NASA Calls The
SR-71 Blackbird To
Active Duty

WHAT WE LEARNED

FROM DESERT STORM
America’s High-Tech Killer PunchHas
Changed The Way We Win \X/ars

SPORT-TESTING

BIG-BUCK SNEAKERS

We Compare The 5 Hottest Models
For Value, Performance And Class

RESTORATION DREAM =" ="

Build A Traditional _a—
Covered Porch

] }‘ .r.
dy G dy

E




L.

Strange




Ranger Has The Best
Gas Mileage Of Any Pickup
In America*

Today, gas station owners seem to
be seeing Ranger owners less and
less. What's the story?

Ford engineers just wouldn't rest

until they made the best-selling

compact truck an even smarter buy.

Their timing couldnt

have been better.

Ford made every gas dollar go
farther in a Ranger with the fuel-
skimping combination of a 2.3L multi-
port EFI engine and 5-speed manual
transmission.

Think about it. The best gas

mileage of any pickup.
There’s nothing strange about the
fact that this is America’s favorite

compact truck.

THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS
Buckle up— together we can save lives ARE BUILT FORD TOUGH
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A fistful of flavor
for small change.

SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight.
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NOTES

@ Just when we thought the SR-T1 Blackbird was out to pasture, along comes
NASA and calls three of them to active duty. The SR-T1, for years America's
premier intelligence-gathering aircraft, was “retired” by the Air Force last
vear after budget cuts and aatlﬁlites grounded the Blackbird. As a last blast at
its detractors, the bad Bird set a new transcontinental record on the way to
the Air and Space Museum in Washington, D.C. (see 'i‘e_ch__t_ﬁm age 18
June "90), once and for all firmly establishing the SR-71 as the fastest p
that ever flew,

Now, a scant yvear later, NASA has decided that the SR-T1 would make a
nifty research aircraft, giving engineers quick and easy access to both the

fringes of space and the upper extremes of speed. This month's cover story
was written by Maj. Terry Pappas, USAF. Pappas, an SR-T1 aircraft com-
: mander for many vears, isa

command pilot with more than
5000 hours of flight time in SH-
Tls, B-52s and sundry other air-
craft. He is currently an in-
structor pilot at Edwards Air
Force Base, California. No one
knows his way around a Black-
bird like Pappas—unless it's his
| longtime RSO (reconnaissance
systems officer), Maj. John
Manzi. The full report beging on
page 27. . . . Remember when
you could just go into a store
and buy a pair of sneakers? To-
day, there are more different
kinds of sneakers than there are
blondes in California. And the
| sneakers cost more than the
blondes. So what's a guy to do?
You can start by reading the
first-ever in-use ecomparison
test of big-buck sneakers that begins on 35. We recruited five jocks on
the POPULAR MECHANICS editonal staff and asked them to flog the shoes to
death. The shoes, frankly, fared better than the staffers, most of whom were
&nne to flaceid feet after only hours of working out. . . . Can American cars
competitive qualitywise with the best from Japan? If you're talking about
the Buick LeSabre, the answer is a rousing yes. Owners have raved about the
quality of the car for two years running inJ.D. Power surveys, and now our
own Owners Report confirms that the Buick LeSabre is right up there in qual-
ity with legends like the Acura and Lexus. Check out the full results in this is-
sueonpage39. . . . What do you do when a deck just isn't right for your house
and a patio is too '50s7 How about building a porch. They're back in stvle, and
we tell you all in a complete guide to building (or repairing) a porch. It begins
onpage 62. . . . Operation Desert Storm turned out to be the proving grounds
for many of our high-tech weapons systems that previously had been used
only under simulated conditions. And what a result. One hundred days
showed the world that high-technology can make up for lack of sheer num-
bers. “Lessons Of The Black Box War” on page 46 mFl influence war strategy

for decades. Till next time.

oe Mdham

The PM test team: |clociowise, top left) Swan, Wll-
son, Canniff, Vizard and Skorupa.
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YOU CAN SAVE A
LOT OF ENERGY IF YOU
KNOW WHAT TO
LOOK FOR IN A HOUSE.
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You know just what you want in a house - how many bed-
rooms, the type of yard, maybe even the color of the shutters.
But have you given much thought to what the energy source
should be? When you shop for a home, remember the advanages
of high-efficiency electric applications. A high-efficiency
electric home uses less energy for staying warm and keeping
cool. Electricity also gives you plenty of design flexibility, so you
can choose from a wide range of energy-efficient appliances.

And if you're building your new home, remember that build-

ing electrically costs less. Because you don't need extra piping
for gas or oil. You should also know that advances in technol-
ogy are making electric applications more efficient. This helps
conserve our energy resources, which contributes to a cleaner

environment, now and in the furure. [fyou'd like to know more
about energy saving programs in your area, contact your electric
utility. We can promise you it won't be a waste of energy.

K.z ELECTRICITY

Taking you into the future.
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']}wt's how BMW Rowundel Magazine
described our ESCORT DSP radar
detector. And for good reason. Totally
redesigned, it sets the performance
standard against which others try to
measure up.

I fact, all our radar detectors have
earned reputations as the world's
finest. Koad & Track called us the “in-
dustry leader in detector technology.”

These are the best engineered,
best built, best perfforming radar
detectors you can bay. Also delight-
fully easy to use. Just turn them on
and drive, And relax,

Buy direct from the experts.

We design all our own detectors,
from the ground up. We build them
in our Ohio factory. And we only sell
them directly to you.

Call us toll-free and talk o
someone who really knows radar
detectors. Not a salesperson selling
hundreds of different products, from
dozens of manufacturers. And if
you order before 6:00 pm (Eastermn
Standard time), we'll even ship the
same day,

PASSPORT
Pocke!-size protection
at a gredl price.

The very first radar detector 1o
combine high performance with
compact size, PASSPORT is the one
that everyone has tried o bear

But “they all fall shont of
PASSPORT's benchmark design and
overall perfformance package,”
according o BMW Roundel,

“PASSPORT is a winner,” says
Car and Dviver, "You won't go
wrong with its robust construction,
superb ergonomics and well thought-
out audible wamings."

More than one million drivers
depend on PASSPORT. Now you can
o, at a new low price.

ESCORT DSP
The performance champion.

The oniginal ESCORT revolution-
ized radar detector performance. The
all-new ESCORT DSP takes another
quantum leap forward, bringing you
protection superior 1o all others,

Longest warning time. The
secret is Digital Signal Processing (DSP),
the same advanced system used by
military radar 1o spot enemy aireraft,

ESCORT DSP picks up radar signals
— even distant “instant on” radar —
farther away than ever before possible.
It uses DSP to sample those signals,
50,000 times a second, and analvees
them with its em-board compater,

Result? A dramatic increase in
waming time — as much as en
seconds, Precious extra seconcs thar
give you time 1o react.

Big performance. Small size.
The metal case, finished in non-glare
black, is small enough to mount
unobtrusively on windshield or dash.

SOLO
The first radar detector
designed for travelers.

Until nowr, it's been a hassle 1o
enjoy high-performance radar
detection when you traveled and
refited cars. But now there's SOLO.

No power cord. Unlike any other
detescror, SOLO s self-powered. There's
no dangling power cord, Just clip
SOLO o your visor and switch it on.

SOLO is small enough to carry in
your shin pocket. lts magnesium
case weighs a mere 5': ounces. In

Nothing else even comes close”

your car, it's next to invisible, And its
so convenient vou'll never drive
without it

The secret of SOLO's self-power
is that it uses only 2% of the power
reqquired by conventional detectors,
giving you months of protection on a
single 9-volt hattery.

Yet it's as sensitive as a cord-type,
with all the advanced features of the
original ESCORT and PASSPORT.
And it maintains gl] its radar wamning
power over its entire battery life.
SOLO is even smart enough o turm
itself off if you forger,

MONEY-BACK GUARANTEE

Call us now to road-test the radar
detector of your choice for 30 days.
If you're not completely satisfied,
return it for a full refund, including

shipping.

Call toll-free
e

{ 1-R00-543-1608 for Service [nformation)
Major Credit Cards Accepted

SOLO $349
ESCORT DSP $299
PASSPORT $199

Ok mesideyits 2k 5.5% ta, Prices highes in Canads.
Standand shipping and handliag s $4.95
or pveragi delivery & available for $14.95,

CINCINNATI
MICROWAVE

The World's Finest Radar Detectors

Cincinnati Microwave
¥ Department 606361

{ne Microwave Plaza
Cincinrati, Ohio 45249

& 1 CMT




LETTERS

Report From Charlie Battery

Your article on Charlie Bat-
tery was fantastic, My sal-
diers and I truly thank you

for your correct attention to

detail and “soldier perspec-
tive." My females have been
envious of all the male domi-
nation in other articles, This
article definitely helped bal-
ance the scales. We especial-
Iy liked the picture quality of
all your photos, These sol-
diers were the unsung heroes
of Desert Storm and it was
great to give them the recog-
nition they deserve. | was
afraid that your article would
focus on only a couple of tech-
nically oriented individuals
from within my command. It
was refreshing to see that I
was incorrect in my assump-
tion, You've definitely made
a believer in me regarding
the authenticity and honesty
of your magazine. [ will sub-
seribe as soon as [ return.
Great stuff? Thanks again for
a terrific representation of
the Scudbusters,
CAPT. KEVINF, GROOME
CMDR., CHARLIE BATTERY
OPERATION DESERT STORM

The information presented in
America's Arsenal was infor-
mative, as far as it went.
However, [ am concerned
about the absence of several
very important weapons sys-
tems that played key rolesin
the Middle East battles.

How about some of these:
® The E-2C Hawkeye, a na-
val Airborne Early Warning
aireraft, used by the U.S.
Navy for long-range radar
reporting of air and surface
contacts, and for control of
Navy fighters in a hostile
environment.
® The Air Force's E-3 Air-
borne Warning and Contral
System (AWACS), flown
during Operation Desert
Shield and Desert Storm to
gather information about
Iragi intentions and threats,
and to defend Saudi Arabia
from an Iragiattack. The E-3
was one reason the early air
campaign saw so few air
losses.
® The AC-130 SPECTRE
gunship with its complement
of sensors and firepower.
® The C-130 AirBorne Com-
mand and Control Center,
which made available infor-
mation and intelligence to
the ground commander,
® The Strategic Air Com-
mand (SAC), KC-135 and
KC-10 tankers, used to re-
fuel all those planes in the air.
These flying gas stations
made it possible for aireraft
to take off with a lesser
amount of fuel and more
bombs. Onee airborne, the
fighter bombers would take
on the gas needed to com-
plete their missions.

The real thunderin any
operation, however, is the
young people who are willing
to go all out for their beliefs
and for their country, no
matter which side,

TOM POMELOW, USAF, RET.

{Address not given)

I was extremely disappoint-
ed at your exclusion of the
UUH-1 Huey, The venerable
Huey has been and still is an
integral part of the Army., Its
use as i general transport,
gunship and, especially,
medivac aircraft is unsur-
passed, The UH-1 Huey is

$385.95

probably the one helicopter
that is most likely to be seen
because of its large numbers
and widespread use.
MICHAELDEY
KINGWOOD, TX

Radar Detecting

I am an old man whose days
of fast cars and beautiful
women are long gone., Yet, |
own and use a radar detec-
tor. Why? Because many ju-
risdictions make money from
careless and unknowing mo-
torists by extending the city
limits of the jurisdiction 1 or2
miles out in the country
where the speed limit
{whether posted or not) is re-
duced automatically to city
limits. When I traveled sev-
en states in pursuit of my
business, there were many
times when I'd be at the 55-
mph limit only to find myself
suddenly in a 45-mph zone
with police radar clocking my

. Those of us with radar
detectors know how often
this can happen. My leadfoot
days are past, my reflexes
are slower and [ drive a car
with less power than [ used
to. It is unlikely that I will
intentionally speed, But as
long as some jurisdictions
continue to fine motorists for
being 5 miles per hour over

Child's oak sled
bullt by reader
Luls DeAndrade Jr.

the legal limit, 1 will continue
touse a radar detector,

DALE CRANDALL

MARIETTA, GA

Inarecent Letters column, a
reader requested a naviga-
tion radar warning system.
Has he ever tried an automo-
bile radar speed detector? 1
have, and I receive definite
blips from other ships at sea.
If the blip is dead ahead or
dead astern on either the di-
rect port or starboard quar-
ter, look out! The unit can be
mounted on the end of a
broom handle, I even mount-
ed one in an upside down
plastic dish pan for weather

protection,
WILFRED 8. TUCKER
PENSACOLA, FL

Winter Wonder
Thank you for your plans on
building an oak sled for chil-
dren. My wife is six months

with our first child,
and I figured it would be a
great gift for our family,
even though it's a bit prema-
ture. I built the sled secretly
and surprised her. In the
process, I made a few note-
worthy changes. First, 1
made the slats wider and
only uged three. Instead of
the round maple posts, 1 used
rectangular oak posts. It was
a little more work with my

{ Please turn to page 10)




Better double-up on the sunscreen. Because when you
have a Yamaha, you'll want to get cracking at the break
of day and keep it up *il the sun goes down.

You see, Yamaha gives you more. More
choices. More fun. Theres six models to choose
from, including the new Wave Runner VXR.
So soloists, pairs and even trios can get
in on the fun.

And the fun won' quit.

You make sure of that when you

make sure it’s a reliable Yamaha. Call
for a dealer near you.
1-800-526-6650 is the
number. Yamaha
is the name.

Hm that won't quit.



LETTERS (Continued from page 8)

router to dado for the rectangular post,
but I felt it would make for a more con-
sistent look. The front crossmember is
locked into the runners. I felt this would
make it stronger since the sled would be
pulled by this crossmember. | used
brass screws because they blend into
the wood eolor better than stainless. I
serewed the runners onto the two main
crossmembers for added strength and
into the top of the rail at the back, Also,
the handle has steel sides and an oak end
to hold on to,
LUIS DeANDRADE JR.
BRIDGEWATER, MA

On The Right Road

Congratulations to POPULAR MECHAN-
18 and Outdoors Editor Joe Skorupa
for an outstanding special section on the
Tread Lightly! program. Your maga-
zine has been at the forefront of support
for the effort, and I'm sure the interest
generated by this section will help to
ease the growing pains of Tread Light-
Iy!, Inc., and its dedicated staff.
WILLIAME. BAKER
VICE PRESIDENT, CORPORATE
COMMUNICATIONS
RANGE ROVER OF NORTH AMERICA, INC,

I really appreciated the Tread Lightly
section. You were right on track. After
24 years of the 2-wheeled experience,
virtually all of it has been off-road with
40% trails and 60% closed-course prac-
tice and racing. The technique men-
tioned to avoid spooking a horse is just
perfect and very important, Spark ar-
resters do not come on motoreross mo-
toreyeles and only on one moedel of en-
duro-type bikes. They are, however,
easy to install in about 5 minutes. They
cost from $40 to $50 for ones that bolt on
to existing mufflers, and around $90 for
a l-piece muffler/spark arrester. A
gereen inside or cones for particle de-
flection are the current designs. You
can only ride closed-course, private race
tracks without one. You also need your
registration and off-road frame sticker
with you unless you're on a private
track. GEORGE WALLACE

MOORPARK, CA

As a new subseriber to PM, I'd like to
comment on your off-roading guide.
Michigan has neither rocky out-crop nor
desert for off-road vehicles, And Lake
Michigan's dunes have too fragile an eco
system for consideration. Thus, it is im-
possible for dirt bikes, ATVs or 4x4s to
“Tread Lightly” and aveid environmen-
tal damage.

Enowmaobiles might be okay when
used on deep snow or frozen lakes, al-
though their irritable whine still pol-
lutes the beauty of Michigan's North.
On thin snow, they wreak almost as
much havoe as dirt bikes and ATVs.

The ugly scars left by dirt bikes,
ATVs and 4x4s have ruined this beauti-
ful state. Denuded, eroded, slashing
wickedly and unnaturally across the
landscape, those so-called trails are eye-
zores. Damning evidence of a hobby run
amok. Off-roaders are just like motor-
cyclists. Bikers righteously insist that
they are law-abiding motorists who de-
serve their place on the road. Yet, the
minute traffie comes to a standstill, they
cannot resist moving between the lanes
or scooting along the shoulder. So, too,
the off-road erowd, as disciplined as
they set out to be, cannot resist punning
it on a slope or through a soft spot. The
machines are irresistible.

To me, the only acceptable off-road
vehicle might be a very low-powered
machine—with even a governor or reg-
ulator attached to limit speed—ultra
quiet, with oversize swamp tires sans
sharp nubs or tread.

FRANKP. HOGAN
GROSSE FOINT FARMS, MI

Your Tread Lightly section was excel-
lent. [ strongly agree with you about
how snowmobiles wreck the ground,
and I'm happy that you informed your
readers about the problem.

I snowmobile and enjoy it. But if
there isn't much snow on the trails, 1
stay off them. I alzo don’t go fast on
land. I save it for the lakes.

When visiting Michigan in the sum-
mer, [ went for a walk and looked at the
ground where [ had gone snowmobiling
during the winter. There was no vegeta-
tion, just dirt.

I think it's okay to snowmobile as long
as you don't overdo it. It takes many
years for nature to put things back the
way they were,

JERRY HALL I
DAKLAWN, FL.

Air Down Under

In your Boating '91 guide you referred
to a product ealled Diveman which ap-
pears to be a bladder and air pump type
of system allowing a swimmer to ex-
plore the depths of the ocean down to 20
ft. Unfortunately, your article could
mislead the uninformed and uninstruet-
ed general public that this device can be
safely utilized without prior training in
the proper use of compressed air. I've
been an active scuba diver for 27 years,
acharter boat operator for 17 years and
formerly a diving instructor for the Pro-
fessional Association of Diving Instrue-
torsand the YMCA.

Improper use of this item could lead
to pressure-related injuries such as air
embolism, pneumothorax and other
Eressure—related problems that lead to

rain damage, paralysis and even
death. CAPT. MICK TRZASKA
(Address not given)

SEND
YOUR IDEA OF
THE ULTIMATE
LIQUOR CABINET.

ANDIFIT'S
THE BEST,
WE'LL SEND
IT BACK.

Design the ultimate in liquor cabinets
and send in a description and plans. If
we decide yours is tﬁe best, we'll build
it for you. And send it back. Free.

OFFICIAL RULES
1. o Purchass Mecessary. To enter, create your vision of

?_Thcmaandmwmww.m

specifications. The prize
incudes i acuisition of all materials, iahor and shipping
mmmmmmwwum

n
such a circumstance the cash diflerence will not be
awarded.

6. The winner will be notifisd by registersd meil on
sign

sali-adoiressed ervelops i0:
mmc.mwm P00, Buooe 705, Saryrevitie, MJ
Dﬂ?‘lmmm“mw be available on or about
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‘TIME MAZMINE

—  $385.95 ————
75 YEARS AGO: JUNE 1916
m | Airship Down Fathoming
Blimps and zeppelins were | The Depths

the rage, but all it took was a
storm to deflate the airship’s
image. For example, the
U.5. Navy decided to go
lighter than air with a frame-
less dirigible. But the Navy's
first blimp, the ON-1, ar-
rived in Penszacola, Florida,
just in time for a gale. Ripped
from its moorings, the air-
ship drifted 75 miles before
belly-flopping into a swamp.
Meanwhile, German zeppe-
lin Luftschiff-1% fell vietim to
a North Sea squall, earning a

pliace on our cover,

50 YEARS AGO: JUNE 1941

Before there was
BONAr, OCEANOETa-
phers had to dream
up complex schemes |
to chart the ocean
bottom. One idea
was to link two
wheeled subma- i
rines by cable and 8

walk them across
the sea floor, each
sub leashed to a
ship by an access
tube. The subs would erawl
side by side until an obstrue-
tion caught the cable. From

JURGLE EXPFLOFING BY TRAILEF
A G,

ey Armeg SErm

Diesel Dynamo

The railroads were under-
going a power switch: Steam
was on the way out, diesel-
electric was in, delivering
high efficiency. The world's
most powerful freight loco-
motives rolled off GE's Elec-
tromotive assembly lines.
Typical was the power unit
that pulled the Santa Fe No.
100, which drew 5400 hp
from four Electromotive V-
16s. These legendary F-se-
ries locomotives were cous-
ins to the diesel streamliners

Big Dlggl'.'r
Meanwhile, other mechani-
cal titans stalked the Ameri-

the angles by which the cable
deflected, the submariners
cinthd gauge the snag’s position.

Erie excavator, Balanced on
four caterpillar traction feet,
this oversized power shovel

that were muscling in on the | can landscape. One such me- | swung adipper that was roomy
passenger business. gamachine was the Bueyrus- | enough to hold 52 men,
25 YEARS AGO: JUNE 1966
g | Lawn Ranger Briny Mining
POPULAR A 3-wheel garden tractor | During the 1960s, the ocean
MECHANICS . that yvou built from a kit? | floor offered as many lures to
BRI, | What better project to whet | engineers as the Moon. The
SECRTT SHAPSHOTS ‘*“ both automotive and home- | big difference; the seabed’s
DI THE shop interests? And the ma- | immediate payoffs in oil, ore,
67 CARS chine itself had a lot going for | diamonds, even food. Re-

it. It eould turn on a dime,
thanks to front-wheel drive
and an arrowhead configura-
tion. A single handlebar con-
trolled throttle, braking and
steering, The garden tractor
weighed 300 pounds, half of
which was dead weight to
keep it stable, but its 3's-hp
engine could haul a trailer

loaded to 3500 pounds.

motely operated vehicles like
Shell 0il's Mobot were al-
reafdy roaming the sea bot-
tom, while divers tried out
pressurized habitats like
Westinghouse's Cachelot
iright). Poised on the draw-
ing board were deep-water
dredging rigs for subsea
strip mining and robots to
tend submerged oilwells, PM
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Paul Flinn, Construction Superintendent, Weatherford, Texas.
Over the past 40 years, he's never worked without his favorite hat Or his Skilsaw.
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THE NEW BUICK
EITHER THE COMPETITION
OR WERE CHARG

*Based o FPA timated hwy. mpg
25 Hoadmaste: 11‘ E“mlpiurynu ank capacity
telanuiacturer’ m ted retai ||:H' necluding dealer prep and destin

hageT ie-:ue nd optios Ichlnq Levels of equipment vary.

'i'! 5 get it together. buckl up
1991 GM Car -*.I righis reserved. Roadmaster is a trademark of GM Corp.



ROADMASTER
[S CHARGING TOO MUCH,
ING TOO LITTLE.

'92 Buick 91 Lincoln
Roadmaster Town Car
Sedan Executive Series

Engine 5.7-litre V8 4 6litre V8
Anti-lock braking system Standard Standard
Driver-side air bag Standard Standard
Drivetrain Rear-wheel drive  Rear-wheel drive
EPA-est. hwy. range* 575 miles 460 miles
Seating capacity 6 passengers 6 passengers
MSRET §21,445 530,038

The new Buick Roadmaster is everything you'd expect from a luxury
car. Its standard features include full-size comfort and big V8 power. The
security of anti-lock brakes and a driver-side air bag is standard, too. And
of course, it's built to the exacting standards of Buick quality. So how come

the new Roadmaster costs thousands less than the Lincoln
Town Car? Simply because at Buick, we still
make value a standard feature of every car
we sell. For more on what is perhaps the
best value in American luxury sedans
today, call 1-800-238-2929.

W)

BUICK

The New Symbol For Quality
In America.




THE INSIDE STORY ON ANEW LEVEL
" OFCLOSENESS AND COMFORT

More hair enters Improved system Improved system
the chamber of the lifts and exposes culs hatr even closer;
mproved " Lift additional harr.

and Cul” system.

