., With that in mind, Frigidaire
has introduced a line of ceramic-top ranges that have one convertible radiant

element in the rear, The right rear ele-
ment can be switched using the eontrol
knob {see inset photo below) to function
like a fi-in-dia. element or an 8-in.-dia.
element. A variety of features are
aviilable in the line, including halogen

Keep It Quiet

Maytag says its Dependably Quiet
dishwashers are whisper quiet thanks
to 14 pounds of sound-absorbing coat-
ing that eovers the top, sides, door
and aceess panel, The appliances also
have three layvers of sound insulation
wrapping the cabinet, As far as the
inside is concerned, yvou can order
nylon-coated dish racks with folding
shelves and tines for maximum ver-
satility and maximum corrosion re-
sistance, The dishwashers come with
a complete top-down warranty of one
year, a limited 2-year warranty for
free parts, a 5-vear warranty on the
wash system and several other com-
ponents, and a 20-year warranty on
the tub. The dishwashers cost from
600 to 3630 at Maytag dealers. For
more information, write Maytag Co.,
1 Dependability Square, Newton,
TA 50208.
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elements (the expandable element is
always a radiant
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: able in black on
! black, white and
almond finishes. Depending on features,
the units cost between 3770 and $1100.
For more information, contaet Frigi-

ble finish cook-

top. The appli-
daire Co., G000 Perimeter Dr., Dublin,
OH 43017, or call (200) 451-7007.

Clear The Air

There is no way to put this delicately,
s0 we won't try, If you have an odor
problem in your house, then maybe
this countertop appliance ($200) iz the
answer. [ts manufacturer tells us it
removes odors and it filters the air.
The device pulls air through its rear
grille and passes it over a membrane
eontaining a pine-oil- or eitrus-oil-
based liquid. The liquid releases a
minute amount of vapor through the
membrane and into the airstream.
Released into the room, the vapors
react with and treat odors. The device
also filters the air through a 3-stage
filter that includes an activated char-
enal element, foam and an electrostat-
ically charged filter. Another model
($250) comes with an air ionizer that
electrostatically charges air particles
to inerease filtering efficiency. The
devices can be ordered ($4.95 ship-
ping) from Vaportek, P.0. Box 148,
Sussex, W1 53088,

®D

Nice And Low
The strong suit of gas cooktops is that

they provide lots of heat quickly, but
it can be more heat than you need.
The cooktops here can be set so low
they'll melt butter without burning it,
says their manufacturer. Compared
to comparable gas appliances that
have a low-heat setting of about 1500
BTUs per hour, these cooktops ean be
set at 300 BTUs per hour, according
to their manufacturer. They achieve
the low-temperature setting by using
an electronically controlled burner
that cveles the flame on and off.

The appliances fit 30- and 36-in.-
wide cutouts, They range in price
from about 3850 to $1150, depending
on the model. Contact the company
at: Thermador, 5119 Distriet Blvd.,
Los Angeles, CA 90040, or call (800)
Go6-9226,

Big Jobs

If commercial quantities of clothes
are what vou normally wash, then
Admiral's 20/20 washer might be the
answer to vour laundry prayvers,
Powered by a %-hp motor, the ma-
chine accepts a 20-pound wash load,
and its 3.1-cu.-ft. wash hasket has a
20-year warranty. Another nice fea-
ture is the machine's automatie lint
removal, It floats lint into the space
between the inner and outer tubs and
then flushes it out during the spin
cyele. The lid lifts back and has self-
locking hinges to keep it upright. The
machine costs from 5440 to $460 at
Admiral dealers. For more infor-
mation, write Maytag and Admiral
Produets, 1 Dependability Square,
Newton, LA 50208,
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Tough Bunch
KitchenAid is well known for its
rugped stand mixers, so it pavs, we
think, to seriously conszider its new
food processors. They come in 9- and
11-cup sizes (about $220 and $240),
and both are designed to be as sim-
ple to clean and operate as possible,
They are equipped with a minibowl
as standard equipment, allowing you
to use them to chop and mince
gmall amounts of food. The machines
have the feed tube
positioned in front
for easy access and
have a esmooth,
rounded base with a
touch control panel
for easy cleanup.
The appliances are
gold at department
stores and catalog
ghowrooms. For
maore information,
write KitchenAid,
701 Main St., St.
4 Joseph, MI 459085,

Maybe The Ultimate

Whirlpool takes a shot at making the
ultimate microwave with its Crisp-
wave. [ts top-of-the-line model muﬁs
food from above, below and all
around, enabling you to make any-
thing from crisp bacon to pizza, the
company says. The appliance browns
food from above using a drop-down
radiant quartz grill. It takes this heat
and reflects it off a specially coated
aluminum pan to brown food from be-

low, Food is cooked from all sides us-
ing a precisely tuned microwave pat-
tern that fills the oven cavity evenly
and cooks food thoroughly and effi-
ciently, The appliance has a long list
of nice features, including a stainless-
steel oven eavity, dual-plate cooking
rack, a glass turntable and prepro-
grammed settings for foods like pizza
and popeorn. The Crispwave costs
about $350 at Whirlpool Appliance
dealers. Write Whirlpool Consumer
Assistance Center, Benton Harbor,
MI 49022, or call (800) 253-1301.

B8
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Fast Food

If you want eocking speed and
countertop compactness, the
Convectisserie is worth a look.
This appliance features a
built-in rotisserie, a 9-blade
turbine fan and a parabolic
heat reflector to ensure maxi-
mum circulation of heated air,
its manufacturer says. How
fast will it cook? It's supposed
to cook a G-pound chicken in

i3 minutes, and a rib-eve round roast to a 140°F internal temperature in 45
minutes. Its manufacturer says it cooks the food evenly, giving it a pleasantly
browned exterior. The appliance can also be used for defrosting and dehydrat-
ing foods. It's controlled with a touch pad that displays its information with
digital time and temperature readings. The control panel menu includes set-
tings for hold, broil, bake, defrost and dehydrating. To reach these, you simply
press the SELECT button. It costs about 3300 at department stores. For more
mformation, write Hudson Standard Corp., 90 South St., Newark, N.J 07114,

A New Way To Wash

This horizontal-axis washer is de-
signed to substantially reduce the wa-
ter, energy and detergent used to do
laundry. It uses 66% less water and
T5% less detergent than a conventional
top-loading washer, its manufacturer
says. The machine is also designed
to be easier on clothing because it
doesn’t use an agitator. And it's easier
on yvour back because it loads from the
top, unlike other horizontal machines
that load from the front. It accom-
plishes the water/energy savings with
a unique wash action that features
inner and outer stainless-steel tubs.
Water is circulated through the inner
tub, which is perforated. The tub's
unusual 6-sided shape provides a vig-
orous yet gentle wash action, says the
manufacturer. The washer is available
in several models, all of which cost
about $900, plus shipping (about
$100). For more information, write
Staber Industries, 4411 Marketing
Place, Groveport, OH 43125.

A Penny Saved

Washing clothes costs you money any
way you look at it: The clothes see
wear and tear, and the cost of water,
heat and detergent can really add up.
White-Westinghouse says this front-
load washer uses less water, energy
and detergent than comparable top-
load washers, and it's pentle on your
clothes because it rocks them back
and forth rather than working them
around with an agitator. The appli-
ance’s 2.3-cu.-ft. tub requires 28 gal-
lons of water per load versus 43.5
gallons for the average top-loader.
This is supposed to result in annual
costs of about 323 for electricity ver-
sus 388 a year for a comparable top-
loading maechine (assuming you have
an electric water heater; with a gas
water heater, the difference is 311
versus $34). Unlike other front-load
washers, its water level never gets
above the door's bottom edge, so you
can stop the wash cyele and open the
door without spilling soapy water. It's
sold at White-Westinghouse dealers
and eosts from $700 to $750, Write
White-Westinghouse, 6000 Perimeter
Dr., Dublin, OH 43017. P
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Homeowners
linic

BY NORMAN BECKER, PE.,
Contributing Editor

Instant Hot Water
What can I do to provide instant hot
witer to every hot water fancet? My
house is one level with the water
heater at one end and the bathrooms
at the other end, some 60 ft. away,
The water pipes are attached to the
floor joists. WILLIAM B. TURNER JR.
ROCK HILL, 8C

If you want an instant hot water sys-
tem, you'll have to install a recircu-
lation line in the hot water piping.
fi’;&}reuer, whetﬁryau can easily in-
stall a recirculating system depends
on the accessibility of the pipes. Most
homes have a noncirculating hot
water system, which has the disad-

In your case, assuming there is a
Ya-in.-dia. water pipe between the
water heater and the bathroom
faucet, the 60 ft. of pipe will contain
about 1.35 gallons of water that are
wasted while waiting for hot water
(assuming you let this water run
down the drain). The disedvantage
of a recirculating hot water system
is that it will result in a slight in-
crease in your fuel bill. However, to
minimize heat loss and conserve
energy, the hot water distribution
pipes can be insulated,

To convert your system to a recir-
culating type, you need to connect a
Yo-in.-dia. pipe to the hot water sup-
ply pipe at the fixture that's farthest
from the water
heater and run it
back to the water

-

COLD \WATER SLIPPLY
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HOT WATER SLIFFLY

| CHELK VALVE

) - WATER HEATER
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FICTLIME FARTHEST

FROM WATER HEATER

HL}T WATER
RETLRN LINE

SHUTOFF VALVES !

RECIRCLILATING PURFP

A hot water
recirculation line
provides nearly
Instant hot water at
bath fixtures located
far from the water
heater. The line is
connected to the

X ﬁk DRAIN VALVE AND water heater and hot
\ 41 TEE ATTING water supply line.
heater. Several feet before the water The globe valves isolate the pump,

heater, install a check valve, a globe
valve, a recirculating pump and
another globe valve (see diagram).
Next, remove the drain valve at the
bottom of the heater and install a T
fitting in the opening. Reconnect the
valve to one end of the T and connect
the return [ine to the other end.

days a year.

Remodeling Referral

® At PoPULAR MECHANICS, we are advocates of homeowners do-
ing their own remodeling and home repair. However, thera are
projects where you may want to hire a remodeling contractor or af
least get price estimates to help you determine whether o hire
out the work or do It yoursetl.

y If you hire a remodeier, you would do well o consult with fam-
:\ | ily and friends who have hirad one recently, but you should alsa
-f* contact the National Association of the Remodeling induatr',r

- (NARI. NARI operates a foll-free hotline, 24 hours a day. 365

4 Call {B00) 440-6274, .and NARI will refer you o some of its
| 6000 members by sending you a list of thosa in your area.
| The organization will alse send you a free brochure, "Select-

ing A Prolessional Remodeling Contractor.”

The brochura |5 the best summary of working with a con-

1 tractor that we have seen. Reading it should make you think

1 about the things necessary to achieve high-guality results.

That should always be the first step in a remodeling job.

POPULAR MECHANICS = SEFTEMBER |994

should a repair or replacement of
the pump be necessary. You can buy
a recirculating pump at most
plumbinglheating supply stores. The
check valve is installed so the water
flows in one direction—toward the
heater. Otherwise, if the pump is not
operating, comparatively cooler wa-
ter from the bottom of the tank could
enter the line, flow parallel to the hot
water supply line and out the tap at
the sink or shower.

Polishing Marble
I have a long marble-topped table on
which the top was seratched while be-
ing moved. What can 1 use to restore
the luster and remove the scratches?
How should 1 aceomplish this?
BOB NOBLE
HENDERSONVILLE, NC

NieSand Inc. of Cleveland, Ohio,
has a product that you should con-
sider. We have tried the company’s
Ultra Micro Fine Sanding Gel on
a variety of surfaces and found it
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effective. Although we have not tried
it on marble, the manufacturer says
it will work on that as well, It's sim-
ple to use—just squirt it on, buff it
using the foam drill pad that is sup-
plied with the gel and wash it off.

An 8-cunce bottle of Ultra Micro
Fine Sanding Gel, plus a foam drill
pad, costs about §10 at auto parts
stores and some home centers. Write
NicSand, 1215 Valley Belt, Cleve-
land, OH 44131.

Truss Uplift

In our September 1993 column, we
discussed roof truss uplift, a condi-
tion in which the joints between the
ceiling and walls crack and open.
The condition occurs in the winter
and is caused in part by differential
shrinkage between the bottom mem-
bers (chords) of the truss, which are
covered with insulation, and the
upper truss members, which are ex-
posed to the cooler attic. The bottom
chords are exposed to high tempera-
tures and a low relative humidity,
and they shrink and shorten slightly
compared to the upper members.
This causes the upper chords to pull
the bottom members up, lifting the
ceiling below.

After reading our column, Dr.
Frank Woeste, P.E., professar of
wood construction and engineering
at Virginia Polytechnic Institute,
was kind enough to send us addi-
tional information on the subject.
According to Dr. Woeste, the greatest
impact on truss uplift is top chord
awelling. In the winter, because of
condensation on roof sheathing, the
top chord can gain moisture and
swell in length. This action is addi-
tive fo the bottom chord shrinking,
and fogether causes more truss uplift.

Truss uplift has
\ been recognized as a
N\ construction problem
for at least 30 years,
Researchers exam-

JOURNAL

Filter Screens

@ |f your washer isn't filling with
water rapidly, it may be that its
supply hoses are kinked, the
supply valves are not fully open

APPLIANCE
CARE TIP

or the fiter screen washers may

be clogged. The solutions to the first two are obvious. But the last problem is

a bit more involvad.

The first step in cleaning the screens is to unplug the washer and pull it
away from the wall to gain access to the water-inlet mixing valve on the ma-
chine's back. Turm both the hot and cold water-inlet valves off, and unscrew the
hoses from the mixing valve. A little water may leak out, so keep a towel handy.

Mext, using a thin-blade screwdriver or needle-nose pliers, carefully remove

the filter from each valve
inlet. Clean each screen
under running water with
an old toothbrush. Re-
install the screens with
the rounded part of the

screen facing you.
Before reattaching the
hoses to the inlet mixing
valve, unscrew the
hoses from the hot and
cold supply valves, and
check for screens at this
end. If you find screens |,
here, clean or replace ||

them it damaged.
—Steve Toth

T

GELWE &
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ining the problem found that it is re-
duced by lowering the relative hu-
midity in the attic. Uplift, they say, is
more common in homes where the
lower truss chords are covered with
thick insulation and where moisture
from bathroom and kitchen exhaust
fans and clothes dryer vents dis-
charge into the attic. Moisture
should be vented outside the house.

Central Vacuum
We are wondering if it is possihle to
use a shop vacuum for a central vacu-
um svstem. Are there instructions on
using 4 shop vacoum in such a way?
CAROL VLASZ
GAINESVILLE, GA

I have never seen tnsiructions on
how to use a shop vacuum in a cen-

2 Toll-Free Hotline

e ® Installing a garage door openar can be tricky,
but the job is certainly within the grasp of a home-
owner with less than professional skills, If you
happen to be installing a Stanley garage doar
opanar and run into troubie or have guestions,
help is a phone call away. Stanloy Door Systems
has opened a toll-free hotling that is staffed 24
hours a day, seven days a week.

In the United States, call (B00) 521-5262 and
| in Canada, (800) 253-3976, The hotline techni-
cians can answer guestions aboul the installa-
tion or take orders for literature and parts.
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tral vacuum system, and I suspect
that retrofitting one for this purpose
is so involved that it's not worth
the effort.

There are two problems that have
to be addressed in installing a cen-
tral vacuum system. Normally, there
is a long run of duct between the
vacuum unit and the various wall
outlets. The greater the distance, the
greater the resistance to airflow. To
overcome the resistance, a vecuum
unit that produces a powerful suc-
tion is needed. A shop vacuum is
generally not as powerful as a cen-
tral unit, and as a result you are
likely to get minimal or inadequate
suction af the remote outlets,

The second problem 15 that, in a
central system, there is a low-voltage
microswitch in each wall outlet that
activates the vacuum motor, which
operates at 120 volts. Consequently,
a relay and associated circuitry are
needed so that each outlet van acti-
vate the vacuum motor. You would
have to find the appropriate compo-
nents and retrofit them to the shop
VLT, PM

DO YOU HAVE A HOME-MAINTENANCE
OR REPAIR PROBLEMT
Juzt gsk Normon aboud 6. Sn:ndM wurqumnn

Homeowners Clumic,
10019, While le.l.‘i'ers

5?[!: S!t!' New York, e
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BOOK REVIEW

Gardening Books

@ If you want to be a better gardener
and are curious about organic meth-
ods, then these two books provide a
good start. We remmmentﬂ'eadmg
Organic Gardener’s Composting
first, since it iz central to sucesssful
organic gardening. This book defines
compost (decomposing organic mat-
ter, usually from plants) and humus
{eompletely decomposzed eompost),

Both compost and humus have a
place in the garden, we learned, and it
was interesting to find that you ecan
use too much of either—we always
assumed the more the better.

The book describes basic proce-
dures, such as making free-standing
compost piles or enclosing them with
chicken wire. But it also eovers in-
formation that's quite complex, such
as maintaining the correct levels of
nitrogen and carbon in the pile.

This is good because the book works
much like a compost pile—you can
take from it pretty quickly, or invest
some time in it for maximum results,

For exam- 54§
ple, we quickly
put some of the
author's adviee
to work on our
compost pile by
inereasing its air
circulation and
moisture, Last De-
cember we spread a
nice, thick layer of
compost around the

base of some azalea
bushes, and the re-
gults are vory pratifving. The

once-dormant bushes are, for the first
time, showing signs of vigor and are
flowering profusely.

As an overview, Organte Gardener’s
Basics does repeat some of the ma-
terial in the composting book, but it
also takes yvou through container gar-
dening, watering, garden pests, bene-
ficial insects, lawn care and pruning
—to name a few of its subjects. It
does not cover these areas in exhaus-

iy T | AT - —
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tive detail, but, as the title makes clear,
these are the basics.

The mmpust book costs about $10,
and the organic bagics book about $13
at bookstores. The books are also
available through mail order with 3
postage per book from: Login Pub-
lishers Consortium, 1436 W. Ran-
dolph St., Chicago, IL 60607; (800)
B26-4330. —HRay Berendsohn

IT RUNS CIRCLES AROUND
OTHER ORBITAL SANDERS.

THE SKIL HD7750 RANDOM ORBIT
SANDER'S TWO WHIRLWIND SPEEDS ARE
IMPRESSIVE ENOUGH, HOWEVER, IT ALSO
FEATURES AN EQUALLY IMPRESSIVE TRIGGER
SWITCH THAT PUTS SPEED CHANGES AT YOUR
FINGERTIPS. PLUS THE SUPERIOR CONTROL
OF AN ADJUSTABLE FRONT ASSIST HAMDLE
AND DUST EXTRACTION FOR A CLEANER
WORKPLACE. IN SHORT, NOTHING ELSE GIVES
¥YOU A BETTER START TO A GREAT FINISH.

SK/L WD

ToueH TooLs For ToucH Jogs.,

B P T Civenrn, E000 W Pabanin s, Chaccaga. 1, (B000
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John Ratzenberger has plen% of

ideas on how to spend your leisure
time. And what better place to show
ou than on the H & Garden
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hour network.
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APPLIANCE REPAIR
Replacing A
Dryer Belt

BY STEVE TOTH, Contributing
Editor; PM lllustrations by
George Retseck

® If you hear a loud bang while your
dryer is working, and you notice that
the drum has stopped turning,
chances are the drivaheft. has snapped.
Fortunately, replacing the belt is a
fairly straightforward operation that
can be handled with a few simple
tools. We'll show you how the job is
done on'a Whirlpool or a Sears Ken-
maore electric dryer. The procedure is
much the same on a gas dryer.

Opening up the dryer

First, unplug the dryer, Lift the lint-
screen cover and pull out the lint
screen (Fig. 1), Then remove the two
serews that are under the cover (Fig.
2). To unlateh the dryer top, insert a
thin-blade putty knife between the
top and front panel, about 2'4 in. in
from one corner (Fig. 3). Push in on
the knife to release the locking elip,
lift the corner, then release the elip on
the other side. Swing the top up and
lean it against the wall.

Next, move to the lower toe panel.
Slip the putty knife between the lower
panel and the door panel at one side
and twist the knife to release the elip
(Fig. 4). Then release the opposite clip
and lift the panel up and off the hinge
springs. To support the dryer drum
while the belt is being replaced, place
serap wood under the front of the
drum (Fig. 5).

of the bottom of the front panel about

1% turns (Fig. 6). Move to the top of

the panel and remove the screws from
the inside of the eabinet that hold the
front panel to the sides (Fig. 7). Slide
the old belt off the drum.

Installing the belt

Lean the front panel out slightly and
allow the drum to rest on the serap
wood support. Drop the new dryer
belt between the front panel and

Loosen the two screws at each side

the drum, and loop it over the drum

1 Prepare for replacing the dryer belt by
lifting the lint-screen cover on the top of
the dryer. Then remove the lint screen.

POPULAR MECHANICS » SEFTEMBER 1594

2 After removing the lint screen, lift the B Slide a putty knife between the front
cover and remove the screws that hold the  panel and the top near a cormner. Lift the

lint-screen housing to the dryer top.

comer and repeat on the other side.
95



& To remove the lower panel, Insert the
putty knife between the panel and each
side. Then twist to release clip.

5 Place a few wood blocks under the
drum. These support the drum when the
front panel s moved away from the sides.

& Loosen the screws that secure the bot-
tom of the front panel to the dryer sides.
Do not completely remowve the screws,

L

8 Lean the front panel away from the
sides and slip the new dryer belt over the

beit, and slip the new belt in place. Keep
the grooved side of the belt down.

(Fig. 8), Then, lift the drum slightly
while pushing the front panel back
into position.

Replace the screws at the top inside
of the front panel, tighten the lower
panel serews and remove the serap
wood from under the drum. Cheek to
make sure that the rear drum seal fits
properly over the lip on the rear bulk-
head (Fig. 9). Position the new belt
where the old belt was, with the

6

11 Push the Idler puliey toward the motor
and loop the doubled-up belt around the
idler pulley. Slip belt around motor pulley.

grooved side of the belt facing down
(Fig. 100,

ow, move to the motor area and
pull out the old belt. To route the
new belt around the idler and drive
pulley, first pass the entire belt,
doubled up, under the idler pulley.
Then, push the idler belt toward the
motor, slip the belt around the motor
pulley and release the tension on the
idler pulley (Fig. 11).

9 Check that the llp on the back of the

dryer drum fits properly against the seal
on the rear bulkhead of the dryer.

T ]

a
few ums to check beit tracking. Then re-
place remaining components and test run.

Finishing up

Open the dryer door and rotate the
drum counterclockwise a few times to
make sure the belt is tracking prop-
erly (Fig. 12). Lower the top and
press down at each corner to engage
the clips. Lift the lint-screen cover,
replace the two screws and reinstall
the lint screen. Finally, secure the
lower front panel and turn on the
dryer for a test run. ™
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REVIEW
Klingspor
Sanding
Catalog

® [f you buy woodworking tools and
supplies by mail order, you know that
catalog shopping is one of the best
ways to get quality goods at reason-
able prices. And, nothing could be
more convenient. A simple phone call
puts all the major manufacturers and
just about every piece of equipment
you can imagine at your fingertips.
Now, thanks to Klingspor, a major
manufacturer of abrasives, you can
buy industrial-grade sanding supplies
at great prices without ever leaving
home. All you need is Klingspor’s
Sanding Catalogue—a specialized
resource that includes everything
from sandpaper to power sanders.
Klingspor has manufactured wood-
working abrasives for the past 100
years and is a major supplier to large
furniture manufacturers that demand

JOURNAL

quality. In the sanding catalog, you
can order the same abrasives that
companies use in mass quantities and
at prices you can handle, Whether
it's a selection of belts for your belt
sander or hook-and-loop dises for a
random-orbit sander, the sanding
catalog has it on hand in the grade
you need. You'll also find bargain-
box assortments—eutoffs often
considered waste for industrial
use, but just the thing for a small
woodshop.

In addition to high-quality
abrasives, Klingspor's Sand- i
ing Catalogue has a full selec- |2
tion of power sanders from |
leading manufacturers along
with some helpful informa-
tion so you can choose the
power tool that best suits [/
your needs. For hand sand- £
ing, there are over a dozen
varieties of sandpaper hold-
ers and sanding blocks available.
And large shops will be interested in
the stationary belt and spindle
sanders on display. The eatalog even log or more information, write
offers shop vacuums and dust-collec- Klingsﬁur Banding Catalog, P.O, Box
tion equipment. 3737, Hickory, NC 28603,

The Klingspor sanding catalog —Thomas Klench

rosts $2. For acata-
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You'D HAVE TO HAVE A
HOLE IN YOUR HEAD TO DRILL
WITH ANYTHING ELSE.

THE SKIL HDGE525 DRILL CAN HAN-
DLE ANYTHING YOU PUT IT THROUGH. IT HAS

A STRONG 4.2 AMP, VARIABLE SPEED MOTOR

WITH A RANGE OF 0-2,500 RPM. AND FEA-
TURES A PATENTED ROTATING BRUSH

REVERSING (RBR™) SYSTEM WHICH DELIVERS

POWER EQUALLY IN BOTH FORWARD AND

REVERSE. ALL OF WHICH MAKES IT THE MOST
SENSIBLE POWER TOOL CHOICE YOU COULD
POSSIBLY MAKE.

SK/L HD
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CAR CLINIC

BY MIKE ALLEN,
Associate Automotive Editor

Cubes Or Flakes?

My car will lose power at the
strangest times. It usually happens
on rainy days, but sometimes not.
I'll be traveling along on the freeway
—it doesn’t usually happen in traffie—
and the ear will just gradually slow
down until it stops. It won't restart
for about 5 minutes, and it runs
rough for about a few seconds #8
after it does start. -

Sometimes the gas pedal
seems to stick open a little, but
the engine doesn't run too fast—it
barely runs at all.

Needless to say, my mechanic savs
he ean't find anything wrong with the
fuel injection or the ignition.

SARAH CLEMSEODN
MENOMINEE, Ml

You've got carburetor icing—which
might seem hard to swallow, as you
don’t have a carburetor. But you do
have a throttle body on your fuel
injection, and it's freezing up with
atmospheric moisture.

How can this happen, you ask, if
the air temperature is in the 503,
and there's no rain? The tempera-
ture of the air whistling past your
throttle plate drops considerably os
the pressure drops from atmospheric
pressure (14.7 pounds per square
inch) to a vacuum. Why? It's high-
school physics—as the pressure
drops, the temp goes down. And as
the temp and pressure go down, so
does the air's dew point, the point
where the moisture drops owt. And
if it’s cold enough, moisture drops
out as ice. Ice is what's choking off
your engine's air supply, and that’s
what's making the throttle stick.

When you shut off the engine, the
ice rapidly melts, and the water is
making the engine run rough when
you restart if,

This isn’t supposed to happen.
There's a sheetmetal stove bolted to
your exhaust manifold to preheat the
air to your engine. A vacuum-pouw-
ered motor moves a flap inside the
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gir intake to admit prewarmed air
during cold weather, and cool air
when it's warm out. So, either the
flap is stuck, or the vacuum hoses or
thermostal that controls the flap is
bad. Perhaps the hose that connects
the stove to the intake is plugged or
misging. I've even seen older cars
where the stove itself had rusted
away, Have your mechanic frouble-
shoot the entire system.

Swingtime

I own a 1988 Mazda 323 and I'm con-
cerned about the engine temperature,
When I'm driving 60 mph, the needle
is centered between C and H on the
temp secale. In stop-and-go traffie, it
swings up to nearly the H mark. I'm

concerned the higher temps will blow

the head or intake-manifold gasket.

FRANTZY JEAN-LOUIS
NEW YORK, NY

The radiator cap will vent any ex-
cess pressure, so don't worry about
your gaskets,

Smaller cars with thermostatically
controlled electric fans will tend to
let their coolant temps swing a little
higher when there's no air blowing
directly into the radiator. And if
you 're comparing the actions of your
ftemperature gauge to whal you've
been used to with big American cars
with monster V8 engines and belt-
driven fans as big as helicopter tail
rotors, you'll see a larger excursion
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of the needle in most small cars. It
woild be nice to see some numbers
on the temp gauge, wouldn't it? But
the car manufacturers seem to feel
that we don't need or want absolute
calibrations.

If your car shows no other signs
of overheating, it's probably fine. If
you're losing any appreciable
amount of coolant, or actually expe-
rience a boilover, have a mechanic
check your cooling system.

Cruisin’
What's wrong with the cruise control
on my Toyota? The dealer can't find
anything wrong. It sometimes forgets
the set speed after 1 slow down for
traffic or a tollbooth. It always works
if I accelerate manually, but the
RESUME button doesn't work at all
until I accelerate back up to a good
clip and set a new speed. [ really find
this annoying, and the dealer is dead-
set apainst fixing it.

SUSAN HENDERSON

BRADLEY BEACH, NJ

The dealer can't fix it because it's
supposed to be that way. This is
characteristic of many Japanese
cruise controls. Domestic and most

CAR CARE

Let's Go Get Stoned

® | do enjoy an afternoon of off-roading, whathear
it's gantly creeping through the forest headed
to a remote campsite or fishing hole, or just a
couple of hours blasting through an abandoned TIP

gravel mine where nobody cares if you drive
like a maniac. The important thing is to leave the smooth tarmac behind.
Or at least to leave as much of it as possible behind. | had indeed been
off-roading when the truck just plain qwt idling. And since this truclc had an
automatic, staring it up FVFc—
at 3000 rpm and slam- § =
ming it into gear wasn'l
exactly conducive to
“Treading Lightly.”
Time to investipate
Mo CHECK ENGINE light,
no trouble codes. Time
to actually open the
hood. And there,
wedged into the back of
the EGR valve, was a
small reminder that
Mother Earth wants us
o stay on the pave- |
ment—a small pebble
just the right size to fit | !
past the grille on the
valve, but big enough to
jam it open.

Great Balls of

01494 Robert Bosch Corporation, Sales Group.




European cruise controls operate
differently. Once a cruising speed is
sef on a domestic car, the controller
“remembers" that speed until you
turn off the eruise control completely
or the ignition is turned off, It's only
necessary to bring the car up to a
minimum speed (typically 25 mph
or sa) before you punch the RESUME
button, at which point the car will
accelerate itself up to speed.

But in the Land of the Rising
Sun, cruise controls "forget” the set
speed as soon as the car drops below
a threshold speed (also typically 25
mph or so). It's necessary for the
driver to accelerate back up fo the
desired speed and set the speed man-
ually by pushing the SET button.

I Feel Drained
Why is it that manufacturers don’t
put drain plugs on their automatic
transmissions? Changing the filter
and fluid is a messy nightmare, and 1
can't understand why this is.
RON SWANBON
NO ADDRESS GIVEN

The primary reason I8 cost—it's
cheaper to leave off the drain plug.

And in some ways, that makes a
perverse sort of sense. The so-called
filter inside an automatic trans-
mission is really only a fiece of
coarse screen, with a mesh larger
than e window screen, It doesn't
pick up and hold any wear par-
ticles, and if you really want to
change the transmission fluid, it's
probably best if you remove the oil
pan. Then you can clean the sludge,
composed of worn friction material
and metal particles, off the inside
of the pan,

Some car manufacturers don't
recommend periodic ATF changes
anyway. But in the interests of long
transmission life, you ought to
change the ATF every couple of
years or every 30,000 miles or so.

There are aftermarket drain plugs
you can add to your oil pan—but you
have to remove the pan te install
them, It wouldn't be u bad idea to
plumb in an aftermarket spin-on oil
filter adapter as well. M

DO YOU HAVE A CAR PROBLEM?
Just ask Mike about if. Mail vwur guestion to Car
Clinic, Popular Mechanics, 224 W, 57th St, New
York, NY 10018, Wiile letiers, fuxes or phone calls
cernol be answered (ndividually, e of gen-
eral inferest will be discussed 1o the colwmn.

SERVICE TIPS

 |f your 1988-84 Chrysler Ram/
Pickup, Jeep Grand Cherokee or
Dodge Dakota has a driveline
clunk at 18 to 20 mph when coast-
ing down—associated with a 4-3
downshift—your overdrive unit
may be causing the noise. Chrys-
ler has a TSB that calls for replac-
ing a spacer in the overdrive with
one that's .030 in. thicker to re-
duce the noise.

® Some lale-model GM cars may
exhibit a squeaking noise from the
front of the vehicle, most evident
when shifting into REVERSE or
DRIVE while stationary. The TSB |
covers 1990-94 Buick Centurys
and Regals, Chevrolet Luminas,
Lumina APVs and Celebritys,
Oldsmobile Cutlass Cieras, Su-
premeas and Silhouettes, and Pon-
tiac 6000s, Grand Prixs and Trans
Sports. The noise might also be
heard when exiting or entering the
vehicle. The fix is to replace the
springs that hold the exhaus!t pipe
to the manifold at the flaxible seal.
Use Dampack dampers, PN
10218583, to replace the springs.
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ol cwiih @ 99.9% farre

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-
Basch Marum u the ey TIUM 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 Plug;s.

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.

©® BOSCH'

The Ultimate Spark Plug

Ilatirur rater plectrode, mel
Just e ap [ike somee other
spark plun. We gudranies

o 1Y e ithe alifference.

For the Rosch retatler mearest you,
call 1-B00-882-8101.




NEW PRODUCTS

Exhaust Pipe Repair Kit
It's a lot less expensive to patch up
holes in your exhaust system than to
replace the entire system—if it is
otherwise sound. The Seal-N-Place

Exhaust/Tail Pipe Repair Kit uses a
non-ashestos gasket that seals holes
without tape or chemicals and is held
in place by a 2-in.-wide metal band
clamp. The kit not only seals holes but
also reinforces the exhaust pipe. Cost
is a reasonable $6.95. From Syon
Corp., 280 Eliot St., Ashland, {‘I
01721; (508) 881-8852.

Flat Tire Preventer
Whump! Whump! You know the sink-
ing feeling in the pit of your stomach
as vou hear the sound of a tire going
flat. You certainly don't cherish
the thought of changing a tire on
the highway shoulder with cars
whizzing by, inches away. You'll
reduce your chances of getting a
flat if you first treat your tires
with glime. Squeezed into a tire
through the valve stem, Slime
uses a nonaerosol, biodegrad-
able fiber-based formula that
evenly coats the inside of inner
tubes and tires, Slime seals
IJUncturea up to %o in. in tube-
ess tires and % in. in tire
tubes, to prevent flats from
happening in the first place.
Slime ecosts about $8 to 39 for
passenger-car applications de-
pending on tire size. From
Access Marketing, P.O. Box
3109, Shell Beach, CA 93448;
(B05) 489-0490,

Repair Guide

Popular Mechanics Saturday Me-
chanic, from the editors of POPULAR [ RS0
MECHANICS, gives you the knowl- G
edge and confidence you need to 5
tackle any repair job on your do-
mestic or import ear, truck or sport/
utility. This 360-page, one-stop ref-
erence edition is packed with over
550 step-by-step illustrations to
help you troubleshoot, repair and
maintain everything from en-
gines, drivetrains, suspensions
and brakes to electronie ipnition
and fuel-injection systems.
Chapters on repairing and
maintaining your car's body
and interior will help keep it |
looking—as well a8 running—
like new, years down the road.
This book is a bargain at $22.
From Hearst Books, 1350 Avenue of the
Amerieas, New York, NY 10019; (212) 261-6T08,

Dumptruck Picku
If you've ever shoveled a load of sand, gravel, wood chips or fertilizer out
of your pickup bed, maybe you thought, “There must be an easier way.” Load-
handler's LH 1000 pickup unloader is an easier way, effectively converting your
pickup into a dumptruck. Using a high-strength drag sheet wound on a roller
mechanism that straps to the top of the tailgate, the device works by pulling
the sheet out from the roller and ln:,rlng it on the hed floor, The load i Ia dumped
on the sheet. To unload, you _

drop the tailgate, insert the
winding handle in the roller
and wind the drag zheet
back onto the roller. This
starts the load moving to
the rear where it drops off
the tailgate, The system will &
work with up to a 3000- §
pound load, sets up in 30 see-
onds and costs only $349.95,
plus shipping and handling.
From Loadhandler Indus-
tries Inc., 3499 Grand Ave.,
Neville Island, PA 15225;
(412) TT1-4900.

Fender Cover

One of the first things any do-it-yourselfer should do when working in the en-
gine compartment is drape a cover over the fender to protect the finish against
buckles, buttonz and mppers All
fender covers, however, aren't cre-
ated equal. Vermont American’s
cover features a nonslip surface on
the bottom side for extra grip, which
comes in handy when working on
cars with small, narrow fenders.
The cover’s top side uses a tacky
finish to keep tools and small parts
from sliding off. Nonabsorbent, to
resist shop liquids, the cover,
which eosts $13, washes easily with
mild solvents or detergents. From
} Vermont American Tool Co., P.O.
Box 340, Lincolnton, NC 28093-
0340; (T04) T35-T464. ™
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CAR CARE

SATURDAY MECHANIC

LOW-TECH WORK ON HIGH-TECH CARS

BY PAUL WEISSLER

® You've finally gotten the new car
through the warranty period, and
the dealer's ministrations aren't nec-
essary—or affordable—any longer.
Time to start performing some of
that maintenance vourself, a daunting
proposition on most computer-con-
trolled techno-rides. Without return-
ing to college for degrees in engineer-
ing and computer science, how's a
Saturday mechanie supposed to stay

104

ahead of the maintenance curve? Not
to mention having to buy a shop full of
tools and test equipment.
Fortunately, most of the work nee-
essary on your car is “low tech.” It's
routine maintenance such as replace-
ment of lubricants and parts, basic
electrical diagnosis, brakes, shoeks
and struts, spark plugs, cooling sys-
temns and belts, and gaskets, [t's all
the kind of work vou ean do without a

EMGIMEERED RUBBER SEAL

major investment in equipment and
shop manual “book learning.” How-
ever, there's so much high tech in
today's ears that you ean't avoid it,

even if you stick to the basies.
Gaining respect for the sensitive
items and learning how to avoid mis-
takes that produce problems is a
learning experience (although less
involved than the high-tech work
(Please turn to page 106)

The high-tech engineered
shape of this intake-manifold
seal does the sealing, while
the plastic carrier plate holds
the seal in place and ensures
that it's properly crushed. The
complex shape of the end seal
is the result of similar high-
tech engineering.

-
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itself). Here are the important
beginning steps.

Cooling system

Draining the cooling system and
refilling it with a fresh mixture of
antifreeze and water is the No. 1
do-it-yourself job, and it's worth
doing right. That means opening
the engine block drain (if there is
one) as well as the one on the ra-
diator and getting out all the old
coolant. You then face the prob-
lem of completely filling the cool-
ing system. Because the radiator
or surge tank neck on many cars
isn't the high point of the system,
air is trapped elsewhere, Even if
it is the high point, there are
nooks and erannies in modern
systems, many of which were de-
veloped with sophisticated com-
puter programs for an efficient

Q LI ||1|I=IFIIII-I-IIIﬂ|r|"':L1.*
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INJECTION
THERMOSTAT —

flow pattern.
Start by jacking up the front
of the car, to help expel air. Then

formed-in-place silicone, which
can smear during installation and
therefore seal poorly.

However, more of the gaskets
used today are high-tech designs
that resemble giant O-rings. Some
of them have a round cross sec-
tion, others are oval or even
an indescribable engineered
shape that is designed to seal
when clamped down a precise
| amount. Still others, which re-
semble conventional gaskets,
have torgue-limit buttons, which
are metal or hard plastic rings
for the bolt holes, to resist over-
tightening. Others use a hard-
plastic carrier to carry an engi-
= neered-shape rubber sealing

ks ring, as shown in the illustration
| on page 104. Intake manifold gas-
g5 kets are traditionally difficult to

seal on V-shaped engines, espe-
cially when there's a combination
of aluminum cylinder heads and
a cast-iron block.

fill the system as well as you can
and start the engine. You have to
either crack open the little bleed
valves—and some systems have
several—or you may have to remove
a plug. Even with these precautions,
you should check the eoolant level
repeatedly over the next few weeks
and keep topping up as necessary. If
you don't, the engine will feel the
difference in summer and you'll feel
it in winter, when the heater output
is low, If there's a really big bubble
trapped in the system, the engine
could overheat. Check your serviee
manual for specific bleeding instrue-
tions for your car,

Need to replace a drivebelt? The
new multi-V ribbed type ig almost uni-
versal. If you get the right belt (not
just one that's close), follow the un-
derhood decal’s routing diagram and
make sure the belt is properly aligned
in all of its grooves, and it will trans-
fer r smoothly.

If you have to change a thermostat,
don't just get one that fits. Many late
models have a stat with a bypass
valve, intended to make all the hot
water—not just most of it—flow
through the radiator. If you replace
the thermostat with one that doesn't
have a bypass valve, the engine will
warm upiﬂwl}n and it may run hotter
in summer and heat poorly in winter,
A thermostat also may have a jiggle
valve, a pinlike device that balances
pressures in the system and helps
bleed air.

Even if you get the right thermo-
stat, you have to install it correctly
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Many late-model cars with low hoodlines require bleed-
Ing the cooling system, not simple topping up.

so it operates normally. On many
Japanese cars with thermostat jiggle
valves, for example, there's a speci-
fied position for the valve, such as be-
ing aligned with a tab at 12 o'clock.
The gaskets that seal the thermo-
stat housing and water pump also are
very different from the fiber/paper
type you may be familiar with on
older engines. In fact, new gasket de-
signs are all over the powertrain.

Gaskets

The simple precut gasket is still
around, and it may even be a good
choice on older cars for replacing

You could use a conventional
gasket in place of these high-
tech wonders, and it will cost
less—but it had better be made by a
reputable gasket company specifically
listed for your car's exact year and
application.

Usually the torque required to seal
a gasket properly is a lot less than you
would think feels right, and if you
overtighten, you distort the O-ring
and it will leak. You have to use a
torque wrench to be sure,

Exhaust system

Today’s high-temperature stainless-

steel exhaust systems are anything

but cheap, and they're either welded
{Plense turn to page 110)

THERMOSTAT

BYPASS COOLANT
BACK TO ENGINE

THERMOSTAT
CLOSED

BACK TO ENGINE

Bypass-style thermostats force all the cold water back Into the block during warmup,
and all of the hot water into the radiator at running temperatures.
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For Only

'29%7

This is the SAME famous Whisper
XL™ sound amplification device that
has been nationally publicized on TV
and in leading publications — similar to
those that have been sold in Europe for
much, much more! But during this
nationwide  publicity  campaign,
TeleBrands is offering them for the
unbelievable price of just $29.95 only
to those who respond to this ad before
Midnight, October 5, 1994,

High Technology So Small,
It Fits Right Behind Your Ear!

Don't be fooled by the small size or
appearance of this device. The
WhisperXL™ may look like a simple
device designed to hide right behind
your ear, but is actually a major break-
through in sound interception and
amplification technology. State-of-the-
art electronic engineering actually
allows you to hear a whisper up to 100
feet away. It works so incredibly well
that you lhterally won't believe your
ears!

Gnmpfete 5 Piece Set!

A New World
Through Super Ears!
Just imagine what it would be like to
hear sounds that you could never hear
before. Studies show that there are
thousands of different sounds that are
not normally audible to the average
person. Slip on this technologically
advanced device and you'll instantly

100 FEET AWAY!

Incredible WhisperXL
Gives You Super Hearing

hear like a super hero. Incredibly,
you’ll be able to hear people talking in
the next room loudly and clearly, or a
pin drop from 50 feet away! Take a
walk outdoors and you'll hear birds
sing like you've never heard them sing
before, and hear deer coming before
they hear you! It's an outdoorsman’s
dream come true.

Never Miss A Word!

WhisperXL™ has dozens of practical
uses! Take it to the movies, theater, or
lecture hall and you’ll never miss a
word. It's great for watching TV with a
spouse — just keep the volume on low
and tum on WhisperXL™, She can
read while you watch the ball game!
Mow you can enjoy the crisp, clear
sound of a TV or radio playing at low
levels, without annoying everyone else
in the room. Experience the fascinating
world of super hearing - order today!

The WhisperXL™ weighs less than an &

ounce, has 6 sound levels to accommao-

date your own sound enhancement (g

desires, an on/off switch right at your
fingertips and, best of all, it adjusts and
rotates for ultimate comfort so you can
wear the WhisperXL™ behind your

“So Small, It Hides
Right Behind Your Ear!”

money back guarantee.

permission of at least one party.

FOR THIS AMAZING OFFER!

: Plaase rush me the following
iYES!mmmme

1 [ One Whisper XL for only $28.85 plus $5 S&H,
i ] SAVE! Two for only $54.85 plus $6 S&H.

5 [] SAVE MORE! Three for $69.95 plus §7 S&H.
1 _ Oty. Additional batteries just $2.00 each.
g}&ms_.unm.wsmu
B:WW:WMI

31 O Check [ Money Order [ Visa CIMC
gjll:lﬁmﬂx [ Discover [ Carte Blanch

| Card #

MAIL BEFORE OCTOBER 5TH

:.ﬂtﬂm

%im Cay

I State Zp

5\ TeleBrands, Depl. XL5568

left or right ear! WhisperXL™ comes
complete with battery and a one year

WARNING: It is prohibited by law
to spy or listen to the private con-
versations of others without the




Autn-ﬂll Bag neatty
contains the pulverized
| leaves: holds 3% bushels.

Shredding Blades instantly
REDUCE debris with 5,000 bites per second.

3,600 rpm.

blade spinning at

Vacuum l:nllecl:nr draws
in leaves effortlessly as
you walk!

BREAKTHROUGH TECHNOI.OGY
MAKES YARD CI.EAN-UP FAST & EASY"

ucing...a WHOLE
NE‘W LINE of TROY-BILT*

The TROY-BILT* Chipper/Vac
revolutionizes yard care by
raking, hauling and
bundling yard debris! And now —
with 3 NEW models to choose from
— there's a Chipper/ Vac sized
and priced right for every yard.

Na Mr..'rre Raking, Hauling, Hund!mg-'

""

REDUCE leaves and other yard
debris. 1 bag instead of 8!

Leaves DISAPPEAR!

Fall leaves that once filled 8
yard bags now fill just 1...because
the Chipper/Vac shreds & reduces
them 8-to-1. Leaves, seedpods,
acorms, pinecones, brush, branches
...and much more...are reduced
quickly, easily, neatly for recycling

OTROV-BILT

An Amwricnn Legend €5 aniug J i ﬂl.-" ' m..'

as land-scaping mulch or simple

disposal.
Exclusive

The New TRD\I’-BIET" Chipper/

Vac is built to last, covered by an
exclusive 7-Year Warranty against
defects in workmanship and
materials. (Engines warranted
separately for 3 years.)

For a free copy of the warranty, please
write to the address below.

FREE CATALOG! CALL TOLL-FREE:

1-800-257-3737

Depl 4432

iTIIﬁ"l" BILT M Cn Dept. mn
I 102nd St. and 9th Ave.

j Troy. N.Y. 12180
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together or held by super-duty clamps.
If you have to cut a weld to replace a
pipe or muffler, get a high-quality
clamp to ensure it holds the joint on
today's heavier pipes. You may have
to shop around, or even place a special
order, because many parts stores
stock only the inexpensive clamps
with bent metal saddles. The premi-
um clamps have welded or double-
erimped saddles and are probably two
or three times the price of the more-
eommon variety, but they are the only
kind that can take the 60 ft.-lb. or
more of torque needed to clamp the
thicker pipes.

Brakes
If your car has antiloek brakes, be
careful to not damage the wheel sen-

heavy-duty clamps to properly seal pipes.
lining work. In fact, it's a good time to

inspect the sensor connector for phys-
ieal damage and the trigger wheel for
badly chipped teeth. You may find a
reason for misbehavior of your high-
tech brake system that’s repairable
with some pretty common do-it-your-
self parts replacements,

Bleeding brakes at the wheels after
you replace a caliper should not be a
problem with antilock brakes—just
stuff a tapered plastic plug into the
brake hose end when vou disconnect
the caliper, to help keep out air.

However, replacing the master
cylinder might be a special problem.
If it's physically separate from the
antilock hydraulie components, vou
can bleed a master cylinder very
well on the bench (or in some cases
on the car, just before you reconnect
the brake lines)—there are special
kits available in auto parts stores
for this. And when you install the
master cylinder on the car or re-

10

connect the brake lines, the pedal
should be firm. Just plug any hy-
draulie lines you disconnect to keep
out as much air as possible when
you start the job.

If the master cylinder and anti-
lock system are a single assembly,
you may have to follow a specifie
ghop manual procedure to bleed it.
Sometimes this is d-i-y deable, and
sometimes it isn't. For example: The
master eylinder/antilock assembly
on many Fords requires a special
procedure. But, the late-model Tau-
rus/Sable also calls for a special elee-
tronic switching deviee and a break-
out box (a special adapter for testing
circuits) to bleed the single assembly,
which (for now) makes it a job for
a dealer.

Shocks and struts

Those computer-controlled shocks
may have seemed like a neat feature
when the car was new, but they may
cost hundreds of dollars a pair at re-
placement time. If you want to main-
tain the electronic control, on most
cars you can transfer the electric mo-
tors that operate the originals to a
pair of new shocks and save some
money, Even with switching over the
motors, you can be in for major ex-
pense with electronically controlled
shocks, and it may not seem worth it
on an older car.

Fortunately, on most cars you can
unplug the computer at a connector in
the trunk and then install conventional
shocks. There are some cases where
doing this confuses the car's elec-
tronics. This problem afflicts late-
model Thunderbirds and Cougars
with Programmed Ride Control, early
Mazda 626s with Auto Adjust Suspen-
sion (but not the later models), Nissan
300ZX Turbos and more exceptions to
come. We suspect, however, there will
be computer bypass kits available
eventually.

Pt ILLLITTRA RO ST S0 CARETR

Tuneup and general
electrical

Tuneup and general eleetrical are
areas where you have to be careful,
but if you are, you should not let fear
of smoking some expensive compo-
nent keep you from deing work. Here
are a few guidelines to follow:

® When you have to disconnect a fuel
line on most Ford and Chrysler prod-
uets, vou'll generally find it doesn't
have & threaded fitting, but a quick-
econnect type. It takes a special but
inexpensive tool, available from auto
parts stores. Don't try to pry the fuel
fitting apart, or you'll damage it.
These fittings often have O-ring seals,
which should be replaced. Be sure to
get these in a packet for the exact
application. Ford, for example, uses
spring-lock couplings on both fuel and
a/e lines, The O-rings are not only a
slightly different size, but a totally
different rubber. Fuel-line O-rings
won't live in a/c and vice versa.

® If you have to disconnect a wiring
terminal from a plastic connector,
sueh as for an electrical test, you can't
just shove in a small screwdriver
blade to disengage it, or you could
damage the terminal and create a
problem where none existed. Virtu-
ally all late-model cars have special
terminals and plastic connectors for
positive retention, and these usually
require special tools. The pick-type
tools for General Motors and many
Ford cars are available from auto
parts stores, but you could have diffi-
culty with other makes. In '93,
Chrysler switched to a new line of
connectors that require a half-dozen
special tools that aren't available in
auto parts stores at this time.

® [f you have to disconnect a battery

Spring-lock fuel and a/c connectors need a
special inexpensive tool to open them,
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cable, consider the use of a computer
memory saver. It not only will keep
the time on the electric elock and hold
the preset radio stations, it will main-
tain the long-term calibrations of the
powertrain computer. If you lose these,
the car's driveability may be poor
until the computer “relearns,” which
could take 100 or more miles of driving.

There are two basic types of memo-
ry savers. The S-volt battery with one
type is okay, but just a small voltage
drop could kill the memory. So you
must keep all electrical aceessories
and lights off (that means door dome-
light switches, too, so either keep the
doors closed or install hold-closed
¢lips on the switches). An alternative
is a saver that hooks up to a 12-volt
battery. If your battery is okay, just

ly make the connections as you
disconnect the cable. Or use the bat-
tery from another ear or a lantern
battery.
® Uze a computer-safe test light. A
standard 12-volt light may allow
enough current draw through a cir-
ruit with electronies to measurably
shorten the life (or even fry) some
solid-state components. Computer-
safe test lights start at under §15, and
even the best—which plug into a ciga-
rette lighter socket and identify both
ower feed and ground—are under

0, including one that has a built-in
flashlight (for probing under the
dash) and a buzzer if you're probing a
power feed in a blind spot.
® The test meter should be a “high-
impedance” type (10 megohms or
greater), for the same aspects of
safety for electronic cireuits as the
test light. Name-brand multimeters
may go over $500, but there are
suitable volt-ochmmeters that start at
under $50.