Cuets off
more hair,

One look into our revolution- directed to the blades. The cutting
ary new razor and you'll realize the ~ system has been engineered to
standards of shaving gr S shave even closer without

have been raised. (<> the blades touching your
Dramatically. You'll | skin. And an improved
find you can now shave &8 bearing mechanism
closer than ever without delivers a more consis-
the slightest sacrifice tent, smoother cutting
of the legendary Norelco action.
comfort. Together, these engi-
This new standard neering advances shave
of shaving excellence was you closer than ever. Yet
achieved through major not one 1ota of comfort
- lmprovements i has been lost. Rather,
»**"*« I\ invirtually  NewGENERATIONNORELCO  you've
=4 ‘ b2\ every area of gained a new '
\2 ‘ 5 the Norelcopatented  level of closeness 5
ey’ “Lift and Cutn system.  and comfort. '

pemacurr. e comb slots have And that, gen-
efched on our heads 15

weaswacesr. - DEEN redesigned so hair  tlemen, is the real

Sprkormane. growing at inside

any angle can be quickly (:)Nor eico story.
Al e | NEW LEVELOF CLOSENESS AND COMFORT.
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Army’s Superdozer To Breach Future Minefields

FORT BELVOIR, VA—
When the time came to pene-
trate the minefield laid by
Iraqi forces along Kuwait's
southern border last Febru-
ary, American and Pan-Arab
forees had it easier than ex-
pected. Not only was [ragi
registance wealk, but U.5.
combat engineers led the
charige with technology de-
veloped for the Army’s ob-
stacle-breaching machine of
the future,

The Combat Mobility Ve-
hiele (CMV ) is destined to re-
place the M728 Combat En-
gineer Vehicle and the M9
Armored Combat Earth-
mover. Along with its tele-
scople excavating arm, de-
sigrned to level berms and fll
tank ditehes, the CMV will

feature a new V-shaped
mine-¢learing rike,

Driven through sand or
loose zoil, the rake lifts mines
and pushes them to either
side of the vehicle, leaving a
trail broad enough for ar-
mored vehicles to tread. Last
December, the Army's Bel-
voir Research, Development
and Engineering Center
rushed the rake into emer-
gency production, By mid-
February M1A1 tanks and
other vehicles were sporting
the device, fitted with a pro-
truding skid shoe to keep the
rake at a constant plowing
depth. The CMV itself will
gauge and adjust the rake’s
Editor; Abe Dane

AsLrL E o G ji||t
Crorributory. Mike Flion, Bob Scheim

depth automatically viaa mi-
erowave-based sensor,

The Army aims to field the
CMV before the year 2000.

Combat Mobility Vehicle uses
rake to clear land mines.
Excavator arm can lift 2 tons
when fully extended to 26 ft.

Highlights This Month

B Green Power—Plants convert sunlight
into electricity.

B Demo On Demand—Commandos have a
new tool to knock out bridges.

B Fusion's Future—New worldwide effort
to tame thermonuclear energy.

B Mines With Minds—They don't just sit
there, they go after their targets.

B Blow Pipe—The pneumatic tube mounts a
surprising comeback.

B Guarding Our Freedoms—aBill of Rights
Tour features state-of-the-art security tech.
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(Mare Tech Update on page 20)
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SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight.

Lights 100's, 12 mg. "tar”, 0.9 mo. meotine; Kings, 1 mo. "t
1.7 mg. mcotme av. per cigarelte by FTC method
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C-17 Set For
 First Flight

| LONGBEACH, CA—This
summer the Air Foree will
watch the future of its airlift
capability take off for the
first time. The C-17, built by
Douglas Aircraft, is sched-
uled to begin flight tests next
manth.

Despite controversy sur-
rounding cost overruns, the
Air Foree is standing by the
C-17. The plane combines the
short-lunding ability of a C-
130 with long-range carryving
eupacity eloser to that of a C-
4. It ean tote 167,000 pounds
2400 nautical miles, yvet touch
down on & strip shorter than
3000 fi., thanks to engines
that blow exhaust aeross

The C-17 |above| relles on winglets and blown-flap system |shown
being tested, right | for lift on steep approaches to short runways.

wing flaps to enhance lift. Its
comparatively stumpy 165-
ft. wingspan allows better
use of airfield space.

In addition, because the
jets' thrust reversers divert
air upward, pilots can keep
their engines running during

loading or unloading without
kicking up dust. The revers-
ers ean also back o C-1T up a
2" ramp.

Military Airlift Command
wants to buy 120 of the big
jets, to replace C-180z and C-
141s initially, and C-5s later.

'andSnnnPower

OAK RIDGE, TN—Although plants
have thrived on sunlight for billions of
veurs, only recent ]_'l.' have humans tried
harnessing plants’ solar machinery for
their own energy needs. At Oak Ridge
National Laboratories, two such efforts
are underway.,

In the first study, researchers are us-
ing green algae to split water into hy-
irogen and oxygen. Both are byprod-
ucts of photosynthesis, the process by
which plants convert sunlight, water
and carbon dioxide into chemical ener-
£y. Pumped out of a bioreactor contain-
ing the algae, the gases could be run

through a fuel cell to make electricity.
The other project taps right into the

flow of electrons touched off by photo-
synthesis. Chemists have extracted
tiny chloroplasts, the “solur panels” of
plant eells, and coated them with plati-
num. When exposed to light, the coated
chloroplasts emit a current through the
platinum, Small and responsive, the
L!h|ur'u]J|Lu-=ts-i.'u'u]ii I'I1.jntu-|-]:!|w|r-u1|‘|||u'1_'
civeuitry of future aptical computers.
The Oak Ridge experiments dovetail |

with efforts elsewhere to replicate the |5

chloroplasts directly.

Green algae in a glass bioreactor
photosynthesize under light and glve off

SLIN SENSOR

gases that power fuel cells. |2

Solar-Sail Satellite

MOSCOW, U.S.5.R.—Now | missions, all tailored to eol-

on Soviet drawing boardsisa

lect data on plasma physics

gutellite that would maneu- | and the magnetosphere of

vier in space using solar sails
instead of attitude-control
rockels.

Dubbed Regatta, the 1100-
I.Nlll!ltl. .-'-]J:u'm.‘]'jd'i L'uultl carry
sengitive seientific instru-
ments whose accuracy would
be impaired by conventional
thruster emissions. A 20-ft.-

dia, solar sail and eight solar

rudders would stabilize and
control the satellite once in
its designated orbit.

Astrophysicists at the So-
viet Union's Aeademy of Sci-
ences envision five Regatia
Regatta satellite would rely on
solar gall and rudders to adjust
attitude, avoiding adverse
thruster effects.

the Earth. One would even
swing around the dark side of
the Moo, |

In addition, the Soviets
have suggested using a Re-
gatta as an early-warning
satellite for solar storms.
These flareups on the Sun's
surface send waves of high-
energy photons earthward
and trigger damaging surges
in electrieal-utility equip-
ment. The early-warning
spacecraft would station it-
self at the libration point
where the gravities of the
Earth and the Sun balance
out. Two L. 5. satellite mak-
ers have also proposed early-
warning spacecrufl.

{Moare Tech Update on page 21)
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PICATINNY ARSENAL,
NJ—The mission: Blow up a
bridge behind enemy lines.
To Army demolition special-
ists, that can mean lugging
hundreds of pounds of plastic
gxplosives and doing on-the-
spol engineering under com-

i ——— A PN Ay ,

A.rmy N Bri Blaster

mando-raid pressure. But
the Army intends to make
the job easier with a single
30-pound tool that ean knock
out a 5 x 6-ft. reinforced-
concrete bridge column.
Called a penetration-aug-
mented munition (PAM), itis

--’ ' .

A magnetic sensor at the
tube's mouth probes the col-
umn to find a space between
steel re-bars. The tube then
bolts itself to the concrete.
Triggering PAM sends a
shaped-churge projectile
tearing into the concrete,
opening 4 channel for the

PAM's initial shaped-charge

JUNE 1991

biast carves hole in concrete.
Then, main charge rockets into
hale and detonates.

main charge that follows.
The detonation shatters the
column from the inside out.

The Army is now testing
FPAM and aims for production
i 1584,

Microlasers En Masse

ZURICH, BSWITZER-
LAND—Degspite their kin-
ship to microchip compo-
nents, tiny semiconduector
lasers (like those in CD play-
ers) aren’t easy to fabricate
in volume. But IBM engi-
neers may have broken
through the mass-produetion
barrier with a technigue bor-
rowed from chipmaking,
Lasers of any size need
mirrors, and making miero-

mirrors has been the bottle-
neck in microlazer manu-
facturing. Convention-
ally, the mirrors are made
after the laser is removed
from the wafer—by
cracking its semiconduc-
tor material to form @ re-
flective surface. \
The IBM method forms
the mirrors while the lusers
still reside by the thousand
on 1 wafer of semicondoctor

material. Engineers etch

mirrored trenches into the

material, then fill them with

a semireflective coating to
boost the performance of
the lasers.

Not only will the full-
waler technique speed
mass-production, it will
uid integration of aptical
and electronic cireuits.

A 2-in. wafer holds 5000
semiconductor lasers, whose
mirrors are trenches one 5-
thousandth of an inch deep.

POPULAR MECHANICS ® JLINE 1771

Star Wars Bull's-Eye

KWAJALEIN ATOLL,
MARSHALL ISLANDS
—While Patriots held the
missile-defense spotlight Lust
winter, a far more advanced

technology was rehearsing

high over the Pacific Ocean,
The Army’s Strategic De-

fenge Command was try-

ing out Lockheed's Exoat-

mospheric Reentry-Vehicle
Interceptor Subsystem
(ERIS), which would nail in-
coming ballistic missiles, The
first test of the system wasa
bung-up success.

First, Vandenberg Air
Force Base launched a Min-
uteman [CBM, targeting a
remote Pacific Ocean locale.
Satellites and
@ ground radar

| handed trajectory
| dataoverto ERIS
o controllers. The 3-
stage ERIS rock-

| ERIS test vehicle
(far left| stands in
silo prior to laundh.
Kill vehicle [left)

undergoes final
aszembly.

| et blasted off and, en route to

the missile, received several
course-changing updates
from ground control.

Meanwhile, the Minute-
man released decoy balloons
and a blank reentry war-
head. Onee the ERIS kill
vehicle separated from its
boosters, it used an infrared
telescope and image-pro-
cessing circuitry to distin-
guish decoys from its true
target.

At the same time, a boost-
er adapter section began a
flight path parallel to the kill
vehicle, training a battery of
sensors to record the inter-
cept. Just before impact, the
kill vehicle unfurled a plastic
umbrella to ensure collision
with its target.

Two more demonstrations
are planned for this year.

{More Tech Update on page 22)
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ROSELAND, NJ—The cost
of controlling incinerator
emissions has prompted a
search for better ways to dis-
pose of infections medical
waste, Now, an automated
treatment system developed
by ABB Sanitec uses micro-

| waves to kill dangerous

germs,

First, hvdraulic lifters
empty i dumpster into a feed
hopper, There, two counter-
rotating shafts shred the
waste while steam percolates
through to prevent germs
from becoming airborne,

The wet, shradded waste

then moves through a screw
conveyvaor for about 30 min-
utes. Six microwayve units

FILTERIFAN

&
SHREDDER

s
SCREW CONVEYOR

it above 200° F. The waste
then is held in a balunce pipe
at 200 F for another 20 min-

sterilize the waste by heating | utes before discharpe.

ITER tokamak, largest yet built, will use superconducting magnets
to hold plasma, Breeder blanket will replace tritium lost (n fusion.

The system cuts the waste
volume by 80%, and the resi-
due can be treated like nor-

| mal household waste,

On-site disinfection system zaps
medical waste with 1200 watts
of microwaves for a haif hour,
rendering It safe for removal,

The Future Of Fusion

LIVERMORE, CA—A fu-
sion reactor that prodoces
energy for more than a few
seconds is the next step to-
ward penerating unlimited
electricity from thermo-
nuelear power. But such a
machine—the prototype for
a rommercially viable fusion
plant—eould cost more than
6 billion to ereate.

With that in mind, the
United States is collaborat-
ing with the Soviet Union,
Jupan and the European
Community to design and

build the International Ther-
monuclear Experimental
Reactor (ITER).

The higgest superconduet-
ing magnets ever made will
confine hydrogen plasma five
times hotter than the Sun's
interior, Meanwhile, 4 neu-
tral-particle beam will pump
energy into the plasma to
trigger the fusion. The goal?
Steady-state output of 1000
meruwatls,

Construction wouldn't be-
ginforat least six vears, until
studies are complete.

Air-Driven Conveyor

HAMILTON, ONTARIO
—The pneumatic dispatch
tube of the 1%h-century de-

| Rubber-edged gaskets be-

partment store is back in a |

big, rugged reincarnation,
suited for moving gravel, ore
and similar materials.

Along the pneumatic pipe-
line, fans create either posi-
Cars emerge from lefthand pipe-
line [right]. reenter and are un-
loaded dynamically. Photo
shows first instaliation in Canada,

22

tive or negative air pressure
to drive wheeled gondolas.

| tween gondolas seal off air-

flow and provide enough
prezsure buildup to move the
vehieles at about 27 miles per
hour. Position sensors along
the pipeline alert program-
mable microcontrollers to

i  hand off propulsion responsi-

bility from fan to fan.

The air-driven system is
designed to compete with
belt conveyors, slurry pipe-
lines and truck or rail trans-
port, says manufactur-
er Southern Ontario
Technologies.

(More Tech Update on page 24)
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THE DODGE
CUMMINS
TURBO DIFSEL.
THE HARDEST
WORKING DIESEL
Pickup IN AMERICA.
The Dodge Cummins Turbo
Dhiesel is one mountain of a truck.
Its 5.9 liter Cummins turbo diesel

engine cranks out 160 hpand a
massive 400 [bs-ft of torque —the

muost torque of any diesel pickup.

Up to 11,900 pounds of pull,

4,846 pounds of payload.

With its 11,900 Ib available
towing capacity |r'||IJ|1‘1'-I‘\-i'-
|1I'|II||.'| a0 i lnad ¢ 1}'-"-t the
Ilu1'|'-'|r-|n ns Turbo Dhesel i

Deast of | -'.|r:.':-. i

THE POWER

10 MOVE MOUNTAINS,
11900 POUNDS ATATIME.

And with more available

s il I-'I".L'I:.P

Al an altitude of 10,000
feet, it’s still going strong.

Being the only turbo diesel
there is, the Dodge Cummins
breathes thin mountain air with
ease. Which means that at alti-
tudes even as high as 10,000 ft,
it doesn't lose any of its 160
horsepower. Ford and Chevy's
naturally aspirated diesels, on
the other hand, can fose up to
0% of their

r.l YWIET I'q_l .’_r

S
TELLND B 4

Dodge Corrrmrins Turbo Dhesel  §
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Works through the
worst of times,

For hot weather
work, there's just no
stopping the Dodge
Cummins Turbo, The
only full-size diesel
pickup to offer a maxi-
mum engine cooling

engine oil cooler as standard
equipment. Order an automatic
and the transmission cooler is
standard too. There's also a new
charge-air intercooler designed to
deliver excellent fuel economy
and a cleaner burn. While new

Tha Cumming Turbo Diessl
miscoalker debvers goceliend tusl
systern along with an  sconamy and 1 daaner bum

engine il'['l]:"[l wiEmenis
reduce oil consump-
B tion. And it's the only
6 diesel pickup backed
with unbeatable 7,100
engine and 7/ 70 drive-
train warranties.'
Welcome home
to Dodge.

The Dodge Cummins
Turbo Diesel, part of the Dodge
full-size pickup line. And with-
out question, the hardest working
diesel pickup in America. No
wonder people with big loads to
haul are coming home to Dodge.
So if you've got mountains to

move, come see what we're
made of.

ﬁ?‘»

Welcome Home, America. ﬁ
Advantage: Dodge. &




Land Mine
Hunts Tanks

PICATINNY ARSENAL,
NJ—Maost anti-tank mines
need to wait forenemy armor
to roll over them. But the
Army’s new breed of mine
will destroy vehicles as faras

J00 ft. away from the mine,

The Wide-Area Mine
(WAM) ean be deployved by
hand, rocketed into position
or dispersed from the back of
a truck. Onee WAM is on the
ground, eight legs spring out
to pop the unit upright, and
an acoustic sensor begins
scanning the area.

WAM tracks nny ap-

proaching vehicle and classi-
fies it by engine noise and
seiamic rumble signature. If
the viehicle is to be attacked,
a small internal motor sud-
denly tilts the mine toward
the target. WAM then
launches a sublet over the ve-
hicle. The sublet uses an in-
frared sensor to gauge its
position, then fires a shaped-

WAM listens for acoustic
signature of enemy tank, then
fires shaped-charge armor-
piercing submunition unit.

charge tantalum slug
through target’s top armor.
Textron Defense Systems
has an advanced develop-
ment contract for WAM,
which the Army hopes to be-

gin fielding by 1994,

LOS ANGELES, CA—The
piece of parchment that
guarantees our basie free-
doms 8 currently touring the
||'Ll1.i"”| ilt'l.'“tll!!ii“lil.'l.l I':ln- a
high-tech entourage of dis-
play and security equipment
arranged by sponsor Philip
Morris.

the Bill of Rights stays
locked ingide its eapsule,
which is filled with mitrogen
to avert oxidation. The =tain-
less-stee] and acrylic contain-
er features the most rigorous
environmental-control sys-
tem ever designed for a docu-
| ment. Internal sensors con-
stantly monitor tempera-

armored transport vehicle.

Virginia's original copy of

Clockwise from top: Bill of Rights Tour
exhiblt pavillon, viewing area, dolly
delivery of capsule via hydraulic life.

ture, humidity, pressure,
shock and vibration. What's
more, the decument is never
exposed to more than five
font-candles -lfiigl1t. Lo pre-
vent photodegradation of the
20-yepr-old ink.

The capsule itself travels

29

On The Road With The Bill Of Rights

in a custom-built, blast-resis-
tant armored car, which rolls
out of a tractor-trailer upon
reaching a show destination,

During a presentation, hu-
man hands never touch the
capsule. Instead, the ar-
mored car docks with the

viewing pavilion. Then a ro-
botic motion-control system
lowers the eapsule onto a dol-
lv, which conveys it along a
rail system under the pavil-
ion's raised floor. The cap-
sule ascends via hydraulie
seissor lift into the pavilion's
viewing area during the pre-
sentation. It is then retract-
ed and dollied over to a sec-
ond viewing area. The 16-
month tour is now working
its way east, toward a final

stop in Virginia in February
of 1992, Ty
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| If you're like a lot of high school seniors, you may know what you want out of life, bur maybe not
| how oget it. Well, if you'ré looking for high-tech skill rraining and a competirive edge, you'll ind the
pu're looking for in the Army.
Oiahify now for the Army’s Delayed Entry Program, and training in any of over 250 fields will be
aitifefor you when you graduare—guaranteed in writing up to 12 months in advance.
Then when your commitment is over, you can either rake what you've leamed and pursue a career

- EETREN ' P 1 i !
fcivilian world, or receive advanced training and pursue a career in the Army. It’s your choice.

re, deciding on whar you want can be tough, bur getting it doesn’t have o be.

pr more informarion, call: 1-800-USA-ARMY. ARMY.BE ALLYOU CAN BE.
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Pepglar

JUMNE 1991

's Bob Meyer, Steve ishmael, Marta

® For three vears | flew 70 tons of titaninm-sknned fury
known as the SR-T1 Blackbird. Along with my reconnais-
gance systems officer, Maj. John Manzi, 1 ranged to the
ends of the Earth at speeds and altitudes no other plane

could touch, carrying out missions still veiled in secrecy,

Designed 30 years ago, and still the “‘-Eft!m ﬁ;ﬁ;‘tf’: t{tgrillnl‘fm:r-de;an?w- ————

: ate in 1989, Air Force funding for the Blackbird was
fEStESt_ pl,ane ?VEF DU[I.I', the SR-71 canceled. According to the Pentagon, spy satellites could
Blackbird's retirement is about to end. do the E:-le:'jnhli'nr ltl.;:];.'i.ﬂaml u-;:i]!.{huul irisk lUIr]Tumm; life.

America’s irreplaceable fleet of 2000-plus-mph spyplanes
BY TERRY PAPPAS was retired—some parceled out to museums, others left
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to rot, and a few set aside should their
country ever need them again.

Now, just over a yvear after flying
into the history books, SR-Tls are
again being readied for flight. In
keeping with the decline in East-West
tensions, their new mission will be sci-
entific, rather than strategic. This
summer, as part of NASA's eivilian
fleet, three refurbished SR-T1s will
turn their unparalleled speed to test-
ing exotic materials and designs for a
new generation of even faster air-
craft. The return of theze fabled ma-
chines to flight prompts a look back at
life with the Blackbird, and a look for-
ward to accomplishments yet to come.

Skunk Works wonder

Kelly Johnson, father of the Blackbird
and head of the legendary Lockheed
Skunk Works, first proposed his high-
mach theories to C1A leadership in
1958, His thinking rapidly gained ac-
ceptance after a volley of surface-to-
air missiles brought U-2 pilot Francis
Gary Powers down over the Soviet
Union in 1960.

Thirty-one months of secretive
work brought forth the A-12 (see
“Saving The First Blackbird” on page
30), a single-pilot eraft flown by the
CIA. Setting the pattern for Black-

The author is a former U8, Air Foree SR-71 air-

craft commander, now assigned to the Air Force
Flight Test Cenber as a T-38 instructor pilat

28

birds to come, it was a radical depar-
ture. With little more than slide rules
to guide them, the Skunk Works team
had selected a thin delta wing with
moderate wing loading to allow flight
at very high altitudes. A long, slender
fuselage contained the landing gear,
fuel and payload.

Sixty-thousand pounds of special
high-flashpoint JP-7 fuel acted as a
heat sink (later Blackbirds carried
80,000 pounds), keeping sensitive

components cool at speed. Because

atmospheric friction would raise sur-
face temperatures to well above 500"
F, the airframe’s exterior had to be
crafted entirely of titanium, a mon-
strously difficult metal to form. After
landings, ground erews sometimes
had to allow the aircraft to cool down
for 30 minutes before they could
touch it.

Further difficulties came from the
fact that thermal expansion would al-
ter the plane's dimensions by as much
as 6 in. Wing surfaces were imprinted
with eorrugations that flattened out
as they stretehed, and the control sys-
tem consisted of expandable cables,
combined with a remarkable control
assembly “mixer,” a sort of mechani-
cal computer that translates control
inputs.

The Pratt and Whitney J-58 en-
gines used a unique air-inlet system to
produce unheard of amounts of
thrust. The inlet spike at the front of
each engine nacelle could be moved
forward or back as much as 26 in. This
allowed the shock wave to be posi-
tioned so that some of the entering
Mach-3-plus air was decelerated for
engine ingestion. The rest bypassed
the engine and went directly to the af-
terburner section, producing a partial
ramjet, At high speeds, this account-
ed for more than half of the Black-

19605 vintage Instruments in the formerty  bird's total thrust.

classified cockpit betray the Blackbird's age.

3 FHOTO) B ESC SCHLILANGER AND MICHAEL O/LEARY

The A-12 firet flew on April 26,
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1962, Soon after came the YF-124,
Crewed by a pilot and flight test engi-
neer, these research birds flew under
NASA for 10 years. On Dec, 28, 1962,
Lockheed got the contract to build the
first group of SR-Tls, which were to
become the largest and best known
branch of the Blackbird family. Bob
Gilliland made the first flight on Dee,
23, 1964,

One yvear later, the first SR-71 ar-
rived at Beale Air Force Base, Cali-

fornia, operational home of the Black-
bird. Thus, in a remarkably short
span of time, the Blackbird went from
a radical concept to a working aircraft
gathering vital intelligence for the
United States,

Schooled for speed

My acquaintance with the Blackbird
began with a selection and training
process that has to rank among the
most grueling in aviation. Roughly

4% of those who volunteered would be
called out for a week-long interview,
Half of those were selected for the
program.

The interview began with a 2-day
physical examination so exhaustive
that it grounded a number of air
crewg—some of them permanently.
The third day was spent in the SR-T1
simulator, After a 30-minute scan of
the cockpit and switches, we were
basically thrown to the wolves, flying
with multiple malfunctions heaped
upon us for S hours, When it was over,
we were tired, frustrated and had no
idea whether we had done well or not.

The fourth day included two flights
in & T-38 Talon supersonie trainer.
One was flown with the squadron
commander and the other with the
chief SR-71 flight examiner, each
evaluating our airmanship and flying
gkill. The last day was spent in one-
an-one interviews with the wing com-
mander and his entire senior staff, all
of whom had to give us the thumbs up
if we were to make the eut. Two

= months later, | learned that [ had

HA

made it.
Maj. Manzi and [ trained together,

' bepinning with a 2-week T-38 check-
: out. Then came two months of SR-71

academics, followed by 10 months of
the most demanding simulator train-
ing imaginable, Carried out by opera-
tional Blackbird crews, it reflected
the fact that one day we'd be on our
own, responsible for a mission of top
national importance in an airplane
considered to be an irreplaceable na-
tional asset. It was not fun. Some
ruys actually still hate their instruc-
tors. Then, six months and 200 =imu-
lator hours into training, we got to
strap on a real Blackbird. Believe me,
it was well worth the wait.
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For the last six months

we flew increasingly challe .
sion profiles, until finally the newest
SR-T1 crew, R-12 Pappas and Manzi,
was certified Miaaiun%,eady and qual-
ified for overzeas n{:}:lu}rment. It was
November 1986. We were ready to
take the Blackbird out by ourselves.

ing the SR

’I'f]"l,errs.? nothing quite like releasing a
Blackbird’s brakes and slowly push-
ing both throttles to full military pow-
er, then into minimum afterburner.
Things can become violent, as the two
afterburners rarely ignite simulta-
neously, and the aircraft jerks hard to
one side or the other. Once both burn-
ersare lit, it's time to push both throt-
tles to full burner. The aireraft rum-
bles a little at first, resisting the
tremendous forces, then it surren-
ders and it's one smooth ever-increas-
ing rate of acceleration.

Things start happening very fast.
Even a momentary lapse in concen-
tration can cause everything to blar.
Within seconds of brake release,
yvou're at 180 knots indicated air-
speed, and it's time to pull back on the
stick. No sooner is the nose up than
the aireraft's off the ground going 210
knots. The gear must be retracted im-
mediately to avoid exceeding the
gear-limit speed. Pulling the nose
higher, we rapidly approach 400
knots.

Manzi and I exchange a few quick
cockpit checks, and I settle in to just

e

A PHOTO BY BRI SCHULIMGER AND MICHAEL OYLEARY

Updated Singer-Link simulator Is the centerplece of NASA's alr crew tralning program. In-
structor's panel [left) governs all displays and controls in the simulated RSO statlon [right).

hanging on to this beautiful black ani-
mal. The vertical velocity indicator is
pegged at maximum, and the altime-
ter 1s spinning like a top. I clear the
flight path aggressively, glancing
back inside the cockpit frequently to
confirm thnwnrecise parameters are
being met. With lateral pressure on
the stick, I roll to intercept our out-
bound course, carefully checkin
bank angle, pitch attitude, indica
airspeed and angle of attack.

Two minutes after takeoff, John
would h=2ar me say "burners,” alert-
ing him to brace for the rough jolt that
came when [ throttled out of after-
burner. Slowly pushing the stick for-
ward to level DR' at 24,000 ft. and .9

Mach, we fly toward the air refueling
track. Usually, we would take off with
lessthana fuﬁ'fuel load, giving us bet-
ter performance and a wider safety
margin.

During the climb, John stayed busy
checking our reconnaissance and
navigation equipment, and making
sure we stayed on the “black line” that
designated our planned route. Soon
we approached our air refueling fix,
where a couple of KC-135Q tankers
were orbiting. Their crews were the
best in the business, and they accom-
plished the demanding rendezvous
time and time again, usnally without
speaking a word until we were hooked
up and ready to take on fuel.

Saving The First Blackbird

® While a select few SR-71s are being restored for flight, most  A-12, and thus, the first non-prototype Blackbird off the Lock-
of the Blackbird brood faces a less happy fate, carled off for heed line. Although the SR-71 is better known, the A-12's sin-
display at assorted museums and air bases around the coun- gle-pilot payload made it the fastest and highest flying of the
try. What's sad about this is that it usually involves destroying breed. Its publicity-shy CIA operators never let it attempt any
them as flying machines. Vital wing spars are severed in order records, however

to make the planes narrow enough for transport.

bird wings were

Fisher dispatched deputy director Donald Francis and cura-
One Blackbird spared this fate was that granted to the In- tor Scott Koen to retrieve the prize, which had been standing in
trepid Sea-Air-Space Musaum. When museum director Zach- the desert outside Lockheed's Palmdale facility for more than
ary Fisher leamned thal he was to receive one of the 16 avail- 20 years. Their mission was a daunting one. Although Black-
able aircraft, he was determined to presarve it intact.
His was no ordinary Blackbird. It was the first production cess, that still left the plane 38 fi. wide—ioo wide for California

to fold at the nacelle for engine ac-

e m——rr———

oo fe o

‘_‘ "_ A i o

INTREPID MUSELM FHOTOS
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Since nearly the entire body of the
Blackbird was made up of fuel tanks,
tanker boom operators often com-
mented on its fluid appearance as it
flexed in waves while I held tight for-
mation behind them. It was one of the
most taxing phases of the flight for
me, And the cumulative effect of mul-
tiple refuelings and a long flight
trapped in our space-suitlike flight
gear was often exhausting,

Through the Mach

Fueled up, we began to gather speed.
Surprisingly, breaking the sound bar-
rier in modern aireraft is hardly no-
ticeable, unless you're watching your
instruments. Airspeed, altimeter and
vertical velocity indicator all jump

briefly due to pressure changes as the

g
:
£

shock wave slides aft along the air-
eraft's surface, In the SR-T1, the cen-
ter of lift also shifts aft considerably,
causing a heavy nose-down tendency.
We frequently used a climb-and-de-
scent maneuver called the dipsy to
minimize the time and fuel required to
make it “through the Mach.”

The ensuing aceeleration phase de-
manded my full concentration. To ini-
tiate the ramjet mode in the engines,
it was necessary to move each inlet
spike aft until the shock wave reached
exactly the right location. The inlet
was then started and running, supply-
ing us with the power we needed to
reach top speed.

The SR-T1 was truly born to run.
When we found ourselves at high

:
:
e
:

)

Complex 5R-71 maintenance Includes work
on the mighty J-58s.

Mach in the Blackbird with less fuel
than we needed, we pushed it up.
That’s right. We'd go even faster be-
cause the aircraft became more effi-
cient. However, there were increased
risks associated with the higher
Mach,

Occasionally, we'd lose control of
the shock wave entering one of the en-
gines, causing a condition known as
“unstart.” The result is violent asym-
metric thrust that ean eause the cock-
pit canopy to slap you hard on the side

of the head, while bringing on ssvere
turbulence, erratic attitudes, and
rapid altitude and airspeed changes.
In other words, all hell breaks loose.
Failure to recover the inlet could
mean & long, bumpy ride down to saf-
er altitudes and airspeeds.

Problems such as these have be-
come far less frequent as the Black-
bird's development has progressed.
With the best maintenance in the
world, this aireraft is incredibly reli-
able. It does, however, require a tre-
mendous amount of logistical and
maintenance expertise. Each flight
was like a land speed record run. A lot
of preparation goes into making an
aireraft go the speed of a rifle bullet in
the top 1% of the atmosphere.

But the view from 80,000 ft. made it
all seem worthwhile. The eloudless
sky is the deepest dark blue, almost
black at times. Visibility stretches for
hundreds of miles, and you can plainly
see the curvature of the Earth below.
OOn more than one mission, ['ve seen
the Sun rise and set multiple times, as
we outraced daylight across the plan-
et's surface.

Upon completion of their first oper-
ational mission, members of each new
air erew entered a select group. They
each became a Habu, named for a co-
bra-like snake common on the island
of Okinawa. When natives there first
glimpsed this strange-looking black
machine in the mid-'60s, they pointed
and exclaimed, “Habu! Habu!" It was

{Please turn to page 104 )

highways. They had to find a way io take apart the wing inboard
of the hinge. No one, not even Lockheed, had done that before.

After deskinning the wings, Francis and Koen found what
they needed: a splice joint that threaded between all the major
wing frame members just inboard of each nacelle. With the
help of some laid-off aerospace workers, they removed the
bolts along the seam. The moment of truth came when a small
hydraulic ram nudged the nacelle away, leaving it dangling
from the end of a crane.

"“As soon as we had both nacelles on the ground, it was a
piece of cake,” says Koen, half joking. All they had to do was
get the 100-ft.-long fuselage and four other pleces, each of
which constituted a wide load, across the country. They drove

in convoy to Galveston, Texas, startling bystanders and stop-
ping in to make a prasentation at a high school along the way.

At Galveston, they loaded the bird on a barge, and pulled it
around the Florida Keys to Jacksonville. After stopping to pick
up a restored A-TE Corsair and an M-42 Duster mobile anti-
aircraft gun, also destined for the museum, they headed on to
New York.

The last step was to hoist the plane 60 ft. onto the deck of the
retired aircraft carrier Infrepid, where the museum is housed.
With the help of a 150-ton barge crane, the largest in the North-
east, it went off smoothly. For the first and only time in history, a
Blackbird landed on the deck of a carrier. It rests there
now—the crown jewel of the Intrepid's collection, —Abe Dane

¥
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LONG-TERM TEST
Spring-cleaning at the

PM garage—four
veterans head for home.

® As siaring heads toward summer,
several members of our long-term
fleet are headed back to their respec-
tive manufacturers. How well did
they respond to the tortures of life in
the Big Apple? Generally, very well
indeed. But we have some footnotes.

Chevrolet Blazer 5-10
Aside from trucks used by profession-
al outback guides, we think few sport/
utility vehicles see as much hard duty
as our Blazer has over the past 10
months. And we also think few stand
up to hard use any better.

In 10,449 miles, our Blazer has run
on just about every surface imagin-
able, including lots of snow and slush
during winter commuting. Its 4wd

P PHOTOS BY ROY ATTAWAY
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gystem has kept us going in conditions
that defeat ordinary passenger cars,
and we regard it as state of the art in
terms of convenience,

We've also upgraded our opinion of
the 5-10 Blazer's towing capabilities.
[f the load has the aero properties of a
barn—a horse trailer, for example—
the Blazer labors. But when we
hitehed up a U-Haul car dolly to tow
an Olds Calais, the Blazer did the job
without even breathing hard.

Throughout our test, the Blazer
averaged just over 22 mpg, and man-
aged almost 25 in highway running. It
doesn't use oil, and performance has
improved with the miles.

As the Blazer heads back home to
bowtieville, we have only two criti-
cisms. First, we'd like to see Chev
reengineer the heating system witﬂ
an eye to balancing air circulation be-
tween the front and rear of the vehi-
cle. Second, we think there are too
many squeaks and rattles, even allow-
ing for hard use.

ut on balance, we've been im-
pressed with the S-10 BElazer's appe-
tite for hard work and its all-around
durability. —Tony Swan

Toyota Previa LE

Since its introduction almost two
years ago, we've been itching to
spend more time with the swoopy new
Previa minivan. Accordingly, as our
Pontiac Trans Sport evaluation
neared its conclusion, we ordered a
new Previa LE to replaceit.

The Previa came with Toyota’s All-

CHEVROLET CAPRICE CLASSIC
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Trac all-wheel-drive system, a 4-
speed automatic transmission, a very
nice AM/FM/cassette/CD sound sys-
tem, air conditioning, antilock brak-
ing and 79 miles on the clock. The base
rice is $14,698, but our LE had a
237 window sticker.

We've put only 1078 miles behind us
at this point, but we do have some ini-
tial impressions.

Toﬂs under this heading is Previa's
handling. This is the only midengined
minivan—the 138-hp 2.4-liter dohc
16-valve 4-cylinder is under the front
seats—and the weight distribution
makes the Previa as balanced and pre-
cise as anything in its class.

The All-Trac system, which splits
torque 50/50 front/rear (the basic
Previa is rear drive), does a good job
in slushy going, and the transmission
makes ﬂ\;e most of the power.

Regarding the latter, we expect to
be more impressed onee the Previa
has acquired more mileage. New, it's
a trifle sluggish off the line and a trifle
noisy in hard acceleration.

We've also had problems with a
sticky driver's-side power window,

and we're surprised that Toyota ne-
glected to build small-object storage
—¢oins, for example—into the Prev-
ia's double-curved dashboard,

Fuel economy is okay so far at 21.2
mpg in all-around driving, and aside
from the sticky window, we find the
Previa's level of fit and finish up to
Toyota’s high standards. Ride quality
ranks near the top of the minivan
class, and we look forward to the
miles that lieahead. —Tony Swan

Ford Escort GT

With 6315 Southern California miles
behind it, our Eseort GT just keeps
getting better. Our initial reserva-
tions about indifferent response from
the Mazda-supplied 127-hp 1.8-liter
dohe 16-valve 4-cylinder engine have
long since evaporated, For pure go-
power, the Escort GT ranks with the
other subcompact hot rods.

The break-in process has also taken
the notchiness out of the b-speed
gearbox, improving the feel and pre-
cision of the shifting.

As sporty subcompact handling
goes, the Escort GT falls somewhere
in the midpack, On eanyon roads, we
sometimes wish there was a little
more roll stiffness and perhaps a little
maore in the way of contaet patch than
the 185/60R-15 tires afford.

On the other hand, ride quality is
pleasant, and if the bucket seats lack
lateral support for hard cornering,
they're great for freeway cruising.
Although multivalve engines

e can be thirsty, the Escort GT con-
be Linues to deliver excellent fuel

economy. We've topped 35 mpg
on the open road, ancﬁur lowest
reading for a single tank, in-
volving freeway rush-hour stop
and go, came inat 26.7.

We've had no problems of any kind,
indicating that this hybrid (Mazda
platform, Mazda powertrain, Ford
bodvwork, Ford of Mexico assembly)
is up to Ford quality standards. And
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we continue to believe the Escort GT
is a well-planned blend of perform-

ance, comfort and practicality.
—Rick Titus

Chevrolet Caprice
Classic

One of the reasons that well over half
of New York's taxis are Chevy Ca-
prices is because they've proved they
can take the pounding and abuse that
goes with driving in Gotham.

Our experience with our 1990 Ca-
price Classic pretty much parallels
that of the taxi drivers. With 12,743
miles on the odometer, most of them
accumulated in and around New York
City, our Caprice is as tight and
rattlefree as the day we picked it up.

Generally speaking, we enjoy the
Caprice's roominess and smooth ride
on the open road. It also does a good
job of ironing out New York's crater-
ed thorou hgll'ﬂﬂ.

Smooth also describes the Ca-
rice’s small-block V8, and if it's a tri-
e anemic when it comes to passing
ower, it compensates with decent
ig-car fuel economy: 16.8 mpg

around town, 23,9 on the freeway. We
should note, though, that in the last
few days before our Caprice went
home, we detected a moderate spark
knock. A tank of 89-octane unleaded
cured it, but through most of the test
the Caprice ran well on anything,

We do find a couple other critical
comments sprinkled through the log-
book. The Caprice's handling, for ex-
ample, leaves something to be desired
in avoidance maneuvers—too much
body roll, excessive understeer, slug-
gish transient response. We look for-
ward to driving the Caprice LTZ,
with a suspension setup designed to
minimize these traits.

We also feel that Chevy should put
larger mirrors in the outside hous-
ings. The glass is simply too small.

33

But in sum, we think Chevy has
done a good job of urdating the tradi-
tional American full-size car, We're

articularly impressed with the

eleo-Moraine antiloek braking.
(GM’s low-cost system brings ABS to
the threshold of industry-wide afford-
ability, which is, in our view, a far
more important safety im%?rﬂvement
than airbags. —Tony Swan

Honda Accord EX

With almost 15,000 largely carefree
miles showing on its odo, our Accord
is going home to Honda. Fuel econo-
my remains unchanged at 24.2 mpg in
urban commuting service and just
over 29 on the cruise control. It uses
virtually no oil between changes. It's
been as reliable as a refrigerator.,

Aside from the motorized seatbelt
baulking from time to time and the ir-
ritating brake/shift lever interlock—
engaging the Overdrive detent is a 2-
step process from Neutral—we have
no serious complaints.

On the whole, our Accord has been
a solid performer throughout its term

ee. It provides everythin
mainstream America wants in a sma
family sedan—comfort, roominess,
good fuel economy and bulletproof re-
liability. And if our test staff finds it a
trifle bland, we're nevertheless im-
pressed with the subtle engineering
that gives any driver an edge—out-
standing sightlines in every direction
and excellent control layout.
[t's easy to see why this car is
America's best seller. —Mike Allen

Pontiac Trans Sport SE

After nine months of serving as PM's
errand runner, antique-show treas-
ure hauler, furniture mover and all-
around commuter, our Pontiac Trans
Sport has gone home. We're sorry to
see it po. Few minivans are as versa-
tile and generally useful as this one.

This doesn't mean we don’t see
room for improvement. We regard
the 120-hp 3.1-liter V6, though
smooth, as no better than adequoate,
and we think a 4-speed automatic
would do a better job than the 3-speed
currently employed. (We understand
from General Motors sources that
both these eriticisms will be ad-
dressed in "92 models. )

Overthe eourse of 11,497 miles, the
loghook shows several entries com-
plaining about wind noise at freeway
speeds. At suburban speeds, this
noise is replaced by three or four per-
sistent squeaks from the chassis.

All-around fuel economy over the
course of the test rates as acceptable
at 20.6 mpg, but only just.

On the other hand, the plastic body-
work has held its shape and finish ex-
ceptionally well, the head-turning
styling promises to look new for

ears, and the easily removable seat-
ing is still best of breed. There are
minivans with more grunt and better
handling, but when it comes to adapt-
ability, this one’s tops. —Tony Swan

PONTIAC
TRANS SPORT SE
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COMPARISON TEST

__wi.._

HOT FEET

We go toe to toe in five superstar,
cross-trainer sneakers to find out if
they re high tech or hype.

BY JOE SKORUPA, Buatlngf Outdoors Editor
PM Photos by Brian Kosoff

& Nobody wears sneakers anymore, You wear Nikes or
Reeboks or Lo A. Gears. And, you don’t run or jump or
workout anymore, either. You pump up, get air or cross
train. You do whatever one bodacious athlete says be-
cause he seems to know everything about everything,
Or you simply do if. Because if needs to be done.
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Most of us are too smart to be fooled by superslick TV
commercials, but it's hard to remain completely unim-
pressed, especially about athletic footwear. Let's face
it, the simple sneakers of our youth have gone through
some radical changes. Today, they come with eanti-
lever soles, gel systems, air cushions, buckle straps and
built-in pumps. Prices have changed, too. It costs about
#100 to step out in shoes endorsed by megastars like
Michael Jordan and Bo.Jackson.

To make matters even more confusing, each athletie
shoe has a sports-specific design. The 1991 Nike cata-
log, for example, is 164 pages long and features hun-
dreds of highly specialized shoes. Do you really need a
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closet full of $100-a-pair sneal
you pursue more than one sport?

To find out, we went to the Mid-
town Manhattan branch of Herman's
World of Spurtin% Goods and pur-
chased 25 pairs of state-of-the-art
sneakers . . . uh, sports shoes. We
gave five pairs—midheight cross
trainers from Asics, Avia, L. A. Gear,
Nike and Reebok—to five PM edi-
tors. Then we tested them toe to toe
for two months, analyzing their per-
formance while running, working out
with fitness machines, hic_‘ftﬁn
playing basketball, racquetball, soft-
ball and just plain street walking.

Like other PM comparison tests,
the ability to switch in midtest from
shoe to shoe revealed striking differ-
ences in eonstruetion, design and per-
formance. But unlike other PM tests,
no hard data was produced. To pick
the winner as objectively as possible,
we established nine e cate
ries and added up the results. We
used a 1-to-5 ranking system, and the
shoe with the lowest total won.

Reebok Pump SXT

Believe it or not sports fans, the
Pump is for real. It may look gaudy
and take some getting used to, but
once it's dialed in, the Pump makes
your feet feel like they're wearing
custom-fit gloves.

The p e of the Pump system in
the SXT, which is unclear in advertis-
ing, is to provide a self-determining

81616,00

MIDFOOT STABILITY BAR

RUBBER OUTSOLE

fit. Inflatable chambers are located in
a wide tongue that surrounds the top
and sides of the foot: Fill by squeezing
an air-compressor bulb and deflate by
pressing a release button. When

L ovace SPesmp

—iil] v1m _

" )K PUMP SYSTEM

LATEX AIR-COMPRESSOR BALL

REMONVABLE SOCK LINER

properly inflated, the air chambers
mold the shoe to your foot and provide
tremendous lateral stability and an-
kle support.

Even without the Pump, the SXT

TEST PARAMETERS

All shoas were purchasad by PM from
Herman's World of Sporting Goods in
Mew York. Testing was conducied over a
2-month period. Five testers siressed the
shoes in multiple fitness and sports
activities. The winner was determined by
adding up points scored in ranked
calegories. Bold numbers on each line in
the chart indicate ranking.

e

Despite the differences in soles, the test
team found no shoe provided better
traction. Black soles, made with durabie
carbon, leave marks on Indoor courts and
aren't used on cross trainers.

MAKE/MODEL 1. REEBOK PUMP SXT 2. NIKE AIR TRAINER SC Il
Overall Helght Heal Helght Weight £.25in/525in10.1 oz 6.25in/5in./18.7 oz.
Support 1. {thed) Cutstanding in hes| and fool 1. (tied) Tarrific, solid but flaxible structurs
Comtort 1. {thed) Excefiani sef-adpusting it 2. Sensational, excepl forwide feet
Cushioning 1. (ted) Disparses shock of pounding 1. (thed) Air cushions do tha job
Fit And Finish 2. (tied) Some giue showing, siight misalignments | 2. (tied) One came with ragged inner fining
Style 2. (thed) Good, but for gaudy tongue, day-glogresn | 2. (tied) Great, except for busy sirips and slashes
Durability 2. (thed) Superb, except ane Pumgp had slow leak 3. (thed) One lace eyelet ripped cut
Versatility 2. (tied) A bit haavy lar running, othanwisa great 1. A true multimission shoa
Special Features Tha Pump inflatable chamber, midioot stabilitybar | Al-cushioning system, Dynamic Fit inner sleeve
Price As Tested £114 si09
Addreas Aeabok, 100 Tﬂm%f " Miki, 1 Bowarman Dl'.!

Stoughton, MA 02072; | Ba3-4444 Beaverton, OR 97005; (800) 344-NIKE
Rubber Sole
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{Strength Cross Training) is a well-
made shoe. It received top marks for
its lacing system, style, construction,
cushioning and durability.

Despite its strong points, the Pump
isn't for everyone. It's the heaviest
shoe in the test and the most expen-
sive (§114). Fit and finish was uneven:
Glue showed in some seams, and the
lateral-support bars were slightly
misaligned. Breathability is minimal.
And in ane shoe, a slow air leak devel-
oped, prompting the tester to fill out a
manufacturer warranty card in case it
deteriorated further.