If you have to probe a eireuait and
want to do it safely, one way is to buy
a “bed of nails" test lead that makes
mini holes in a wire, and when you
disconneet the lead, they self-heal.
You can pierce the insulation with a
dressmaker's hemming pin, but it
may not make good enough eontact
with the eopper wiring inside.
® Don't move wires underhood. This
applies not only to spark-plug wires,
but to any harness, incluging a bat-
tery cable (particularly if you get a
replacement that's a different length
from the original, or is outside a har-
ness and is not easy to route the same
way). The reaszon is the high-voltage
electricity from spark-plug wires may
produce electrical interference in ad-
Jjacent low-voltage cirenits, particu-
larly if they contain eleetronic com-
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INTRODUCING THE GOJO" PUMP STATION™
WALL UNIT DISPENSING SYSTEM

You told us you wanted a convenient way o store your GOJO®
NATURAL®* ORANGE Lotion because there just never seems (o be
enough space around sinks and work areas,

S0 we developed the new GOJO PUMP STATION for you, It's
specially designed to mount easily on any wall s0 yvou can keep
your GOJO right where you want it, right where you use it
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ponents. Because many electronie
components operate on 5 volts, even
the sudden flow of 12-volt high-
amperage electricity through a bat-
tery cable during cranking can cause
big trouble.

® Never disconnect or connect a cir-
cuit, or an electronic module, with the
ignition key in the ON pogition. In fact,
to avoid statie electricity damage, un-
plug an electronic module with one
hand held to a body ground. Static
electricity that discharges from your
hand may not totally trash an elee-
tronic module, but it can shorten its

life from vears down to weeks or even
days. Professionals who face this prob-
lem all the time may wear a ground-
ing strap on one of their wrists.

As you get familiar with your car
and read the manuals, you will be able
to move into higher-technology ser-
vice. You'll discover that it takes care-
ful attention to the diagnostic proce-
dures in the manuals, but it isn't
rocket seience, and it doesn’t take a
degree in computer science, either.
The high tech you've already learned
in doing the low-tech service will get
you started. ™
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AUTOMOBILES

The Alternate Fuel Report:
Honda Dream Solar Racer

BY MIKE ALLENM, Associate Automotive Editor

® [wata-gan seemed concerned as he
looked at me while his two assistants
carefully lowered the bodywork over
the naked skeleton of his race car,
The look on his face reminded me of
a similar situation many years in
my past involving a worried father, a
high-school cheerleader and a new,

blue Porsche. Iwata began again
the litany of instructions 1 had
heard him give to another
journalist, but after only a few
words he sighed, shrugged his shoul-
ders and =said, "“You know."

It was my every intent
to bring his car back in-
tact. I'll let history speak
for itself in the case of the
high-school girl.

The car that I was
strapping on is as exotic
and finely crafted a vehi- |
cle as I've ever been near,
much less been allowed to
pilot around, even briefly.
It certainly is the most
expensive.

The Dream was com-
missioned for one pur-
pose: to win the 189083
World Solar Challenge,
3000 km from Darwin to
Adelaide, Australia, Not
only was Honda the over-
all winner—with the Dream speeding
to an all-time record of 52.79 mph—
but the existing record, set six years
ago by the GM Sunraycer, was bat-
tered by over 21%.

Honda recently gave a select group
of journalists an opportunity to briefly
drive the Dream at HPCC, its test
faeility in Mojave, California. HPCC
is far out in the desert where the land
is cheap, and far from prying eyes.

According to Honda engineer and
team leader T. Iwata, “Honda Dream
was designed to go faster than other
cars for exact length of race. No
longer. So construction is precisely
strong enough to go distance. And
Dream has already gone this far
and more. So remember when you
drive, car already worn out. But you
will see.”

The relationship between this car
and any product that Honda might
gell to the publie is about as close as
Honda's Formula One efforts are to
a Civie. The carbon-fiber backbone

112

Project manager lwata assists editor Allen Into solar racer.

frame is gemlike in its construction
details, including such niceties as
fairings for the bottom of the wheel
wells that rotate with the steering for
reduced wind resistance. The front
suspension control arms are magne-
gium fabrications, no thicker than a
pencil, Many of the nuts and bolts
are aluminum.

Every component of the Dream is
optimized to be as light as possible,
which was pointed out to me in par-

squeeze my full-size Western-journal-
ist backside into a cockpit intended
for G0-kilo Japanese engineers with
thighs like pipe cleaners. There's al-
most nothing to hang on to while low-
ering vourself into the seat, and 1
managed to twist the handlebars com-
pletely free of the steering column be-
fore I realized it. The steering column
is alominum-alloy tubing, and not sig-
nificantly thicker than a Budweiser
can. Iwata-san declared lunch break,
and he and his crew had a new steer-
ing column installed before dessert.
The neodymium-magnat brushless
motor nominally runs on 124.5-volt
DC, and is rated for 2 horsepower
produced continuously, 8 hp for short
periods, It's mounted in the hub of the
single rear wheel to eliminate any
losses from a drive chain or belt. Hon-
da claims an amazing %% efficiency.
Feeding the motor is & bank of 83
1.5-volt silver-zinc batteries, rated
for a total of just under 5 kilowatt-
hours. Divide that by the motor’s 1.5-
kw consumption and you get 3 hours
of operation, hardly good enough. The
real source of power is 4584 mono-
erystalline silicon solar cells, capable
of producing more than 1.5 kw in
bright sunlight.

Untra-lightwelght suspension Is falred In top and bottom to reduce aerodynamic losses.
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Peak Power controller and panel manage power from solar array and batteries.

Produced specifically for the
Dream by SunPower Corp. in Sunny-
vale, California, the race cells produce
an average efficiency of 21.2%—Sun-
Power’s Dr. Richard Swangon claims
the array achieved a world record for
efficiency as measured by the DOE's
Sandia National Laboratory. Using
Point-Contact Photovoltaic technol-
oy, the cells have all of their metallic
electrodes on the back of the cell to in-
crease efficiency, as well as a mir-
rored hack to trap as much energy as
}:HJEE‘I]JIE The entire 83.1-sq.-ft. array,
aminated by Honda into square-foot-
size modules, weighs just under 43
pounds. Honda won't release figures,
but estimates for the cost of the cells
actually used on the race car—not in-
cluding cells used for design and de-
velopment—put the cost of the solar
array at well over $1 million. SunPow-
er, essentially an R&D concern before
receiving inquiries from Honda, had
to set up a production line to produce
cells for the Dream project.

Honda also chose to laminate the
cells under a textured acrylic sheet,
grooved with fine horizontal stria-
tions, to increase the ability of the
cells to capture low-azimuth morning
and afternoon light rays.

Integrated into the cockpit is a
computer-controlled cruise control.
There are no environmental controls
of any =sort, making for a very uncom-
fortable day for the driver in the hot
Australian outback. Ducting air
through to cool the driver would add
parasitic drag to the Dream’s low-
drag shape.

Lowering losses throughout the ve-
hicle was paramount in the priorities
of the Honda R&D staff. The tires are
specially made low-rolling-resistance
bicyele tires with tubes. And in spite
of starting out on fresh sking every
morning, the team suffered a total of
gix tire failures in the 1800-mile trip.
With tire changes taking only 2 to 3
minutes, the delays were more than
made up for by the higher speeds per-
mitted by thinner, more fragile tires.

All-up weight of the Honda Dream,
sans driver, is 413 pounds. And al-
though the construction seems more
like 4 kite to a fellow used to piloting
300-hp stock cars at 1560 per, there's
no denying the racer's competence
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in its intended milieu.

The heavily smoked Plexiglas wind-
sereen is rippled by distortion, but the
100-ft.-plus-wide track holds no sur-
prises more dangerous than the ocea-
sional desert tortoise, most of which
are still sleeping on this cool day.
Squeezing the lawnmower-style
throttle on the handlebars gives a
gentle—very gentle—push in the
small of my back, accompanied by a
rapidly elimbing thumping as the per-
manent magnetic motor reaches an
rpm where it works more efficiently,
Speed climbs steadily. The thumping
noise smooths, or at least is over-
shadowed by road noise intruding into
the cockpit. The wheel wells flanking
my elbows are covered with an aero-
dynamic fairing the size of a turkey
platter and about as substantial as a
sheet of parchment. The fairings pro-
vide little noise reduction, and as the

speed continues to climb they start to
rattle and resonate.

I level off at 100 kph, or 63 mph,
just about at the entranee to turn one.
With an arc nearly 2 miles long, it
hardly seems like a corner—hbut the
Dream's pushrod steering can be
most kindly deseribed as vague. It
takes a few mild oscillations to settle
in. But within a minute or two, I get
the hang of the steering and bump the
speed up to 110, constantly aware that
Iwata is watching his multimillion-
dollar car from a chase car only 100 ft.
or &0 to my rear.

Eight miles and a scant 10 minutes
later, 1 get a chance to try the
Dream’s brakes, which barely qualify
as brakes at all. The intent was to use
regenerative braking for all but emer-
gencies. Regenerative braking, which
recovers some of the vehicle's energy
to recharge batteries, does not pro-
vide braking for normal traffic. And
frankly, any brake action that locked
the wheels would probably serub
through the thin rubber and blow the
tire immediately.

Honda claims the Dream's top
speed is in excess of 140 kph, on a
sunny day with fully charged batter-
ieg, but the handling tends to get a
little spooky above 110 or so. I elected
to bring My, Iwata's baby back home
in one piece.

y
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AVIATION

Training In Style

BY WILLIAM GARVEY

@ If you are an air-minded type
who stays abreast of technol-
ogy, finance and law, then you
might have predicted the ar- ||
rival of the Katana. After all, |
an important piece of flying
hardware is hard to miss. The
Katana is such a machine.

To fully appreciate this air-
plane, you have to review the
times in which it has emerged.

No basic 2-seat trainer—ar-
guably the cornerstone of gen-
eral aviation—has seen manu-
facturing in a decade or more.
One big reagon: The product
liability laws in the United States
hold manufacturers liable for
the integrity of every aircraft
they've ever produced, regard-
less of age. So rather than spend
their time and money defending
against lawsuits involving old
planes, they've simply stopped
making light planes altogether.

Consequently, flight schools
have had to win and train stu-
dents in 1528, Skippers and Toma-
hawks that are cold, tived and hungry
for maintenance, Enticing nervous
novices to aviate is tough enough. But
it's all the more difficult when the
trainer planes are decades old. Con-
cerned about the absence of new train-
ers, the Federal Aviation Administra-
tion and its foreign counterparts have
simplified certification procedures to
stimulate light-plane development.

To complete the picture, consider
the advanced state of composite tech-
nology. The manufacturing is well un-
derstood, and the durability of the fin-
ished material is pretty much accepted.

That’s where Christian Dries comes
in. A German industrialist and avid
general-aviation pilot, Dries saw this
geene ripe with opportunity. In 1991,
he purchased HOAC, an Austrian
firm that made the Super Dimona, an
all-composite motor glider powered
by the Rotax 912. Dries immediately
set about new-product development,
and the result was the DV 20 Katana,
a tricyele-gear machine obviously de-
rived from the Dimona.

As the Katana was winning its Eu-
ropean approval, a group of Canadian
entrepreneurs approached Dries with
the idea of setting up a manufacturing
facility in North America and going

114

for the pold—making the Katana the
world-standard training plane.
Clearly the proposal had appeal. In
1993, Dimona Aireraft Corp. was
established in London, Ontario—
immune from the prodoct-liability
plague in the United States (Canadian
courts frown on frivolous filings).
And now an immense factory that
onece cranked out Mosquito bombers is

The Katana: clean lines, clear sightlines.

CHAADE G, AMMCEAFT COEP. PHOITH

building trainers.

Lots of them. The

first one rolled

out amid fanfare

o onJune 24.

I recently flew

: . a Katana from

Toronto to the London factory, and

both the airplane and the facility

made strong impressions, You see,

the firmament of my aviation ex-

perience is stamped aluminum from

Cessna, Piper, Beech and Grumman

American. Rightly or not, it's the un-

deniable measure for all that followed.

The Katana challenges such fuddy-
duddy standards.

First off, it looks different—low
and lean, with an unobstructed
canopy, wingtips, cinched empennage
and T-tail. All-composite from prop to
tail, the airplane’s rivetless finish is
mirror-smooth. Its European motor-
glider roots are obvious,

Second, what drives this head-turn-
er is a Bombardier/Rotax 912. The
4-eylinder mill puts out 81 hp while
sipping 100LL or auto gas at 4 miser-
ly 3.2 gallons per hour. That's a wel-
come development when the price of
fuel is upward of $2 a gallon—and
climbing. Power flows to a constant-
speed 2-blade Hoffman prop.

Third is the flying experience.

Pull the side levers, and the entire
canopy yawns open, F-16 style. Grab
the panel handhold, put your foot on
the forward step and climb aboard.
The Katana easily accommodates any
pilot height with a simple pull-cord for
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adjusting rudder-pedal placement.
While no trainer is spacious, the
Katana seems more commodious than
most. I'm a 6-footer, and my right-
seater was 6 f. 5 in. We weren't even
rubbing shoulders.

By comparison to yesteryear's
trainers, Katana's panel is low-
profile, enhancing the plane's spectac-
ular visibility. Altho the de-
sign is being reworked slightly, the
arrangement is standard: flight and
navigation instruments on the left,
Eandrifxﬂ{ing rm:llijua in the ientﬁ'r,
power/systems indicators, right. The
center console has throttle, carb ice
and prop levers, but no mixture con-
trol—dual altitude-compensating ear-
buretors keep things lean automati-
cally. And significantly absent are
yokes. You fly with a stick, as all pilots
should. Just above the throttle is a
3-position electrie flap and a most

ective cabin-heat control knob, Al-
though my airplane had a manual trim
wheel, this is being replaced with an
electric system.

Since this was the day's first flight,
I pulled the choke before hitting the
ignition. The engine started instantly.
All little planes are noigy, but the Ka-
tana's din level was quite acceptable,

Because the Katana's nosewheel
casters , you dance on the brakes
to steer on the ground—a system that
struck me as sluggish and ineffective.
After a tortuous trek around Toronto
International, I longed for a steerable
nosewheel,

For takeoff, it was full throttle and
prop to 2600 rpm. When the airspeed
indicator hit 45 knots, I began ing
on the stick, and the machine got light
on its gear. Moments later, we were
climbing out at 65 knots. Durin
elimbout, you retard the prop 1
rpm, and you don't touch the control
again until landing.

The sensitivity and responsiveness
of the control im me immedi-
ately. Despite its light weight—1610
pounds gross—the Katana has a sur-
prising heavy-plane feel, a character-
istic that students will welcome.,

Additionally, stalle—the maneuver
that most often terrifies students—
are docile beyond imagining. Neither

er-on takeoff stalls nor full-flap
anding stalls produced anything
more than a horn blast, a shudder and
altitude decline. Pop the stick for-
ward, and the situation immediately
rectifies itself. As for speeds, 1 held
altitude and had full aileron econtrol
with the airspeed indicator fluttering
below 50 knots.

The Katana cruises at 119 knots
and has a maximum range of 523 nau-
tical miles, so it makes & fine crose-
country traveler as well,

Landings were straightforward.
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The flaps are very effective and the
aircraft is stable through descent.
You can touch down as slow as 45

knots, but for a squeaker, put in 15" of
flaps and hold the airs at 75, The
steel spring gear dampen any
heavy-handedness.

One more feature worth noting in
the trainer iz its 14:1 glide ratio. Lose
an engine at 2500 ft., and 7 miles of

landing choices lie in any direction.
Back at the , I could see how
the company's ence in its prod-

uct is underscored by the enormity of
its investment. There's no doubt that
these guys intend to be a major foree

in aviation. Dimona sank $40 million
into refurbishing the plant. The facil-
ity is to build 60 Katanas this year,
250 more in 1995 and 360 the next
year, It has the capacity to manufac-
ture 600 trainers a vear. To attain
that number, the company is target-
ing flight schools. While the Katana
lists at $98,500, schools can realize
substantial discounts off that figure

And what of the students who earn
their wings in a Katana and are ready
for something more? A 4-place ver-
sion is in the works. . . but then that's
another story. ™
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The Big Brother Chip

BY MURRAY SLOVICK

® Nobody likes an eavesdropper. In
an era of E-mail and computer net-
works we all want our bank transfers,
credit card numbers, employment
records and medical data to be trans-
mitted electronieally without danger
of theft,

At the same time, the nation’s law
enforcement community needs to re-
tain the ability to intercept, capture
and monitor the content of calls made
on digital transmission services by
mobsters, terrorists and the illegal
drug erowd. Indeed, the ability of law
enforcement officials to monitor cellu-
lar phone calls led to the apprehen-
sion of the men who killed tﬁe father
of basketball star Michael Jordan,

The National Security Agency
(NSA) thinks it has the ideal solution
to the problem. NSA is the U1.S. feder-
al ageney responsible for the design
and use of nonmilitary encryption
technology, developing sophisticated
codes to scramble data, voice or video
information, and making it unintelligi-
ble to all but the intended recipients.

NSA's most visible attempt to out-
gun cybervillains is called the Clipper
chip. Despite initially positive feed-
back from security experts who are
confident that the Clipper chip can
withstand an attack by high-speed
computers trying to break its eneryp-
tion code, the plan has drawn fire
from the beginning from civil liberties
groups, such as the Computer Pro-
fessionals for Social Responsibility
(CPSR) of Palo Alto, California, and
the Electronic Frontier Foundation
(EFF) of Washington, D.C.

These groups, concerned about
government intrusion into personal
privaey, argue that the Clipper ehip iz
potentially more than a radar gun on
the information superhighway. In-
deed, Danny Weitzner, communica-
tions policy analyst at EFF, suppests
that legislation to implement the Clip-
per chip eould turn the Infobahn into
a “nationwide surveillance system”
that could be used by law enforce-
ment officials “with few safeguards.”

To make matters even more inter-
Esting. it appears the Clipper chip
doesn't work exactly s advertized.

EFF and other public advocacy
groups are up in arms over the Clip-
per chip because, in trying to balance
the needs of communications security
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with the needs of legitimate law
enforcement agencies, NSA has in-
cluded a wild card in the deck: a digi-
tal trapdoor. Each Clipper chip, in-
stalled in every phone, computer and
Personal Digital Assistant in Amer-
ica, will carry a device identification
number or electronic “key"—a family
key and a unit key unique to each
Clipper chip.

The device key is split into two
numbers that, when combined into
what's called a Law Enforcement Ac-
cess Field (LEAF) number, can un-
scramble the encrypted messages.
But here's the dicey part: The device
keys and the corresponding device
numbers would be kept by the U.S.
government through key escrow
agents, Under the current p'ian the at-
torney general would deposit the two
device keys in huge, separate elec-

tronie database vaults. One key would
be held by the National Institute for
Standards and Technology (NIST)
and the other by the Automated Sys-
tems Division of the U.S, Treasury.

Acvcess to these keys would be lim-
ited to government officials with legal
authorization to conduct a digital
wiretap. When a law enforcement
agency wants to tap into information
encrypted by the Clipper chip, they
must obtain a court order and then
apply to each of the escrow agents.
The agents electronically send their
key to an electronic black box oper-
ated by the law enforcement agency.
When these keys are electronically
inserted, encrypted conversations
stream into the black box and eome
out as standard voice transmissions
or as ASCII characters in the case
of E-mail,

As envisioned by the
government. the
Clipper chip would
b Instathed n
phones, computers,
Personal Digital
Assiitanty and other
communications de-

vices. Twa electronic
keys. each one held
by a different

agency, would have
to be used o unlock
or decode the com-
munication, ldenti-
fied by its LEAF or
scrambled code
number, This elec-
tronic backdoor lets
the govermment
monitor the
communication.
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How it works
Current state-of-the-art encryption
codes employ what is called asymmet-
rie key eryptography. In this method-
ology, the user has two keys—one
public and the other private. The two
parts have a special property: What is
encoded with one ean be decoded with
the other. The public key iz widely
distributed and tlnje private key is kept
secret and used only by its owner. In
the Clipper chip, the unit key acts as
the private key. If someone wants to
gend you an E-mail message, they en-
erypt it with your publie key and you
decode it with your private key.
NEA's eurrent eneryption standard
is known as the Digital Encryption
System (DES). The algorithm behind
DES belongs to a elass of ciphers
known as block product eiphers because
they operate on a fixed-length block
of bits or characters, DES uses 56 hits.
The &0-bit Clipper chip uses a more
powerful key-escrow type encryption
algorithm ealled Skipjack that's em-
bedded in the Clipper chip. Eneryp-
tion experts estimate a powerful com-
uter would take 36 years to erack
Skipjack eompared to 10 years for
DES. Needless to say, the Skipjack
algorithm is a highly classified secret.
What is known is that Clipper chip
will enerypt at speeds up to 15 mega-
bits per gecond and can support Inte-
grated Services Digital ﬁl twork
(ISDN) gear. This information was
released to answer eritics who worried
that the Clipper chip would be unable
to keep up with modern, high-speed
communications gear.

The flaw
Despite its apparent impregnability,
it appears that the Clipper chip tech-
nology is flawed. Dr. Matthew Blaze,
a computer seientist at Bell Labs, dis-
covered a flaw that would allow two
people to have a conversation that
could not be monitored or unserambled.
To bypass Clipper, Dr. Blaze devised
4 computer program that tested thou-
sands of separate LEAF numbers.
Upon finding a valid key, he inserted
it in place of a valid key created by the
Clipper chip. The end result is that
anyone attempting to unlock the com-
munication would be unable to do so,
Tao date, according to NIST, the Jus-
tice Department has ordered 8000 Clip-
per chips from AT&T, the only present
supplier, and the Defense Department
is believed to have ordered 20,000 chips.
In the meantime, the first national
debate of the Information Age rages.
On one side, pressure to support law
enforcement officials in their efforts
against organized crime continues to
mount. Dorothy Denning, a professor
at Georgetown University in Wash-
ington, D.C., and a respected encryp-
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tion specialist, wrote recently that
failure to enact legislation to ensure a
continued capability “for court-ordered
electronie surveillance™ would result
in the information highway becoming
a sanctuary “for criminality wherein
organized crime leaders, drug deal-
ers, terrorists and other criminals
could conspire and act with impunity.”
Given the current flaw in the Clipper
chip, the Infobahn could =till be a san-
ctuary for sophisticated highwaymen
ing to act beyond the law. The flaw
in the Clipper chip may be correctable,
but that remains to be seen. Meanwhile,
the government is designing another
Clipper-based device called the Tessara
card for use with personal computers.
The Clinton administration remains
firm in its support for the Clipper
chip. President Clinton has said the
Clipper chip technology “provides law
enforcement with no new authorities
to access the content of private con-
versations of Americans,” And Viee
President Gore has stated, “We have
no intention of supporting a system
that will create a de facto ease of en-
try into the information superhigh-
way for law enforecement officials
without proper legal proceedings.”
CPSR, meanwhile, has an electronic
anti-Clipper chip petition drive under
way.
In any event, this promises to be

only the beginning of an ongoing dJe-
bate about electronic security. New
digital cellular phone systems and
other, more global voice and data ser-
vices will be difficult for police and se-
curity services to monitor,

Meanwhile, in the private sector, a
company called RSA Data Security
Inc. of Redwood City, California, is
gaining computer-industry support
for its encryption software. Somewhat
like the Clipper chip, RSA employs a
publie key for sending messages and a
private key for decoding them. Such a
gyatem could be used for filing tax re-
turns or for using a credit card num-
ber for online shopping. The public
key would be used by an online shop-
ping service to advertise its wares.
The private key would be used to
transmit a eredit card number when
vou make a purchase,

Unlike the Clipper chip, RSA’s sys-
tem has no electronic backdoor that
allows the government to eavesdrop
on the transmisgion. The government
worries that if RSA's encryption tech-
nology is sold abroad, then federal
agencies would be unable to eaves-
drop on communieations that may be
a threat to national security. Ironically,
it is the security of RSA's software
that makes it attractive to business.
RSA has already sold over 4 million
copies of its eneryption software, PM
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PHOTOGRAPHY

Wet ’N’ Wild Cameras

BY GEORGE SCHAUB

® Judging from the new cameras
coming to market, this is the year for
smaller, lighter and more compact
versions of what came before. Com-
pact and simple are in, as is single use.

The photographer has an infinite
number of choices when shopping for
& new compact zoom camera, or for
a “simple" single lens reflex (SLR)
maodel. And, if you just want a camera
that you ean give back after shooting,
the so-called “single-use” camera
(which is probably better named the
“recyclable” camera) has more mani-
festations than ever before.

Rumors have been swirling through
the industry about a smaller 36mm
film format, one that will allow de-
signers to produce cameras that fit
into a shirt pocket or the palm of the
smallest hand. The word is that this
change is approximately two years
away. But manufacturers must be an-
ticipating the smaller film cartridge,
judging from the miniaturized mar-
vels that are now appearing. But
smaller doesn't mean less features,
as each of the new arrivals sports a
retractable zoom lens, built-in flash,
multimode exposure systems and
other benefits usually associated with
larger-bodied cameras. In short, high-
tech miniaturization has taken hold of
the camera industry.

Bragging rights about who's got
the smallest, lightest zoom compact is
what much of this year's introductions
are all about. Nikon's Lite-Touch
Zoom (list price: $240), dubbed by its
makers as the “world’s smallest auto-
focus zoom,” is 4.6 in. wide and 1.4 in.
deep and weighs in at 7.1 ounces. The
Pentax 1QZoom 735 (“ultralight,
ultracompact”; list price: $263) weighs
in at a touch over 8 ounces and meas-
ures under 5 in. wide and about 1%in.
thick. Both units sport a 35-T0mm

zoom, numerous flash modes
and features that make them
eminently useful snapshot B8
cameras. And there is also
the Konica Big Mini Zoom
BM-510Z (list price: $320),
which also has a 35-TO0mm
zoom, and measures 445 in
high and 1% in. thick and
weighs in at 8.3 ounces.
While these cameras cer-
tainly impress with their com-
pact size, there is somewhat
of a price to pay for their
portability—the fairly low
lens speed at the maximum
focal length. When zoomed
out to 70mm, the Pentax's
maximum aperture (widest
lens opening) drops to 78, the [§
Konica's falls to /7.4, and
the Nikon hits a shightly more
respectable f/6.5. In each
case, the optical systems drop
nearly or just over two stops
from their widest focal- lengt.h
setting. This loss of light-gatherin
ability ean and does erimp flas
range, and may pose a problem on
overcast days or when light is low and
the photographer wishes to shoot at
the telephoto setting and/or without
the aid of flash. The answer? These
cameras certainly benefit from the
use of fast film, such as an IS0 400
speed, in all but bright-light shooting

O-ring seals around the controls keep water out.

conditions. And, with the excellent
180 400 print films available today,
this will not mean any appreciable
loss of picture quality.