Alzo, the Pump SXT is only moder-
ately versatile, It's best suited for
workout routines and sports that in-
volve only short bursts of speed. Bas-
ketball for more than an hour and jog-
ging suffer because of the shoe's
weight penalty.

Nevertheless, the Pump is a legiti-
mate sports-tech breakthrough, and
whatever the SXT does, it does ex-
tremely well,

Nike Air Trainer SC Il
Like the Pump, the Nike Air Trainer
bristles with trick features. Unlike
the Pump, the Air Trainer's technol-
oiry blends seamlessly into the struc-
ture of the shoe, like the clear window
in the heel that offers a ghimpse of the
trademark air cushions, The sports-
tech features and the shoe itself per
form so well that vou almost forpetit's
there, One tester likened the exper

ence of wearing the Air Trainer to
“the incredible lightness of being.”

In addition to being lightweight,
the Air Trainer scored high marks for
its lacing system, style, cushioning,
support and breathability. It was also
the test's versatility champ—a shoe
for all sports seasons.

So why did the Pump beat out the
Air Trainer? The test team split on
the effectiveness of the Dynamic Fit
Sleeve, a system of elastic straps con-
nected to the tongue that literally hug
the foot like a glove. According to our
testers, athletes with wide feet may
not like this high-tech feature, while
others may love it. Fit and finish was
outstanding except for one shoe that
hada ed inner lining. In this same
shoe, a plastic lace eyelet ripped out,
which counted against it in durahility,
It was also our second most expensive
shoe at $109,

Nike invented the cross-trainer
concept and, with a few caveats, the
Air Trainer iz the elnseat thing to be-
ing a true multimission shoe.

Avia 1385

It's not surprising that the Avia cross
trainer isn't as plitzy as the Reebok
Pump. Avia is a division of Reebok,
which apparently reserves top-of-
the-line technology for itself. But this
isn't necessarily a drawback. The
Avin 1385 achieves modest success by
focusing on fundamentals,

The two major features on the Avia

1385 are a cupped design at the heel,
called a Cantilever sole, and some-
thing called ARC technology—a hon-
eycomb of cushioning ares in the fore-
foot made of flexible Hytrel. The
effect of these highly marketed com-
ponents is to provide a fair amount of
cushioning that's good, but clearly a
noteh below the leaders.

The 1385 received high marks for
its lacing system, fit and finish,
breathability, durability and in the
all-important versatility category.
Also, lightness of weight and fairly
good marks in comfort and support
contributed to its do-it-all effective-
ness. Eye appeal was above average,
except for a speckle design that
looks like a botched paint job.

Another modest plus for Aviais
value, While the testers felt all the
cross trainers were too expensive, the
1385 ($79) takes a less painful bite
than Nikes or Reeboks. Overall, the
nothing-faney approach works well
for Avia, but thiz may be about to
change. A new top-of-the-line Avia
eross trainer, the 1410, was intro-
dueced just as our testing came Lo an
end. In addition to ARC technology
and the Cantilever sole, the 1410 fea-
tures something called a Compression
Chamber in the heel and carries a
high-tech price tag: $120.

L.A. Gear Muscle
Within the past couple of years, L.A.
Gear high stepped its way into the

3. AVIA 1385

4.L.A. GEAR MUSCLE

5. ASICS GTLYTE

Gin 4 T5in.NT7.208

B.75in5.T5in. 1830z

T5inB25m 1820z,

2. (thed) Fin in ankie, less o loot

2. (ted) Fairin anddas, lass in foot

3. Ski-boot design ks stif, but loose

3. Widhe et have troulsle, others line

1. (tied) Good overall, aven lor wide leel

&, Awloward, bulky supersiruciure

2. Although low lech. one of the best

3. (Hed) Somewhal dead. but nat bad

3. {tied) Fair, one of its best sports-tech leaturas

1. (thed) No gliiches, well dotaded

1. Some glus, stilching and lace sysiem problems

1. {tiod) Graal out of the box

2. (thed) Nice claan look marred by white spackies

1. Veted best dresssd, good colors and design work

3. Bulked up, garish buckla

1, Takes n lcking and keeps on kicking

3. (tied) White polish scratches ofl, sole wears easily

2. (tled) Mo gliiches except for guick wear on sole

2, (tied) Noihing fancy, but sound in the basics

3. (thed) A cross-irainer wannabe, best lor walking

3. (tied) Too haavy for running. indoor fitness best

Cantilevar sole, cushioning arcs (ARC) in iorefoot

Sell-ad|usting arch, otharwise [airty simpls

Gal System, ankle collar with buckie sirap

&79

369

£100

Avig, P.O. Box 23309,
Porttand, QR 87223, (B00) 345-AVIA

L.A. Gear, 4221 Redwood Ave.,
Los Angsles, GA B0066: (B00) 252-4327

Asics Tiger, 10540 Talben Ave.,
Fountain Valley, CA 52708; (800) THE-ASIC
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No. 3 slot in sports footw™

Nike and Reebok. Mark:

had a lot to do with it and so did an em-
phasis on eye-pleasing design. But be-
yond these peripheral strengths, the
test team didn't find much else to rec-
ommend in the Muscle.

The Muscle is indeed stylish. It is
among the leaders in comfort, too.
However, fit and finish was marred
by glue showing in the seams and mis-
aligned stitching. Durability became
questionable when normal scuffing
revealed that some forefoot leather
was gray beneath a coat of white
gnint, Cushioning, support and

reathability were judged fair.

In the category of lacing, the Mus-
cle really shot itself in the foot. The
shoes come out of the box double-laced
—aone white, one blue. To convert into
a standard single-lace configuration,
it took one tester more than half an
hour. Tiny lace holes connect the soft
inner lining to the outer leather, The
connecting holes are sharply offset,
either by design or by mistake, and a
simple task turns into an unnecessari-
ly difficult ardeal.

For street walking and fitness ac-
tivities, where weight, ankle and
cushioning protection are unimpor-
tant, the Muscle works fine. For true
sports activities, the Musecle is strictly

$1n060.00

pecially occasional joggers and bas-
ketball players, this ml%n:}t translate
into genuine value.

L.A. Gear's next generation of
sports technology, called the Cata-
pult, was introduced recently in a bas-
ketball shoe. It consists of an air-filled
rubber ball in the heel placed beneath
a carbon-fiber strip, which flexes and
springs back to its original shape.
Perhaps the Catapult will eventually
be installed in the Muscle and turn it
into something more than a stylish
street gshoe.

Asics GT Lyte

Asies Tiger shoes made a big splash in
the late 19808 with a new feature
called the Gel System. It's a shock-
dispersing component composed of a
semifluid, silicone substance encapsu-
lated in pads that are located in the
heel and forefoot.

Hardly a ripple was made about an-
other important feature—a thick an-
kle collar that requires a brightly col-
ored strap and matching buckle to
close, The effect of this gaudy, awk-
ward element is to turn a light, flexi-
ble sports shoe into a stiff, heavy =ki
hoot. Despite the shoe's height and
stiffness, ankle support is minimal.

~ de from potential marketing
5, none of the testers could figure
out the strap and collar’s function.

On the plus side, the GT Lyte
scored high marks in fit and finish,
cushioning and breathability. But af-
ter a few uses, the GT Lyte's sole ex-
hibited more wear than the other
shoes. It is also limited in fulfilling its
multimission eapability, It's probably
best recommended for indoor fitness
activities that don't require much
running.

Future Asies GT Lyte shoes are
scheduled to feature a new technology
called Exposed Gel, which may be lit-
tle more than a clear window port in
the soles. While the Asics' designers
are at the drawing board, our testers
would recommend that they turn
their attention to items of genuine
substance and consider dropping the
ski-boot collar.

Perhaps no sports shoe can truly be
all things to all people. But while spe-
cialization has its place, few would ar-
gue that buying a closet full of expen-
sive footwear iz the way to go. Cross
trainers are currently the hottest
sports shoe on the market, and they
attempt to match the multimission ef-
fectiveness of old canvas-and-rubber
sneakers. This is a welcome trend,
but do they have to cost $1007 2]

® To kids, sneakers are way cool. Not
just high-tech, high-priced sports
shoes, but genuine canvas-and-rub-
ber sneakers. Kids at high schoals, col-
lege campuses and rock concerts are

The Classic Sneaker: Seven Decades Of Cool|

moted basketball, which was invented
by Dr. James Naismith in the late 1800s,
in s fledgling years. Taylor's tireless el-
forts were rewarded with the nickname
“Ambassador to Basketball.” His input

Taylor, who died in 1969, would be
pleased to know that the sneaker that
bears his name still sells at the rate of
approximately 300,000 pairs a weak.
To date, Converse, based in North

just as likely to be wearing

, low-tach sneakers as
Reaboks or Nikes. After all
these years, sneakers are still
al the top.

The Converse All Star, the
quintessential canvas-and-
rubber sneaker, was iniro-
duced in 1917. There've been

but the original design was so

andilinnﬁunﬁ over the years,
good, it appears to be timeless.

Reading, has
sold more than 500 million
pairs ovarall.

A concession the All Star
has made to modem times is a
newfound emphasis on style
and fashion. Today, sinca it is
considered primarily a street
shoe, the All Star comes in
maore than 50 colors, including
traditional white and black,

plus navy, red, denim, maroon,

The All Star's role as a pre-
mier sporls shoe, primarily for
basketball, dates to 1921. This
is the year an athlete named
Charles "Chuck™ H. Taylor
joined the Converse sales
force and traveled throughout
the country spreading the

ice blue, purple, terracotta and
something called raz.

A new generation of highly
specialized leather footwear,
starting in the late 1960s, final-
ly surpassed the Chuck Taylor
All Star as a performance
sneaker, The torch has been

sneaker gospel. Taylor was a
star basketball player in the bamstorm-
ing pro leagues, which were popular 25
years before the formation of the NBA

Through his own dedication, Taylor
became much more than a traveling
salesman. He hosted clinics and pro-

at Converse also led to important
changes in the original shoe, and, in
1923, his name was added to the ankle
patch. Since that time, to aficionados,
the mast influential sports shoe of all
time has become known as the Chuck
Taylor All Star.

passed to competition shoes

with new designs and technologies.
Today, Converse Chuck Taylor All
Stars are more likely to be seen on
MTV than in the NBA, but the fact that
they're still popular demonstrates the
enduring appeal of the original, classic
design. —Joe Skorupa

G

POPULAR MECHANICS ® JUNE 1991



HMIm.__ m
E S -
— &1 0174 s
L w4 —3
-
- 1 i ;
e —— N0 e TX I T TR T
h..h;:. T RN 0iNy i i
— ) Kt g “|. .H-
Py P 1Y MTIRRE e ! (AL
EEETTET S fl sl i
| 1100 ey Y0 TR
: BE N |!|':u...4 L"TI"--—---.:

R T AN ANINIBEIARE
L — _

wl _'I. - -
. L | - -

o

<

BUICK LESABRE

Buick cashes in on quality.

e =
~ OWNERS REPORT

-F
L/

BY MICHAEL LAMM, C'I:Jﬂlrlhun.ru_; E-.Jll_uJT[-"I‘t_,ri Photos by Ii’-.'l_rI-HUHHEE‘

® There's a new guality car on the
block, and it's not Japanese. Nor is it
German. It's made right here in the
good old U.S. of A., and it's a Buick.

Who says 507 For one, J.D. Power,
the California research organization,
gays so. The much-publicized J.D.
Power Customer Satisfaction Index
tells us that Buick ranks
right up there with the heavi-
est of heavy hitters—Mer-
cedes, Lexus and Acura.

Power ranked Buicks—all
Buicks—among the world's
top 10in terms of overall cus-
tomer satisfaction. The Pow-
er group also tracked 1985 Buicks for
five years, along with other makes,
and ranked Buick among the top 10
for S-yvear dependability.

While we respect the work of the
J.D. Power organization, we've been
in the customer satisfaction survey
business ourselves for more than 40
years, Clearly, it was time for a PM
Owners Report on Buick.

We sent questionnaires to 1000

POPULAR MECHANICS ® JLIME 991

owners of 1981 Buick LeSabres. Le-
Sabre is the Buick nameplate Power
singled out as having the fewest
bring-backs in the first 90 days of
ownership, both in 198% and again in
19840,

And we're pleased to report that
the experiences of our owners corrob-

orate the J.D. Power index. Aceord-
ing to our survey, 80.1% of our Le-
Sabre owners had experienced no
problems whatspever. Our all-time
top scorer in this category was the
Lexus LS 400, with a troublefree rat-
ing of 89.6%, and the most recent
Acura Legend we surveyed came in at
82,49,

As you'd expect, Buick’s quality
story has had a positive effect on

gales, Nearly 20% of our respondents
listed reputation as their main reason
for buying.

When we asked LeSabre owners
what changes they'd like in their cars,
34.9% replied none—an extremely
high percentage.

Just as impressive was the car's
workmanship rating—98%
of our respondents scored
the LeSabre either good or
excellent in this category.
Our owners were plainly
pleased the domestic make
comes up to such high stand-
ards, and many told us they
were glad to be able to buy American.

The current LeSabre arrived on the
geene in 1986 as a member of GM's
then-new H-body family, a group that
alzo includes the Olds 88 and Pontiac
Bonneville, The "91 LeSabre haz un-
dergone little exterior change since
1986, and Buick has obviously devot-
ed engineering and manufacturing re-
sources to making the car as good as
possible.
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BUICK LESABRE

Popular
MAchanics

Interior got high marks from owners for lts ~ Though smooth 2nd quiet, 3.8-liter Vb lacks  LeSabre's gauge cluster would benefit by
roominess and comfortable seating. punch of GM's more sophisticated 3800 V6,  addition of blgger tach and speedomerer.

The LeSabre also shares its 110.8- enune series. However, unlike the of GM's 3.8 liter V6 engine. The rest
in. wheelbase and front-wheel-drive Park Avenue, the LeSabre is the last  of Buick’s bigger cars use the margin-
platform with the new Buick Park Av-  Buick to use the LN3 165-hp version ally more potent L27 3800 version of

SUMMARY OF 1991 BUICK LESABERE OWNERS REPORTS*
Total miles driven 1,938,076 Comfortroominess .6 Avernge 23 Guood {5.9
Handling mna Poor 1.3 Avernge B2
Purchase price: Fuel ceonomy 218  Rear-seat comfort: Poor a1
Average $18,068 Poweriperformance 17.2 Excellent biLE%  Number of vehicles owned:
2 Hange 3 :]I;I,H-H-w,fﬁ] htu ific pllﬂ.ﬂ o Eruﬂl 4;.; }'Iti..\'plg::;i_ anly :_I; :_i":-
verage miles per guilon: o complaints . VETAFE 3 o vichicles #.0
In town 205  Shoulderharnesseschafe 133  Poor 07 Threovehices 165
On the highway ne Fuel econom 5.2 Amr mechanical problemas? Four or more HA
M oplinns: Bqueaka/raitles 4.3 80.1% Principal driver:
awer m’m‘lnw?ﬂmka Eéﬂ- ﬁ?ﬂ.‘! door locks gg "l’u P 15.9 Fremule IT.0%
Premium sound system 4 Nt b easily [ 8 [dp 1 Mal 3.1
Alloy wheels X 365 Priee -y 3.3 T]E"ﬂul'l’lﬁmumg 18, 1% Fqur.l 3He
Tﬂﬁumbufﬂm cluster 29.3 ted changes: Electrical ayatem 13.1 v diatribution:
Antilock bra 257 o changes 34 9% Power locks a2 Unal krﬁ 1.0¢%
Automatic load leveling =20 Improved shoulder belts 9.6 Power windows B2 40 16.8
Why did you chooss the LeSabre?  Lmpreve ful 64 Olea 66 Wouldye 1
¥ L] . proy economy ’ . A Wauld you buy another Bubck
Owned Buicksbefore ~ 43.7% _ Standardsntilockbeakes 4.0  Noisy brakes 68 emmnentiar
Styling 272 Workmanship raling: [l you handle repairs? e 5.2%
HElhﬂ.hlhl".":l‘\!"Flutll.Hm 18,7 Excellent 6% No #4% No 24.0
Slpnm I';E Eﬂnuld ﬂ; u!‘fll,'.i it 1. Yis 108
ko 1 VErREE L aler repuirs ory? Hased i . Id
Perfivniaine 86 _ Poor 03 Yes 7% - LeSabre be your cholce again?
Specific likes: Froni-seat comfort: 17.3 Yes T, 6%
Styling 11.4% Excellent . 3% l'!rl!ﬂ'il.‘tﬂp‘l'l'liﬂﬂ Maybe #L5
Ride nz Grood 3.1 Excelle 4L.9% No 19
* Percentages might not equal 100% due to rounding ap or insufficient dats.
40 POPULAR MECHANICS ® JUME 199]




the same powerplant.

LeSabre comes in 2-door and 4-door
body styles, and it's interesting to
note that the sedan has the edge in
trunk space—16.4 cu. ft. versus 15.7.
Standard equipment includes air,
automatic transmission, power steer-
ing, AM/FM/cassette stereo, tilt-
wheel steering and automatic front
shoulder belts.

The LeSabre's automatie front
seathelts produced the only major
gripe about the car. Nearly 10% of our
respondents complained that the
belts rubbed their necks. Another
6.4% thought their cars should have
been equipped with airbags, and 4.0%
felt that antilock brakes should be
standard equipment.

GM says both these safety features
will find their way onto the standard
equipment list soon, which should en-
hance the next-generation LeSabre's
appeal even more, since 26.7% of our
respondents paltl $925 extra for the
ARBS option.

Comfort quotient
The vast majority of our owners found
their LeSabres comfortable, quiet
and responsive. Those who'd owned
Buicks before—43.T%—appreciated
the 6-passenger spaciousness.
Buick's DynaRide independent
suspension also got good marks, with
39.3% rating LeSabre's ride quality
good and 54.9% rating it excellent.
Ride ?ualit:,r, in fact, was second only
m styling among the car’s best-liked

ThP combination of good accelera-
tion and respectable fuel economy
also pleased owners. A few told us the
tank, rated at 18-gallon capacity, will
take as much as 21.5 gallons, with
careful topping off. Combined with an
owner average mpg of 27.2, this
yields a range between refills of well
over 500 miles.

Among the few problems cited by
LeSabre owners, the most common
were electrical—sensors, lights, en-
gine computer, door locks and power
windows. A handful also mentioned
cold-start stalling and balky warm-
ups, But all these complaints were
relatively seattered.

The bottom line

The acid test in all PM Owners Re-
ports is whether the respondent
would buy the same car if he or she
had it to do all over again. A solid
73.6% of our LeSabre owners said
yes, while another 21.5%, waiting to
&gt a look at the next-generation Le-
Sabre (due this fall), said maybe, Only
5% gave us a flat no.

What this tells us is that Buick's

quality program is solidly on track
and paying dividends. ™

POPULAR MECHANICS ® JUNE 1951

Due for a styling change next year, the Buick LeSabre’s looks nevertheless ranked as the
No. 1 reason for buying with owners in the survey group. Ride quality, roomy interior and
all-around comfort also got high marks. Over 80% of owners reported no problems.

EDITORS REPORT

@ Like most owners of late-model
Buicks, we've been impressed with
the solidity of the cars coming out of
Flint the past few years. And we wel-
comed the chance to spend a week
with a "91 LeSabre in Detroit.

Naturally, we devoted a fair per-
centage of this time looking for
glitches—things that were obviously
wrong, as well as subtle changes that
would make this car even better,

We're happy to report that our Le-
Sabre glitch patrol yielded a very
short list of negative comments. The
3.8-liter V6 is generally quiet and
smooth. Controls are within easy
reach, and large knobs make adjusi-
menis simple. Passenger space in-
side is about as roomy as you'll find in
a passenger sedan this size. And the
ride is excellent,

When we returned the car, we felt
that Buick's quality claims for the Le-
Sabre—tops in the U.S.—are easy to
believe. And overall, we agree with
the owners' responses. This car
strikes a very good balance between
economy, acceplable periormance,
comfort and good handling,

We also agrae with some of the
owners' specific criticisms, particu-
larty the irritation of the front seatbelt.
Also, though generally acceptable,
the V6 is a trifle anemic when you
need power al low speeds, which
leads to excessive noise as the trans-
mission steps down. The full-dial in-
strument panel needs separation of

LeSabre Glitch Patrol

size and distance between gauges.
We like the white-on-black color
scheme, but the speedometer and
tach should be larger to set them
apart from the other gauges.

Our list of things to like, however,
offsets these relatively minor nit-picks.

Tops on this list is how quiet the Le-
Sabre's interior is, particularly at
highway speeds. This is due in part o
the low engine speed—1600 rpm at
65 mph. Low rpm also equals good
fuel economy.

Interior space is ideal. You may
never carry six adults at one time, but
the LeSabre's roominess also makes
loading groceries or stashing a
child’s seal a low-hassle project.

We found fuel economy to fall into
the acceptable range—over 21 mpg
in the greater Detroit area, up 1o 29
mpqg at steady highway speeds. The
LeSabre ranks near the head of the
fuel-economy class for cars this size.

We also liked the solid feel of the
chassis. That spells quality, and
holds the promise of long, troublefree
service, Buick built in some exira
support for the body—concentrating
particularly on the area of the cowl|
—and the improvement is noticeable,
espeacially on rough roads.

All things considerad, we think the
'81 LeSabre measures up as solid
goods. And with Buick preparing a
new style for '92, the end-of-model-
run '91s could be one of this season's
best buys. —Jim Dunne
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It Shares Your Work Ethic.
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Shift-on-the-fly Insta-Trac." America’s favorite 4x4 system.
- Bigger standard 2ZWD payload than Ford.
* Unigque Chevy Duragrille.

« Exclusive two-tier loading.




traderark of thd GMICorg <1981 GM Corpl ANl Rights Resefved. | Lets gkt if togetnar _buckle bp
|

ﬂﬁﬂlﬂl‘! I'-‘IIII 510,625 M5 R P including dedler prep. Tax. license, desfination charge and nphﬂ:: giditicnal
/ wﬁﬁrﬁm r 'Eg 23 AWD MPG gty ¥/ /ighway 20, Chevralet and the Chevroles emblem are registenad Chevy 5 8

Chevy W/T1500. The best 1/2-ton value for your hard-earned money. | ast year,
more truck owners switched to Chevy than to any other truck* One reason, Chevy W/T1500.
It’s priced less than a comparable Ford."! Has more standard horsepower. And gets better
mileage** No wonder so many people in the Heartland depend on the Heartbeat.
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More Peaple Are Winning With < 1 == of America. TODAY'S TRUCK IS CHEVROLET."
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ELECTRONICS - $2870.25 Double Spread  —

BEST OF SHDW

Here are our picks from the Consumer Electronics Show.
BY FRANK VIZARD, Electronics Editor

® New developments in consumer electronics first ap-

ar at the industry's Consumer Electronics Show each
January and June, Here are some of the more interest-
ing items now in stores,

CD Docking Station

JVC's new personal CD players Include a docking
station that is wired directly into a home stereo
system. The personal CD player can now functlon as a
home player. It gets recharged as well. The XLP50J
lists for 5250, while the XLP70J lists for 5350,

Baby Maker
And Lifesaver

Plan a child with the Swiss Lady
watch (far left] from Fidellty

Electronics of Miami, Florida. A
product of German research, this
timeplece indicates the most fertile
days in a woman's menstrual cycle
and the days most likely to yleld a
boy or girl. List price is 559. The Casio
watch (left] measures the wearer's
pulte rate for blood-pressure
problems. The BP-100 lists for 5150

VCR And Editor
The Panasonic Super VHS PV-541467 videocassette
recarder also works as a video editor. A shuttle
control lets you search through a videotape at 13
different speeds so sequences are sasy to find. In
addition, there's a Digital Aute Picture feature
that boosts the video signal during playback. This
feature can enhance dubs or Improve the picture
quality of heavily used rental tapes.

and Is avallable in ﬂugl.lﬂ.. List P‘fll;' of this recorder is 5749,

Handheld Video Editor

Slightly larger than a remote control, the Canon
VE-100 video editor can memorize the cut-in and
cut-aut paints for up to four
separate scenes, Once the
edit points are entered, the
scenes are automatically
assembled from the play-
back VCR to the recording
VCR in the desired se-
quence. \When not in ue
as an editor, the VE-100
doubles as a 7-function
remote control. List
price s $270.

Voice Translator

Want to converse In five languages? Buy—don't hire—an Interpreter for about
5250. Sold in the United States by British Boston Marketing of Totowa, New
Jersey. the Interpreter speaks English. Spanish, ltallan. French and German. The
pocket-size device has a 10,000-word, 65,000-phraze database, and the volce is
very understandable. it also comes with headphones.
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Longer Videotape
If you like taping epic, never-
ending soap operas or a night of
basketball on ESPN, the 180-
minute videotape from BASF Is for
you. The tape will preserve 3 hours
of programming In the Standard
Play mode, & hours in the Long Play
mode and ¥ hours In the Extended

Cordless

Answerer

ATAT combines a cordless
phone with an answering
machine to make retrieving
messages a snap, Messages
can be heard three ways:
through the cordiess
handset, from the base unit
or by calling from anatheér
phone. An audible beep
from the handset indicates
an incoming message, so the
basze station can be placed
out of sight. The handset
needs recharging after seven
days. List price is $300.

Cellular Phone,
Pager Combined

The PagerPhone combines the conve-

nience of a cellular phone with the utili-
ty of a pager. Made by Unlversal Cellu-
lar, Inc., of Anaheim, California, the
PagerPhone |s designed to reduce oper-
ating expenses far the moblle execu-
tive. The pager allows you to receive a

without getting charged cellu-
lar rates, List price Is 51895,

Play mode. List price for this blank
tape Is $11.

Palm-Size Encyclopedia

Put volumes of information in the palm of your hand,
thanks to text compression technology. The Franklin
version [abowve| i1 based on the Concise Columbia Ency-
clopedia and lists for 5400, A Selectronics version uses
the Random House Encyclopedia and lists for $350,
Both models Include a handy cross-referencing feature
that makes gathering Information easy. The Selectron-
les model, which opens and closes like a book, I3 the
more portable of the two. Both weigh 12 ounces.

Race Like A Pro

You've always wanted to be a stock car racer,
but you've never had the bankroll. Now, for a
mere 554, you can try Blll Elliott's NASCAR
Challenge videogame from Konami. The game
puts you behind the wheel at Daytona, Watkins
Glen and numerous other courses. Our Assistant
Automotive Editor Mike Allen—a race car driver
himselif—found the game pretty realistic,
although he notes It's difficult to drive smooth
and fast. Gentlemen, start your englines|

Long-Range
Cordless

Phone

The Code-A-Phone Epic 9000
gives new meaning to the
notion of long-distance
telephone calling. While it

POPULAR MECHANICS ® JLUNE 1959

Who's Calling?

This telephone accessory from Universal
Electronic Technology Corp., In New York City,
consults a 100-unit internal memory with each
call. ¥ the Incoming caller Is on the list, the
person’s name and telephone number s
displayed. Otherwise, just the number
appears. Who's Calling? also records up to 50
Incoming numbers. There's also speed-dialing
and rapld-search features, as well. This
machine retalls In stores for about 570,

looks like a typical cordless
phone. the signal is actually
tramamitted from the
handset to the base statlon
on the 900 megahertz radio
frequency. The base statlon
then converts the signal for
transmission on regular
phone lines. The Epic 9000
clalms a range of up to a half
mile. That's long distancel
List price Is $250. ™

qtl




= el g ”

TECHNOLOGY

KH-11

RECONMNABSAMNCE

SATELLITE

RELAY
SATELLITE

5 e

LE

Forty-two furious days
of Desert Storm have
brought electronic
weaponry from theory to
battle-proven practice.

BY ABE DANE,
Science/Technology Editor

PM llustration by Paul Dimare
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ONS OF THE

® The bare arithmetic defies all con-
ventional military logie. Outnum-
bered 2 to 1 by a battle-hardened,
deeply entrenched army ranked
among the toughest in the world, an
international coalition goes on the of-
fensive and retakes an entire country,
loging less than 200 men. Better
weapons, better soldiers, better mo-
rale and better leadership all play a

part in the victory, but they fall short
of a full explanation. It is a war won

g o
| e

e AILD WEASE]

almaost as if by magie.

There are indeed forees at work
here that have little to do with war as
we know it. One decisive fact stands
out about Operation Desert Storm:
Iraq was blind and we could see. Ra-
dar and electro-optic sensors borne by
aircraft and satellites blanketed the
battlefield, tipping us off to every
movement of men or materiel. An
elaborate structure of satellite and di-
rect communications links relayed the
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data back behind the lines, where
computerized command and econtrol
equipment made sense of it. Then,
within minutes, or even seconds, or-
ders and information were shot to the
front, bringing almost immediate ac-
tion. Meanwhile, an array of electron-
ic warfare equipment put out an elee-
tronic haze that essentially gagged
and blindfolded Irag's military.

This dominating full-court press of
the airwaves gave our commanders

FOPULAR MECHAMNICS ® JLINE 1991
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BLACK BOX WAR

freedom to control the course of the war.
They could engage the enemy when
the odds were with us and avoid him
when we were outgunned, maneuver
with adroit precision and strike with
devastating concentrations of foree,

Invisible warriors

These capabilities followed from an
unseen victory on a brand-new batitle-
field—a battlefield where the stales
were dominance of the invisible

reaches of the electromagmetic spec-
trum. The warriors were less likely to
be erews of fast jets than men sitting
hour upon hour at computer consoles
aboard lumbering converted airliners
and transport planes, Their weapons
were an untried generation of elec-
tronic equipment developed since the
Vietnum War. Some had seen action
in shadowy games of cat and mouse
played along the borders of the Soviet
Union during the Cold War. But no

&7
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Thus, just

that the skies et e i UL CUEELLICL
vitally important to success in any
other, Desert Storm proved that the
same is now true for the airwaves.
With the concept established, strate-
gists around the world will spend the
coming years dissecting the details of
this first truly electronic war, seeking
ways the new art may be perfected.

Out go the lights

For Iraqi radar operators, it usually
began with a scope blanked out by
static. Around the same time, com-
munications with air crews and
ground forees would start to po hay-
wire. While it might have seemed that
an electronic plague had suddenly in-
vaded their equipment, the cause of
the trouble was more likely many
miles away. And the confusion was
prelude to a brutal surprise.

In a typical scenario, EC-130H
Compass Call aireraft would ap-
Frnm:h under the protection of F-15

ighters flying combat air patrol

(CAP) high above. Trailing weblike
antenna arrays between their tail
fins, these converted versions of the
trusty C-130 Hercules transport car-
ry electronics gear designed to dis-
rupt enemy communications,

“You're trying to buy time,"” says
Maj. Lamont Noble, chief of the Com-
pasg Call Management Division of the
Air Force Tactical Air Command.
Leading up to a raid, the aircraft
works in a passive mode, monitoring
enemy transmissions, Seven opera-
tors working at computer consoles di-
vide the radio spectrum among them-
selves and, under the direction of an
electronic warfare officer, determine
the signals to be jammed. Moments
before the attack begins, their trans-
mitters spring to life, blanketing the
selected wave bands with electronic
noise. "It takes awhile between when
a guy hears that he's being jammed
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Latest of the DSP missile-warning satellites
awaits [aunch at the manufacturer.

and when he switches frequencies and
gets his communications net reconsti-
tuted,"” says Noble. "A delay of 2 min-
utes in getting a significant message
through to a lower echelon can be erit-
ical, because the aireraft are traveling
8to Y9 miles a minute."”

Ravens and Prowlers

While Compass Call took out the ene-
my's ability to talk, radar-jamming
aircraft such as the EF-111A Raven
did the same to hiz ability to see,
Adapted from the General Dynamics
F-111A bomber, the swing-wing air-
craft retains Mach 2.2 performance
and 2000-mile range, but replaces the
explosive payload with TOM) pounds of
electronics. The plane’s primary
“weapon,” the AN/ALQ-99E jam-
ming subsystem, is an enhancement
of the jammer aboard Navy EA-6B
Prowlers, which also saw extensive
action in the war,

AL NON LEEEE PHOTO

A 16-ft., canoe-shaped radome
slung along the underside of the fuse-
lage houses the jammer's high-
powered transmitters. Receiving an-
tennas occupy a pod atop the
reinforeed vertical tail. In the cockpit
to the right of the pilot sits the elee-
tronic warfare officer, operating com-
puterized jamming contrals that re-
place the navigation equipment and
extra set of flight controls aboard a
normal F-111, Under his direction,
the jammer's processors sean for sig-
nals that match known radar types
stored in computer memory. Coun-
termeasures can then be activated, ei-
ther automatically or manually, to
match mission objectives,

The Raven, like its maritime cousin
the Prowler, can use its radar-blind-
ing abilities in a variety of ways. Asa
standoff jammer, it may hang back,
staying out of harm's way while using
the long reach of its transmitters to
protect attack routes. On deep pene-
tration missions, the EF-111A"s
fighterlike speed lets it hustle along
with almost any attack formation, co-
cooning it in eonfounding signals. Oth-
er missions include masking an attack
group as it forms up over friendly ter-
ritory, and blocking battlefield acqui-
gition radars in attacks on armor. De-
spite efforts to knock out Iraqi radars
early in the war, jamming aircraft
staved busy for the duration, with
missions frequently outnumbering
aircraft available to fly them.

The Weasel's wallop

The knockout punch that often follow-
ed jamming of air-defense radars was
delivered by the F-4G Phantom 11
Wild Weasel air-defense suppression
fighter. Like so many weapons of the
electronic hatt]eﬁe}d}. the F-4G is an
unlikely marriage of new electronies
and elderly mechanicals. Although
the airframe, avionics and many other
systems are shared with the venera-
ble F-4E Phantom, the Wild Weasel is
nonetheless state of the art, “The sig-
nificant difference is that we have
added the APR-47—a radar homing
and warning receiver,” says Randy
Brown, F-4G program manager at the
Aeronautical Systems Division of the
Alr Force Systems Command.

Going beyond the radar warning re-
ceivers carried aboard most fighter
and attack aireraft, the APR-47 not
only lets the air ecrew know their plane
iz being tracked by hostile radar, it
also tells them exactly where that ra-
dar is located, The back seater’s 7-in.-
diagonal monochrome screen gives
him a God's-eye view of the electronic

ABCCC Il cormsodes coordinated air and
ground phases of the war.
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and the relative position of radars
shown around him. Thus, the trackee
becomes the tracker.

Radar location information is fed
to High Speed Anti Radiation Mis-
siles, or HARMs, the Weasel's main
weapon. The pilot then maneuvers
to get within the missile’s firing en-
velope, and lets fly. While the missile
homes in on the radar's signal, the
agircraft veers away in evasive
maneuvers.

Of course, it seldom comes off this
neatly, for while the F-4G is trying to
draw a bead on the radar, the radaris
trying to guide surface-to- g ;
air missiles against him. |
“It's a gut shot between the |
radar operator and the
Weasel,” says Maj. Jim
Howard of TAC. If the ra- |
dar operator keeps trans-
mitting long enough to ¥
bring a SAM to bear, the |
HARM may hit him. Con- |
versely, if the Weasel pilot
gets close enough to launch
a HARM, a SAM may al-
ready be on the way to take "
him out.

Still, it beats the old
ways of the Vietnam War, when as
Maj, Howard recalls, F-4Cs would fly
around until they got shot at, then try
to outmaneuver the missiles and fol-
low their smoke trails back to bomb
the launchers. In fact, so effective
were the F-4Gs in Desert Storm that
the Air Foree has shelved earlier
plans to retire them before a new F-
16-based Weasel can be fielded.

Tactics for technology

Devising the tactics that combine the
elements of electronic war into an ef-
fective force is a monumental task.
Jammers, air-defense suppression
aircraft, attack planes, fighters and
aerial refueling tankers all have to be

POPULAR MECHANICS ® JLINE 1991
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Although military satefiite images were not
released, the civillan Landsat showed smoke
from Kinaaitl olhawells [left and

above], and an oll slick (I red) off the coast.

assembled into cohesive fighting
groups. These must be armed with
the ordnance suited to their objec-
tives, informed of the latest intelli-
gence relevant to their mission, and
their actions must be coordinated
down to the second.

The amount of information to be
tamed in flying the typical 2000 sor-
ties a day was truly mind-numbing.
Gen, Charles Horner, the Central
Command's air commander, de-
seribed the job saying, “A lot of com-
puters bring together the tens of
thousands of minute details—radio
frequencies, altitudes, tanker rendez-

A%

vous, bomb configurations, who sup-
ports whom, who's flying escort.” The
result goes into a daily 600-page com-
Putar printout called the Air Tasking

hder, or ATO, which was distribut-
ed to every allied air base. Gen.
Horner compared it to a single sheet
of music ensuring that “everyone
sings the same song."”

Creating the ATO was the primary
job of roughly 100 people working at
computer terminals in an inflatable
tent known as the Tactical Air Con-
trol Center (TACC), or less formally
as “The Bubble.”

With the day's ATO in the field,
there remained plenty of work to be
done. Progress had to be tracked, un-

expected contingencies responded to,
and coordination maintained. Per-
forming much of this work were air-
craft known as ABCCCs, or Airborne
Battlefield Command Control Cen-
ters. Consisting of conventional C-
130s with a 47-ft.-long command cap-
sule installed, the ABCCCs served as
a sort of forward extension of the
TACC.

Front office

In its latest configuration, the
ABCCC I (see Tech Update, page
33, Nov. '90), the aircraft contains
computer consoles for 10 battlestaff

Military satellites have resolution that goes down to a few Inches.

members and two communications
personnel. The entire ATO for each
day was stored onboard in optieal
dige form, Attack pilots wounld check
in with ABCCC when entering the
combat zone for last-minute updates
on their targets from personnel moni-
toring displays of radar, reconnais-
gance and mapping data. On their way
out, they'd check in again to give ini-
tial bomb-damage assezsment re-
ports that would help ensuing waves
of aircraft,

As the battlefield became littered
with demolished armor and Iraqgi de-
coys, it became more difficult for pi-
lots to find fresh targets. One solution

{ Please turn to page 111)
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Call anywhere, send faxes and receive data from your mobile office.

BY MICHAEL J. McDERMOTT time,” observed one corporate exee-  like a savings acceount with a high
utive recently, Forthose interested  interest rate.

® Imayine driving as a waste of

’ . in saving time, the mobile office s For those highly motivated indi-
time. For those on life’s fast track,
time spent in a car is time spent out — The road warrior at work. The cellular
of touch with the rest of the world. :’;‘:ﬂmlﬂk:‘?ﬁ -'*F;ﬂﬂ-!ﬁli‘ll'ﬂ
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viduals, and for other
uire they be physically separaten
m their offices for long periods of
time, the age of truly portable com-
munication has arrived. A collection
of products already on the market
—and a raft of new ones arriving all
the time—makes it possible for to-
day's road warriors to use their cars'
cellular telephones to perform just
about any function that can be done in
amodern office.

Using equipment that marries cel-
lular phone technology with computer
capability, a traveling sales represen-
tative can transmit and receive orders
and product specifications between
his laptop and his company's host
computer. Busy executives can now

write memos in their cars and fax

them all over the world. On a more
lifesaving note, emergency re-
sponse teams can punch up the medi-
cal histories of accident vietims.

There will be an estimated 7T million
cellular phone users in the United
States by the end of this year, aceord-
ing to telephone company projec-
tions. Average cellular telephone
costs are just a few hundred dollars,
with some stripped-down models sell-
ing for less than $100, Along with the
low price, improved service is attract-
ing new users and is making the
maobile office concept practical. The
gliteh rate of problems affecting
cellular phones has dropped from
one in seven calls in 1984, to about
one in 500 today.

Cellular service levels should
improve even more dramatically in
the very near future with the ad-
vent of digital networks. Two new

April 1991
Spread)

UVEL CALD G st

The first generation of TDMA,
which has already gone through the
telecommunications industry stand-
ards approval process, offers three
times the capacity of the current ana-
log system. Further refinements will
resuﬁ in even more signal-carrying
capability. One company has begun
testing a version with 15 times the
capacity of analog.

CDMA, a technology developed by
San Diego-based Qualcomm, Inc.,
claims 20 times the capacity of analo
inits first-generation system. Al-
though it has yet to go through the in-
dustry standards approval process,
big cellular carriers such as Ameri-

—

technologies—time-division multiple .
access (TDMA) and code-division  Ricon's tiny fax machine fits snugly into a
multiple aceess (CDMA)—hold out  corner of your briefcase.
NOTEBDOK COMPUTER AN
- - i
CELLLN AR TELEPHONE
[(HANDHELD, TRANS-
I r = S PORTABLE, CR MOBILE]
MOOE STANDARD
i ) Rl CABLE R
' -_—
E
SMART CABLE
= E

ihd'lh‘lﬂﬂ:bunhmpﬂwlndudumhﬂhmndmﬂmdhwshrwmka—
tions via elther ceilutar or landiine phone systems. All you need Is the proper cable,

ad

tech and NYNEX Mobile Communi-
cations are very interested init.

While the increased capacity of-
fered by digital cellular networks will
be a boon—especially for car-phone
users in such cities as Los Angeles
and New York, which frequently suf-
fer from cellular gridlock during
prime commuting hours—it promises
other service improvements to the na-
tion's road warriors. Since mobile of-
fice equipment will be able to tap di-
rectly into high-end digital-based
services such as ISDN, error rates in
fax and data transmissions will be
greatly reduced.

Would-be road warriors have sev-
eral options in setting up their mobile
offices: You can assemble your own
system using a conventional landline
modem, you ean opt for equipment
specifically designed to work with a
cellular telephone, or you can choose
one of the integrated packages that
bundles a laptop computer with all
the required cellular communica-
tions hardware and software,

Most laptop computer makers—in-
cluding Toshiba, NEC, Zenith and
Compag—design their machines with
space for an internal modem. Anin-
creasing number of models inelude a
modem—and sometimes even a fax
board—as standard equipment, but
virtually all offer Hayes-compati-
ble 2400bps modems as an option
fmices ranging from $350 to

Third-party suppliers ean offer
cheaper alternatives. Megahertz
Corp., for example, makes inter-
nal modems and other laptop en-
hancement products mmpntiEle with
all the major models. Prices range
from $199 for a 2400bps internal mo-
dem to $599 for an internal 9600bps
fax/2400bps modem board. Holmes
Microsystems offers a similar lineup.

One disadvantage of internal mo-
dems for mobile-office users is that
most draw battery power from the
laptop, even when they are not being
used. Portable external modems,
powered by a standard 9-volt battery
and about the size of a cigarette pack,
are a good alternative. Touchbase
Systems offers World Port 1200 ($199)
and WorldPort 2400 ($359), which
pltjﬁintu any serial port.

¢ core of the mobile office is the
laptop computer. As has been the case
in so many other areas of electronics
technology, laptops are becoming
even smaller, lighter and cheaper.
The latest generation, dubbed note-
book PCs, can weigh 5 pounds or less
{(compared to 12 or 14 pounds for most
laptops), are priced from $700 to
35000 and often include a modem as
standard equipment.
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Depending upon the type of equipment, you may need an acoustic coupler that wraps
around the handset of the cellular telephone for data transmission.

Notebook buyers have no lack of
models to choose from. Well-known
names like NEC, Panasonie, Sanyo,
Sharp, Tandy, Toshiba, Zenith and
others are also players in this market,
Toshiba, in fact, includes an internal
modem with its laptop ecomputers,
Dubbed the T24D/X, it's designed
for both cellular and landline commu-
nications,

Spanning the gap

The tricky part of mobile computing
is spanning the gap between the
cellular telephone-equipped ve-
hicle and the Iand?ine infra-
structure. Tapping into the
landline system is generally
done via an RJ-11 phone jack,
but many cellular phones
don't have one. The road
warrior needs an interface
device, either an acoustic coupler ora
direct-connect jack.

Acoustic couplers fit over the hand-
got of most teleRhunes, including cel-
lular-models. The couplers are avail-
able at electronies retailers such as
Radio Shaek, but you may still need a
connector to hook the modem to the
coupler. Computer Products Plus of-
fers a line of Road Warrior Toolkits
that include a collection of adapters
for that purpose. The kits are priced
from about $50 to $280.

A better way to link a computer or
fax machine to a cellular phone is with
a direct-connect jack. There are two
types. A simple jack provides the dial
tone that is missing from a cellular
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The briefcase of the future will hold a laptop
computer, fax machine, phone and printer.

phone but which is necessary to make
data ecommunications equipment
work. While it supplies the necessary
signaling capability, it cannot handle
advanced features like auto-dialing or
auto-answering. Simple jacks retail
for around $204.

A “smart” jack allows you to use
your computer or fax machine’s auto-
answer and auto-dial features by pro-
viding an off-hook tone that lets the
data equipment know if the telephone
is ready to receive. It also provides a

dial tone for the BJ-11 jack, allowing
yoll to hook up an answering machine
or other telecommunications device.
The smart jack also produces the
tones required to make credit-card
calls and aceess electronic informa-
tion services. Prices are in the §400
to $500 range.

Some faxaholics just can't bear to
be out of reach of their facsimile trans-
mission machines even for a short
time, and now they never have to be.
Portable fax models come in a variety
of configurations and range in price
from about $600 to about $2300. The
smallest of all iz Ricoh's PF-1, which
the maker boasts has won a spot in
The Guinness Book Of World Re-
cords for its diminutive size. It
weighs just 5% pounds and measures
11 x 7 x 2in. The unit can run off a re-
chargeable battery pack, a car's ciga-
rette lighter or standard AC current.
Not quite so small is its price tag, a
hefty $1695.

For those looking to set up a com-
plete mobile office in one fell swoop,
several companies offer bundled sys-
tems with cellular phone, computer,
fax machine and all the required com-
munication link-up equipment in a sin-
gle carrying case. Offerings include
Spectrum’s LapPak, Intelligence
Technologies’ ITC 386 XCEL and Se-
cure Technologies’ Portable Cellular
Workstation. Expect to pay any-
where from $4500 to more than $8000
for these systems. If you already own
much of the gear you need, you can
buy just the briefease from companies
like Innovative Manufacturing Corp.
One Softease model made by Innova-
tive can fit a laptop, printer, fax ma-
chine and eellular phone into its vari-
ous cavities, Such cases may be the of-
fice briefeases of the future.

Avolding problems

Fax and modem transmissions are
also vulnerable to the fading and sig-
nal noise often associated with cellu-
lar hookups, Those glitches can dis-
tort or destroy data. Data can also be
damaged during the switch from one
cell site to another,

Spectrum is addressing this prob-
lem with a cellular operating envi-
ronment called SPCL. It includes an
error-correcting protocol and the
technology for interfacing with and
controlling the cellular phone. SPCL
is available to users of Spectrum's
BridgePlus modem, and the technol-
ogy has been licensed to a number of
laptop computer makers.

Another cellular error-correction
protocol is MNP, which is incorporat-
ed in some laptop internal modems
and in the products of many third-par-
tyv modem suppliers. ™
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WITH KREEPY KRAULY." THE ONLY
AUTOMATIC POOL CLEANER
WITH A 3-YEAR WARRANTY.