On a slightly Iarger scale, the Sam-
sung ECX 1 (list price: $799) has a
look with which Batman would feel at
home. The camera has a certain wing-
swept feel that was designed by none
other than F.A. Porsche. The re-
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A camera with a Porsche design.

tractable zoom covers a remarkable
38mm to 140mm, can focus at less
than 1 ft. and has something called
“eomputer zoom mode,” which makes
adjustments if the exposure system
deems the foeal length (thus, the aper-
ture setting) too long for proper flash
coverage. With an £/9.9 maximum aper-
ture at 140mm, this automatie (though
cancelable) override solves some of
the problems already described,
though it will sometimes foil the pie-
ture you want to take, The Samsung
ECX 1 has virtu-

camera sports a “soft touch”
skin, which we find makes for
a much more grippable sur-
face, a boon in the afore-
mentioned conditions.
Finally, and to bring us
into the single-use realm,
there's the Konica Film-In
Waterproof, Resembling a
bathtub boat with a sports-
finder mast, the cute Konica
Waterproof can go down to
about 9 ft., and has a shooting
range of about 5 to 10 ft. Lack of a
built-in flash means use is limited to
close-to-surface scuba shots, though
the loaded IS0 400-speed film helps.
The plastic housing has an oversize
shutter release and film-winding knob
attached.

Meanwhile, the Nikon Zoom-Touch
106VR QD brings a camcorder con-
cept—vibration reduction—to still
cameras. Nikon claims that with im-
proving lenses and excellent films, the
issue of sharpness often resides in the
hands of the photographer. When
shooting in low light and/or with high-
ly extended zooms,

ally every mode,
feature and capa-
bility ible in a
lens/shutter cam-
era, which in-
cludes panorama
format, 3-frames-
per-second shoot-
ing speed, numer-
ous flash modes
and multiple-ex-
posure effects,

Lightweight with a big zoom.

the photographer
may lose picture
sharpness because
of the slow shutter
speed or simply
because he moves
the camera to and
fro while squeez-
ing off the shot.
Nikon's answer
is something it
calls an Anti-Vi-

Hlﬂlﬂg the elements
In the underwater category, the
Canon Sure Shot A-1 (list price: $310)
can take you down to about 16 ft. The
dezign is excellent for all sports, in-
eluding skiing, with a tough fiberglass
polyearbonate body, an oversize view-
finder and shutter-release button and
O-ring seals around all controls and,
of course, on the inner-body seals.
Above water, the A-1 delivers auto-
focus operation. Underwater, where
the 1B beams used for AF would be
thrown off, there are two focusing
choices—macro (1.5 to 3.3 ft.) and
normal UW (3.3 to 9.8 ft.). The A-1
Panorama Date model (list price:
£345) gives all the above, plus the
ability to switch to wide-field
panorama mode, even while under-
water. All in all, an intelligent de-
sign in a cool camera,

For boaters, skiers or those who
like walking in the rain and

promise not to drop the camera 2

underwater, there's the Olympus
SuperZoom 2800 (list price: 3420),
with a built-in 28-80mm lens. This

POPULAR MECHANICS = SEFTEMBER | 794

bration Deviee (AVD), which senses
the motion of the camera and induces
a sympathetic counter movement to
compensate for the yaw and pitch of
the motion. Unlike some camecorder
gystems that use an electronic or
shutter-speeding shake-reducer, the
Nikon approach is mechanical, and
it’s built into the camera’s optical
gystem. Nikon was mum about apply-
ing this to SLRs, and right now we
think it's waiting to see if this fasei-
nating feature makes a difference to
the consumer before it tries it out
in other camera models. ™
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COMPUTERS

Finger-Pointing Laptops

BY STEPHEN A. BOOTH, Contributing Editor

® Cutting-edge technology and
thoughtful design have long enabled
Apple Computer to affect all areas of
rsonal computing. The company’s
atest PowerBook portables should
polish that image even further. Innova-
tions that users will appreciate in-
clude a souped-up battery that lets you
monitor its performance, dual-battery
operation and a communications mo-
dem that adapts to phone gystems
worldwide. Also, a pointing device
with no moving parts is something
that any computer user will appreci-
ate, Bevond these and other features,
the mobile machines even look great.

There are two distinet kinds of
PowerBooks. The four models in the
500 Series are virtually desktop com-
puters designed for the road. They
weigh between 6 and 7 pounds and
even have the eontoured styling of
today’s muscle cars. The PowerBook
Duo 200 Series has two subnotebook-
size models tipping the scales be-
tween 4 and 5 pounds. What they all
have in common is 8 Motorola 68LC040
microprocessor for an engine—simi-
lar to the one used in Apple's high-end
Macintosh Quadra desktops and com-
parable to the Intel 486DX2 found in
IBM-compatible PCs,

To run this more powerful chip,
Apple has gone to nickel-metal-
hydride (NiMH) batteries. They'll
fuel the 200s for 2 to 4 hours, and the
more demanding 5008 for %0 minutes
to 3 hours, The

NiMH batteries recharge in just
2 hours.

Other manufacturers of portable
eomputers use NiMH power packs,
but Apple computers are s0 smart
they have an on-board micro-
processor all their own.

This chip allows a PowerBook
to monitor the battery and dis-
play a dashboari-like picture of
the fuel status. The Control Strip
display, part of Apple’s Mobility
Bundle software, shows you
what subsystems are oper-
ating and caleolates re-
maining power accord-
ingly. For example, if
the hard-disk drive
is spinning con-
tinuously and
the liguid-
erystal display
screen is at its
brightest setting,
you'll get one reading on gas
remaining. If you use the Control
Strip to dim the sereen and spin the
disk only when needed, you'll get an
updated power reading that’s revised
accordingly.

What makes this kind of feedback
g0 useful is that you'll develop a feel
for how the computer uses power,
and learn how to conserve juice be-
tween refuelings—when you're flying,
for example. Speaking of flight, you
get two wing-tanks in the 500 Series
portahles, The left-gide expansion hay

A new shell program makes this AST multimedia computer easy to use,

120

can be used
either for accessory deviees or for a
second battery. Both power packs re-
fuel simultaneously in just 2 hours
when you hook up to AC. You can
recharge while you work, too. In this
case, the batteries charge sequential-
ly, in 4 hours. Another aviation-like
feature of PowerBooks is their con-
struction. A polycarbonate-rein-
foreced skin covers a magnesium
frame—which also acts as a heat sink.
Apple claims the casings are four
times stronger than previously.

Perhaps the most innovative touch
in the PowerBook 500 Series is
Apple’s new “trackpad,” a pointing
deviee that controls cursor movement
in place of a more traditional mouse or
trackball.

It's a rectangular panel, located on
the keyboard between where your
thumbs rest. To move the cursor
around the sereen, you simply move
your finger around the trackpad. It's
very precise. The trackpad uses a
technology called capacitance-

o= roupling. It's similar to those eleva-

tor buttons that light up as yvour
finger approaches. Under the abra-
sion- and spillproof polymer panel,
two layers of electrodes in a grid pat-
tern sense the change in capacitance
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created by the presence of your fin-
Fzr As your finger moves, they calen-

ate the direction and speed of the
altered capacitance, and move the
cursor accordingly. The trackpad is
available only in the 500 Series of
PowerBooks. Ditto for Apple's Ex-
press Modem 1, developed to make
telecommunications simple from any-
where in the world.

Compact-disc-quality 16-bit digital
audio is also a feature exclusive to the
500 Series. The assumption is that
you'll use these laptops for multi-
media presentations, and want the
best-quality sound. The sound is ter-
rifie—and the speaker placement is
thoughtful, Built-in stereo speakers
flank either side of the screen, at the
top, and a built-in microphone is dead
center. Eventually, vou'll be able to
play downsized 3.5-in. CD-ROMz= in
the 500s. Apple plans to offer an ac-
cessory drive that will dock into the
expansion bay.

All this high tech stuff doesn't
come cheap. The base PowerBook 520
with monochrome sereen costs $2269,
with AMB (megabytes) of random-
access memory (RAM) and a 160MB
hard-disk drive. The top-of-the-line
PowerBook 540¢ with active-matrix
color LCD sereen, 12MB of RAM,
320MB hard drive and modem costs
$5539. Remember, though, you're get-

ting a Macintosh desktop computer in
a bag—one that will read files from
IBM-compatible computers, too.

The PowerBook Duos range from
22639 to $4299, for the top-shelf Duo
280¢. This color model has a neat
twist—it will do color- and resolution-
gwiteching on the fly. For normal
work, you'd use the setting for 256
eolors. When color accuracy is eritical,
as for images from photos, you'd
gwitch to the second mode for thou-
sands of colors,

More shell games

Although Apple's using the new
PowerPC chip in its Macs and vir-
tually every manufacturer of IBM-
compatible computers builds Intel's
powerful Pentium microprocessors
into their top-shelf PCs, there’s plenty
of life left in the Ereviuus generation
of 68040 Mac and 486 PC computer
engines.

One of the more interesting 486s
we've geen lately comes from AST Re-
search. It's a loaded multimedia tower
in the company's Advantage! Adven-
ture line, aimed for family and home
office use. Besides a 486DX2 power-
plant running at a speedy 66 MHz, it's
got just about every desirable feature
at an asking price of $2399. Perhaga
most impressive is the preloaded soft-
ware called AST Works, an interface

or shell that stands between you and
the computer and makes the latter
easy to use,

AST Works includes programs for
communications, finances and graph-
ics tasks. On the communications side,
it acts as a phone-answering device.
You can create voice mailboxes for
every member of the family or busi-
ness (up to 99), each with its own out-
going message. The program also has
Caller ID capability.

You ean always retrieve your mes-
sages from a remote location, but you
can't fetch a fax when you're out of
town. AST's on the job: Works will
forward incoming faxes to another
number you designate—say, a hotel.
It's like having a 24-hour executive
assistant back at the office.

AST Works performs some useful
drudgery for you—like ealculating
bank loans and interest, creating up-
dated records for home and car main-
tenance, taking household inventory
for insurance records. On the graphies
side, it offers preformatted forms for
greeting cards, name badpges, banners
and other materials. The idea is, peo-
ple don't do these things every day, so
by providing the ready-made forms
AST spares you the hassle of having
to relearn your graphies software.

Ironically, as PCs get more powerful
chips, they become easier to use. PM
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Want your truck to stand out?

Well, if you want to show it off you have to
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cruisin’ machine on the street!

You can start by adding ultra-cool Cruiser
Lites® taillight covers on the back and stylish,
functional SportSteps™ on the sides. For
maximum deflection and hood protection on
the front, we've got you covered with Mirage®

Cut itout, Put it on, Show it off.

or Masmmﬂ air deflectors. And when you want
vour cab to get even cooler, try our attractive
Suncap Visor and Cab Extender. Stylish
Deflecta-Shield Accessories will get you noticed!
Sor say goodbye to the boring truck. Put
Deflecta-Shield Accessories on your machine
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B84 ZIPPO LIGHTER COLLECTORS GUIDE

Zippo windproof Bghters enjoy a widespread and enviable
reputation as valyable collectibles. The Zippo Lighter Gol-
lectors Guide |s a 26-page historical referenca guide to
Zippo collactible lighters since 1932, It containg Mustra-
tions and descriptions of popular ighters and lighter se-
ries and axplaing tha date code found an the bottom of év-
ery Zippo lighter . Fres Booklet

BES KNIFE SHARPEMER

Chef's Choice ® Diamand Hone & Knife Sharpanar Madal
110, Professional multistage electric knile sharpaner uses
100% diamond abrasive sharpening system to create in-
cradibly sharp, long lasting triple-angle edge. Gentle re-
sharpening heips preserve the fine cutlery. Sharpans en-
tire blade edge. U.L. listed. 2 year warranty. Free
Brochure

BB6 CLIB CADET SERIES 2000 TRACTORS

Fuli-color guide to America’s anly complete hing of shaft
drive kawn lraciors. Seven models, 12 510 18 HP available
with gither six speed AutoGear™ or Auto-Hydro ™ frans-
issions. This brochure not enly detalls the unigue Culb
Cadet construction, operations and attachmants, it alsa
provides comphate iechnical specifications. Free Brochure

BAT INSTAMT CONCRETE

Nomix "™ PostSet Instant Post Hole Concrete takes the
time and mess out of working with ali-day setting con-
crete. This quick-5atling concrate nesds nd mixing and na
tools. Brochure explains alt, Free Brochure

888 LITEMATE - THE ORIGIMAL VEHICLE-

TO-TRAILER WIRING 3YSTEM

The Liternate Advartage makes installation of vehicle-to-
traslar wiring weather-tight, plug in simple
and professional with no culting of wires! All connec-
tors are Made-in-the U. 5. A, Free Brochurng

BES AUBBERMAID
Rubbearmaid Cormerical Products offers a 6-page. 4-col-
or, full-line products brochura fealuring complate

information on transport, storage, feeding/watering prod-
ucts for home, business or farm use. Frae Brochure

B90 KEEP YOUR HOME EMERGY EFFICIENT

i you're thinking about remodeling or adding a ro0dm in
your home, a free brochure called “Meed More Space” of-
fers tips on msulating and helping 1o keap your new living
space energy efficient. From Certainteed Corporalion,
Free Brochure

B1NEW! AUTOMATIC BATTERY

MAMAGEMENT SYSTEM

Automatic and '“hands ofi'" operation describas
Wells Marine Technology's line of automatic battery
systems. Thesé units will replaca manual battery se-

lector switches whenever more than one battery is need-
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| Box 1718, Sandusky, Dhio S4B71-1718

I Please see Thal | receive te ilems checked below

ed. Patented sensing system puls battery in par-
alial whenever engina is running and automatically iso-
lates each battery when engine is shut
down, Perfect for boats, RVs, Commerical Vehicles. 40
o 400 plus AMPS. Emergency start featura included.
Fres Brochure

B92 HOME FITNESS EQUIFMENT

HEALTH CLUB QUALITY

TRIMAX Ing. offers the most advanced in-homa fitness
equipment for total becy conditioning available on the
market today. Utilizing bi-directional hydraulic cylinders
which provide isokinetic resistance. TRIMAX delivers an
extragrdinary muscular and cardiovascular workout.
Achieve and maintain your personal fitness goals quickly,
salely and dependably in the comiort of your own homa.
FREE Video and Brochure
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ADVERTISEMENT

Small Company’s New Golf Ball Flies Too
Far; Could Obsolete Many Golf Courses

Pro Hits 400-Yard Tee Shots During Test Round
Want To Sheot An Eagle or Two ?
By Mike Hensen

MERIDEN, CT - A small golf company in
Connecticut has created a powerful, new ball that
flies like a U-2, putts with the steady roll of a cue
ball and bites the green on approach shots like a
dropped cat. But don’t look for it on weekend TV.
Long-hitting pros could make a joke out of some of
olf's finest courses with it. One pro who tested
the ball drove it 400 yards, reaching the green on
all but the longest par-fours. Scientific tests by an
independent lab using a hitting machine prove
the ball out-distances major brands dramatically.

The ball's extraordinary distance comes partly
from a revolutionary new dimple design that
keeps the ball aloft longer. But there's also a
secret change in the core that makes it rise faster
off the clubhead. Another change reduces air
drag. The result is a ball that gains altitude

uickly, then sails like a glider. None of the
changes is noticeable in the ball itself.

Despite this extraordinary performance the
company has a problem. A spokesman put it this
way: “In golf you need endorsements and TV pub-
licity. This is what gets you in the pro shops and
stores where 95% of all golf products are sold.
Unless the pros use your ball on TV, you're virtu-
ally locked out of these outlets. TV advertising is

too expensive to buy on your own, at least for us.

“Now, you've seen how far this ball can fly. Can
you imagine a pro using it on TV and eagle-ing
par-fours? He would turn the course into a par-
three, and real men don't play par-three’s. This
new fly-power forces us to sell it without relying
on pros or pro-shops. One way is to sell it direct
from our plant. That way we can keep the name
printed on the ball a secret that only a buyer
would know. There's more to golf than tourna-
ments, you know.”

The company guarantees a golfer a prompt
refund if the new ball doesn't cut five to ten
strokes off his or her average score. Simply return
the balls—new or used-to the address below. “No
one else would dare do that,” boasted the compa-
ny's director.

If you would like an eagle or two, here's your
best chance yet. Write your name and address
and “Code Name S" (the ball's R&D name) on a
piece of paper and send it along with a check (or
your credit card number and expiration date) to
National Golf Center (Dept. 85-642), 500 S. Broad
St., Meriden, CT 06450. Or phone 800-285-3900
anytime. No P.O. boxes. One dozen “S" balls cost
$24.95, two to five dozen are only $22.00 each, six
dozen are only $109.00. You save $40.70 ordering
six. Shipping and handling is only $3.50 no
matter how large your order. Specify white or

Hi-Vision yellow. © Bost Entarprisss,fnc. 1564




BIZJETS (Continued from poge 58

ft. will be Mach 0.87 (577 mph). With
eight passengers aboard, range will
top out at 6300 nautical miles.

Gulfstream says it's got $1 billion
worth of GVs sold already.

on track

But then Bombardier says the same
thing about the Global Express, which
will first fly in 1996. And while the
Montreal-based company readily ad-
mits that its bird will be second on the
scene, it insists that is the only eate-
gory in which it will be beaten.

The Global Express is an adapta-
tion of the company’'s Regional Jet,
which itself evolved from the
Canadair Challenger business jet.
One characteristic shared by all three
machines is their he-man cabins—at 8
ft. 2 in., the widest of any business jet.
By rerouting wiring and hydraulic
lines, the Global Express is able to
boast a 6-ft. 3-in. cabin height, better-
ing the new Gulfstream by an inch.

Bombardier is making the most of
its airplane's size advantage, arguing
that when you're holed up in a tube
for 14 hours at a stretch, inches of el-
bow room count for a lot.

Other advantages claimed by the
Global Express are a faster cruise of
Mach 0.88 and a range of 6500 nauti-
cal miles at Mach 0.80, which is 200
miles better than the Gulfstream's.
Sinee the Canadian bizjet is 5900
pounds heavier at takeoff and pre-
sents more frontal area, its wing must
fulfill these promises,

Whereas Gulfstream took a conser-
vative approach regarding the GV
wing, Bombardier has chosen a com-
pletely new airfoil. To be built by
Mitsubishi Heavy Industries, the new
wing features a 36" aweep (versus the
GV's 27°) and a double-cranked trail-
ing edge to reduce drag at high speed.
The wing will have a higher aspect
ratio to cut down induced drag as
well. Externally the thick-chord wing
will have a total of 28 control surfaces,
all made from composites.

Despite formidable investment
costs, dogged competition and mar-
ketplace ambiguity, both Gulfstream
and Bombardier seem soaringly confi-
dent, Gulfstream estimates the total
market for the GV and its competition
at 600 to 800 aircraft.

“If the market turns out to be
emaller,” says one Gulfstream execu-
tive, “then I like the idea of being
there first.” Meanwhile, Bombardier
gays it had nonrefundable deposits for
30 Global Expresses when it launched
the program and that it needed to sell
only 70 more to break even.

In the end, the real winner in this
contest will be anyone who gets to fiy
in these globe-trotters. Crossing the
planet just doesn't get any better. PM
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HOW TO BREAK INTO TODAY'S

BOOMING CLEANING MARKET
Von Schrader offers vou four great ways o stan
your own independent business working part-
time cleaning carpets, upholstery, walls and ceil-
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out how you can make BIG MONEY right away
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Editorial Indexes from 1976 to 1993
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Yes! You can own your
own home.

It’s easier than you think!

Just being vour own general contractor
and doing some of the simpler work
vourself may be enough |ﬁ.1r1ii'iF}.il:rru 1
provide the equity (down payment) you
necd for a mortgage on your very own
home! Call today!

No doun payment on Miles materials 1-800-343-2884
or maney lent for subcontracted work e ...v_"'i s
RALES HDOMNES

Now A Better Nights Sleep
Is Under Your Control.

Just push the control burton and,
in seconds, your Select Comfort®

mattress can be any firmness you

want. With all the support you

need for a really good night's sleep.
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Select Comfort’s patented air design
has mo springs or coils that can crease
pressure points and uneven support.

Our exclusive air design conforms to
your body shape to provide the deepest,
soundest sleep you've ever experienced.
Studies prove it supports your spine more evenly
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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
Notes. Our address is: Popular
Mechanics, 224 W. 57th 5t., New
York, NY 10019,

FAX MACHINE

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

ELECTRONIC MAIL

You can call the PM computer any
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

(%. than metal coil mattresses or waterbeds.
g Dual air chambers inside the martress can each
= be adjusted individually—so you both get the exact
level of support you need for a restful night's sleep!
20 Year Warranty
and 90 Night r - o -|
. . For FREE VIDEO
Risk-Free Trial and Brochure, Call
Select Comfort has one of | 1-800-831-1211 |
the longest warranties in the Select Comfort Corporation |
bedding industry —20 years. 6105 Trenton Lane N., M.Irmﬂpulz.l. MN 55442
And with our 90 Night No-Risk I Name J
Trial, you can sleep on it for three | Address !
months before you decide. To learn | <% - |
State Zip
more, call toll-free or return II'h I
one | )

124

allows you to share your thoughts
with other readers who call in.

Mew users get an identification
number and password that allow
them to access the system. Simply
set your communications software
to B bits, no parity and | stop bit
(8-N-1), and set the baud at 300.
1200 or 2400. Piease remember that
we are not a professionally staffed,
fully operational bulletin board.
We're simply tnying to make it easier
for you to communicate with us. So
please bear with us If it takes awhile
o 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] £49-3127, Please
call our Reader Service Bureau,
not our editors, for information on
back issues, reprints of articles,
subscnption inquiries and so on. It
will save all of us tme.

HOTLINE PHONE NUMEBERS

Unfortunately, our Hotline Phane
Service is temporanily discontinued.

POPLILAR MECHANICS = SEFTEMEBER 1994



B UYER" S FOR ADVERTISING RATES PLEASE CALL OR WRITE:
BARBARA JONES, MAIL ORDER MANAGER

G U l D E 224 \W. 57TH STREET, NEW YORK, NY 10019

PHORMNE: 1-800-669-1251 OR 212-649-3136; FAX: 21 2-586-5562

Conereic Dome KT 1(500)605-0001

LARGEST SELECTION

Hnldnsign Arc Welders

* Super-Compact
= Weighs 29 ibs.

* 110 or 230 volis

= 100 amp oulput

* No moving paris

® Madhe in LLEA

KW KA'HT WORLD...

= PHON
N w3077 () TR

G.L e, 1327 Walnutview Dv., Encinilas, CA 52034
Phone: (618)436-5021 Fax: (619)634-0402

Our Ramps Won't Let You Down.
Dol et EOsey o R0 LRI e LI Yo gl o |
SEsing satE haaner ree oy Foetnugus S gepres heai AR
yoursall in B8 admenaan STROME — 12.000 pouna CVW capicty earseds sxengih s M I‘E
h-“.::.-—-um“n:-rw [.::x H salety ratings of al aiher rampy. EErdass of |.-r.’.|q anc mr
IH—#M I VERSATMLE — Severtaen degris noang rieses Sw-prifie f v) A
no lu! irin umnmum—uu | 'LE,"":‘; '15_':5:“’1“ = MHEITY SEVEN MCAEL

CABLE TV Ty
DESCRAMBLERS st won darage

@mlﬂg Sales
Honda Parts by Mail!

Accord = Civic = Prelude » Passport
» Huge Inventory...all models ‘T0-'M __,

hangt on wall, stasts as
L0

FREE CATALOG STABLE— DURAALE—
GUARANTEED BEST PRICES . IMMEDIATE SHIPPING RUSTPROOF
APPLE ELECTRONICS Pateetad polymat sugon

X089 ‘Sheridan S -+ Suile T37 ipilem ofers dntedest

Hobywood, FL 33021 weght distrisution for eairg L] 'mﬂu“ I'h'da Faﬂ!i Gﬂlj‘ {{
margn of setely. Dusran-
fmed Made o U 5 A * Competitive Prices _

Anderion ™ H . :
BEDROOM ORGANIZER M‘E : ' CALL NOW FOR OUR FREE CATALOG:
FITS UNDER Frr——ri UNDERBED ooy 549,95 - mmran 1 BDU 489 9631

AN 1 P i e i
BOX SPRING 'é L | 4 DRESSER il L: :':M. He ¥ |:1'\1 11. =l 1|;r:¢m|'¢ I Call Bam to Spm (E.5.T), Man.-Fri.
=l ensens 1-§00-283-6188 "\ﬁ-:".klm 3 Bourn Cwveree B o Rtk All prders shipped UPs
Mosi orders shipped sama day.

REPLACES FALTORY 1 AOURES 18004350665 e, ML 1HON
e e Salistaction Gearanteed,

BED s c .
oy ey 'ﬁ'[. :p:::;sn Fax Drders:1-203-646-B861

6 FT. LONG o y up to 18
DRAWER ) OHAWERS

W ms lnarstes

PUT A DRESSER UNDER AMY BED - FROM $158

INSTANT WGHIEHGP h 8% 20 ¥
FREE CATALOG 1-B00-782-4B25 =

]
& x ~

", T -4

- 4.0 s

30D
lNSTﬁNT GAHP"GES Money Eé:ck

COVE H m ﬁLL WEPATHEH SHELTERS Guarantee!

ELECTRONICS

CasLe TV
CoNvERTRERS B
PrscRAMBLERS
# Jorrold = Zenith » Pioneer

= Scientific Atlanta = Hemotes

= VIDED STABILIZERS

* AncafBOriea

Liuantity Discounts’
328 For Each Reforal!
Biuy Whoro the Doaalors HLJ'L'

G UARANTELED

Maks & Modal &
usad in your aren

i '|-'-| TR TR
Loyl g

DEALERS AND EXPORTERS WELCOME CALL NOW Toll Froe 1 BDOD 932.9344 1 &«

TUsE & o 1203 781-B000 202
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The amazing walk-behind brush curter!

The DR®
FIELD and
BRUSH
MOWER

CLEARS & MAINTMNS meaduws
pastures, roadsides, fences, wooded
and rough non-lawn areas with ease,
Mows over 1/2 acre per hour! CUTS
tall grass, weeds, brush, brambles,
sumac - even tough saplings up to 1"
thick! Plus CHOPS and MULCHES
most everything it cuts; leaves NO
TANGLE of material to trip over or to
pick up like hand-held brush cutters
and sicklebar mowers.

POWERFUL BHP Briggs & Stratton
engine. BIG 20" SELF-PROPELLED
Wheels roll through ditches, furrows,
over bumps and logs with ease. Perfect

for low-mainlenance /\'
’ |

wildflower meadows. ..
European-style woodlots
free of undergrowth..,
walking paths...
or any area that
you only want
10 MOW Once
a month...
oronce a

PLEASE MAIL COUPON
BELOW TODAY for FREE DETAILS about the
DR*FIELD and BRUSH MOWER!

Build a SHOP OF YOUR OWN
for prices you could only
dream abourt

PACKAGES INCLLUIDE STEEL, FRAMES,
SHEETING AMD HARDWARE

36x48

Value $12,145

NOW $6,220

Value EEE.HS
W$12
Othar Sizes Available
™ W MIRACLE 7SS

1-800-843-8275
FAX 612-544-1835

40x60
Value §17,250

NOW $8,846

Made in America

=15
?
|
L

!.e FREE DETAILS m.
'd-: DR* FIELD and RUSH MOWER mq:had—-:
|mg prices, spwmcalmns and “Off-Season” !
'Saw&p_:. now i effect.
l“-lhd
| Adkierss

||'.'_"n1 Suws

| T COUNTRY HOME HGDLE'I'S' Dept. 37400F
3 Ferry Road, Box 89, Charlote, VT 05445

| S——" T -1

WATER WELL
DRILL KIT

r-“T Thousands of happy
| gardeners and homeowners
. have discovered the Hydra-
Drill secret. They drilled
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
drilling your
own well
with the

Ga-ll Toll Free
1-800-333-7762

for Oparator T518)
.luu.lﬂ'lmmr'rmm.
Ormﬁmndl'llﬂ'ﬂdlr'
- —
7518 Andarson Road
Crpalika, AL 35802

L) YES! Sence FREE INFORMATION PACKAGE. and e
[Bssiratnd guice HOW TO DWILL YOUR OWN WATER WELL

pi

___?____
i

:
/
!
"
|
lﬂ'
s
i
.E

Hemmings

Workls largest collector oar
markeplace

O B0 pages sach manth

Tl wurks phonaasruls of ab

few old rars, g, services,

warpplies, lieraiure & more.
Al Bestaghomes Oiffer
SINE GIANT 155LES

Call [-B00-227-4371, exr. 550.01' I-GUI-HI—JI.UI ext. 550
0 L T PEYEREND f0

Hemmings MutorNews 8

PO, Box 100-S1087TYS, Henmngrnn Vermont 05201

LEA: 1m:¢ws15-2mnzmm
Coroo: | Ve 524 » 1 vecn il Al O | Veor 536+ 2 Yeon bid

P.O. Bax 1748-48 = Union, NJ 07083

THE MARKETPLACE
FOR MILITARY VEHICLES
¥ e e e o e o e o e o e i b

Ves. (T reaily posnini by makag ang
sEling bright coiprel Bacge-A-Wmil
7'’ buiom. Bufions are proven
Mmory-makerd & fam fe3 mir
oS comainng, o anywhEn
peopls cogregate Thay e

Piril and ey 1o ke with
Basge-A-Wng ard EpenEos

Sand ior m FREE full color o L4l
catalog or send tof 3

Starter Kit, only §29.85

plus §4.25 shipping (1L

LS ﬁaé?i?ﬁ
mescenty add §1 87

Badge-A-Misil, Depl. PMS34, Box BOD. LaSslle, IL 61301,
Fhona 1-800-223-4103

[CABLE TV

DESCRAMBLERS

Bes! Prices in the U.S.A.! We Wil Beal Any Price!

Sci hﬂ:lrl!.'l |n:!

p-.ﬁl;-ld
FAST SHIPMENTS FREE CATALOG

JO DAY MONEY BACK GUARANTEE
1-800-772-6244 s o555

U.S. Cable TV, Inc. Dept.:

4100 N. Powseerline R Bidg. F-8 Posmpano Beac n FL 33073
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DIGITAL
YOICE CHIP TECHNOLOGY |

This 20 second digial voios reconder ghwe's you complate

and defined voice reproducion copabilhyl Record messnges,
appoinimants, o impariont numibers! Even necord's voloes up
1o S0 cwoyl Opencie’s on four Lsv bufion colls up 1o six mo.
dapanding on Use. Your Imassnpes reman aven whon cells oe
dead or removed You con even record phone conversalion's!

Smaller than a BRAVO pager |

HWY. #8-311 REDONDO BEACH, CA. 80277
PO DAY WARRANTY faisme 2 w0 2 v

: @&l,
FREE SUNHILL MACHINERY

ALOG 500 Andover Park East
Ca%ra complece Seattle, WA B51EH

cataiog of woooworking  1-800-929-4321
macningery Fao: (208) 5753617

WHY RENT?
SAVE! SAVE!

CABLE TV
DESCRAMBLERS

JEAROLD * DAK = HAMLIN » ZENITH
PIONEER » SCIENTIFIC ATLANTA

READY-TO-SHIP!

1 YEAR WARRANTY!
ABSOLUTELY LOWEST
WHOLESALE /RETAIL PRICES!
MASTER CARD + VISA » AMEX + C.O.D.

FREE COLOR CATALOG!

1(800) 950-9145

1470 OLD COUNTRY ROAD, SUITE 315-PM
FLAINVIEW, NY 11803  NO NY SALES

FOPULAR MECHAMICS ® SEFTEMBER 1994

Look o the FUfUI’_E_

| Cable Converter
& Descrambler!

™

1-800-228-7404

MAJOR
BRANDS

NU-TEK

ELECTRONICS

3250 Hatch Rd. Sulve 1 C
Cadar Park, TX 78413

@
ﬁE C.OD

‘ Northern

Where the Pros and Handymemn Shop

!

Tecums

ASTed

Noriare Cpmien & Complay
Lt FRTECR T ORI

Esgery
el |
} }
Wagner® Airless
Sprayer Model 200
' 80y, o et

desve To

5 Speed, 1/3 HP Benchiop
Drill Press has &
| 127 Chuck Capacit
Tums ot 720 o 3100

| FUITE O
B

.!Ir.-- "

53 Ways to Help You

4 HP Honda-Powered

= 2" Sami-Trash Pum
Qualify for the Job You Want Pumes 1 0 11100 G
Fres Facts about Carsnr 2 :
Diplomas and Dagraes '
Now, at home in your spam lime,
withoul any previous expanance,
YU can tran for @ moniy-mak- v
qmr..;@nrgtl L =
irid Associate Degres, o ; The Original
send for free information on the o Leatherman® Tool
mrﬁﬂﬂummmmmmmmht A compilats 1000 S&1 D
m -“L;l; o POkt -
AL JOYTIBE—74 N i oy, 7 iy e, e
08 MAR v sate *36
T ————————— —
international ondence Schoats 1 | | 2400 Watt |
[ Depl. APESSAS, 325 Dak Scramon, PA 18515 ) e e
Send free facts on how | can =t a1 home for the
™ oesaromy. |

1
1
] = Wecrteal Ergresng
1 Ea.: —firane Opion
1 Azpied Scienca tm
] DHumEme [ indutirai Engimsring
] Hign Seneal g Cooking
| O ommng e Emmmmim-:'
aumluw T P egaii B
I Smm [ Lo m’ ng
I Priae Securty Oficr 7 Fimess & Ntrtion
1= nerlENE .
D £ Gun Pepar 1 isimal Care Specitst
I Em o JoamalenShon ey witng
| Soa “‘,{,?:'," T Foist y
e = oy o
el Lt i
| Hﬁu!-mm | o Estate Azpriser
1o = Perdiessiona| L posymising
| (] Motoreyeie Repsr T hepiance Regair
1 O noesvRestan Management ) Weieal Tranecripoossss
| Hame Age
|lﬂrln Agl. #
Iﬂm Iip
| Lml'.' 1
T —

Shipping not included

Send or call for your FREE Discount Catalog
ORDER TOLL FREE

e 1-800-533-5545
| ﬁ Sala F:;x;;;ﬁ;::::gfﬂﬁsﬂ #53437

State Zip

(] #3437 SEND TO. NORTHERN,
x 1278, Bumswils, MN 53370018
—————— - - J
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LOCKDOWN SECURITIES, INC.

Manufachrrer of Compaoct Matolworking Tools
BO5 South Adams St Depl. PMBS
Laramie, WY 82070 USA

{307) T45-5090 . (30T) T42-5009 FAX

{:“\QI?I_ ]

Compact Bender, #2516-H
(Fncksdes shipping b lower £8 LS sotes)

Bends up to 516" x 2° fiat, 58° salid round or solid
sguare hot roled mild steel, inchudes(7) 1°- 3° heat
treated stesl dies, stand, die ek, right angle bend
stiachmand, heat trested pins, and Instruction Man sl
All itema shown here (exeept tubing and scralls) wers
bent on standard dies that eome with sach machine
Dses far banding fubing and scrolls are sold separately

Ower 10,000 Benders in use.

with Banich Stand and
Includes shipping fo ower 48)
I you purchase the Compact
Bander, you can also buy the Seroll
Bondsr with Banch Stand and Idea
Book with it for $100 axtra,

3
3
:
i
E

$149.
Serull

Don't Lose Your Head
over High Cuable TV Bills!

Owning your cable
equipment saves you
the high cost of monthly
rental charges and gives you
complete control of your TV,

We have the Best in
CONVERTERS

and
DESCRAMBLERS

Everquest * Panasonic * Jerrold * Zenith * Pioneer
Scientific Atlanta * Oak * Eagle * Hamlin * Tocom

1 800 624-115

T Eime TRailer
Teg Rotwd by Shyeiing s Buyers Guide_ 453
» Childran, Tourng o Utillty
= Brakes & Jogging Optians |
FreE BROCHURE B00,/747-2407

517N, Link Lone
Fort Coliins, CO 80624 |

VEBPL B o) p—

Mzt B*i‘:ﬁw(.‘tﬂ lnc
T a Snar, Tarsy Moues o A 8 TROT MG |
207 Eona RIBEN-1 1D

CABLE T.V. EQUIPMENT
10 Years Experience
Zenih, Jerrold, Scientiic Atlanta
Picnssr, Tocom

mm’\ﬂnﬂ G.I'GEE
@ Tons
BFRE RNt Y

World's Largest
Discound Catalog

Jamold® 5 f
Zanith —— % Picnaar
a::llmm 1 Sciantific
i
1.800-826-7623 "=

4584 Kennebec, Eagan, MM 55122
M DAY TRIAL 1 YR. WARRANTY

VISA MC AMEX DISC COD

Hamling

BEST PRICES
S3ADIH4 4538

——————— —— -y
FREE START UP KIT I
Ravasis haw | weni from

praciically Broks (o “800M .

TIMES" grafting simpis clack

ploguas and using iseal

restauranis o sall TORS

af iham, Luarn (ks §ecrsis |

l of m HIGH sisady incamal I
l “Clockmen” F.O. Box T043-8
Halfmam Exretes. Ik G5VES | [T90) T10-0070 I
e o o o o o ———— —— ——
-

WOOD FURMACES
HEAT YOUR ENTIRE HOME

Call 1-218-226-8T0E or Write
230TA HWY

2W.
GRAND RAPIDS, MM 55744

CABLE TV
MULTI-MEDIA
EQUIPMENT

* Descramblers/Converiers

* Bullet Protectors & Immunizers
* Digital On-Hold Announcers

* Laser Pens &V oice-Mail Systems

1-800-833-2915

Buy Where The Dealers Buy - Gusraniced!
4 m Buy 2 Save 10% on a Second Unitt
MD %ﬁ’* e FRIENDLY, COURTEOUS SERVICE
e GENUINE
. SI55 Ted 3t ¢ Dmaha, NE AB114 ﬂ — ELECTRONICS, INC p—
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2SEAT BIKE

Liks & Cart
Mullu 5|:|4-.|:|

ek 1ICABLE TV DESCRAMBLERS

e s
E“'i' 1o PUG ’ : - ‘ JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, PANASONIC

Eai;gla ‘r;?;'f.'e?' *
R e Y ONE YEAR WARRANTY ON ALL PrRoDUCTS IN WRITING !
STR s o Buy 2 save 10% on secono uniT.
7 ed Backgrounds™ Ao * EASY TO INSTALL INSTRUCTIONS WITH EVERY ORDER.
* FRIENDLY, COURTEOUS SERVICE.

_ ! WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A
Lok s 30-Day No-Risk TriaL PERIOD.
"

4

Free Liferaiure

KA
TRONICS

7914 W. Dodge Rd. #334
-——————- l:ll’:i"l’.ﬂf'.l‘.ﬂ1 NEE&I“

Eamn A Degree in
| Electronic Engineering @
Fully acereditad with aver 150,000
| woric-wide graduates. Founded in 1838, e oo™ '
Send for Fres Home-Study Coursa Catalog.
I Cleveland Instifule of Elsctronics, Dept. AZROS, I
1776 East 171h 5t Cleveland, OH 44114-3579

Send For "-:f' -fq, o Bt it

TI::'I'rE:hurr‘ ':\ H B"‘} _l ”'EE E:::Lf;.acrlf'
17 DIGGER
Praans o Duid Bna G P own oot W' HE‘U'GII.I“UI'IHW EASY TO USE!

seesieczerel | TRIMMER/MOWER )
CONVERTERS BRUSHCUTTER -
v Gl | ON WHEELS!
TEST MODULES The DR® TRIMMER/MOWER
RADAR DETECTORS rolls "light as a feather"on
SCQNNERS two BIG WHEELS!

A A TOEY ~T FOA TRIMS far easier, better.
CALL FACTORY DIRECT FOR > ' "
i FREE |";;LT.11L['H'3 more precisely than hand-held

¢
* *Perfect
: for ALL
¥ mowing and
. trimrmin
ad around smnllegr
properties, vaca-
tion homes, efc...
finish-up mowing

trimmers; MOWS everything Sy Ao
1 '300'422'2640 from whole lawns {ew:n n:d.iug muﬁmm:
s wet!) to tough, waist- hlgh larger parcels...
growth with ease! - El:-iﬁ:‘-gaﬁ
CUTS BRUSH and mainfenance
saplings up to 5" thick everywhere.
with optional — — *Easy for anyone 1o use!
| ;
BOWA . £ “ToLL FREE 1(800)722-2000

Please mail coupon below for FREE
DETAILS about the Revolutionary
DR® TRIMMER/MOWER!

N S MLy — el e L

TYES! Please rush comiplete free details of the Revolutbonary

| DR® TRIMMERMOWER including prices and specifica-

I thons of Manusl, Electric-5tarting and Professional Models,

j sl “OfT-Scason™ Savings now in effect. There's no obligation |

"NEW" Cable TV Descrambler

UNIVERSAL Product B, R
Works With All S}"itl.'ﬂ'!h‘ ﬂhﬂwu&ﬂ:ﬁgﬂcmrw& :m‘
Free Catalog 1-800-664-6999 %' me, being in the business, I've lned  _ Ciry St Zip

To:COUNTRY HOME PRODUCTS®, Dept. 37409
Ferry Road, Box 89, Charlotte VT (544

= TP CHP . == =

MWMFMH Saw—Tﬂ:th'r.ﬁl'nH I

No Florida Sales!
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— | U

c ABLE Tv STEEL RUST REPAIR PARTS | | TERSAIES
with TABESE narts. Gver 106,000 domeste and foreign TELEPHONE LISTENING DEVICE

Mastercard » American Express = Visa = C.OUD.
FAVE WRANE AND) MCEDEL NUREIER OF EQURPRIENT LISED N YOUR ARER

1-80 0-234-8432
rhmdumm cusiomer sermce: 305-749-3122 I

2 FOR 11395 Plus ¥3.50 S/H (Buswturrion Dupranieed of

3 FOR v18.95 Pius 4.00 5H

Afow 4 weeis Salvery, CalToms
Fliachied a3 T 25N ddled L

Saver

1 1

I DESC S I pars, available for immediate dalivery ¥
Band 88 for llustrated, 150 wilth irvstruc- Sacors rmprons comeeriabons = you e wr | B §

: HAMBLER : gmunmuﬂkmacg EJJH.%‘?&WWW.L % e estacn warwn e o v v | 5.5

’ hipped 181 Class. Dealer inquiries inviled. Sl g S SRR i P BELY

| WE’LL BEAT | | tagco @9 2 i e |y

| i FAX (218) 248-B979 L e e ] ig_,

| ANY PRICE! || Looosooriounron ourucesus onse $19.95... ... i1

' CAI.L TGLL'FREE ! Supar Powsrful | I

I | e T |22

i A= -284-8432 ! s e 31

 1:800-284-8192 | te i ()

| “JERROLD » TOCOM » ZENITH » | , S A S A 7 e

I = DOAK = PIONEER » HAMLIN = 1| : » Saves Waler Up To 70%

i 24 HOUR SHIPMENTS! | . * Adapts Any Toilet Into |1 SEATER - 2 SEATER - PICKU

i - mw l:lﬂﬂl:llllll'l‘ll - 1| : Ultra-Low Flush Iguclsvﬁﬂ B::.P:Jn“::l;:nna'lh?:n Car

' I ; L] o [1}1 ;

| FREE CATALOG & INFORMATION | | I/ s S Vs AR Tullots iﬁ%a'sd :z‘:;ﬁ F"FBJEEL E-:EE

| [—% RLET] C: | TI'J‘”i“f = Easily Installs In Seconds urc;:ku rdlar.I:.IlEF e 3

I “ -h E : I L. or ar =} ¥

| "—J 'ﬂ | Waler 1 FOR ¥7.85 Plus '3.00 S/H Iwﬁmsﬂ1 904- mm

I 1

] I

I 1

I

I

Send Check or manay order o:
ETHC = P.O. BOX. 124540
NEW! San Diego » CA » 92112-4640

Patented Design M day money BACE guaramse
A Lifetime Warmeh

I The nationwide source
for cable TV squipment.

CABLE WAREHO

10117 WEST DAKLAMND PARK BLVD. . SUITE 315 L 3335
Wi FLIREIE XALES

Steel Framed Homes| | .. SAoki e ns "t EEE IR
'nr Las“ng value | SAVE MONEY! DWN YOUR EQUIPMENT

] You now héve 8 hisCe 10 oan
your cable EQuipment o
| mccess all premium and basic
{ channels. We ofier the lowest
[ prices on &/l major orand
| names including Zemth,
| Jerrold, Scientific Atlants S St St o P A i
T[:O:H" Mp‘nwr m!“ Firea ag. “Buy whare I deslsrs b

| hirnlpr-llihlrmm S0, if you are tired of
the rsing cost of Cable TV

I

o {Eacﬁgdn::]m fnﬁ BtﬁHEnﬁr “Edm?m , CALL Fﬂﬂ:ﬂiﬂ] ::nl'l:fgnlﬂl.ﬂﬂ TODAY. T ———

# nmat ection from Hig , Fire, BO00/59a4- 5475 CAN PLAT 45 B 3 | watemmay e
Termites, Heavy Snows and Enrthquakes Cuesn as Davl =

 Americor-Mods Steel (over 66% Recycled)
# 100 Stondord Models or Custom Designs

UNJAM NOW WITH
INTELESTAR

ITAR RUECTROMICH ;P s

# Stroight Walls, Froming that won't Warp, Rot 1 iren 2
o Creep, Floors that won't Creak or Groan ALL YOU NEED TO KNOW e

DISTRIBUTORS WANTED ABOUT KNIFE SHARPENING T ——
all . | s I. 7 Crui : ily!
# Bolt-Together Construction NIRRT GM Crock m | o e s Lo e

E ‘1_ ‘x"-l'ﬂ ot |
 Refundoble Investment offering the world's largest selection of

10 ick Diagnosis Mathod '..'r

* H”m .Tmiﬂl'“ﬂ sharpeners for hunting, home or shop. e |

& Best Distributor Suppord £ = a5 39 m“- $4

# No Experience Necessary _ ,‘ *_‘3““ 5“’“‘ 2-0907, =

& No Fronchise Fees ! 1 =
(Coll Today fo Order o FREE 1 | [Pont-mvmmpriiented

Info Fu-:l:at or o $9.95 VIDEO: 1

b= “.... | @ DIVORCE!

1-800-TRI-STEEL| COLOR CATALOG b oot s, Sew 22
anisaena o | FSeel Lansky Sharpeners, Dept. PM, P.0. Box 800 | N i S
400 5. Seemmon Inwey, Destan, 11 16105 Butfalo, New York 14231-0800 US.A [ ms::.p;mhj-;bmmL:;umj:ﬂﬂ
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CABLE TV
DESCRAMBLERS
CONVERTERS
ACCESSORIES

[ |
® SAVE $$$ DON'T RENT ,

30 DAY MONEY BACK GUARANTEE
PANASONIC, OAK, JE.R.I:'!JKJI..lll,l!!ii

ZENITH, SCIENTIFIC ATLANT.
PLUS ﬂdﬂ‘!ﬂﬂ LOWEST PRICESIN
AA Electronics

CALL 1-(800) 258-9512

= Fowrtred By G- Ko aogiram « Uomee e

PO Bax 511 « Follsfon, MDI"INF I

Humzuun.'l' HELICOPTER

Swper-pary. lw-coil comibrucEiond

-

& Comies one DE0N « Lo i onywhies

P
Compisin G-1 Construction Plans: i\'?' ,-)'
Only 524,78 =
(ol 13 puat. Fownign ocid 18)
o Sl sC2US 4 ARCTETTE TR TR
oo i 4 sAMRTAT ATLCDRTE ClmEO
Catatag only 110

VORTEEH, ) .
.‘ M"J'l ‘|. m

FLUSH UP TOIL

To Above Floor Drain -au
Install it Yourssll - Anywhers ‘;

No Digging Up Floors 1-800-343-5775 A SOCU
Write McPherson, inc,, Dept. 16 DEMAND THE BEST
Box 15133, Tampa, Fummam BHOFTABKF 0. mﬂémw WA B8563

SHOP - TASK

The Original Home Machine Shop
De - in USA by S sk
» l 1 rers0ng I CRooss

CABLE DIRE
100%; MONEY BACK GUARANTEE! « 30 DAY FREET

Now you can tuna-in to your
favorite cable TV programming
and SAVE 100°s—EVEN $1000's
on pramium

BAIII.E T‘H‘ EQUIPMENT

Descramblars = Filters

85

MODERN ELECTRONICS

1-800-906-6664

2125 5. 156th CIRCLE » OMAHA, NE 68130

.'h'a Hﬂnw Down. As low as 5115 mo.
Call Toll-Free 1-800-255-2511

{From anywhere In the LLS. or Canada)
Recreatives Industries, Inc.
60 Depot Street, Buffalo, NY 14206

590;" HOUR
m---‘-} $AVE BROKEN,

“ SCRATUHED OR CRAUKED
2 - WINDSHIFLDS & FLATE GLASS
‘ Ghur Hi-Tech Giplikless system
FEpAiYE MOE1 JIAEE BAGENE A
sscands withoul remaval at
1500% profil. Easy to lsarn
Lo Il bmani

§ caLLwow-Tou rree B00-695-6224

JOPTIKLEER DEFT. PM
P.0., BN BO9S, LYNN, Mk 51854-3835 {7 R g

CABLE T.V. EQUIPMENT

Why F.Jj High Hental Fees?

n oo all data. B0 diy uncon-
@ional rm:.nr.. back guarantes. Low Prices.
Ship within 24 hours. SSAE lor free calalog
Wisk, MC, COO. Let our sxparience work for

" 1.800-243-3967
I SKYLINE SYSTEMSE INC.

114 §. Euclid Ave.
Park Ridge, IL 80088

'|4|

i A
Buy Faclory Direct. 2« 32 « 25« 48
Build it yourselt! 35 x 56 » 50 x124

800-888-4606

What Is He Doing?

He's making a
concrete flower pot...
and so can YOU!

Maka and sell your own
ornameantal concrala iTams.
Ordar your bock about 425
aluminum molda, prices. and
production trade secres from the  BOOK 1
world's largest mold manulaciures ﬂnl]r $ 'n

CONCRETE MACHINERY CO., INC.
P.O. Box AS8, Hickory, NC 28603

Earn $4,000 Per Month
From Your Home

With A Computer!

Begin pari-time and still retain the security of your
present position. We offer 20 services you can
perfarm for your community from your home. No
experience necessary—easy to learn. We provide
rraining and computer. For FREE explanarion
casserte and literarure call:

1-800-343-8014, ext. 532

Computer Business Services, Ine.

rachining and shop s with a
3-m-1 Lathe =

OWN A MACHINE SHOP

T L|I||

FIX IT YOURSELF!
. Easy to use!
Save Money!

Save Time!
< As low as $1085

" —
) 2
@ Smithy

For FREE Fact Kit

o wrile
e o o
i = Mill =
1-800-345-6342 ey sk
(Ask for operator PM) The Dalles, OR 57058

BE A HOME INSPECTOR! |

[ Train at home Start a profaie busr i
ness. Free literatu 2134542
o -— 21
o Bww__ Tp____ I
Bohool ol Homa inspaction, Dept. PPK120
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10-lot price for
dealers only!

800-644-6682 $®x=

MMILLENTUTT]T Mo ibpinnciive

* yolume control

= restores PIP

« parental lockout

e on-screen display

e remote A/B switch

* favorite channel memory
» simulatneous watch/record

SANOVAPLEX

8818 Bradley Ave., Sun Valley, CA, 91352
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REMOVE RUST FAST
4 Lieading manu-
1 .-_k facturer 23 yra
ﬁ Pregsure Dlast-
Brs ans aasy 1o
pparale & super (S8
fast, 5289 up
Encicaed cabi-
nals recycls abrasive contin-
ually, §248up. Up 1o B wides aval
albie. Mo laster way 10 clean pans
FREE TiP Catalog. Call today,
1-800-321-9260. Fax 216-533-2876
T|I7l Sandblast Equipmeant, Dapt PM
TOTS Ry 444, PO Box 44879, Canfiald, OH 44404

‘ SANDBLASTERS

CABLE TV.
CONVERTERS

WHY PAY A HIGH

All Jerrold, Oak, Hamlin, Zenith,
Scientific Atlanta, Pioneer and all

ACCREDITED DEGREES
MINISTERIAL LICENSE
PROFESSIONAL DIPLOMAS
Psychic * Hypnosis * Counseling = & More!
Rush Name & Address To:

PULE. = BOX Z76265-PM = SACRAMENTO, CA 95827

specialized cable equipment avail-
able for shipment within 24 hours.