Take a vacation from the drudgery of hand-vacuuming your inground
pool. Let kreepy Krauly keep it sparkling clean, aatomitically, Day after day, Year
after vear. No other automatic pool cleaner has Kreepy Krauly's unigue p:tn‘nlt‘d design —
a design that has proven so dependable and trouble-free that it's backed by the longest warranty in
the industry — 3 full years®

Unlike other |u:::|+.h..m|.r~. Kreepy Krauly has no bags to empty, diaphragms to replace or
hiit list of parts to break. In fact, Kreepy Krauly hs only one operational moving part — and it has
a:15-vear warranty! And best of all, Kreepy B.Iﬂl.ll‘_h warmnr]- covers all parts, including wear-and-tear
on the pool cleaner, for a tull 3 vears. Even the hoses have a 2-year warranty. No other pool cleaner in the world
can match all this.

Special Money-Back Guarantee. start your vacation from the hassle of hand- ( M L TOLL.FREE
vicuuming your pool with our money-back guarantee, Visit vour participating Kreepy

Krauly dealer today and find out how you can enjoy a Kreepy Krauly in your pool, ]- 800 -222-6841
risk-free. Call toll-free 1-800-222-6841 for the Kreepy krauly dealer nearest vou.

b | IRAFERT T 4L Nl iri-Phme il

The best pool-cleaning system in the world. Period.




® There are tools that you might like
to own but never get around to buy-
ing, and there are tools that you sim-
ply can't live without. Within the lat-
ter group, there's one tool that stands
out as the basic power component of
every toolkit—the electric drill.

It's not difficolt to explain why. Ina
world where tools are designed for
specialized tasks, the drill stands out
as a true jack of all trades. You'll not
only use it for boring holes in materi-
als ranging from conerete to metal

POPULAR MECHANICS  JUMNE 1991

COMPARISON TEST
ELECTRIC DRILLS

Need a new drill? Here's what we think
about 10 of the best.

BY THOMAS KLENCK.

Associate Home Improvement Editor

PM Photos by Stan Silver

and wood, but you'll drive screws and
nuts, wire-brush away rust or paint,
drum-sand contoured edges, stir
paint and, with a small earth auger,
even help out in springtime bulb-
planting chores.

Power drill capacity is designated
by the maximum-size shank that the
chuck can accommodate. The three
most common sizes are nd Y in,
Although chuck capacity does provide
some indication a5 to what the tool can
handle, drill bits are available with

step-down shanks to increase the ca-
pacity of the smaller tools.

Our comparison test focuges on the
most popular elass of portable power
drills—the %-in. VSR (variable-
speed, reversible) design. For most
situations, it represents an ideal com-
promise in terms of power, weight
and ease of handling. Manufacturers
usually offer this tool in two models
that differ primarily in their top
speeds. Higher-speed tools (0 to
about 2000 rpm) are better at han-




el === — =~
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dling relatively small holes in wood.
We tested the lower-speed-range
units (0 to about 1200 rpm)
to handle large-diameter holes and
In addition to chuck size, most man-
ufacturers specify maximum capaci-
ties in wood Ind metal (see S
tions Chart on page 58). For the
most part, these figures are useful
only in comparing two drills of the
same make—where a consistent
standard is used for each tool. Many of
the tools that we tested could elearly
be pushed beyond their specified
uni’!t:km also specify rat.
amperage rat-
ings that indicate maximum electrical
current usage. While these figures
generally correspond to actual power
nut.put., you may find that a tool of low-
actually outperforms a
s!lgh v higher-rated tool (see Com-
parison Chart on page 59).

Although all of our test tools fea-
ture ball bearings and needle or roller
bearings, some of the units exhibited
side-to-side looseness, or radial play,
at the chuck. Given the type of work
that these tools are desi to han-
dle, this may not be much of a prob-
lem. However, we wonder w era
sloppy bearing isn't the result of de-

MILWAUKEE
02244

signing a tool via an accountant’s bal-
ageat.rnthert.hnnltthednwing

'ﬂ'll]]!‘ the Porter-Cable, Ryobi, Mil-
waukee, Skil and Sears come with an
nuxiliu-y handle—an important ac-
ceums; for heavy-duty hole boring.
And, three of the 10 units (Hitachi,
Makita and Ryobi) eummthadlpfur
holding the tool on a belt. However,
one feature that we found sadly ab-
sent on all but two of the tools (Hitachi
and Sears) is a speed dial that permits
the trigger to be locked at any point in
the speed range.

Our tests highlight ease of use, han-
dling, power and the various features
{{];und on le:nh drill. And, just to keep

ese tools in proper perspective, we
checked out a few of the many varia-
tions in portable power drills (see “Al-
ternative Drills” on page 60).

AEG BE 10RL

The AEG is noteworthy if only
because itm nenr the top of most
of our . This 5~
amp tool has the hlghest top speed
(1400 rpm) and a healthy stated wood-
boring mpamtg of 1% in. Its cord is

t]mlunqent and the heav-
iest—it's mad

e 16-gauge wire in-
stead of the 18-gauge wire that sup-

plies power to the other drills.
Al!ﬁmﬁit’sﬂm longest tool in the
p, it feels well balanced and is be-
average in weight. We especially
like the oversize, easy-to-handle
chuek key, excellent trigger and good
brush access.

Surprigingly, the AEG drill was not
at the top of our power trials, al-
though this may be the result of the
slightly higher top speed. The FOR-
WARD/REVERSE switch is a sliding af-
fmr that goes through the handle and

from each side. It works,

Mﬁnnutnamvmmntas&etnm
ger-mounted switches found on some
of the other drills. The AEG can be fit-
ted with an optional auxiliary handle.
Black & Decker 1179
Interms of , this drill is rated to
draw a maximum of 4% amps, and we
found it placed just below the top
three in hole boring and heavy screw-
driving jobs. Its power-to-size/
w ratio is impressive—unfortun-
ately, so is the tool's noise level.

variable speed is very easy to
control—especially in the low range
—and the FORWARD/REVERSE lever
is conveniently mounted directly be-
low the trigger. However, where
most of the gfieerdnilchuchn are rat-




PR ILLLSTRATICN BY ELAGENE THOMPSON

ed at a minimum opening of 0 to %,
in., the B&D drill has a chuck that
only handles bits as small as ', in.

he most disappointing feature is
the trigger-lock button. It's not a but-
ton at all, like most of the units, but a
sliding switch that's set in the handle
under the trigger. Locking the tool on
is an annoying 2-handed operation.

Bosch 1022VSR

Bosch offers five new %-in, drills, all
based on this design and motor. Each
model differs from the next by either
chuck size (light, medium or heavy
duty), speed range (1100 or 2100) or
cord material (PVC or neoprene),

With the largest chuck and a low-
speed range, our 1022VSR is at the
heavy-duty end of the group.

By our standards, this is a very
powerful drill. And, its trigger-con-
trolled variable speed progresses
smoothly through its entire range
without a hint of roughness in the
trigger mechanism or motor. The
trigger-lock button is positioned for
easy use and sits inside a raised rim so
it's not inadvertently engaged. The
FORWARD/REVERSE lever is mounted
above and in front of the trigger—just
where we'd like to see it.

While you might think that excel-
lent power and one-handed fingertip

control would be enough, Bosch has

one one step further by making a
ﬁri]] that's clearly the quietest in its
class. What the sound level meter
can't measure, however, is the quality
of sound—the 1022VSR simply purrs
when you pull the trigger. Bosch pro-
vides a chuck key holder that's mold-
ed into the cord near the handle.

We would like tosee as dial so
the trigger could be locked at any
speed. A provision for an auxiliary
handle wouldn't hurt, and that 6%e-ft.
cordis a little skimpy. And, the extra-
henv{l chuck makes the tool slightly
nose heavy. If that's a concern, how-
ever, you can always drop about 6

bits. Reduction

gearing |two gears| are popular.

switch permits both driving and withdraw-
ing screws, plus helps In freeling stuck drill
lowers motor speed
and transfers torque to chuck. Bath double-
reduction [shown| and single-reduction

ANATOMY OF AN

ELECTRIC DRILL /
FORWARIVREVERSE

The typical %w-in. variable-speed, reversible SWITCH

drill has a pistol-grip housing that contains a
compact, powerful motor, Trigger-con-
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Chuck key holder on Bosch [shown|) and Ma-
kita permits key removal. On other models,
key Is attached to cord by strap.

ounces of chuck by choosing the model
1021VSR.

Hitachi D 10V1

Of the tools in the 4-amp-and-below
range, the Hitachi stands out with a
few very special features. Like the
Ryobi and Makita, this drill comes
with a belt clip. However, it's remov-
able and bolts onto the tool side. This
position makes much more sense than
the top-mounted clips on the other
tools. And, although an auxiliary han-
dle doesn’t come with the drill, you
can get one—it threads in place of the
belt clip bolt.

The Hitachi also has a trigger-
mounted speed dial that allows you to
loek the trigger at any place in the
speed range. It's a simple mechanical
device that limits the maximum travel
of the trigger. It's rather small and
not the easiest thing to adjust, but it's
definitely a valuable feature.

A very handy lock button, accept-
able trigger and nicely designed han-
dle make for a comfortable tool. The
FORWARID/REVERSE switch, howev-
er, is at the top back of the handle
—it's a 2-handed job to switch the di-

Trigger-leck button Is usually under right
thumb—efthanded use Iz difficult. Note
speed dial In trigger [Hitachi and Sears only).

rection of rotation. Although you'll
get used to it, repeatedly driving and
withdrawing screws will be more of a
hassle than it should be. The plastic-
sheathed power cord could be im-
proved, as well.

Makita 6510LVR

Makita's entry is a no-frills version
that appears well built, while some-
what lackluster. We liked the fact
that the tool is held together with nuts
and bolts—not the usual self-tapping
screws, And, it's a com , well-bal-
anced drill that's a little lighter than
ave?ﬁa_a bonus if you're using the
tool all day. Makita's built-in belt clip
is positioned on the top, which makes
the handle stick out from your body
when the tool is on your belt.

The cord is plastic sheathed and has
an integral molded chuek key holder
similar to the Bosch. Unfortunately,
plastic is not as good a material for the
Job as Bosch's neoprene. There's no
facility for a side handle—an accept-
able omission as this tool, like the
other Japanese drills, is relatively
underpowered. We found the
trigger/handle configuration less

best choice for driving screws where direc-
tion must be reversed frequently.

comfortable than most units.

Earlier model versions came witha
speed dial for locking the variable-
speed trigger at any position. For
some reason, Makita has dropped this
feature, along with a heavier chuck
and rubber cord. Like Hitachi, Ma-
kita believes that the FORWARD/RE-
VERSE lever should be as far away from
the user's fingers as posgible. On this
tool, it's at the bottom of the handle.

Milwaukee 0224-1

The 0224-1 belongs to Milwaukee's
Magnum line of drills. The most dis-
tinguishing feature of this design is
the oversize trigger that extends al-
most the full ingide length of the han-
dle. Not only is it easy to g"ri? and op-
erate, with almost any configuration
of fingers, but Milwaukee has engi-
neered the trigger travel so that
speed control is smooth and effortless
—even at the slowest speeds.

Along with a heavy-duty chuck,
rugged construction, and solid feel
and sound, this drill boasts a few ex-
tra-special features. First, it comes
with a removable power cord—a qual-
ity, rubber cord that can be taken off

3/8-IN. VARIABLE-SPEED, REVERSIBLE DRILL SPECIFICATIONS

MANUFACTURER MODEL |AMPS |WOOD CAPACITY' |METAL CAPACITY |TOP SPEED (rpem)? |SPEED DIAL? |LENGTH* [WEIGHT (Ib.) [CORD LENGTH | PRICE
AEG BE10AL | & 14" Yy 1400 NO 109" 35 10 g180
Black & Decker| 1179 45 10 Yy 1200 NO 10 4 g $138
Bosch 1022VSA | 4.8 1" Y 1100 NO 10" a7 BF §1a7
Hitachi D1ov1 | 33 1 1y 1100 YES g 34 aa” 148
Makita BE10LVR | 3 " 1050 NO ilvg 34 g $145
Milwaukea p224-1 | 5.4 1 L 1200 NO 10" 4.75 g $189
Porter-Cable 7511 | 5 144" Ly 1000 NO 10r 45 0 $200
Ryobi D-1010 | 3.3 1% 3y 1300 NO 0" 3 68" $179
Sears 1408 | 3 1% Yy 1200 YES 10" 6.4 10° §66.26
Skil 6635 | 5 ¥ % 1200 NOD 10" 4,84 8 $173

1. Maximum hole sizes in wood and metal as stated by the manufacturer. 2. Speed range of all drills starts at 0 rpm and is variable up to top speed. 3. Speed dial al-
lows trigger to be locked in the 0N position at any point in speed range. 4. Overall length from end of chuck to end of handle. 5. Suggested retail price as supplied by
the manufacturer—for comparisen purposes only, as tools frequently sell for less.
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Awdllary handles are generally attached by
threading them Into housing side. They pro-
vide control in high-torque situations.

the handle with a twist of the wrist, o
it can be replaced easily with limited
downtime. And, while just about all of
the tools offer some means for replac-
ing the brushes, this tool has a brush
cartridge system that's designed for
fast brush replacement—you don't
have to take half of the tool apart for
gimple maintenance.

nfortunately, there are a few fea-
tures that just don’t come up to par.
The tiny trigger-lock switch, found
under the housing in front of the trig-
ger, is ridiculously small and difficult
to operate. And the FORWARIy
REVERSE switch, while well located in
front of the trigger, is too small and
sticky in operation. The drill comes
with a side handle that can be mount-
ed on either side, and requires a
grounded, 3-prong receptacle.

Porter-Cable 7511

In the 7511, P-C has a very serious
drill that ranks at the top for power,
while being compact, well balanced
and comfortable. Its stated wood bor-
ing eapacity is 13 in., the highest in
our test %'mup, and actual perform-
ance confirms this ranking. The tool

Milwaukee 0224-1 has a plug-in cord to fa-

comes with a side handle (left side
only) and a leather strap to hold the
chuck key.

This tool might very well have been
our favorite if it weren't for a few less-
than-perfect details. The action of the
trigger isn't as smooth as the best,
which makes variable-speed control
rougher and more uncertain. And, the
FORWARD/REVERSE switch, well
placed over and in front of the trigger,
18 on the small side. Brush access is
apparently not a priority, and P-C
recommends that you get the tool toa
service center when the brushes need
to be replaced. Of course, you can do
the job yourself—it's just not de-
signed to be easy.

Ryobi D-1010

This drill has several of the features
that the Makita and Hitachi units
boasted. The belt clip is a wire version
that's located on the top of the tool
gimilar to the Makita. And, like the
Makita, the FORWARD/REVERSE
switch is located at the bottom of the
handle—well out of the way.

The D-1010 does come with a side
handle that can only be installed on

Makita [_ltmwn | and Rywobi drills have tog-
gle-type romsarnwEVERSE switch located at
the bottom of the handle.

the left side. And, the tool is fairly
comfortable to hold, even though it
has a rather angular, bumpy design.
The short 6'%-ft. power cord is plastic
sheathed. For its limited power, it
ranks high on the noise-level chart.

The brushes are easily accessible
for replacement. Upon separating the
handle, however, we found that the
switeh and wires were a little less
neatly packaged than in some of the
other tools.

Sears 10403

This is the only drill in our group that
features the midhandle position—
Sears doesn't offer a drill of its own in
the rear-handle format. Naturally,
the tool is well balanced. It's also fair-
ly comfortable to hold, and has a well-
positioned, trigger-mounted FOR-
WARD/REVERSE switch.

This is clearly the economy drill in
the selection. Although the business
end of the light-duty chuck runs fairly
true, the chuck’s tightening collar
clearly wobbles when the tool is run-
ning. The chuck key is small, and the
drill has no simple provision for re-
placing the brushes.

COMPARISON
CHART

POWER

NOISE (il —
LEVEL (il f=£3

85 dbA

i | RADI
Il | PLAY AT

AL t
CHUCK D;Da

001" 004"

AEG BE 10RL
BLACK & DECKER 1179

BOSCH 1022V5R

HITACH! D 10V1

MAKITA &510LVR

MILDVALUKEE 0224-1

PORTER-CABLE 7511

RYOBI D-1010

SEARS 10403

SKIL 65635

Power ia determined by measuring maximom penetration depths at motor stall point while driving lagserews into oak, and through subjective evaluations during
end-grain and face-grain hole-boring tests with auger and twist bits. Noise level as measured in deeibels (dbA seale) of free-running drill without bit. Radial play at

chuck indicates side-to-side looseness as measured with a dial indicator,
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@ Of coursa, the standard pistol-grip drill isn't
the only way to bore holes. Like all other tools,
thara seem 1o be an endiess number of vana-
tions that ensure you'll have the right drill on
hand no matter what the job.

One of the most modats is
tha Sioux 8000 (lop right, about $187). This
drill, patented in 1938, featuras a motor and
housing that's at a 55° angla to the chuck axis.
You grip the tool right below the chuck where
there's a large, levar-type trigger. While it's
one of the best drills for working in confined
spaces, you'll also find it a well-balanced
comioriable tool in ordinary boring and screw-

operations.

The standard tight-space boring solution is
the right-angle drill. The Parter-Cable 7557
(middle right, about $275) is a %-in. modeal
with electronic variable speed. Fligh't-angh
drills are also available in
handie madels, If you need ﬂghl-mgla drHI
capabilities but are unsure that you need a
dedicated tool, right-angle
drive attachmanis are avail-
able from most manufactur-
ers. These are usually
gearad so that reversing
them end for end in the drill
providas a second speed

range. i
Whaen it comes toboring a
hole in concrate, you may

RYOBI DH-130

Alternative Drills

make some headway with an ordinary drill
and carbide-tipped masonry bit. However, if
you really want results, use a hammer drill.
This tool works like an ordinary drill, but, atthe
flip ol a switch, enhances the rotating action
with a pulsating, up-and-down hammer ac-
tion, The Freud P20/2RE (bottom right. about
$236) is & Vi-in., 2-spead, vanable and re-
versible model that delivers up to 42,000
hammer blows par minuta at 3000 rpm. For
real heavy-duty boring, rotary hammers are
available. Many of these permit combined
rotary'hammer action, or hammar action
alone

Unless you're a plumbar or have been
around the construction trades for long, that
mansler &l the bottom center ook like a
prop for a science-fiction movie. The truth, of
course, s a lot . It's Milwaukee's Hole
Hawg 16751 (about $389), and its job is to
bore holes in studs, joists and other framing
whiere no olhar heavy-duty drill will fit. The 2-
spead modal shown spins at sither 300 or
1200 rpm and handles up to 4%-in.-dia. self-

1675-1

MILWAUKEE

feeding bits at the slow speed. A single-spead
w (No. 1670, 1, 200 rpm) is also avafl-
There are times, of course, when all you
nead is a big drill—plain and simple. In these
situations, you'll end up using some-
thing like the Ryobl DH-130 (bottom left,
about $280). This single-spead brute spins
bits at 500 rpm and can handle up to 3-in.-dia.
holes with a seli-feeding bit. Its
rear handle is directly in line with the e=in.
chuck for transmitting force effectively. And,
the top-mounted auxiliary handle provides
controd in high-torque situations. —T.K

FREUD P20/2RE

The Sears model does come with a
side handle that can be fitted on either
side. And, it's the only unit other than
the Hitachi that has a speed dial onthe
trigrer for setting lock-on speed. In
terms of power, this drill compares
with the Japanese models—fine for
light- and medium-duty tasks, but lit-
tle reserve power.,

The real attraction of this toal, of
course, is its price. However, if you
comparison shop through mail-order
tool catalogs, you may find that the
price differential isn't quite as great
asit appears,

Skil 6635

If power is a priority, then put the Skil
6635 on your list of drills to take ser-

iously—this is a tool with torque, It's
also fairly comfortable and boasts a
few unigue variations on the standard
drill features. The FORWARD/RE-
VERSE switch is mounted on the mo-
tor housing side. It's basically a slid-
ing switch that can be operated from
either side of the drill. While the trig-
ger-mounted switches are probabl
handier, Skil's solution works well
and is easy to get used to.

The tool comes with an auxiliary
handle. However, it's the type that
mounts behind the chuck via a ring-
clamp mechanism. With this design,
you can adjust the radial le of the
handle to suit the job at hand. Tri
control is excellent, the trigger-lock
button works well, and the tool has

fairly good brush access. The only real
problem with this tool is that it's loud.

Making A Choice

There are no failures in this group of
drills—they all do what they're su

posed to do. And although each nmﬁ'
er’s solution to the %-in. VSR design
problem varies, it's easy to get used to
any of these units. Our all-around fa-
vorite is the Bosch 1022VSR. It's sim-
ply smooth, powerful and quiet with
all the controls right at your finger-
tips. Porter-Cable and Skil are close
runners-up and Milwaukee, Black &
Decker and AEG fill in the middle. Of
the less powerful tools—Hitachi, Ma-
kita, Ryobi and Sears—we opt for the
Hitachi D 10V1. ™

&40
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PLUMBING BASICS

BY MERLE HENKENIUS

® It's been more than two years since
states began enforcing the federal
EPA’s ban on lead-based solders
used in copper plumbing. Despite
some initial grumbling by plumb-
ers and homeowners, the Lead
Contamination Control Act has
brought solders into use that are a
good deal stronger and better than
the generations-old tin/lead standby.

As it turns out, the 50/50 tin/lead
solder used for so long was not even
made for the copper fittings used in
residential plumbing. Plumbers
found it was simply the eaziest solder
to use when the industry converted
from galvanized iron to copper piping.
Other solders were available then,
and continue to be used now, as 50/50
substitutes. The most popular is a
95/6 mixture of tin and antimony (95%
tin, 5% antimony).

The problem with using 95/5 or oth-
er hard blends is that they require
greater skill. While the relatively
soft, lead-based solders melt at 360°
F, hard solders melt between 450° and
500° F. Higher melting temperatures
- mean a greater chance of cooking the

flux from the joint and scorching the
| fitting, This meansit’s harder to make
a water-tight fitting.

Moreover, hard solders don't “gap”
as well, While soft solders slurp
around a joint in a gingle, gap-filling
motion, hard solders are runny and
don't fill gaps very well, even though
they make a stronger joint.

ortunately, several manufactur-
ers have come to the rescue with lead-
free solders that are just as strong as
traditional hard solders, but they
melt at temperatures nearer those of
soft solders. These solders contain a
variety of substitutes for lead, includ-
ing tin, silver, copper, nickel and anti-
mony. While two to three times stron-
ger than 50/50 solder, the new blends
melt at a workable 400° F.

During your next plumbing job,
you may be in for a surprize at the
hardware store. The new lead-free
solders cost nearly twice as much as
50/50 solders, owing to the more ex-
pensive metals involved (especially
tin, which is quite expensive today).

PR PRECTO Y MEBRLE HEMKERLS

Lead-free solders meit at higher temperatures than the older, mostly lead types. Once you
learn how to use them, you'll solder as much as you did before.

Expect to pay around $11 fora 1-
pound epool. This expense is partly
offset because the substitute metals
are lighter than lead, so you get
roughly 20% more solder per pound.
Either way, this is of more signifi-
cance to professionals who use large
quantities of solder. Homeowners
usually buy only one or two spools
over many years,

So what do you do differently when
working with high-temperature lead-
free solders? Actually, not much.
Since the new blends have slightly
higher melting temperatures, spread
the heat uniformly. While you might
have gotten by with heating a fitting
in one or two spots before, now you'll
need to heat it from several direc-
tions, building up temperature pro-
gressively around the fitting.

With a little practice, you'll snon
get the hang of working with these
new solders. If you're unsure of your
ability, solder together a few test
joints from serap copper first.

Assessing the lead risk

The EFP A ban only affects new con-

struection, but what about all thoze
re-1988 piping systems with lead-

Eu.ﬁed solders? Should these systems

be replaced? The reasonable answer

is: no.

Simply having lead solder in your
house's piping system doesn’t mean
that any ufPiT. passes through your fau-
cets. Only a narrow ribbon of solder
comes in contact with water at each
joint, and even it may be sealed by
mineral deposits and thus, rendered

harmless, In fact, slightly hard water
is your best friend when it comes to
lead solder in your plumbing systems.

Keep in mind that millions of houses
built 60 to 100 years ago actually had
lead water-service pipes. A substan-
tial percentage of those homes still do.
Only the minerals precipitated onto
these pipes keep them fairly safe.

As a general rule, soft water is
more aggressive and will leach more
lead from solder joints than hard wa-
ter. We also know that the newer the
solder joint, the more lead will be
sloughed off. An older piping system
is, therefore, safer than a newer one,
And finally, lead will only leach out
when water is allowed to stand for
hours at a time. As such, your best bet
is to let the water run a hittle, to flush
standing water from the system, be-
fore taking vour first drink in the
maorning.

A lead-testing kit

If you are concerned about the possi-
ble effects of lead contamination and
aren't sure whether your water sys-
tem was assembled with lead-based
or hard solder, the Copper Develop-
ment Association has created an easy-
to-use test kit. You serape a little sol-
der from a fitting and drop it into the
kit's solution. If the solution turns a
frothy yellow, expect lead-based sol-
der. Your other option is to have a lab
test the water.

The kit is priced at 364 and is avail-
able from All Seasons Marketing,
3576 Wesley Chapel Rd., Marietta,
GA 30062 . ™ |
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The originai front porch, with tapered and chamfered columng, rich  The site before construction shows an extension on the right that
molding details and stately proportions, forms the inspiration for cur  abuts a bland exparse of wall. Proportions of the new porch are de-
I reproduction back porch project. termined by existing roofiines and door and window heights.
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to match the house.

TRADITIONAL PORCH

\When a deck just won't do, build a porch

BY THOMAS KLENCK, Associate Home Improvement Editor

® There are two kinds of people who
own traditional homes: those who
have gracious, expansive porches,
and those who wish they did. Unlike
today's equivalent—the backyard
deck—a traditional porch is an exten-
sion of your home's architeeture. It
not only reinforces design elements
that define the house, but actually
adds to and completes a visual theme.
And, it"s more than just a place to
while away the hours on a warm sum-
mer afternoon, it's a vital year-round
component that protects the house
from the elements while providing a
transition from the outdoors to the
warmth and comfort of home.

If you're interested in adding a
porch to your home, you may be dis-
appointed to find out that there's no
one design to meet every situation.
Each porch, down to the last detail,
must be aparﬂprial;e to the house that
it graces. However, most traditional
porches share a common, underlyin
structure. And, the process of dE"i-"EE
oping your own porch design, or du-
plicating an original porch, is the
same no matter what stvle your
home.

To get you started in the right di-
rection, our porch combines many of
the structural and design features
characteristic of traditional strue-
tures, You may well not want to re-

uce every detail, but our project
18 sure to inspire you to develop a cus-
tomized version that suits your par-

production moldings capture the

shape and depth of the originals, but are a3-
sembied from profiles made with a router,

The ralls are made from ordinary lumber
that's shaped to the original design. Balus-
ters are standard pressure-treated type.

ticular situation and requirements.

Our porch completes the back fa-
cade of a 100-year-old country home.
It fits neatly in the corner created by
the main structure and a kitchen ex-
tension. The basie look and molding
details are taken directly from the
original front porech of the home.
However, the proportions were al-
tered to suit the new location,

The porch features a typical sloped,
tongue-and-groove floor; box-type
posts complete with distinetive, yet
i:gi_{-tmmnke, molding details; a hi

; beaded tongue-and-groove ceil-
ing; and traditional rails, balusters
and newel posts. And, while we used
modern materials and lumber, the
construction is entirely in keeping
with the spirit of the original front

orch. Where heavy 4-in.-thick
ams support and tie together our
original model, we constructed up-to-
date equivalents with 2 x 8s, con-
struction adhesive and nails. And the
old classically turned balusters were
easily replicated with today's pres-
sure-treated variety.

Before you begin your porch, plan
the details such as moldings, post de-
sign, proportions, roof slope and rail
design to suit your house. Then, have
your design and framing details ap-
proved by your local brujfding inspec-
tor, if required.

Bax-fype step comstruction matches original
front porch, as does turned lower newel
posts and square upper posts.
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The Porch Floor

Although the original front porch was
sup on posts that simply rested
on flagstones, we opted for poured
concrete footings set below the frost
line. Begin by laying out the positions
of the posts and the main front beam
with stakes and string. Make sure
that the post positions are evenly
spaced and run parallel to the house.
Then, dig holes for the footings. For
conerete forme, use 10-in.-dia. eard-
board construction tubes, cut to pro-
trude a few inches above the grade.
Plumb the tubes, backfill, and pour
the conerete (Photo 1). Beeause the
job is small, you can use bags of pre-
mixed concrete, prepared by hand or
with a power mixer.

Next, strike a chalkline along the
wall at the finished height of the floor,
plus ¥ in. Double-check the dimen-
sions between the footing centers,
and mark the corresponding post and
crossbeam positions on the wall. We
used a circular saw to cut our clap-
board siding along the chalkline (Pho-
to2). After dsrying off the siding, slide
alominum flashing up under the sid-
ing to protect the sill and ledger from
moisture. Fold up the flashing using a
44-in.-thick board—held under the
edge of the siding—as a spacer (Photo
3). The framing goes under the flash-

™

1 Use 10-in.-dia. cardboard concrete forms
to pour footings below frost line. Premixed
bags of concrete can be mixed by hand.

& After cutting ledgers to length, use a
sabre saw to cut the 2% X 4%-In. ledger
notches at crossbeam locations.

JOURNAL

ing and the flooring fits over it. If one
end of your porch abuts a house wall,
lay out the sloped floor line, remove
the siding and install flashing in prep-
aration for an end ledger.

Unlezs your porch is short, you'll
need to make up the ledger from sev-
eral lengths of stock. Plan the joints to
fall between the crossbeam positions.
Mark the erossbeam notches on the
ledger stock and cut the notches with
a sabre saw (Photo 4). Then, tack-nail
the ledgers in place, check that
they're level and secure to the house
sill with 3 = 4-in. lagserews and
washers (Photo 5). Then, install the
end ledger at the correct slope.

Next, cut the 6 x 6 post stock over-
size in length, and cut a erossbeam for
each post. Clamp or tack-nail each
beam toits post, and use a line level to
check that the beams are at the right
height and slope. Then, mark the post
notch lines under the beam edges
{Photo 6), and cut the notches. Cut
the inside main beam 2 x 8s to length,
80 their ends join on the post center-
lines. Use a drill and sabre saw to cut
the crossbeam mortises as shown, and
test fit the inner main beam, single
crossbeams and posts (Photo T).

Cut the outer main beam pieces so
the joints are centered between the
posts, Then, assemble the doubled

main beam with nails and construe-
tion adhesive. Cut the joist notches in
the remaining crossbeam pieces by
clamping them together, cutting sev-
eral kerfs with a circular saw and re-
moving the waste with a chisel (Photo
B). Then assemble each crossheam.

Assemble the main beam, cross-
beams and posts (Photo 8). Use car-
riage bolts, nuts and washers to se-
cure the main beam to each post.
Toenail the erossbeams to the rim
joist and ledger. Double-check the
spacing between erossbeams, and
saw the joists to length. Cut the
notches as shown, tap the joists in
place, and toenail (Photo 10).

To protect the framing from mois-
ture, we stapled a layer of roofing felt
along all top edges (Photo 11). We
used 1 *% 4 tongue-and-groove fir
porch flooring for the floor, Cut each
piece oversize in length, and nail diag-
onally through the tongue with 6d gal-
vanized finishing nails (Photo 12). Ap-
ply a coat of oil-based primer to the
underside and edges of each piece.
Trim the floor edge with a circular
saw 20 it overhangs the main beam 1%
in. At the porch end, you'll need toin-
stall a temporary cleat to the end
beam to support the last piece of floor-
ing until the trim is installed. Then,
prime the floor,

& After striking chalkline ' in. above floor
level, remove clapboard with a drcular saw

set to cut only through siding.

5 Aftnndt-rulllnglnphm.dud:
that they're level and bore holes for install-
Ing the % X 4-in. [agscrews.

3 Slide flashing under siding, and bend so it
will lie under Nooring. The Ye-in.-thick spacer
and 2 x 4 block shape bend.

& Temporarily nall or clamp single cross-
beams at correct height to & x & posts. Mark
the post notch line with square.

&4
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T Test fitinner main beam with single cross-
beams and posts. Then, add outer main beam
with nalls and construction adhesive.

10 Double-check joist lengths, cut to fit,
and notch the ends to it In crossbeams. Tap
in place with a hammer and toenail.

B Cut notches in the oossbeam pleces by

sandwiching them together, cutting saw
leerfs and removing waste with chisel.

11 With the framing complete, staple roof-
ing felt strips over the upper edges to protect
the wood from exoess molsture.,

¥ Aszsembie maln beam, cromsbeams and

posts. When ail parts are aligned, bolt main
beam to posts and toenall crossheams.

12 Nall 1 x 4 tongue-and-groove flooring
to framing. Priming bottom faces and edges
Increases the life of the floor.

Posts And Roof
Thmgurch roof is supported by ta-

box-type posts, positioned di-
mﬂlywertheﬁ x 6 floor posts. Begin
post construction by cutting 1 x 6
stock about 2 in. oversize in length.
Mark the narrower top width of each
piece on one end, and the wider width
on the other. Note that each post is
made up of two wide and two narrow
gieees, each cut to the same taper.

'ack-nail a straight 1 % 6 guide board
to a post side, so the guide-board edge
aligns with top and bottom width
marks. Set the table saw fence to the
guide-board width, and rip the taper
on the post side (Photo 13).

After tapering all the sides, find the
crosscut angle by first striking a cen-
terline with a chalkline. Then, use a
bevel to mark the angled lines
through the centerline that form an
X. Adguat the bevel gauge across the
bottom of the X {Phutn 14), and use
this angle to crosscut all post stock 1
in. oversize in length.

Shspe the stopped chamfers on the

post blanks using a router with a

e bushmg. and Ye-in.-dia, straight

it. Construct ailg to hold the router
at 45° to the stock (see chamfer jig de-
tail on page 68). Add small stopblocks

as shown in the drawing to limit the
length of the chamfers (Photo 15).
Rout the bevels on one edge of each
wide piece first. Then, shift the stop-
blocks to the opposite end for routing
the other edge of the pieces.

After the chamfers are cut, assem-
ble each post with 6d galvanized fin-
ishing nails (Photo 16). Apply a thin
layer of construction adhesive or wa-
terproof glue to the joints before nail-
ing, and set all nails.

The post crown moldings are made
by assembling simple moldings fabri-
cated with a router mounted in a rout-
er table. You'll need Y%- and %-in.-
rad. rounding-over bits, a Y-in.-rad.
cove bit and a %-in.-dia. half-round
(or edge-beading) bit. The cove in the
1 x 3 stock is cut with a 1-in.-dia core-
box bit after rabbeting (Photo 17). Mi-
ter the moldings to fit, and nail with a
little construction adhesive at each
joint (Photo 18). Note that the mi-
tered moldings are cut square even
though the posts are tapered—the
taper is not great enough to affect the

ints significantly. With the molding
ﬁ place around the posts, make the
two square top pieces for each post.
Use b/d stock for the lower compo-
nent, and use a ¥-in.-rad. rounding-

over bit on the edges of the upper %-
in.-thick square stock. Nail these
pieces together, and nail a centered
1%-in.-thick square to the bottom to
fit inside the post top. When the posts
are finished, apply a coat of oil-based
rimer and caulk the set nailheads.
en, cut the bottom of the posts to
exact length and angle to match the
slope of the poreh floor.
ind the center of each post on the
floor, and nail a 1%-in.-thick x 3%-
in.-8q. block at these locations (Photo
19). Then, place a post over its block
and temporarily secure it with braces
tacked to cleatls nailed to the porch
floor. Check for plumb with center-
lines drawn along the post faces.
Before the main roof beam is in-
stalled, rip 1 x 6 stock to 4% in, wide
for the beam bottom trim. Cut this
trim to length so the pieces butt at the
center of each post top, and nail in
place (Photo 20). Miter the trim at the
corner post, Then construct the roof
beam sections on the ground. Each
section has two outer beams that butt
at a post center, and inner spacers
that overlap the joint at least 2 ft.
Secure the main beam by nailing
through the trim from below (Photo
21). Where the short end beam meets
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13 Tack a 1 = & to a post side so it's aligned

with post taper. Hold the guide strip against
the table saw fence 1o saw taper,

18 Find crossout angle by first drawing cen-
terline. Then, lay out X with bevel gauge.
Angle is found from edge to edge at X.

o

15 Cut chamfers with router and straight
bit. Jig holds router at 457, and small stop-
blocks shape chamfer ends.
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16 Nall posts together with &d galvanized
finishing nails and waterproof glue. Set nail-
heads and cut the posts 1 In. oversize.

17 shape all post moldings with router ta-
bie and simple bits. Corebox bit shapes hol-
lorww after rabbet ks cut on table zaw.

18 Assembie moldings with finish nails and
glue. Set nallheads, coat posts with oll-based
primer and caulk nallheads.
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the house at the open end of the porch,
remove siding and sheathing, and in-
stall support framing to the wall
mds. t.erlrnmtivel}fainu could us&da
t as shown at the opposite end.
ngﬂw beam in place, ﬁt&mpo—
rary post bracing can be removed.
Use a chalkline to lay out the roofline
along the house wall. Cut a pattern
rafter from 2 x 6 stock, and use it to
lay out the angled roofline at the hip
end of the roof. Then, mark the ceiling
line with a chalkline, and remove the
giding that lies within the area where
the roof and ceiling join the wall. In-
stall flashing under the siding and fold
it up so it's out of the way.

Cut the rafter notches in the rafter
ledger, and nail it to the studs in the
wall with 16d nails (Photo 22). Use the
pattern rafter to lay out all of the
rafters and the hip ledger. After in-
stalling the hip ledger to the wall, cut
and install the hip rafter as shown.
Toenail all rafters to the ledger and
main beam (Photo 238), and fit jack
rafters to the hip rafter as shown,

After the roof is framed, nail the ¥%-
in.-thick fascia to the rafter ends.
Bevel the upper edge of this stock to
match the roof slope—the lower edge
extends below the rafters 1 in. Then,
install the %-in.-thick plywood roof
deck with 4d galvanized nails. The

.\
Sq}-g.Sn %f:

w. Jnnext, Installa
1%-in.-thick nailer to support the
molding. Where the molding must be
joined, miter the ends to help conceal
the joint line (Photo 24). After the
erown is in place, install the roof beam

—
CTOWTI M.

fascia and the soffits. 8
We used roll roofing over the ply-
wood roof deck. In&L:ﬁ this following

manufacturer's instructions. Use a
notched trowel to apply the adhesive
as each succeeding layer is nailed in
place (Photo 25). Install the roofing
under the flashing. Apply roofing ce-
ment between the ﬂaaglmg and roof.
Noteh and install the ceiling cross-
tie ledger as shown in the drawing.
Then, cut and install the 2 x 4 cross-
ties, Note that the upper edge of one
erosstie must be notched to accommo-
date the hip framing. At the end of the
porch, toenail nailers between the
jack rafters. Install 1 x 3 furring
strips on 16-in. centers across the
erossties. Then, nail the 1 x 5 beaded
tongue-and-groove pine ceiling to the
furring (Photo 26). Finish the inside
by installing the inner beam fascia and
¥-in. cove around ceiling perimeter.,
Make a template of the ornamental
bracket, as shown. Lay out the shape
on 2 * 6 stock and eut each bracket on
a band saw. Install a pair of brackets
3 in. apart over each post (Photo 27).

Then, evenly space the remaining
pairs between the posts. Finaltlﬁ;;
make the beveled corner trim on

table saw, and install in the corner be-
tween the soffit and beam covering
board. Then, rout and install covering
board trim as shown in the drawing.

1 THICK
CHAMFER
STOPBLOCK

L
[~ NG—3%"
PIME STOCK

3-LONG
STRAIGHT BIT

WORKPIECE

w14 5347 318" 6118
- s L |

1 1

S
MM 1112

RAD
l— 83" POST ROUGH LENGTH—"
[FINISHED LEMGTH PLLIS 17}

19 Lay out & x & post centers on floor, and
nall 1¥-in.-thick post block to floor. Then,
Irstall posts, plumb and brace.

&2 Nall notched 2 x & rafter ledger to
house wall sfter removing siding. Note alu-
minum flashing bent up over ledger.

20 Begin roof construction by nalling beam
bottom trim to post tops. Butt trim at posts
and miter at cormer post.

I3 Afver cutting all rafters, toenall them to
ledger and to maln roof beam on 2-ft. cen-
ters with 10d galvanized nalls.

21 Then, install triple-width beam In sec-
tions. Middle 2 % 8 spans jolnt. Nail from wn-
demeath and toenall to posts.

24 When roofl decking b done, nail crown
moilding in comer between deck and fascla,

Miter joints between pleces.

&8
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28 Apply appropriate roafling adhesive
with a notched trowel to secure each course
of roll roofing to the last.

26 After 2 % 4 crossties and 1 x 3 furring
strips are In place, secure 1 X 5 beaded

tongue-and-groove celling with finksh nalls.

X7 Install brackets In palrs over post cen-
ters. Then, space additional pairs evenly in
between pasts, Secure with finish nails.

Lattice, Steps And Ralls

Build the lattice frames out of 1 x 4
stock. Notch the corners as shown in
the drawing and join with 3-in.-long
No. 10 screws. Bore counterbores for
the screwheads about % in. deep
{Photo 28) and plug the holes after as-
sembly. Cut each lattice panel 2in.
longer and wider than the inside di-
mensions of the lattice frames. Then,
nail the lattice panels to the frames.
Install the main beam trim with gal-
vanized finishing nails, and temporar-
ily nail the completed lattice frames in

place. Then, secure the T hinges as | complete, nail the mitered risers to

shown in the drawing, and remove the
nails. The lattice frames behind the
steps and at the end are simply nailed
in place. After the hinges are secured,
install the post trim (Photo 29).

Begin the steps by ripping the side
boards and risers to width, and miter
the boards to length as shown. Then,
use 2 ¥ 4 stock tocleat the side boards
together (Photo 30). After nailing
from the 2 x 4 side, flip over the as-
sembly and nail through the outside

boards into the cleats. With each side |

| the edges of the cleats (Photo31). Fin-

ish the steps by installing the stair
treads and back bracing.

Select the clearest and straightest
2 = 4 stock available for the rails.
Rout an ogee molding along two edges
of each piece on both upper and lower
rails. Then, set the table saw to 20°
and rip the bevels on the upper rails
{(Photo 32)., Use a hand plane to
smooth the rough-sawn faces.

Rip the underzide component of the
upper rail from %-in.-thick stock.
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Z8 Use a clamp to hold lattice frame to-
gether when boring counterbored screw-
holes. Then, install 3-in. No. 10 screws.

Round the edges by taking successive
beveled passes with a hand plane and
sanding smooth. Then, use a dado
blade in the table saw to cut the ¥4-in.-
deep baluster channel in the under-
side of the bottom piece (Photo 33).
Screw a ¥-in.-sq. ¥ 1%-in.-long
rail-support block to each post and
wall where a rail will be secured (Pho-
to 34). Position the blocks 1% in. be-
low the height of the top of the rail.
Then, after cutting the upper rail
cnmﬁnnents to exact length, cut a
notch at the ends of the %4-in.-thick

29 Install lattice frames with T hinges |ex-
cept behind steps). Finish porch floor trim by
nalling past trim in between frames.

piece so that it fits around the support
blocks. Nail the upper rail compo-
nents together, slide in place over the
support blocks and secure the assem-
bly by toenailing.

We used standard, pressure-treat-
ed colonial-style balusters available
at most building supply dealers. Cut
all balusters to exact length. Then,
determine the distance between each
baluster by first estimating the num-
ber of balusters required between
two porch eolumns. Multiply the bal-
uster width (1% in.) by the number of

B30 Azzemble mitered sides with 2 x §s
nailed in line with riser positions. Then. fiip
over and nall through Into 2 x 4,

balusters and subtract this number
from the distance between the col-
umns. Then, divide the result by the
number of balusters plus one. Cut a
serap sgncer block to the length be-
tween the balusters.

To install the lower rail and bahus-
ters, cut the lower rail to a tight fit
and tap in place. Position a baluster
between the rails at each end. Then
use a wedge to hold the lower rail
against the baluster bottom while fin-
ishing nails are toenailed around the
baluster. Toenail the bottom rail to

(UIKRETE MAKES JOBS (0
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the posts. As each baluster is added,
move the wedge underneath for sup-
port and use the spacer block to locate
the next baluster position (Photo 35).
After nailing to the bottom rail,
plumb each baluster and toenail to the
top (Photo 36).

We made the newel posts at the
bottom of the steps from solid 6 x 6
hardwood planed to 4% in. square. If
this size stock isn't available, you can
laminate the blank from thinner lum-
ber, using waterproof glue. Mark the
center of the square faceted sectionon
each face of the blank. Clearly lay out
a full-width circle on each face at this
center, and install the blank in the
lathe. Start the lathe at its slowest
g , and observe the layout circles

b

21 Nall mitered risers to 2 x 4 cleats with

galvanized nails. Then, Install back bracing
and stair treads, and set all nallheads.

34 Screw rall-support blocks where upper
rall meets posts or house walls. Slide rail as-
sembily in place and toenail.

—

3T Newel post Is turned on lathe from 4%
In.-3q. hardwood. Blank can be laminated
from thinner stock, if necessary.

as the blank rotates—the area inside
the circle will not be turned. Turn the
area outside the circle down to a cylin-
der, Use a roundnose scraper and
skew to carefully approach the circle
line. Onee that area is finished, shape
the remaining details (Photo 37). At
the ball end, turn the waste down to
roughly 1% in. diameter. When the
post is finished, saw away the waste
and shape the ball top with a sharp
chisel and sandpaper (Photo 38),

Cut the pieces for the hollow newel
post base, and assemble three sides
and the top with finishing nails and
construction adhesive. Secure each
base to a post with 2V4-in.-dia. x 3-in.-
long lagscrews (Photo 39). Secure the
post assemblies to the steps by first

B2 Make ralls cut of stralght 2 x 4 stock. Af-

ter routing ogee profile along two edges,
bevel top rall tops on table saw,

-,

35 Use tapered 2 x 4 wedge under lower
rail for support when nalling balusters. Spac-
er block holds baluster at cormect spot.

38 After the post l:_rmwed from the
lathe, saw off waste and trim top of post
with sharp chisel. Then sand,

nailing the post spacer in place as
shownin the drawing. Then, lagserew
through the spacer and into the 2 x 4
cleat of the first step. Nail the remain-
ing post base boards in place.

The upper newel post is a simple
square box with stopped chamfers
that match the main columns, Shape
the beveled post top on the table saw,
and mount a square 2 x 6 block to the
lathe faceplate to turn the oval that's
nailed on the post top. Then, toenail
the rails and balusters in place.

Paint the unprimed portions of the
gorch with oil-based primer, and then

nish with at least two coats of a quali-
ty satin-finish latex paint. Use oil-
based porch and floor enamel for the

with hand plane. Then, use dado blade In ta-
ble sinw to form baluster channel.