For fast service MC/VISA or C.0.D, 115%= Drill Set

telephone orders accepted. 30 Day High Speed Steal

Guarantee (Quantity Discounts! B L

AM. 1o 5 PM. C.5.T. Monday |i 6" Dial Caliper
» Caremnd R

Send self-addressed stamped en- it

velope (60¢ poslage) for FREE Hosrd

CATALOG

EST
deTRoNIs INC.

$39 L
T eE V- _. II I
Brzmarm = pelfy P3N

- Frna Fubtrm Bosgiery sand Checks and Jnoers 10

‘HrE“ ot Phase 1T+
1 = Whil -r‘r - i ““.[ i I4 Cacsar Place
INFORMATION/ORDERS (800} 472-1110 o e Moonachie, M1 07074

T el LoD, ©  oCak (BDO) 526 - S0K7

:
:
;
E
| MONTHLY RENTAL FEE?
:' BUY DIRECT and S+

)
|
I
1
I
|
1
1
|
i
I
|
)
i
)
i
i
i
i
through Friday. H
i
i
i
i
i
4
i
1
I
)
1
|
|
I
1

PLAZAC SALES INC,
Cable TV Converiers Flus Panasonic, Scientific
Atdanm, Jerold, Fioneer and more. Professional
Service, Pnrrl. ﬂm Year 'o\':.l‘rﬁl‘nl.‘r - Sh'lp
COD. A url: imppl dt:[l. al service will be
declined s ij:rhq mles Dealers

Wanted. mc SALES INC.
1-800-A-WIRE-4-U (1-800-294-7348)

Bargain Books
8ave up to B0% on publishers’ overstocks,
rr_m.undtru Thousands of books, from
,Beattrda].ru best sellers to rarely seen titles,

It-Yourself, Arts & Crafls, Sclence,
| History, B!n‘.%raphF. Nature—over 40 u'ub-l
ject areas. Write jor FREE CATALOG.

L Hamilion Bex isame, Fung Vitage, CT osoat |

At Last & Now Amaringly Simpla
GAS TURBINE

JET ENGINE

-un. ln: -; 1 lldlrw “If'l.'lh.

r'ln- lhr

SAVODY IBIIH'IFFIE BANTA MOMICA, CALIF. SO408

FREE

Satellite-TV

56 Pagae
100% Satlsfaction
Guarantas

Let Us Help You Select
Your New Saftelllie TV
Entertelnmeant Syslem

-BﬂD 334 5455

T

3“ WISIOH "":“
1020 FRONTIER DRIVE
FERGLUA FALLS MN 54537

Catalog Buyer's Guide

" COMPUTER ERASE |

COMPUTER ERASE
l BAD CREDIT FREE

Il N 8 T A NTLVY !
| Add tana of yaars of AAA craditin
“OVERNIGHT". 100% Laga

| FBI, DMV (DUT)
Files tea..

L----

TV BLOWOUT

NovavisioN $195.00

Revolutionary new universal one-plece con-
verter and descrambler. Fully activates all
Jerrold, Scientific Atlanta, and Pioneer

“The Originals”
JermoLp® TvT £29.95
$50.00

ScENTIFIC ATLANTA® MBO  $50,00
NEW IMPROVEDII
$50.00

JerroLn® TNT

systems except baseband.

» Pietare in Picture
« Comparter interface
« Dual tuners

s (hn-screen dllpl:j
Steren

* Last channel recall
* Volume'Mute * Favorite channel memary
« Parental control » Ch A4 switch
Guaniity Grders Onby - dil Other Modeis Availabie
« Call for Pricing of Smaller Quanifies
LR SO AIEALE Promen an egalics? Ladesaikn
ang gl retmrencey ane i idenitficaton purposss ooy

Pioneex® P10-3®

MicroCom Inc.
800-665-2002

132

SURVEILLANCE
& COUNTERSURVEILLAMCE Electionic Devices

& - Raur Telepbone Kecordi
Fapes Phaae Calls Ao fam

m FOR CATALDG SEMD §5.00 T0.,.

P.0. Bax 337, Buftala, NY 16228 [T1) B850-2478
WATER BALLOON LAUNCHER
& [OME of THREE FERSON
Trres Sioes:
0 yurd - 10,00
180 yard - $12.00
150 yard - §14.00
ihimprnrCarn-C e kionwy Chuni - he COD ]
R ETE S vy
E el B B T By orery B0 (N
C. X. BASTER CO., INC

13218 Jsmaica Ov.. pring i, Fu aence 1-B00-441-1047
SATELLITE TV

AT WHOLESALE PRICES
s0VER 200 CHAIIN[E-LH

Ir 02 6"

AVE. LM MOKLYN,

h!I H..’.."i'.
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FASTEN YOour
SEAT BELTS!

Four Action Packed Videos From
Popular Mechanics

America’s New War Machines ;225

An inside look at today's smart weapons systems

America’s Fighter Planes (s

See top fighter jets in action. Plus...
Top aces relive their most dangerous moments,

All-Time Greatest Stock-Car Finishes
(#8144)
Featuring Richard Petty, David Pearson,
Darrel Waltrip, Ron Bouchard, and Many More!

Great Hollywood Chase Scenes 13

Heart-stopping scenes from Die Hard, Robocop I1,
The French Connection, and Many More!

Call Now! 800-241-9111 ext.250

To order by credit card

Oﬂ y - *Plus 53 each lor shipping and handling
095 Or send check or money order (no cash) to:
H.M. Specialties;
each Dept. PMAV 084: P.O. Box 1764;

Sandusky, OH 44871-1764

Thie Hearis Cirgueration 250 W 555, New Yook, MY 104014



CLASSIFIED

ERTIS

ENTS

Dorothy Molan, Classifisd Manager

Rates: $11.65 per word. 10 word minimum.

Bold Face Type—35$1.00 extra per word, (First word automatically set in Bold Face Type), Gray Background—Additional $54.00 per
advertisernent. Centered Headlines (5 words or less}—$80.00 per line, Our NOVEMBER issue closes on SEPTEMBER 5TH. (On sale date
is OCTOBER 15TH). All advertising is payable in advance by check, money order or credit card. Advertisers wishing to charge their
MasterCard, American Express or Visa accounts, please be sure to include number and expiration date. Send order and remittance
payable to: Popular Mechanics, Classified Advertising, 224 West 57th Street, New York, NY 10018, Be sure to indicate classification under
which advertisement is to appaar. For additional advertising information call 1-212-649-3167 or FAX: 1-212-877-5415/1-212-586-5562.

Advertisers using a P.O. Box number must furnish complete name and street address for our records. To avoid delay in the publication
of your advertisement, please send samples and descriptive matarials with your request if your advertisernent does not state clearly what

is being offared.

I We can take your order over the phone. For speedy placement of your advertisement
YES! ! = contact Dorothy at 1-212-649-3167. Please have credit card information handy. Thank you.

PUBLISHER'S MART
BOONKS & PUBLICATIONS

GAMBLIMNG'S groatest moneymaking secret! Scientifically
proved. Write Trallniazer, Box 7521, Dallas, TX 75208

HOME SECURITY Tha homaownar's securly book! Com-
prehenaive, how-to lomat. Leamn jo protect yoursel!, Only
§1987. Write: Dunn Loring Publishars, Box 143, Dunn
Loring, VA Z202T

DUTLAWS Sourcebook of hwvibidden deviceaknowladge.
Write: #365-X3, Panfeeid, NY 14526-0065

“AMARCHIST COONBOOK™ Available | 525, dediv-
sred. Barricade Books, Box 1400-X, Secaucus, NJ 07086

“SHARPEMERS REPORT™ Monthty Newsletter. Valuable
Tips—Sources—BuySell Used Equipment. Free Brochure
Skog Company, Dept. PMS, P.O. Box 22187, Minneapalis,
MN 55427

FREE BOOKLETS: Lite, Death, Soul, Resurraction, Poliu-
tian Crisia, Hall, Judgment Day, Restilution. Bibla
Standardi{PM), P.O. Box 67, Chester Springs, PA 18425

MAKE Miore Money. Start Your Own Business Achisve

Swccess. Smartcon, 5036 West Lawrence, Chicago, lllinaks
E0630

MPROVE Your Writing Skills! Frese Information: J. Biair,
148 Fanalon Ditva, Dod MElls, Onafs MIA 360 Canada

FRANCHISES

DL BUTLER INTERMATIOMAL - Motdle on-site oll changs
franchisa, tolal package under $6500.00, repeat customen,
operats from home. 1599 Rowts 22W, Union, NJ 07083, (908)
6A7-3283,

ALTERNATOR Generalor Rabuliding Book. Detalls: HV
Technologies, 7608 Barkenting, Las Visgas, NV 85128

MAKE Super Tire Cleaner For Pannies - §2.00. Recipa,
Baox 581, Social Circle, GA 30278

“SMALL EMGINE PARTS" calslog $1. Smith's, 513w
Spring. Weatherdord, TX TEDBS

73,560 Cafalogs Listed, Described. Unlimited Sources!
§7.95. Catalogs. Box 82452 N Atlanta. Georgia 30314

“E"-WESTERMNS & Sasials On VHE! Rarel Not Adailabls in
Stores. Send S AB.E. For Lisi. Tha Serial Fanatic, P.O. Box
173-PM, Boyertown, PA 18512

TRUCKS, PARTS & SUPPLEES

DUMP KITS AND COMPOMENTS. Comwert Your Pick-up/
Flatbed into A Dump Truck. Mo Welding Raquired. Reds
Equigmant, P.0. Box 555, Henrietta, Taxas TE385, (B17) 538-
BB

GO-MARTS, MOTORCYCLES, &
MOTORSCOOTERS

GO KARTS, Minibikes & ATV'e. Assembled, Kits, Paris,
Enginas. Discount Prices. Large Salection. B8 Page Catalog
$3.00. 216-357-5569. Kart World, Dapl. C., 1488 Marbor Ave.,
Painesville, Ohio 44077

GO-MARTS All you'll need 10 know. 200 pages. $10. KML
Baox 101, Whaaton, IL G0185

KARATS, Minitska Plans $5.00 Each. Karts. 1020 Delprado
Bivd., Suile 33, Cape Coral, Florida 33880

CONVERTING BUSES TO
MOTOR HOMES

DISCOVER THE INTERMET! Make inernational Cortacts.
Cammunicale By E-Mail, Downioad Public Softwara, Leam
Popular Commands, Lots More, Send $695 For Guide
Roimar Enterprises, Box 3548, Everatt, WA 28200

“HOW TO PURCHASE YOUR FIRST PC" Informative
Report. 8595 Compu-Learn, Dept 168, 7385 Main Streat,
Stratford, CT 08457

YOU CAN FIX Your MICROWAVE OVEMI Pius, VCR Kinow-
Hew. Instructional Videotapes. FREE Brochure. CaillFAX 1-
BO0-TOO-LIFIX

TAKE THE PAIN OUT OF MATH. Best Seil-Taught Math
Text On The Market $25.00 Includes P & H Wyn-lac
Enterprises, 60 Canadice 51., Shorisdlle, MY 14548

INFORMATION Latier - A guldaling for those hard to find
answars. $10.00. Dew Entarprizes, P.O. Bax 4088, Fort Pollk
LA T1450-1084

HOW-TO, Craft, Money Making Books List §2.00
Publishing, T17T4 Hoftman Ad.. San Angelo, Texss TES0S5

PREVENT - Cure Colds Naturally $10. "E.Z." Publishing.
Box 2132, Imparial Basch, CA 81832

PLANTS Poisonous To Pats Listing. Authoritative, Uipdat-
ed. $4.00 To: PETS, Rollins Publications, 2615 Waugh, Suite
244, Houston, TX T7006

'CELLULAR: DOS disk full of sizzling into on reprogram-
ming ESNMAM. on popular

PROTECT YOUR FAMILY with Living Will and Wil Plan-
ning Kits. §12.50 sach/both $20.00. Gateway Marketing. P.O.
Box 824, Travelers Aest, 5C 29850
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$3I5 DALY “CHROME PLATING™ Aubo Parts, Molorcy-
cles, Inexpensive, aasy. (Frea) information. Chiome Finish,
Box 2285, Waldor!, Maryland 20604

GOVERNMENT SELFED Vehicles from 3100 Fords. Mar-
cades. Corvettes. Chevys Surplus. Buyers Guida. (1) BOS-
S62-8000 Exi. 5-20024.

VAPOR CARBURETOR TRIPLES MPG., Frea information
H&A. RZEISP Bowling Green, MO G3334-3350

DAUG AAID SEITURES: Buy Dirt Cheap! Cars, Truchks,
Boats, Computars. Seirures, Box 51488-AT, Ontano, CA
aTEl

FREE INFORMATION - Bill Lowman, 306M Riverbay,
Tampa, FL 33819 B13-621-52048,

AVIATION, HANG GLIDING

BUILDVFLY Your own BACKPACK POWERED PARA-
CHUTE for funiprofit. Takes off from level ground unasskss-
ed. Safe, Simple, Inexpensive book with Bources
Mow only §19.95. EASYUP, 617-M Anderson, Talent, OR
a7540

HOMEBULT AIRCRAFT - ILLUSTRATED SOURCEBOOK:
Waw Second Editian. 300+ pages. Photos. Drawings, Specs
lor Every type mircrafl plus hardware, accessories, eic
£2000 plus $4.50 SH (ULS) 1o Asrocrafier, 840 Adams
#Gi{§) Banicia. CA 84510

VEHICLES Uindes 52004 Cars Auctioned By IRS, DEA, FBu
Natiomwide, Trucks, Boats, Molorhomes, Compulers, Ang
Morel Call Toll Freal 1 |BO0) 436-8B67 Exl. A-1322

AIRBOATS, Howvercraft, Alrdrives, Propeliara, Hulla, En-
gsnes, Plans, Accessories. Catalog $5.00 Areowprop, Box
B10M, Mosker, DK 74858

TIRED of peaiing bumper stickers? Express yourssl!
withoul diminishing your cars’ appearance. STICKER
STRUTTERS BUMPER STICKER HOLDER. Durable, trans-
parant, 127 long, clips 10 siraight sdge up o 387 thick. Can
b masily moved of sticker changed. 50,95 CoonVantions,
P.0. Box 2126, Alachua, Florida 326152126

“HOW TO BUY YOUR NEXT CAR™ - Learn what the Pro's
Know - Frae information, 12700 Hillerest LB43, Dallas, Texss
TEEH, (n4) 480-3356

ULTRA-SHIELD CAR POLISH with Teflon and Siiscons
Polymers, Free information; Fichter Enterprise, 310 Brice,
Hudson, 1A S06L-2020

SECRETS TO AN IMMACULATE CARN Professional De-
tailer Tells AN Loarn How To Gat That Liltimate Stop And
Stare Shinell Just Send $8.00 To: Dary Kreudar, B97 Kreps
Road, Lancaster, PA 17603

BOOMERANGS... HIGH-TECH DESIGNSI Incredible Re-
turng. Amazing Fun. FREE CATALOG. Boomeranghdan,
16061 N 3rd, Monroe, LA T1201-4302

HOVERCRAAFT Frve New Designa, @ to 120 Hp. Planssts,
Hits, Videos. Informaticn, $8 (Refundable). SEVTEC, P.O.
Box 846, Monroe, WA 88272

FASTEST, CHEAPEST, GUIET HOVERCRAFTS Catalog
£200. Box 281M, Condova, IL 81242

CBY, RADIO & HAM EQUIPMENT

SECRET SCANNER AGEN-

FREGUENCIES! FEDERAL
CIES, SURVEILLANCE, POLICE, MORE! FREE CATALOQ!
CRB, BOX 58, COMMACK, NY 11725

iContinued on next paga)




RS, RADIO & HAM EQLEIPMENT
m
POLICE-FIRE SCANNERS. CB's. MARINE ZWAY. AN-

TENNAS. HPR, BOX 19224PM, DENVER, CO 80219

CB MODIFICATIONS! Freguencies, sliders, FM, amplifi-
&rs, books, kits, repairs, high-performance accessories.
Catalog $3. CBCI, Box 31500M, Phoanix, AZ B5046

SURVEILLANCE/'COUNTERSPY, PROTECTION! Guar-
aniead Lowesi Prices! Calalog's $5.00. Protecior, Box
S20204-M, Salt Lake City, UT B4152 (B01) 487-3823.

BUGGED? PHOMETAPPEDT Free Catalog Counter-Sur-
weillance Equipment fells you Fasi! 1-800-TA2-5000

FREE CATALOG-ON-DISK. |BM Compatibke ShansiWare.
ASP Approved Vendor. Buster Software 1-800-588-7238

DHA/PACE Can Edit Huge Text Documaenis With Thau-
sands Of Lines. ideal For Down Loaded Mainframe Reports
Frea Information. Deweese House, Bunker Hill Drrw.
Arrington, Tenn 3T0N4-6743

CABLE TV DESCRAMELERS, COMVERTERS, COM-
BO'S, DEALERS DISCOUNT CALL NOW WE'LL BEAT THE
COMPETITION - UNIVERSAL SALES - B0O-847-23T1

MAD MIKES Cataiogs Fasteners - Metric - All Sizes Drill
Bits - Machinest Tools - Starett Tools, $300 each
Refundable. 348 Bay 5t., Taunton, MA 02780

CABLE DESCRAMBLERS! Buikd o Descramblar
for LESS than $12.00 in SEVEN
SHACK Parts List and FREE Descrambiing Methods: that

TT588. For CLO.Ds 1-T13-822-3512 Any Timel

DESCRAMBLE Cabla With Simple Circult Added To
Radio Shack AF Modulator And Using VCR As Tuner
Instructions §8.00. Telecom, Box B32M3, Brusly, LA TOT19

CABLE TV CONVERTERS, DESCRAMBLERS. Scintific
Atlanta, Tenith, Jerrold, Fioneer, Oak, Replacement For
Moat Modals. Quality, Price & Service VisaMC - dealer
Inquiries invited. EAMGLE Electronics, ing. 1-800-258-1187,
1307 Ralihead Bivd., Naples, FL 33963

CAMPERS & TRALERS—NITS, PLANS

172 TRAILER PLANS Motorcycla, Uillity Car, Construc-
tign—Strong, Streamlined, Easily Buill. Catalog $4.00. (Re-
fundable). Tag-Along, Box 15107, Sakern, OR §73049

BUILD YOUR OWMN CAMPER - Travel Trailer - Fifth
‘Whaeelar - Motorhome - Pickup Cover. Plans - Patiems - Kits -
Catalog §1. GlenL. 152 Rosacrans, Box 1804RV4,
Balifiowar, CA B0T06.

N¥-Electronkc InVentorY and Cataloging Softewara for
Replacernant Parts. 503-805-2157.

BOATS, OUTBOARDS, TRALERS, &
KITS

FREE CATALOG-OM-DISK! [BM-compatible shargware.
FuUM Technologies 1-800-T56-8810.

BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG-
EST SELECTION - &'/70° - Powartoats - Sailboats - Trima-

SATELLITE - TV

FREE Catalog - Lowest prices world wide. SKYVISION
1022 Frontler, Fergus Falls, MN 58537, 1-600-334-8455.

SUPER LOW PRICES. FREE UL.S.-INTERMATIOMAL
CATALOG. SATMAN B00-472-8626.

FREE DETAILS! Satellils systems, upgrades. program-
ming. ORBITEK, Box 264-M5, Bohemia, New York 11716
(264, 1-800-B68-4720. 1-576-565- 1262,

TROUBLESHOOTING - Simplified Manual $14.85 to; T.
Dee, POB B5B, Flalschmanns, NY 12430

LOWEST PRICES! FREE CATALOG BUYER'S GUIDE!
MAJDR BRANDS - HUGE SAVINGS. 1-800-885-8485.

TV, VIDEQS & VIDEOQ EQLEPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES ETATION
AUTHORIZATION.

HOW-TO-VIDEDS. Many subjects, over two thousand
VIDEOS. Send £2.00 for catalog, refundable with order,
Disaounts an two or mars VIDECS. A.D. VIDEOS, Bax 158,
Lisbenthal, KS 57553

rippears -
no dryrot epaxy boatbudlding - HUGE ILLUSTRATED CATA-
LOG 53,00 {Airmail 55.00). Book ~Amateur Boatbuilding”™,
£8.00. Free Epoxy/Fiberglass/'Supplies Catalog -
CLARKCRAFT, 168 Aqualane, Tanawanda, NY 14150

MERCURY - FORCE - EVINRUDE — NEW 1883 Bargaing
.. All Sires . . . $2.00 handiing . . . Scott MeCulloch pants . . .
Ebecira Marine, 6§10 Merrick Foad, Lynbrook, Mew York
11581 INFLATABLES.

BOAT PLANS - PATTERMS - KITS - Direct from designess.
Assistance Avadabla. 7'/55°. Ower 240 Cances - Kayaks -
Hydroplanes - FUNBDoats - Powerboats - Sailboats. Quick!
simple  Stitchengles.  Savel  168-page  DESKGN
BOOK - 34.00 (Sent Abrmadl). Includes Frea “Boatbuilding
Supplies” catalog “Epexy Manual” $2. GLENAL, 0152
Rosecrans, Box 1804/PM4, Beliflower, CA 907TD6. 310/630
6258,

HALF- Modal Plans of SCHOONER YACHT “AMERICA™
$10.00 1o: Garth Graves, 6630 Decaniure St, San Diesgo, CA
82120

GLOBE Forelgn Auto Parts Save 355, Dealer Cost. Call
1-800-843-4369. Michigan 1-800-822-6187. Open Easterm
Time. B:O0AM-5: 0P,

CABLE TV EQLAPMENT

KMIVES, CUTLERY, ETC.

“BULLET" BUSTER. Elecironically shiald your cable box
$18.85 + 53 S&H. Elactroman, (504) 4823017,

CABLE Test Chipa. Puts cable box o full sarvice modal
$20.95 10 $50.95. 1-B0O0-452-T080, (310) HBO2-0841.

“CABLE T.V. CONVERTERS" Jerrokd®, Zenith, Ploneer,
Oak, Scientific Atlanta, And Many More. 12 Years Experi-
ence ghes Us The ADVANTAGE. VISAMC, AMEX, COOD.
Advantage Electronics, Inc.  1-B00-952.3918, 1125
Riverwood Dr., Burngville, MM B5337

CARBIDE KNWFE SHARPENER positions blada to ideal
angle. Sharpens bo razor edge, instantly. $8.95 Mardon
Mfg., Box 152763, San Disgo, CA 921952263

FISHING, TACKLE, LURES

MULTICOLORED NYLOM CABLE TIE ASSORTMENT, 4°
and 7.57 length, five colors, 400 pieces, satisfacton guaran-
tead, §12.85. ECASCO, 612 Dewsbury, Balair, MD 21014,

THES IS & SCREENED AD1
LET Your Advertisamant Achieve The Same Eftect! For An
Additional §54.00 Per Adwartisement You Can Order Our
Screening Process. Same Price Applies To ANl Advertias-
ments Mo Matter What Size, Small Or Large. For Mong
information Call POPULAR MECHAMICS CLASSIFIED—
1-M2-649-36T. FAX: (212) 977-5415(212) 586-5562.

MACHINERY. TOOLS & SUPPLEES

DISCOUNT Shop Tools. Catalog $1.00. (Refundable)
Murrian, Box 11045, Knoxville, TH 37035-1045

FOUNDRY SETS Supplies, Brochure 51.00. Pyramid
Products, B5357 American Camal Rd., Niland, CA 922357,
(B18) 354-4265,

LATHES - INDUSTRIALHOBEY FROM $380.00, MET-
ALS, SUPPLIES. CATALOG $2.00. CAMPBELL TOOLS
CO., 2100-D SELMA RD. SPRINGFIELD, OHIO 45505.
1-513-222-8562,

4" METAL Cutting Lathe §129.15. Talg, 12419 Nightingale,
Chandbar, AZ B5249

LUMBERJACK chain saw sawmills - power-feed. Bro-
chura §2.00. Brown Enginesaring. Box 40, West Point, CA
GaAE

EMCO Maior, Manual & CNC Lathes. Free Catalog. Blue
Ridge, Bon BI&-V, Hurricane, WV 25526-0536. (304) 552-
A538.

WELDING, SOLDERING. PLATING

WELDING TRAINING Looking for & career that's interest-
ing, challenging and high paying? Considar welding! HIWT
ofters welding skill training in all major arg walding process-
as. Courses for all levels of experiance, from beginner io
those who need 0 brush up thair manipulative skills.
Financial aid available o those qualified. HOBART
INSTITUTE OF WELDING TECHNOLOGY, PHONE 800 X32-
S48

ENERGY SAVING

“HOW TO LOWER YOUR COOLING BILLS" By 15 yr. AIC
Technician $695 Pus $1.00 S84 MIS, P.O. Box 1845,
Round Rock, TX 78680

HEW! BUILD AMATZING LIQUID PISTON ENGINE from
pipe fittings. Easy plans. Fres information. ABCO, Box 306-
M3, Seminary, MS 35479

FREE EMERGY! Fusl-less mators and generatons. HEA,
ZREPM, Bowling Green, MO B3334-3350

SOLAR COLLECTORS YOU CONSTRUCT. Send Samp.
10908-FPM Hayvenhurst, Granada Hills, CA §1344

TAPWATER EMERGY-15% Savings On Utilities. Device
Plans $10.00. Kintronlcs, Box 1031, Mabana, NC 27302

SOLAR POWERED, 50 Products, calalog 25, 1-800-
BOSUNLX. SUNIX CO., POB 3880-PM, SAN RAFAEL, CA
2

HEW! OUTDOOR BAITBOX. DIY, Keeps Worms Healthy.
Forinfo: Baitbox, Box 22542, 300 Coxwell, Toronio, Ontario,
Canada, M4L-2A0.

REVOLUTIONARY Technology: Universal Box Works On
Jerrold-Pionser Systems, 1-B00-676-5342

CABLE TV CONVERTERSDESCRAMBLERS. 2 year
wasmanties on Jerrold, Zenith, Tocom, Scientific Atlanta. We
sarvice mosl converters. Monéy back guaranies. NATHONAL
CABLE SERVICES (219) 535-4128.

GUNS, DECOYS, HUNTING

AUGER 1022 TARGET BARRELS
SUPER accurale replacemants in original contour or
heavy competition match. For free listing send nama and
address 10: Connecticut Precision Chambering, 800 Village
‘Walk - Dopt. 265, Guitord, CT 06437

CABLE TV CONVERTERS & DESCRAMBLERS, Whole-
sales weolcomal Call twday for frea  catalogll
PERFORMANCE ELECTROMICS INC., 1-800-815-1512,
233 Morth 481h Sulte MBE, Lincoin, NE 68504-3512

MIGHTSCOPES From $330.00, Send For Brochure
Nighiscopes Imternational, P.O. Box B, Clinton, OK 73601,
A05-323-3555,

CABLE TV DESCRAMBLERS MOBODY BEATS OUR
PRICEI Descounts 24 Hour Shipping - All Brands
Call V.G 18006770321

CABLESATELLITE DESCRAMBLERS for all systems
guaraniesd! Send SASE for information. Mystical
Electronics, PO, Box 481 Cooper Station, New York, NY
10276

CABLE COMVERTERS, ACCESSORIEE BELOW
WHOLESALE! immadiate delivery from geant stock! DD
orders only. Mo Calilornia sales. 1-800-895-4128.

EMGINES - Bripgs, Kohler, Oihars - HUGE DISCOUNTS!
Catalog $2. Engine Mart, 2642 Newfound, Marritt Isiand, FL
azasa

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Guaranieed. Catalog §2 00 (Refundable). Camalat, Dept. 44,
Baox 65, Bristod, Wisconain 53704

HEATING, FUEL SAVERS

WODD'Gas, Wood'Od Combination Furnaces. UL Listed
Factory Direct, Save $38 Eagle, P.O. Box 20, Palisade, MK
56465, [B00) 355-0080.

HOME CRAFTSMAN

HOME WORKERS URGENTLY MEEDEDI Up to $2800/
mronth ing products. You get paid for completed
worki Mo experience! Training provided! How to start ? Rush
§1 today to: Self Employment Information Saervices,
Department B2, P.O. Box 188, Ashland, OH 44805

REALISTIC WOODEN BOW with wood ribbons. This
beautiful unique bow can be made on a band saw. Plans §3
Guaraniend, Lioyd Samson, Rt. 4, Box 524, Alvarado, Taxas
TB00s

PLANS, BLUEPRINTS, PROJECTS

CIRCULAR Sawbiade Tote Only $3.00. Tote, Box 561,
Sociad Circla, GA 30279

(Continusd on next pegs)
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PLANS, BLUEPRINTS, PROJECTS
WMMPT‘
AMATIMG DEVICE protects padSocks from bolicutiars.
Plans $7.50. RST Eniterprises, 110-A E. Hawthoma,
Falibrook, CA 92028

BUILD s wood computer workstation with shell Easy
Imstructions. Send $8.00 to: 5.M.C.. 5411 E. State 5t. Suite
325, Aockdord, IL 61108

TURN YOUR BACK YARD INTO A SPORTS COMPLEX.
Exciting free information. Dynacourt, 618 5. Hudson Street,
Orlando, FL 32835

WOODWORKING PLANS FOR THE NOWVICE. 20 detailed,
scaled drawings of sasy 1o build projects for the beginning
‘Woodworkar, Send 58.85 plus §1.00 58H to: Woodcraft
Evolution, P.O. 45084, Somerville, MA 02145-0001

HYDRAULIC AIREWOOD SPLTTER, Build Yoursed, Easy
build instructions, Plans, Sources, send §15.0010: SME, P.O
Bax 881, Acton, CA 53510

DINOSAURS! Sturdy Children's Furniture Plans. Dino-
saurs, Cavernen, Liona, Mose. 52.00 Brochure - K-HOUSE,
Box 300726, Arlington, Taxas TEOOT

ROLL Out Truek Bed Tray $5.00. Plans, Bax 561, Social
Circle, GA 30270

FOR THE HOME
SKYLKGHT HEATBLOCKER™. See-thru Slipon Coves

Substantially Aeduces Heat And Glare. Info, $1.00. Fishor
Select Products, inc, P.O. Box 744235, Daklas, TX 75374

CLOCK WORKS, beading supplies, rockhound supplies,
belt bucklets. cut stones. Wholesals catalog $1.00. Elooite,
Box 729, Wheatland, Wyoaming 82201

MAKE YOUR OWN Stained Glass Candla Shelter. Instrec-
tiorm §1.00. JC Enerprises, 1153 Evergreen Ploay, M24TH,
Evargrean, CO B04.38,

MAGIC TRICKS, JOKES,
VENTRILOOLESM

FREE! Worid's Leading Movelty Catalog. 1600 Jokes,
Tricks, Science, Sports, Hobbies. Johnson-Smith, F-O1,
Bradenton, FL 34206-5500

VENTRILOGQUIET Supplies, Instruction. Inlormation
FREE! Dummy Calalog $2.00, Mahar, Box 420-PM, Littleton,
Colorado B0160.

COMICS, Games, Vidoss, Cards, And More! DESCOUNT-
ED. Catlog 35, REFUNDABLE. 1-B0C-COMICHS

CANMONS Desk Top Display. Chiil War, Naval, Coastal
Gun, Sand For Brochure. Jeswar Lid | 24826 Curie, Wasmen,
Mich, 48061

PINBALL Machines - Books, Parts, Supplies. Catalog
$1.00. Marco, 2401-PM Sunsst, West Columbia, 3G 29168~
amr

FLAG CATALDG: 1-800-TBS-3524. LS. POWMIA. Intarna-
tional, Historical. Advertising. Accassories. Browse 'n® Buy

PARALEGAL GRADED CURRICULUM. APPROVED
home study. Atordable. 100 years experience. Free calalog
BO0-E26-0228. BLACKSTOME SCHOOL OF LAW, P.O. Box
671448, Dapt. PM, Daltas, TX 75287

NONRESIDENT UNIVERSITY DEGREES. Bachelor's,
Master's, Doctorates. Accredited, inexpensive, fasl. Gredil
fior iffa exparisnce. Free sideen page bookiet, Dr, John Bear
[B00) 835-8535,

TERMPAPER assistance. 19,270 papors availsblel 308-
page catalog—ush 52 00. Ressarch, 11322 kdaho, #206MK,
Los Angeles 90025, Toll-ires Hotline: BO0-351-0222 (or 310-
ATT-BIHE|.

LOCKSMITHING, Liniversal School of Master, Cormsspon-
dence and Shop Training. Box 214652PM, Sacramento, CA
25

LEARM landscaping at homa. Free brochure. Litetime
Carear Schools. Dept: PMO184, 101 Harrison Strest,
Archbald, PA 18403

WABH: Mal. 3231; John 3.8 MingsS Tracts,
Fradeficksburg Ave., Lakeland, FL 33803

LEARN SMALL BUSINESS MAMAGEMENT. Start your
own business of advance in your job. Practical tips from
euparts. Lifstima Carser Schools, Dapt: PAMOSS4, 1-800-326-
azn

“F.C.C. LICENSED" TECHMICIAMS sarm mors 5555,
Elactronics home study. Fast, inexpensive. “Free™ dedalls.
COMMAND, D-114, Box 2824, San Francisco, CA 94128
2024,

BUYING Uised Car? Instructive video, Free information.
P.O.B. Box 23152, San Josa, CA 95153

1Ta

FLAT ROOFS - BAVE #0%. Sofve mhy problém, Any sire
rool. Revolutionary reinforced acrylic system. Easy, sale,
fooiprool. Prowven 25 years. We manufaciure, consult, in-
struct, Fiee information: PMH Roofage. PO, Box 20784,
Lahigh Valley, PA 18002-0784.

BINCE 1978, Contracions, Homsownsrs Haws Instatlad
mmmwﬂmrlwmmm

METAL. For ANY SIIE, SHAPE Or SLOPE, INCLUDSMG
GEDDOMES. DEALERS INQUERE. 1-B00-343-TE63, Vidao
Avaiisble

PLASTICS

RUBBER, plastic compounds, technigues. sources. Fres
information. Casicratter, Box 16586 (AS) Memphis. TN
35 186-0586

ANTIOLES, RELICS, ETC.

SCHOOLS

FREE List to Serious Collectors. 300,000 Indian Arilacts,
Spaars, Pots, 50,000 Minerals And Fossils, Caddo Trading,
Box 669, Murireeabara, Arkanass 71958

STAMP COLLECTING

FREE sampile plus catalog Jeffenas, 3480 Middiebeit,
Wast Bloomfiedd, M1 48323

50 DIFFERENT Cild U5, betwesn 1861 and 1935 - 51,00, Ed
Roush, Box 3734, Mansfisld, Ohio 42507

FREE Gaant Bargain Stamp Catalog, Full ©f All Tha Latesi
Otarings On Worldwide Stamps. Accessories And Supplies,
Basaball Cards, Posteands And Banknotes. Plus You'll Re-
calve Stamps On Approval. Buy Only What You Like, Return
Balance, Satisfaction Guaraniead. Jamestown Stamp
Company, Inc., Dept ES4PM, Jamestown, NY 147010019

CASTOLITE Liguid Plastics. Crystal clear, colors. For
casting, embedding, coating, libergiasasng, repalring and
reproducing with our Mold Making Supplies. Catalog $3000

redurdatie. Depl. S4LPM, 4515 Daan,
Woodsioek, L 60058
ARt CONDITIONING & HEATING

10 QLD Mint US. Commemoratives, 252! Approvals,
Giabal, Bax T420-PT, Diympia, WA 08507

91 PAIRS 51451 Mobvilla King, 330 Aloxander Kamioops,
BC, Canada V2B 3R3

ISAAEL 15 Ditfaren! 10¢ Approvals. Sam Charen, Box 686,
Dalray Baach, Florda 23447

AIR-COMDITIONER REPAIR VIDED! 68 min. VHS, $19.85
Roleo Producis, P.O. Box 1061, New Yok, NY 10274-1851.
Satisfaction Guaranteed|

DO IT YOURSELF

HOW TO VIDEDS, Educational Videos. Catalog $2. GO,
Box 8481, Fullerton, CA 2634

MODERN ARROWHEAD Making. VHS 52305 SH §3.50.
COMMONS: (5031 6541651

UPHDLSTERY TRAINING VIDEDS. Free Brochure, VUE,
Bowx 128PM, El Verano, CA 95433, BO0-535-3483,

VIDED TAPE REPAIR KIT - one repair will pay for tho cost!
WHS. Bata. Satisiaction guarantesd. 58 55, JBC Distribution,
208 O'Brien. PPM0S, Chateauguay, PO. Canada, J6K 2P8.

FLEAS?T Guarantesd solution! $5.00. Doris, POB 128014,
Fort Worth, Taxas 76126

WIDEDS - Do 1t Yoursell, instructional, |nformatiee Videos
100's of Titles. Fres Catalog! innovative Video, 33 Academy,
Windsar, NY 13865

GUARANTEED! Carch fish ar your money back!!! Eamy-
build, Hi-profit imwentions. Full info-kil, Rush $49 (cash)
Canceworid, P 0. Box 488, Mermaid Beach, 4218, Ausiralia

BELT BUCHLES for coins. sionas, jewairy mountings. cut
stones, clock works. Whaolesale catalog $1.00. Eloxite, Box
T20, Whaatland, Wyomifig B2201

ARTS, CRAFTS, SUPPLIES

“GETTING Staried in Slainss Glass " 31 .00, Whiltemaore,
Bax 20657, Hamover, Masa 02330

SCHA Art Poster 510, JT Loree Artworks, PO, Box B0SS,
Alsucuanque, New Mexico BT197-6055
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OLD US. stamps on approval, Shesman, Box 15155E
Philaeiphia, PA 18111

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 & CREDIT CARD TO
CHARGE IT TO. ASK FOR DOROTHY MOLAN, (112) 548
MET. FAX: (212) 977541541 2) S0S-5582

COINS, TOKENS, CURRENCY

FREE Silver Wi Mickal Plus 30 Page Catalog §1 Plus
Poslage. A+ A, POD 858, Mesconsat, WY 11767

RE-UPHOLSTERING VIDEO TAPES

HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTH-
LY PAYMENTS. INFORMATION FREE. EST. 1867. CALL
1-800-228-5500 OR WRITE AMERICAN SCHOOL, DEPT.
#345, B50 E. 58TH 8T., CHICAGO, IL BOE3T

ASSEMBLE EASY PRODUCTS at homa! Excellent pay!
Program Guaraniesd! 1-800-377-6000 exT035

PART-TIME Work Avadlable Maks S300-3400 A Wesk &
Merver Lagve Your Home. For More information Plasss Send
SASE To: CHOC Inc., S1a B14, 115 South Royal Street,
Alexandria. WA Z2314-3327.

JOB SEEKERS! Aesource guide reveals valuable refer
encas and strategies 10 give you the edge in landing & job.
$4.00 1o: Sketches, 11245 18300 Strest #1862, Cerribos, CA
80T

MAKE Money with your parsonal computer! Bagin MOW!
Fres Detalls. Wite to; Jacksons indapen Homebailing Co.,
11072 #3756 San Pablo Ave., Ei Cerrito, CA S4530

EASY Work! Excaliant Pay! Assemble Products Al Home
Toll Free 1-500-467-5556 Ex1. 5038

FAEE LIST, OVERSEAS Stateside Jobs TINCPO, Box 585,
Dwarborn, Mi 8120

£329.84 Weskly. Assembling Our Products At Homa. Tall
Fross 1-(800) 333-31204

ASSEMBLE easy products a1 home Top Payl Program
Guaranised! 1-800-377-6000 Ext. 7030

EXCELLENT PAY Hamewarker's nbediad! Over 200 Com-
panies Meed Homeworkers Now! Fres Detaits! Rush SASE,
L.M.0O. Associars Inc, P.O. Bax 597352, Chicago, IL B0&SS

HOME Typists, PC users needed. $35.000 potential. De-
1ails. Cadl (1) B05 362-8000 Ext. B-20024

LEARN to re-upholster]! with videos, Tomlen, P.O, Box
B3M, Mayo, MWD 21106 (410} 8564225

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDION Top Brands, Cordovox. Buy Direct Tremen-
dous Discounts Trades accepted. Free brochuom PR,
Accorgepn-0-Rama, Ing., 307 Tih Ave., New York, NY 10001
Phone 212-875-0088,

INSTRUMENT Kita! Build Appalachian and hammaensd
dulcamers, banjos, mandoling; even hamps, harpsichonds,
Frea Catalog. PM Hughes, 4410 Wes! Colfax, Denver, CO
BOR04

ACCORDIONS, COMCERTINAS, Button bowes, new,
ugod, repairs, tredes. credit cands. Castigiions, Box 405,
‘Warran, M| 48030 Cataloga 313-755-6050—800-325-1832

EDUCATION & INSTRUCTIONS

FREE VIDED Exisrnal BABS, MS/MBA, PrDLAWAC-
credited, financial akd, (B00) 431-3775. La Salle Liniversity,

'WIN JOBS! Find hidden opportunities| impress amploy-
aral Beal the compelition! Free information on proven
wysiem: Blico Enterprises, Depl. 5t2. Box 23117, Oitawa,
Qntario, K24 4E2, Canada

WORK DMRECTLY WITH
REGISTERED PATENT ATTORNEY
AND GRADUATE ENGINEER

WITH twiysa years comDned engnesing End peten)
perioroe. U5 and nlernational paient appicatons. PATENT
and DEVELOP your dea with the ssparence of an expart. Cal
o wirite o e COMFIDENTIAL IISCLOSURE, RECORD OF
INVENTION and 148 PAGE BROCHURE. intoducton io
nckistry. Mameting Plare, Oversags Procuction, Prototypes and

Hmmmm annhinqnbw%n
(159

PATENT EII'FH:E—TQLI. FAEE FROM U.5. AND CANADA
Phions BO0-36T-TT74; FAX B00-367- 7773 or wite, MICHAEL L
KROLL Paert Alormey, U.S Palert

FDETES, 171 Sibwed Lane, Syosast, Mew Wi 11781,
Cutscle LISA (518) - J67-T777 - A [516! - BOR2-2787.

Dept #775, Mandevilla, LA 704 T0-4000

(Continued on next page)



PATENT IT ECOMOMICALLY! Frea oetails Licensad
since Y058, Raner Associatss, 2008 Fondulas, Fichrmond, VA

PATENT AND DEVELDP Your Imesntion. Regisiared Pat-
ant Agent and Licensed Professionsl Enginaer. Sand for
FREE PATENT INFORBATION Every invanior Should Hive.
Richard L. Miller, 12 Parkside Drive, Sutte-M, Dix Hills, MY
11746-4679. [516) 459-4343.

INVENTORS!| Can you patent and profit from your idea?
Call AMERICAN INVENTORE CORP. for free informalion.
Sarving inventors since 1875, 1-800-338-5558.

STOP PAYING FOR UNMARKETABLE DESIGN PAT-

INVENTIONS FOR A PERCENTAGE. BO02S1-TAST

PATENT, Marioat, Your Imventions Latest Mathods, Forms,
flustrations §25. M.O. Creative Ressarch, Box 103, 51

Augustine, FL 12085

INVENTORS. How To lnwvent; Profact, Salll Fres mport.
Randodph, Box 32972, Lakelsnd, FL 33804

INVENTIONS, idaas, new products. Wa submit to industry
Call 1-800-288-IDEA.

REGQISTERED PATENT ATTORMEY. DA Kenlesirings.
Free information. 1-800-866-T577.

INVENTORS-NEVER SEND [DEAS TO STRANGERS!
ANDID RIPOFFS - SAVE THOUSANDS! REVOLUTIONARY
PRAOTECTIONMARKETING METHOD! MONFROFIT OR-
GANIEZATION. FREE INFORMATION 24 HOURS: 1-800-

BORSARI & ASSOCIATES provides PROFESIONAL pat-
ari searches & applications. Regletered patent atmormey
guaranisss COMFIDENTIALITY and SUPERIOR SERVICE.
Located naxt to Patent Office. Call B00-225-2482 for frea
information packet

IMVENT SOMETHINGT ESI Inc. Unks unconnected inds-
viduals with decision-maksrs. Fres brochure supplisd,
1-B00-547-TH85,

ACCUSEARCH Spacializes in Thorough, Prompt, lnes-
penshe Patent Searches. 1-800-059-5456,

INVENTORS: Litllize The Logical Process™ to PROTEC-
TIOM And Poteniial PROFITS, FREE ADVICE, Your First Step
is Impartans, Wa Have a Databass Of 7+ Million Coempaniss
To CREATE GPPORTUMITIES FOR OUR CLIENTS. APSI,
Washinglon, DC B00-456-0352

Don't be Fooled - Call Dur inveniors Club

INVENTORS
1-800-465-1783

PATEMT SEARCHES, W/O REPORT 5185
UTILITY PATENT APPLICATIONS 51750
INFOTECH Dweaign and Paienl Professionals. Cali for

information BOO-X01-B0386

FREE INVENTION PACKAGE Davison & Associates offer
customized Development, Patending, and Licensing. Proven
Resuits: 1-800-H7T-H382.

FREE halp for inventors! No chargs for protection forms
and information kit Affiiated invenbors Foundation, 1-800-
E25-5885,

LEARN how tooffer your inwention for sals or oanse. Froe
booklet oullinas procedures, royally rales FEGUIPETIBLE,
Kesshar Sales Corporation, C-5-Fi-d, Fremont, Ohio 43420

INVENTION INSCLOSURE. Patert Office Program. Ezx
Mallar Packets. Froe details. Panc, 11160 Veis Mill Rd,
L15338, Whaaton, MO 20902,

REGISTERED PATENT ATTORMEY Oavid Thompson.
Patent, trademank, cost Information; 1-800-410-3543

HOMGHOMNG taciory nesds several new products tor thear
oversoa buyers. Send product ideas for royally evalustion.
Can producs exclusively, Honglong Plastic Metsl Products
Company, Box 69627, Kwuniong, Hongkong.

COUNTRY REAL ESTATE CATALODG—LUnitad National's
HEW catslog features over 200 pages of the best couniry
real @state bargaing acrosa Americal Wilderness lands &
reiraats, farms, ranches, hislorc homed, walariron] proper-
ties & more, Ssnd 5495 to: UNITED NATIONAL REAL
ESTATE, 4700-PM Beblleview, Kansas City, MO 84112 Or call
1-B00-630-1020, Visa/MC nocepind.

GOVERNMENT HOMES from §1 (U repair]. Dedinguent tax
proparty, Repossessions. Your ama (1) BOS-962-8000 Ext
GH-20024 far currsnt repo fist

NOATHERN IDAHO, 5-10-20 ACRES. Baautiful Nodhwest
forest and lake country. Hunting, Fishing, Recreation. e
tiroment FREE brochwe. MATIOMAL ASSOCIATED
PROPERTIES, 1111-ME Shamman, Cosur o Alsne, idaho
B384, (208) G64-8161.

ARKAMEAS - FREE CATALOG. MATURAL beauty. Low
taxes. The good life for familles and retirement. Fitzgerald-
Cisen Roaltors, PO, Box 237-P, Booneville, AR 72327 Call
taill-Ines (BO0) 4224505, Ext. 410

GOVERNMENT Land Mow Avadlabis For Claim. Up to 180
Acres'Person. Free Recorded Message: (707) 448-1887
(4RI}

BUY IT WHOLESALE

LET The Gowernment Finance your small bDusiness
Grants/loans to $500,000.00. Frea recorded messags. TOT-
445800 {HE3)

TURN PHOTOS INTO FUM MOVIES: S5and §1.00 SASE Ta:
Mamories, P.O. Box 1561, Anderson, S5C 28628

CARN REALISTIC 1000% PROFITS, sedling Information by
mail. FREE report tmils how. Mo exparience nesded. M.G.
Lorbes, Dept. 1145 #3 Lights Lana, North Billarica, MA
Di8a2

THOUSANDS Weekly processing malll Sand BASE: QM.
Box 681, Copparas Cowe, TX 78522,

SI000°S DALY WITH “INSTANT MAILORDER KT
OPPOATUNITY, BOX 1646-PM, WAILUKL, H 95753-8545

$500.00 FROM ONE SACK CEMENT! Picturs Prool §1.00!
EBRIMNCO, Box 401092-K, Hespana, CA 92340

£225 DAILY “CHROME PLATING™ Auto Parts. Motorey-
cles, inepansha, easy. (Free] iInlormation: Chrome Plating,
Box 2205, Waldor, Maryland 20804

HEDH, COURSE WITH FREE VIDED! MEONICS, BOX
S8, FALMOUTH, VIRGINUA, 22403-0626

PLASTERCRAFT . Profitable Home Busineas 3000
Mpids Avallable. Details. Lynnene, 62510 Menipari, Mentor,
Cihio 44060

$40,000 ON '3 ACHE! New Hydroponics « inexpensive,
plaasani, practieal! Free indormation. Robin's, Box BE16B04,
Frankiin, TH 37068-1804

1 A8T Products, Direct . . . TAIWAN, HKONG, MEXICOH
500% Bavings . . . Ecko-J4, Shalimar, FL 32575907348,

BELTS, Buckles, Hat Tacs. Jewsiry, Mora Complete line
fast sellers. Big Profits. Compilete dealer sat up Color
catalog §1.00 Anchor, Box 3858-PMA, North Providenca, R
02911

BUSIMNESS CARDS - Sava'Enrm B0%! Custom Madse, Top
Qumlity, Raised Print Catalog $2.00. Masisr impriniers, 14250
Hwy. 5614, Clarmant, FL 34711

WORLDWIDE Wholesals Sources, FREE Detalls: CHF,
1344 Madonna, #288-PMS, San Luis Obéspo, CA 934056504

PRINTING PRESSES, RUBEER STAMP
OUTFITS

TYPE for printing and stamps. Catalog §2.00 deductibla
Quaker City Typa, LD 3, Bax 134, Honeybrook, PA 10344

RUBBER Siamp Makers. Letierpress Priniers Suppiy Cat-
mshog. 200 Deductinbe. AcmaStar, 2331 North Lister,
Chicago, 60614

FOIL Imprinting/LettorpressAubbar  Stamp  Catalogs
m& $2.00 Aefundable, Barco, Box 1011P. Bansarviile,

CLOCKS, WATOHES, OLD GOLD,
JEWELRY

WHOLESALE BARGAINS. Frostes. Giveawnys by mail,
Write: Wholesale, Box 51488-A, Ontario, CA S1TEY.

(US/CAMADA):
TARD AVENUE, FT. LAUDERDALE, FL 33351

MAKE homemade “How-lo/opportunity” bookiets, Ming
have earmed §436,067. Money never stopa. Free information.
Bookiots, 07 Dak Drive, Friendswood, TX TT546

HYDRAULIC JACK REPAIR MANUAL, CATALOG
$10.00. HYDRAULIC PARTS SUPPLY, BOX 8167,
BROWNSVILLE, TEXAS TES20-4157

LEARMN Sewing Machine Repairing. Men, Womn.
Luerative Profite Gresslin Correspondence School, Bax
805, Alsxandria, Oho 43001

MEW| GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PROFIT. Free information. Growbiz, Box 306-040. Saminary,
M5 J4rs

MAILORDER Books 1.000% Profit. Salecico, Box 1140,
Clamraaiar, FL 34617

§1,000'8 POSSIBLE, FREE. Stampod envalops:
Progress, Box B3248-PH, Loa Angeles, CA 30083

NEW! 2000% PROFITS - in Moldmaking/Casting. Frea
inlormation. Castorafter, Box 1E5BB{MEL Memphis, TN
38186-0586

REPLICA Swiss Walchos 18T Goldplated! Lowsst
Pﬂml:n’w-mn: (404] EE2-0809

MECHAMCS WE LIKE TO MAKE IT EASY
mmmmmnmm
TIME. ALL WE NEET I8 A CREDIT CARD TO
TO. ASK FOR DOROTHY NOLAN. (212) 645

67, FAX: (213) 977-6415/212) 5865562

JEWELRY, STONES, MINETLALS

DEBIGNER Weich Reaplicas, Compare Frice And Salection
Beflore You Buy! Catslog 3200 Refundable First Ordes
Gamini Enlerprises, Box 1558, Bristol, CT 08011-1558

FABCINATE Barnum! Unique Gilt, Ring, Folded from
Doller Billl $17.96, Graves, 517 Kaulman, Gilrmer, Texas
Tohed. BOG-B40-2646.

RECYCLE METALS. NO, NOT BEER CANS{ Easy 5458
waekly! Free information. Recycesr, Bos 881804, Frankiin,
TN J7068-1804.

$2,000 DAILY From Your Tedophone Answering Machine!
I've made owver 31000000 using mine! (303 G74-2219.
Recorded Details.

RECYCLE! (AMAZING PROFITS MADE) Reconditioning
Automoblle Bafisries! [Free) Informabonl Batlery Outhet,
Box 3300PM, Hickory, MG 2B503-3300.

$1804 MONTHLY Buy'sell ussd cars (spare-lime) FREE
Deetaiis. Autonet, 507 Oak Drive, Friendawood, TX 77546

VINYL'S whare the money is' Professionally mpaar,
recolar fumifune. Quick, essy. Two 520 jobs a day earns
you 51000 8 monih. Homes, cars, offices, restaurants.
Start earning in a few days Details frea. VIP, 2007 Mon-
troge, Chicago 60018,

BURIED TREASURE - Sensitive aquipmant allows locat-
ing from distance. Brochure fres. Simmaons, Box 10057-Ma,
Wilmington, NC 28405

TREASURE Boox Catalog. 1000 Books Catalog. 51.00.
Treasure, Box 448, Fremand, Nab. 63025

INVENTIOMS DEVELOPED & MARKETED. Licensed Pro-
fessional Patent Engineer. LS. Patent Otfics Former Exam-
. Manutacturens Rapresacistive Paimart. Suite TO2PM,
Woolwarth Bilag., New York, NY 102780

QUEENSBURY Gins Seeks Unigue Products Ready For
Distribution 4128228597

AGENTS WANTED
EMBLEMS, Pins, Keychaing, Made-To-Order, 3-4 wesks
delvary, Daisy-PM, P.O. Box B-85 Taipsi, Tawan A.OC.
Fuao: BBE-2-36TE4L5

51,000 WEEKLY AR TOOL REPAIRING. Free Detaits.
Box 4172, Wichita Falls, TX TE308-017T2

BIG PROFITS! REPAIRING WINDSHIELDS and plale
ghass. §T0.000 yearly. Call 1-800-841-4527 for FREE details.
Giass Technology, Inc., Dept 87, 434 Twrnar Dr.. Durango,
CO B3N

PLAMO Tuning quickly leamad with homa study courses.
Diplorma granted. American Tuning School, 1050 Telter
Diriver, Morgan Hall, Calil. 55037,

START A-Million Dollar mail order business. We drop-ship
2965 best selling products, Lowes! below wholesale prices.
immsediate delivery. Speciacuiar home business opporuni-
ty. Free Book SMC, 9401 De Soto Awenue, Depl 20-80.
Chatsworih, CA 81311-4081_ {B00) 3454500

BEST Agent in 1oy indusiry seaks ferrific products 1o
license| [706) 568-1406

FREE information Packet! Prolessional Patenting and
Markeling sendicss Mew product idess with projotype or
Schemalica Prederred. But Not Requimed. Concapt Nabaork:
(800 B35-2246 Extension 187,

IMPORT-EXPORT opportunity, profitable world-wida, mail
order business from homa. withou! cagital, We ship plan for
no righ xarination, Exparients unnecessary. Free Report.
Maitingar, Depl. G2709, Woodland Hils, Califomia 91367

EARN §5,000 par monih from home with your own dinect
mall business. Free repor. 1-{B00-820-2538, Exl 322P%.

BiG MONEY REPAIRING AUTO WINDSHIELDS. Supples
and information. Grubbs Glass Patch, PO, Box 243,
Manticalla, AR T1655. 1-B00-243-2213

(Continusd on next pags)
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BUSINESS OPPORTUNITIES
]

#1 MOMEY Maker Spare Timal No selling| No inveniory!
Publicly documanted seven wesk $19,010 incomal Free
sudio cassette and Report reveal everything. Real Money,
333-PME SW 5th Street, Grants Pass, OR 97526

BE YOUR OWN BOSS. REPAIR CRACKED WIND-
SHIELDS. H's nasy. Wa'll banch you how 10 SEar 8nd run your
own business, Keep all the money you eam. Palenied
Equipment. FAEE vaduabbe repor. Call 1-800-A27-2587.
Glas-Yeid Systems, inc.. Box §755-0, Band, DR 97708

HOMEWORKERS DESPERATELY NWEEDED! But don't
get caught in the homework fraud trap! Hundreds of
logitimate companies want 1o smploy you naw| Free repan!
Long SASE To: Consumer Network, Dept. P2, Box B138, St
Paul, MM 55108

REPAIR OPTOMETRIC INSTRUMENTS $80.000 Potan-
til, Imeestrnent Reguired. Opportunity, PO, Box 2008, Hurst,
Taxas TEOSY

FREE Eleciroplating Catslog. Books, Kits, Unbersity
Pubna., Box 1071, Proveo, UT 84603

BINGC GAME BUSINESS
MEEDED Pariner with §100,000 To Develop Patent Ap-
proved About Remote Bingo Garmas In USA Or Canada. Box
Ta1728, Los Angeles, CA B0D04-1728. O0M-213-368-0707.

$10,000.00 Monthly Taking Easy Snapshots! Mo Expari-
ence. Film Supplied Photopro, 1811 Crenshaw #235M,
Torrance, CA 80501, (310} 548-0687, Extension M3

MAILORDER Milllonaire Reveals Moneymaking Secrwts.
Frae, ing cassatie. Mel Powers, 12015 Sherman Road,
Ko, Hollywoad, Calitornia 91805

HOW TO BECOME WEALTHY IN MAILORDER. Free Infa,
5Stan Dodge, 8657 Sudiey Rd. #2680, Manassas, VA Z2110

. INEXPENSIVE,
MATION. MOBILE-TINT, 52 MAIN, HAMPTON, CT 08247

WRITE, Publish, Bookiets. Free info. 3082
Rivertary, Tampa, FL 33618

AT POPULAR MECHANICS WE LIE TO MAKE IT EASY
FOR YOL. YOU CAN CALL OF FAX IM YOUR ADVEATISE-
MENT AT ANY TIME. ALL WE MEED IS A CREDIT CARD TO
CHARGE IT TO. ASK FOR DOROTHY NOLAN. (212) 645
JV6T. FAX: [212) 977-5415(217) 585-5563

FINAMCIAL EMRICHMENT Mo Experience MNecessary
Sadl Wholesala, Retad, Part-tima or Full-time; You Make The
Decmions. Sacura Your Fulume Wow. Write: Grand Valiey
Merchandising, 2240 Stageccach Road, Depl PMB404,
Grand Junchion, CO 81500,

READY To Change Your Eaming Power? Discover “Profit
Cantars™ A Low Start-Up High Profit Home Based Business.
For Detalls Write To: The Holland Group, P.O. Bax 220743,
Newhall, Calif, 913220743

BALDING -
STOP Hair Loss, Begin Regrowth Europsan Medical
RAeports Available $5.00. Aurora Group, 148 Hudson SL.
Hackansack, K 0780

GROW Hair 4 Months. New Discovery! Box 1012-C, Makath
1250, Philippinas. Brochune $1.00.

MAKE $500-52000 Wealkly With Your Camera. Froven
Plan. PhotoDp, Box 4516-F, Glen Adlen, VA 23058

TYPING - Hand Addressing. $500 Weekly Posaible Wiite:
Mational, Box 104 - P M, lsland Park, New Yori 11558-0104

$392.00 From Squars Foot Plywood. (MugsDemand) $1.00
(Aefundable). Woodwin-Pi, POB 858, Bridgawater, Masa,
0Za24-059

$50,000 YEARLY Spending All Day With Beautiful Wom-
&n! Donl Baliewe? Complate informatisn Package 55 MEI
infa, P.0. Box 24855, Baltimaore, MD 21220

PRIVATE INVESTIGATION TRAINING BIG INCOME| OWN
BOSS! FREE INFORMATION. PROBE, BOX (PM) 213,
BEVEALY HILLS, CALIFOAMIA 907132133

5330000 Yeary Saling Books by Mail. Recruiting
Business Associates, TPCF, Box 4111 Tormance, CA 80510

$100,000.00 POTENTIAL BRONZING BABY SHOES AT
HOME FREE BROCHURE 1-813-B55-0348

EASY BUSINESS! EARM 51,000 weekly Frea detsils.
Wrile or send stampad, addressed evvelope. TODCO, Box
12038, Merrivilla, 1N 45411-2036

COUNTERTOPS plus mode: Repalr or Recolor WITHOUT
REPLACEMENT Quick, sasy io $600vdny. [206) 256-07T42.
Wiritn loday to Rense-All, Box 4506-PCAS, Vancouver, WA
QBEED

FINANCIALLY FREE! Catalog of monsy making sacnes.
§1.00; KW Enterprises, Dept. PM, 250 Allstoona Road,
Lavwrencevilia, GA 30243

§1068.00 WEEKLY "STEAM CLEAMING" Restauram
Venta, Sidewalis. (Frea) Information: Grilmasiers, Box
8244, Kaichikan, Alssks 99001

RECORD Videotapss. . At Homa. §5,000 Monthly Possible.
o Pormography. Free Details. Write: CMS Videa Company,
Dapt. 17, 210 Loma Square - #163, Birmingham, AL 352186,

MOMNEY MAGICYI Earn 5500-53000 Weskly For A Life-
tima! Frea Details; Discovar Publications, 24 W. Ralroad
Ava_ Suite 120-PM, Tenafly, NJ 07670

MAILORDER OPPORTUMITY: Start profitable home busi-

nass without axperiance o capéal, Information frea. Mail

200 Dailyl Utilize your Cassette Recorder for Mail Orderi
(Froe) Ropon] Global, #2804185PM, Dallas, Texss 75228

HEW. Sart your own Electronic Oames Servicing Busl-
s with my Manus. Complets ki, step by step Instruc-
thons. Send $18.95 plus £2 85 (S4H): Gamea, P.0. Box B27,
Sylcaaville, MD 21784

SPECIAL HOTICE - DON'T BECOME the MEXT VICTIM of
mail order money making conl! Free Details - DAN Laws
Enterprises, 1585 West Handerson, Building P Sulte 57788,
Columbus, Onis £3220-2401

DELAWARE INCORPORATION 5185 Inclushe; (800) 808-
B8A1; tax (302} 365-1050; SIMILEX inc; also, Eastern Europe-
AN BUBINSSS SEMICES.

CASH FOR YOUR CANCELLED POSTAGE STAMPS.
Sand §1 Ljﬁ&E for Booklet to: NPE, P.0. Box 785, London,
Ohlbo 431

DON'T GET TAKEN - is That Ad Opportunity OR CONT
Excellent Guice - Details Free - Guaraniesd Reply ORDER
MOW! DAN Law's Emlerprises, 1885 Wes! Hendarson,
Building P. Sulte 577T9-A, Calumbaus, Ohlo 43220-2401

WINMING SLOT-SBECAETS - Wina big! Details!! GALLD,
Box B3-P, Riverdals, M 07457

MAKE 52500 Al Homa. Fres Details. Wiite: P.O. Box 412,
Borsman, MT 587710432

FINANCIAL FREEDOM! Permanant lncomea ~Fres Book-
lat”. Box 275, Valbey Sprngs, 50 ST088-0275

MAKE $1000°S SELLING TO MUSEUMS. Read “FIND-
ERS & PICKERS NEWSLETTER", Sample Copy, 85 Bax
188, Wabster City, lowa 505895

Ieed Legitimate” home-amploymaent offers! (Many Choices!)
‘Wiile: Association - PMSS4, Alexandria Bay, New York
13607-0250

VENDING INDUSTRY FACTS you nsad to kenow, CALL for
FREE newshstiar, BO0-221-5066

MNEW Earn 52000 weak Guaranised. Free |mlormation.
Extoriors, Box 581, K. Wilkesboro, NC 28659

FREE Business Guide. 5.A.5.E. Foster, Box 202, Detroit,
Michigan 48235

PROFESSIOMAL HAMDYMEN EARM £50,000+. Fres
“Eetting Staned” information - The Crattsman,
2556A (resna, FL Worth, TX 78108-1107

BUNKBEDS. Cloar 5300 par day making bunk beds. Start
&l home in spare-time and expand (ha business al your own
paca. Bunks, TROD Computer A, Dept PJ, Minneapalis. MN
55435,

S25.00/POUND PAID For Aluminum Scrap? (YES, ..
Free Report] Witle. Ameriscrap - PMIG4, Alexandria ﬂ-ﬂ'
Mew York 13607-0127

$64T7 WEEKLY possible assembling our products. FREE
PACKETI Sand $1 for Shipping 1o: Homeworkers, B055-P3
Knight Amioid, Memphis. TN 38115

FOR Sale Or Imessimant A& Fully Operational Hovercraf
Co. Specializing In Four And Ming Passanger Liniguely
Dasigned Enciosed Hovercraft. For Mors information Con-
tact Hower Air Canada, 29 Lennox Dr_ Barrie, Onl LAM4SS
Phans T05-721-8061. Fax T05-T21-8280
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BLACIKJACK 51500 DAILY - Win Consistently. Provan
Method, GUARANTEED!! Recorded Details 1-014-833-3420

mwm-’lph
lang-TBF Mmathod. ﬁ‘lh‘g“
1761, Barrington, i

EXTRA MONEY Tuming A Hobby info A Moneymaking
Venture Booklet $4.00 CEMO. Pilgrim House, Depi PMS,
P.OL Biooe 150, Columbiaille, M| 48421,

GUARANTEED winning roulefte method. For free infor-
maticn send & seff addressed stamped anvelops to- James,
B50 Front Streat #7277, Lahaing, Hewail 96761

MAIL-ORDER MMNOW-HOW. Details Action Publahing,
P.O. Box 1167-AB4, Monumeant, CO 80132

WIN $200+ /HOUR GUARANTEED! Secret ROULETTE
method revealsd! Graham, 2040 Baverly Plaza #204-M,
Long Baach, CA B0815.

HAIRPMIECES Save § Write Parry King, 2730 Octavia 5t
San Francisoo, CA 94123

OF INTEREST TO ALL

ACHIEVE! Raotan ERECTION, Frosinfo. Books,
Lumaden 3208, Brandon, FL 3511

FREE PRNVACY CATALDG. Cash income apportunities,
Secrel loana. Mew identity. Eden, Box B410-PC, Fountain
Vallay, CA S2728. 1-800-X38-8484

SECRETS of Dream infermpiretation] Empower Yourself!l
Fres Info, Package: 1-800-878-0981

“MEN'S SEXUAL PERFORMANCE AFTER 43: What Hap-
pans, Why It Happens, snd What You Can Do About it by D,
Laubach. Sand §15.25 to: Leadership-L. 1221 Cotiormwood
Wal Dr.. Irving. TX T5038. B00-443-6812.

PREVENT Inconbinence, increase Sexual Performance,
Easy Martial Arts Exercise. Send 5500 fo: Bos 4307,
Honolulu, HI 968124307

DRAUG RAID SELIURES: Buy Dift Cheap! Cars, houses,
boats, computars. Seizures, Box 51488-A. Ontaria, CA S1781

LOANS BY MAL

IMMEDMATE CASH LOAMNS! Borrow §1,000-575,000. Fe-
pardieass of credit or incoma-Mo Collsiaral Reguired. SAME
DAY PROCESSING. Call Toll Fres 1{BO0)-452-0868.

CASHI Visa - Mastercards. Lowes! interest. Ouetzal Co.,
Box 537, Walla Walla, WA 99362

NEED-A-Loan $500-5100.000,00 Bad Credit No Problam
T-A00-441-3012

SIGMATURE Loans Must Have Checking Accouri &
Steady Job. 1-800-445-0680.

BORROW | “Onvernight ” an Signaturne. Keep
incefinitelyl Action, Box 5488-A, Diamond Bar, CA 81785

FEDERAL LOAMS for small business now avallable.
1-800-TTT-E342 for free dotails

BORROW 3100 - §100,000) No Collsersd. Personal. Debt
Conaolization, Business, Resldeniial - 1-800-444-6599

QUICK Cash. Mo Collaterial, Mo Credit Check. Mo Front
Foss_ (213) BA2-4259.
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COLLEGE DEGREES. High School Diplomas. Authentic
looking. Free Catalog Dept PM-155, National Certificats,

128 13k St, Brooklyn, NY 11214, (T18) 780-8803 [24Haurs)
FAX T18-065-3400
REMALING SERVICE

STOR! $1,500 WEEKLY FROM HOME, folding our pam-
phints! Matorials Suppled! . Mo Gimmicks! .. See For
Yourasdl] Wrile: Director, Box 17918, FL Lm FL
33331916,

END MOMEY WORRIES] Rietire financially secune’ Travall
Enjoy Grandchildren! Exclusive SPECIAL REPORT: RE-
VERSE MOATOAGES shows how aquity convers ints
lifetime incomal Only $0.95) Lise credit card. 1-800-240-1637
CALL NOWI

$250 DAILY “PAR-MUTUEL INVESTING Retired pro-
fessional explens Sand §21.95 BKA. Bax 12172, Orange,
Calitornis 82663

MAKE Money Mailing Postcands| Buikd a massiva money-
making maching by mail with our high-profit program| Fres
datails. Resources, 5337 College #305-WH, Oakland, CA
S4818.

REMAILING 51.00 (Lotter), Michael Forzeno, P.O. Box
20315, Washington, DC 20041

FREE! REMAILERS LIST. AGENTS MEEDED. PS5, Bax
20656, San Antonio, TX TEZ29

CONFIDENTIAL Address. Forwarding  Worowide.
Voicemail Madpost. 24218 Pratt, Chicago, S0645. (312) Th4-
0100 {B00) E30-3195

MISCELLANEOUS

ETERMAL Sacurity? Modemn Day Revival? Free Bible
S!ullh LInh'I! 5t. Marias. ID BIBET, m;mm




MISCELLANEOUS
(Continued from ]
FREE MOMEY Can Be Yours Calculating With Your Loito

Card Detaiis Free. LG, McNees Co. 4711 Hope Valley Rd.,
Suite 315, Durham, NC 27707

BUYING Tungsten Carbéde, Moly, Tantalum, Gold, Silver,
Platinum 1-800-321-6914,

FIMANCAL
MEW Valid Credit File Guar, Free Info: Call 2133688114

SAHARA AVE. SUITE #313, LAS VEGAS, NV 89102

LOANS. Unkmited amounis 1o anyona. No payback until
1866. Sold as information only. §5. and LSASE, Cadar, C-
IMCPM, 117 W, Harrison, Chicago, Il S0805,

BILLIONS AVILABLE] Froe Government Grants, Loans
And More! Gall (24 Hrs): 14E15) BE3-1771 (X151)

GET OUT OF DEPT, Mo Bankruplcy, Guarantesd Sysiem,
$5 Thompson, 1020 SW Taylor #770-D Portiand, OR 87205

ARE YOUR ASSETS PROTECTED? Leam How To Bas
Judgemant Prool. Southwind, 1700 Watrous, Tikusvilla,
Florida 32780

CORRECT FAULTY CREDIT YOURSELF! Save 555. Free
datalls, sond SASE: Tonen, POB 318, Newionvilie, MA 02160

HEARING AIDS - GUARANTEED LOWEST PRICES! No
huge commissions. Homa trial, terms. All makes. We're the
oldest. biggest, besl. Custom instrumeni spocialisis. Frae
information, 1-800-323-1212 Lioyds-PMC.

FREE Haaring Akd Catalog All Models Huge savings| No
salsarman will call Ahodes, Dept. 311, Brookport, IL 62910
1-B00-468-3100.

CONTALT LENSES

WHOLESALE Contact Lenses. All Brands. Exampla: Dis-
posables-$17.00. Bausch & Lomb SoMiens-§11.00. 1-800-
5213511,

BALADS GALORE! 25 Recipes for all occasions. SASE
$8.00. Griff's Gourmat, 520 Kespataw Dr, Lamont, IL 50439

TOUCH of Maxico Recipas, $3.00. Recipes, Box 90928,
Hendarson, NV B8008-0028

CIGARS, Tobacco, Pipes, Chew., Free Calalog Erie
Tobacos Co., 1828 Euclid, Cleveland, Ohio 44115

“EXPERIMENTER" LABORATORY CHEMICALS GLASS-
WARE, Camlogue 5200, Established 1953 HAGEMOW
LABORATORIES, 1302 Washington, MANITOWOC,
WISCOMEM 54220

21 FUN Holidey Cookis Recipes. Send SASE §5.50 To:
TCP Publishing, Bax 1016, Lisle, IL 50532

EIGHT Quick & Easy To Make Casseroles $5.00 CAS, 216
Austin, Mesguite, TX TE181

PCKLES-PICKLES-PMICHLES § recipes from Grandma's
pantry. All time Bvorites. Simple to makes, impossibio 10 keep
on the shell. Makes wnusual and gresat gitta $5.00/SASE To
PM1, P.O\. Box 0287, Egg Harbor, NJ 082150207,

SPECIAL SERVICES

INFORMATION. On  anything., Farguson Ressarch
Spacislists, 80-15 Woodside, Woodside, New York 11377,

WINEMAKING, BEERMANKING, ETC.

FREE CATALOG Brew quadity beer yourssll. Call Wind-
Alvar Brewing 1-800-266-HOPS.

GUARANTEED| Never Forget An Occasion. Find Dut How
$1.00. its A Date, Box 281, Willow Springs, IL 60480

AT POPULAR MECHANICS WE LIKE TO MAKE T EASY
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE-
MIENT AT ANY TIME. ALL WE MEED IS A CREDIT CARD TO
CHARGE IT TO. ASK FOR DOROTHY HOLAM. (212) 648
3167, FAN: (212) 977-5415(217) 586-5562

HEALTH, NUTRITION, VITAMINS

THIS 15-word sdvertisamen] costs §174.75. Your product’
seraioe reachos 84 million readers sach monthi

REDUCE Blood Cholesterol. Count-Out-Cholesteral Au-
dio Book Send §15.95 To: P.O. Box 7354, Prospect CT
06712

RECIPES, COONING, ETC.

DELICHUS Sourdough Bread Resipes $5.00 Ronan, Box
881, Jasper, GA 30143

FANTASTIC DESSEAT RECIPES! 15 Easy To Make, §4.00
SASE Wally, Bax 1258, Mermah, TX 77565,

BEQINMNERS SPECIAL Frea Cataleg and GREAT PRICES.
Call U-BREW 1-800-845-4441, North Myrile Beach, 5C
29582,

WINEMAKERS - Bearmakars: Free Catalog Of Supplies,
1-600-488-5444. Semplex, Box 114T6F, Minnaapols,
Minnesota 55411

FREE BEERMAMING BOOK-Catalog. Finest Equipment,
ingredients. Fast Sarvice! 1-B00-B52-3545

FREE Catalog. Sebastian Brewers, TT10 §1 Avenus, Vem
Beach. Florida XP0ET. 1-800-TH0-S5U0DS5

FREE. Homebrewer's camiog. Brewery, 1300 Cuincey,
Minneapolis, MN 55413, BOD-347-4047

BURGLAR ALARMS & HOME
PROTECTION

DRIVEWAY ALARMS. Small Wirstss Linit Alerts You Whan
Aryore Enters Your Propaerty. Free Brochure, TCT, 967 East
Park Cenlor Bivd, #3484, Boise, daho B83T08-6T00

DOrder
Form
Mechanics =
224 West 57th Street, New Y. N.Y. 10018 Fll:m;l!ﬂ-l-ﬂﬂ
Clasaified Advertising Dept. (212) 645-3167 586-5562
DEADLINE FOR ADS: Copy and paymant mus! ba recaivad by the 5th day of the 2nd preceding month for the ssus in
which the ad is 1o appear. Sea Head of Classified Section. §11.65 per word—10 Word Minimum
HOW TO COUNT WORDS: Name and addrass must be included in counting the numbar of words in your ad. Each
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PREVIEW

COMING NEXT MONT

Fast-Forward

Trans-Atlantic cargo ships aren’t suppased to
look sexy, but this next-generation concept
craft breaks all the rules. This ship will haul
more freight and do so at luxury-liner speeds.
Take a ride—it’s next month’s cover story.

Detroit 95

The new models will get your attention, as
styling and performance reach new heights.

Get the complete story on the new cars,

along with all the latest technical innovations.

Information Unlimited

You've read about the information super-
highway—here’s your Infobahn roadmap.
Our guide to computer information services,
databases, bulletin boards and more lets
you plug into the PC world.

Thunder Pilots

Imagine a couple of P-51 Mustangs flying 50
ft. off the ground at 400 mph and you get a
sense of the Reno air races. Here's a look at
these aircraft and the thrills they provide.

Is Stereo Dead?

Traditional 2-channel is dead, as audio mowves
beyond stereo. What's next? How about spa-
tially enhanced 4-channel surround sound?

Roofing Guide

Here’s how to get the most roof for your
money. Our roofing buyers guide explains the
different materials available and details the
strengths and weaknesses of each product.

Editor's Note—Due to changes in production schedules, an
ariicle may not appear when orginally planned. We upa!'l:rgrae for
arny inconvenience this May Cause.
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IF You're Serring For A No-Name EnciNe,
Bt Sure You Buy Name-Branp SHoes.

There are brand names you know and trust for just about all of
p life’s necessities. But until now, no nationally known brand name for
Pl remanufactured engines.
J '313 : But now, AC-Delco has put its brand on reman. You get a known

and trusted name. A full line covering most makes and models. And
a limited 12-month, 12,000-mile full parts and labor warranty,
honored nationwide.

Now when you get back on the road with a reman engine, you can

have confidence you'll be driving all the way.

Call 1-800-AC-DELCO for details.

AG-Derco. Irs Like Buying Time.

ACDelco Engine



No, this is not a pop quiz. And no, the answer stance, distinctive styvling and “shift-on-the-move”
is not 224 Fact is there’s never been any question PWDemand. Maybe it's the availability of a 3.0-liter
about it. Toyota has simply been the #1 selling OHC V6. Or maybe it's Toyota’s HiTrac independent
compact 4x4 pickup for 14 years running front suspension. OF course it could just be Tovota's
Fourteen years without missing a beat. reputation for quality that propels us 10 one sales

How has Toyota pulled off a winning streak ol peak alter another, after another, after another
this duration, you ask? Well, maybe it's our rugged [oyota Trucks. You just gotia love ‘em.

& TOYOTA 4x4

"I lawe what vou do for mie”