36 Pilumb each baluster with a level and
toenall baluster to top rall. Set all nails and
fill with caulk after priming.

39 Attach each post to a base with two 3-
In. lagscrews and washers. Leave off last side
until assembly is attached to steps.
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PRAILLLISTRATION BY ED LIMNEK)

APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Frig Drips
Cur Frigidaire, model No. FPI-
19TKW, serial No, 20ADR538, drains
water into the inside of the refrigera-
tor, and we cateh it in a bowl. I cleaned
the drain pan under the refrigerator,
and it shows no signs of condensate in
it. The tube leading from the back of
the refrigerator is not plugged. Any
suggestions? EDMUND ZAWACKI
8T. PAUL, MN

The refrigerator’s defrost drain hole
at the back of the freezer is probably
frozen shut, preventing the defrost
water from draining. A frozen drain
repair kit will correct this. The kit s
Frigidaire part No. 5308950139 and
is sold through WCI (White Consoli-
dated Industries) parts distributors.
Call (800) 451-7007 to locate a dis-
tributor near you.

Begin by unplugging the refriger-
ator and emptying il. Remove the
plastic drain cup from the back wall
of the refrigerator, the ice-cube trays
and shelf, or the automatic icemaker.
Unhinge the refrigerator and freezer
door, and remove the breaker trim
arcound the doors and the plastic
mullion strip at the front of the freez-
er. Lift off the plastic freezer floor.
Defrost ice on the divider block with a
hair dryer. If the divider is soaked,
replace it (part No. 5300170078),

then reinstall the floor pan, doors
and mullion strip.

Remouve the freezer fan cover and
the evaporator cover. Behind the cou-
er is the evaporaior fan motor assem-
bly and wire plug. Remove these be-
fore lifting out the cover.

Next, lift up the evaporator coil and
swing it to one side. (There are wires
on the defrost heater that you may
need ta unplug before moving the
coil.) Be careful when moving the
evaporator to avoid breaking the tub-
ing, which would resull in a very ex-
pensive repair. Defrost any ice in the
aluminum drain trough and then lift
out the trough.

The frozen drain repair kit in-
cludes a flared copper drain mser!
and a piece of copper wire. Slip
drain insert into the hole in the
er block. Reinstall the drain tmugﬁ
Swing back the evaporator, bend the
copper wire into a shepherd's hook,
wrapping the wire over the radiant
defrost heater. Run the wire through
the drain trough and into the copper
drain insert. The wire conducts heat
from the defrost heater through the
trough into the drain, preventing it
from freezing. Snip off excess wire
hanging through the drain into the
refrigerator compartment.

Thermostat

Doesn’'t Work

I have a 1951 Roper stove, model No.
17-46-3804-1]. It works really well,
but the thermostat does not. When I
turn the oven on, I can't control the
temperature—it goes to 400° F. I
have to put it at almaost the end to pet
350° F. The repairman said it needs a

EVAPORATOR FAN
ASSEMBLY .
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DEFROST HEATER
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RIGID-FOAM DIVIDER

Frozen drain repalr kit warms the
condensation drain. Copper wire
transfers heat from defrost heater to
copper draln insert, preventing ice
from forming.

new thermostat, but nobody has it.
Can you help?  RICARDO LIMASSR.
ELPASD, TX

There is hope for your vintage range.
A new thermostat is no longer avail-
able, but you can have your old ther-
maostat remanufactured or a replace-
ment thermostat installed.

First, remove the old thermostat.
Write down any information you find
on it, such as the manufacturer’s
name, numbers or letters. Next, call
Repco Replacement Parts, Inc., in
Everman, Texas, at (800) 433-7146.
This company remanufactures both
gas and electric thermostats. Supply
the company with the information
from the old control

Repeo will quote you a price for a
remanufactured thermostat, if it has
one in stock. If the information on the
old thermostat is illegible, then you
can send it to them with your name,
address and phone number. Repco
will inspect your old thermostat and
call you with the cost to rebuild it.

Clinic, Popular Mechanics, 224 West Egﬂ 8e.,
New York, NY 10019, While letters cannol be an-

of general interest

swered , problems
wrill be discussed in the column.
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NEW PRODUCT

REUSABLE
SANDING
SHEETS

® Hinge 'n Reuse is a new sanding
sheet made of eloth-backed alumi-
num-oxide grit bonded to a foam back-
ing. We tested the sheets sanding flat
and convex surfaces, and found they
have aslight advantage over standard
sandpaper on curved surfaces.

We used both products for the same
amount of time and found that on a flat
workpiece the wear was about equal.
We repeated the test on a convex
shape and found the foam-backed
sheets to be slightly more durable,

We suspect that when sanding a
convex surface, the grits are quickly
sheared off the face of regular sand-
paper, but on the foam-backed paper,
they are pushed into the backing, so
they are less prone to being sheared
off. This flexibility proved useful in

JOUR-

| HOMEBR S s e e o

§1575.00

Foam-backed sanding sheets are washable and can be used wet or dry on wood or metal,

sanding lathework (Photo 3).

The 9 x 10-in. washable sheets
come in three grits: 60 coarse, 100 me-
dium and 150 fine. A 2-sheet package

3 &

[ ] o

1 Foam-backed and regular sandpaper
were equally durable when used on a flat
surface during 5-minute sanding test.

£ Top: equally worn sheets used on flat
stock. Bottom: Foam-backed sheet [right)
outlasted regular paper on curved stock.

costs about $3 at hardware stores.
Write NicSand, Inc., P.0O. Box 29480,
Cleveland, OH 44129,

—Rosario Capotosto

3 The flexible abrasive sheet is ideally suit-
ed for sanding lathework. Here, one fald-
ed sheet sands cove on table leg.

TOOL TEST

NEW PLUG
CUTTER

® With something as simple as a plug
cutter, there seems to be little room
for improvement. We learned other-
wise after testing the new tapered
plug cutter from Veritas Tools.
Although plug cutters are best used
on a drill press, this one performed
nicely even when chucked into a %-in.
electric drill supported on a drill guide
(far right). The inside of the plug cut-
ter has been reamed so it produces a
slightly cone-shaped plug. We found
that such plugs wedge into place with
hardly a sign of a glue joint (near

right). The tapered plug is on the left,
the standard plug on the right.

The cutter's taper also helps pro-
duce a neat plug by shearing the wood
fibers as it 1= plunged ahead. The re-
gult is & nice, smooth plug that practi-
cally glides into a secrewhole.

Another nice advantage of a ta-

red plug is that it resists turning as
it is pushed into the hole, facilitating
grain alignment between the plug and
its surroundings.

High-carbon steel cutters are avail-
able in three sizes: Y-, %- and Y-in.
diameters. A set of three g
eosts about $26 through
woodworking catalogs,
Write Veritas Tools, Inc.,
12 E. River 5t., Ogdens-
burg, NY 13669,

—Rosario Capotosto

POPULAR MECHANICS ® JUNE 1991

P PFHOTOS B ROSARID CAPOTOSTD

73



NEW PRODUCTS

EASY DOES IT

Fourteen ways to make
summer more enjoyable.

BY ROY BERENDSOHN,

Assistant Home Improvernent Editor

Thin Skinned

Apply this vinyl solar film to your sun
porch windows or anywhere else you
want to cut sunlight infiltration and
reduce cooling costs. Simply peel off

No-Stick
Grilling
The Griffo Mark Series
grills are made of porcelain-
ized steel so food won't stick to
them, and they are easy to clean.
The grills’ openings are large
enough to allow rapid cooking, but
too small to let shrimp, scallops and
other fine—but small—foods fall
through. They come in five sizes and
shapes for gas and charcoal grills, kettle
g‘riﬁ:, smokers and even one to fit Jennair
downdraft grills. They cost from about $16 to
$40. They are sold at hardware stores and super-
markets. For more information on the Mark series
and other barbecue products, write to Griffo Prod-
ucts, Ine., 301 Oak St., Quiney, IL 62301.

the film in the fall and reuse it again
next summer, It clings to the window
with static electricity. Its manufac-
turer says it rejects 55.2% of the solar
energy that would enter through the
window and 82.3% of the ultraviolet
light. The film comes in bronze or
gray, and costs about $1.10 per sq. ft.
A 36-in.-wide * 15-ft.-long roll is
enough to cover a pair of 6-ft.-wide
patio doors. It costs $50 at home cen-
ters and lumberyards, or from Solar
Stat, Ine,, 500 190th St. N.E., Miami,
FL 33179; (800) 783-0454.

Light Up

The Reflex combines a dual-bulb 500-
watt floodlight with a motion sensor
in one preassembled unit. It installs
by wiring into a junction box and ean
detect motion 70 ft. away. The unit's
built-in swivel plate allows you to take
full advantage of the unit's capability,
wherever it is mounted, An integral
photocell turns off the floodlight at
daybreak. It costs about $40 at hard-
ware stores and home centers. Write
Heath Zenith Reflex Brand Group,

Hilltop Rd., 5t. Joseph, MI 49085,

W 4

Designed to eliminate tangles, the
HoseKing features a sliding guide to
uniformly wind and unwind garden
hose. It accepts 325 fi. of Ye-in.-dia.
hose or 225 . of %-in.-dia, hose. It's
made of polypropylene, so it won't
rust, and all of its components snap or
serew together. Its features include a
tool storage tray and a 5¥e-ft.-long
leader hose, with a quick-release con-
nector, to hook up to an outdoor fau-
eet, The Hose King comes with a limit-
ed lifetime warranty and costs about
275 at home centers and hardware
gtores. Write Ames Lawn and Gar- |
den Tools, P.O. Box 1774,
Parkersburg,
WV 26102,

High-Powered Grill
Jennair says it has introduced the
first major appliance electrie grill to
receive a UL-listing for outdoor use.
Both the 18-in.-wide single grill and
the 30-in.-wide double grill (shown)
are powered by 2800-watt grill ele-
ments requiring 240 volts. Although
its grills are permanently installed,
they are hinged s0 they can be pivoted
up to allow the poreelainized-steel
grill basin to be cleaned. Both grills
are downdraft ventilated so smoke
can be removed from the cooking
area. The 18-in, model costs
about 3575, and the 30-in. model
costs 700 at Jennair dealers.
For more information, write
Jennair Co., 3035 Shadeland, In-
dianapolis, IN 46226-0901.
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Plan Your Plot

This kit addresses one much-over-
looked aspect of vegetable growing,
namely planning—from the begin-
ning of the season to the harvest. The
Gardener’s Guide helps you plan the
location of your vegetable garden and
the management of it. Each kit con-
tains a Ye-in.-scale layout grid, reus-
able vinyl plant symbols and a weekly
schedule to organize garden activity.
General planting information is also
included, such as sunlight, water and
nutrient needs of 50 popular vegeta-
bles and companion plantings, space
requirements and a nationwide frost
gchedule. The guide costs about $24
from Gardener's Guide, 6510 Page
Blvd., 5t. Louis, MO 63133,
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Long Reach
You can remove and re-
install floodlight bulbs
without standing on a
ladder, using the Smart
Bulb Changer. The
suction cup device
BCTEWE ONLOo 4n ex-
tension pole that
has #-in. Aeme
threads. A re-
lease elip allows
Vou to remove
bulbs quickly
and easily. The
bulb changer
costs about $11
(pole extra) at
hardware stores

and home centers, Write Mr.

Longarm, Ine., 400 Walnut
St., Greenwood, MO 64034,

Skeeter Beater

This insect repellent is formulated to
protect you against nearly all the po-

3 BEWTER

pasFERSIOMAL ¥

Grill Thrill

Replace the lava rocks in vour gas

Flavor system and barbecue foods
50% faster than before, cook more
evenly, save fuel and eliminate flare-
ups, saysits manufacturer. It consists
of two steel plates and a support that

grill with the Lazz-E-Grill Smoke-N- |

lay on top of the -
grill that would
normally hold the
lava rocks. It
takes just min-
utes to install.
Juices drip on the
plates and are
turned to smoke.
Also known as

s

i
.-.||||:I'

‘ L
LAZZ-E-GRILLy | |,
|
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PRAILLUSTRATION BY RON CARBOMN

the BBEQ-Flame

e T T T e i B

Master, it costs about $30 at hard-
ware stores and Suburban Propane
putlets. Contact Janco Products,
| Ine., 110 B Valley Oaks Dr., Visalia,
CA 93291,
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tentially harmful ingects you're likely
to encounter. It repels mosquitoes,
ticks, flies, fleas and gnats. [ts manu-
facturer claims it re-
pels mosquitoes for
4 hours and biting
flies for 8 hours. It's
gentle enough to use
directly on your
skin, its manufac-
turer says. It's sold
in 2- and 4-ounce
spray pumps and a
Z-ounce pocket-size
lotion (33,50 to §4)
at sporting goods
stores and pharma-
cies. Contact Saw-
yver Products, P.O.
Box 188, Safety
Harbor, FL 34695.
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In The Swim

A homeowner can build this log swim-
ming pool in three days, says its man-
ufacturer. Each pool is constructed of
Aspenite panels, foam sheeting,
heavy-gauge vinyl liner and 8-in.-dia.
southern yellow pine logs that are
spiked together. The company says it
uses computer-controlled cutting to
ensure that the logs fit precisely. It

ground, out of ground or in between,
A variety of shapes and sizes are
available ranging in price from §7700
to $18,200 at Lincoln Log Home deal-
ers (the 26-ft.-wide octagon pool,
shown, costs about $8200). For more
ir formation, write Lincoln Log Home
I'ools, 6000 Lumber Ln., Kannapolis,
NC 28081.

- . ¥
can be installed completely in-

Night Lights
Add a little color to the nighttime
landseape with these amber, blue,
green and red sleeves for low-voltage
outdoor lights. Truly a do-it-yourself
installation, the silicone sleeves slide
over any 12-volt wedge bulb that’s 11
watts or less. A set of four costs about
$10 at hardware stores and home cen-
ters. For information, write [nter-
matic, Inc., Intermatic Plaza, Spring
Grove, L 60081-9698.

= )

Plan Ahead

Look no further for plans to build out-
door furniture, decks, planters and
other structures, The Western Wood
Produets Association has made a vari-
ety of plans available at minimal cost.
The latest entries (75 cents each) are
plans No, 26—a round patio table
with benches, and No. 29—three
planters. Both plans contain step-by-
step instructions, a materials list,
plentiful dimensions and exploded
views. The Outdoor Space book pro-
vides an overview of WWPA plans for
decks, trellises and structures de-
signed for different styles of houses.
It costs about $2. To order the book-
lets, or to get more information, write
WWPA, Yeon Building, 522 Fifth
Ave. 8. W., Portland, OR 57204-2122,

Deck Brightener

Dekswood not only rejuvenates your
faded deck, but you can also use it to
clean plastic or wood outdoor furni-
ture, To use, mix one part Deks-
wood to four parts water, wet the
surface to be cleaned, then apply the
cleaning solution, scrubbing lightly
with a brush. Allow the solution to
stand for 15 minutes, then rinse witha
garden hose. It's sold in quart and gal-
lon sizes (about $5 and $16) at hard-
ware and paint stores. Contact the
Flood Co., P.O. Box 399, Hudson, OH
44236-0399,

See In The Dark

First Alert's rechargeable flashlight
helps dyou see at night by incorporat-

ing advanced features. Its head ro-
tates u1p and down 45°. Its hody is
shaped for stability when you lay it on
a flat surface, and its beam width is
adjustable. These features allow the
flashlight to be used like a lantern. To
rechargeit, unfold its prongs and plug
it into an outlet. The flashlight costs
about $30 at hardware stores and
home centers. Write First Alert, 780
McClure Rd., Aurora, IL
60504-2495. PM
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NEW!...THE MOST POWERFUL...MOST ACCURATE CLUB IN GOLF!

The CONTROLLER" HITS 30-50 YARDS LONGER,
AUTOMATICALLY CORRECTS HOOKS AND SLICES
...MUST CUT STROKES — OR MONEY BACK!

Put your #3, #4 and #5 woods in the cellar. Tests
show our new Controller driving iron can outhit
all three by 30 to 50 yards.

And that’s only half the story. The Controller
automatically corrects hooks and slices! The club is
so powerful, so accurate, we unconditionally guar-
antee it will cut 5 to 10 strokes off your score — or
you owe us nothing! In fact, to prove it we'll send
you one risk-free.

Test it against your #3 wood, If it doesn't give
you 30 more yards (if you are a fairly good golfer),
send the club back for a refund.

But it will give you 30 more yards! In fact, the
Controller is so powerful many golfers use it off the
tee, especially on narrow fairways.

Here is the Controller's exact distance advantage
as compiled by some low-80's golfers.

CONTROLLER® ... .........oooviiiiiiinnnn,
#4 Wood .. 180 yards
#5Wood ................. 170 vards

Now test the Controller’s accuracy against your
3-iron. Purposely hit a shot off the foe of each elub
and watch what happens. Your 3-iron will hook the
ball violently—the Controller will keep it down the
middle! The same is true with heel shots. Your
3-iron will sfice the ball violently—the Controller
will automatically keep it on coursel

THE GREATEST
STROKE-CUTTER IN GOLF

These scientific breakthroughs make the Con-
troller driving iron the mast powerful strokecutter
in golf. We believe the club will transform the
game. First of all, it obsoletes fairway woods! The
Controller not only hits 30 to 50 yards farther than
fairway woods, it automatically corrects hooks and
slices! Here's how it works.

AUTOMATIC ACCURACY

The Controller has an frufsible curve across its
hitting surface —a curve that's going to revolution-
ize your game. No other fron has it! Hit a shot off
the Controller’s sweet spot and it will go straight, as
it would with an ordinary iron. But even pros hit off
the heel and toe.

Now, here is the Controller’s genius...here is why
you could cut as many as 10 strokes off your score.
Hit the ball off the Controllers heel or toe and its
invisible curve will automatically impart a correc-
tive spin to what would otherwise be a disastrous
hook or slice. The ball will actually fade or draw
back on course! It's an incredible sight and you can
prove it to yourself with only a few test shots. THIS
IS THE MOST IMPORTANT GOLFING BREAK-
THROUGH IN GENERATIONS. ALONG WITH THE

220 vards
.. 190 yards

CONTROLLER'S EXTRA 30-50 YARDS, YOU SHOULD

EASILY CUT 5-10 STROKES OFF YOUR GAME!

CORRECTION SWEET SPOT

_ SCIENTIFIC GROOVES
© AUTOMATICALLY CORRECT
HOOKS !tN D SLIEES

HEEL-SHOT
CORRECTION

Here are more reasons why the Controller driving

iron is going to give you the best golf of your life. ..

= it gives you the power of a driver with the con-
trol of an iron...

* its sleek, smooth head swoops through grass
more cleanly than a wood. ..

= its 17° loft gets your shot up faster than a #3

-

clubhead speed...

its boron-graphite shaft model adds even more

clubhead speed...

+ it lets you carry more wedges and putters with-
out exceeding the 14-club limit (by eliminating
your #3, #4 and #5 wood) ...

The Controller is new and supply is limited. You

must act now and remember, you are completely

protected. If the Controller doesn't cut 5-10 strokes
off your score, you may return it (undamaged,

of course) for a prompt refund of its price.

FREE!
...just for trying the Controller! Keep your new
power pin-high with a $15.00 Rangefinder! Its
yours to keep FREE! even if you return the Con-
troller for a refund. NOW
YOU CAN RANGE YOUR NEW

Clips to belt.

HOW TO ORDER

Send your name, address and check (or credit card
number and expiration date) to the NATIONAL GOLF
CENTER (Dept. DR-120}, 500 So. Broad St., Meriden,
CT 06450, Or call 203-238-2712 (B-8 PM, M-F). The
stegl-shaft CONTROLLER costs only £59.00; the
carbon-graphite model costs $89.00, Add $4.75 for
s/hfins. CT and NY must add sales tax. Specify
regular or stiff flex, right or left-handed. No P.O.
boxes, all deliveries are UPS. A refund is guaran-

teed if a club is returned undamaged within 30

days. Clubs are also available in ladies size, steel or graphite, same prices.

THE CONTROLLER HITS LONGER AND STRAIGHTER THAN ANY OTHER CLUB IN GOLF.
IF IT DOESN'T CUT 5-10 STROKES, YOU OWE US NOTHING! ACT NOW!

its smaller head size (versus a wood) boosts

CONTROLLER
DRIVING
IRON

DISTANCE LIKE AN ARTILLERY
OFFICER. No batteries required.

ORDINARY
IRON

& Bom Emerprmass, Ing, 1B
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HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Warm-Air Heat

I am thinking of buying a house that
has warm-air heat. Could you tell me
some of the advantages and disadvan-
tages of this type of heating system?
DAVID KOCH
CLIFTON, NJ

In a warm-air heating system, the air
is heated in a furnace that is usually
oil or gas fired, although it can be
heated by electric-resistance coils.
The heated air travels via supply
ducts and enters the room through
wall or floor registers or ceiling dif-
fusers. Cooler air is displaced by
heated air and travels through re-
turn ducts back to the furnace.

There are a number of advantages
to this system. The air can easily be
filtered and humidified or cooled to
provide air conditioning.

Also, if there is an extended power
failure during the winter, the heating
ducts are not vulnerable to freezing
and bursting, as are heating pipes.

A disadvantage of a warm-air,
gas-fired or oil-fired system is that,
in the rare event of a defective heat ex-
changer, poisonous carbon monoxide
from the exhaust gas can mix with
the circulating air and be distributed
around the house. This also intro-
duces excessive moisture (from the
combustion process), in the form of

condensation, into the house.

When the system is off, no heat en-
ters the house, unlike the residual
heat that is released from hot-water
radiators. Also, a hot-air system has
a central air filter that needs to be
regularly cleaned or replaced.

Smooth Sliders

Ilive in a condominium that is 17
ﬁem old. The glass and screen doors
ave become a major problem, and
owners are getting conflicting infor-
mation on how to keep them opening
and closing smoothly. The doors lift
up and pull out, but most of us are not
strong enough to do this. What is the
best way to maintain these?
KARL KUNZE
OXNARD, CA

Once the doors are no longer sliding
smoothly, get someone to lift them out
of their track. Then, clean around the
bottom wheels. Over the years, dog
hair, dust and dirt accumulate
around the wheel bearings, con-
stricting them.

If the doors slide smoothly, the best
way to maintain them is to keep clean
the channel track that they slide in by
periodically brushing them out or
vacuuming them with a narrow noz-
zle. Wipe out any remaining grit with
a damp sponge, dry the channels,

Warm-air heating systems have several advantages over
hot-water systems. They don't have heating pipes that
can freeze and burst, and heated air can be humidified.

== ]

then lubricate them with powdered
graphite or a silicone spray.

Slow Recovery

We remodeled our kitchen and re-
placed our 40-gallon, gas-fired water
heater with an electric water heater
that has a 5500-watt element. Now we
are stuck with a tank that is good only
for me and my wife. When our three
grandchildren come to visit, the wa-
ter is not hot enough for them to bathe
at half-hour intervals, like they did
when 1 had a gas-fired water heater.
Would you please help?
ROLAND LAFLEUR
OPELOUSAS, LA

People switching from a gas-fired to
an electric water heater frequently
cite the problem you discuss. When
selecting a water heater, consider its
capacity and the recovery rate, The
recovery rate is the number of gallons
that the unit will heat to 90° to 100°P F
abouve its inlet temperature in 1 hour.
When the tank capacity is low, in or-
der to have an adequate supply of hot
water, the unit must have a high re-
covery rate. As an example, a typical
oil-fired water heater has a 30-gallon
capacity and a 120-gallon-per-hour
recovery rite.

Electric water heaters, on the other
hand, have a low recovery rate: usu-
ally about 18 gallons per hour, al-
though some units have a 22-gallon
recovery rafe. With such a low recouv-
ery rate, unless there is a large tank
capacity (on the order of 60 to 80 gal-
lons), a simultaneous long-time de-
mand for hot water will result in an
inadequate amount of hot water be-
tu,%’suppﬁed to the fixture.

ou can increase your heater’s hot-
water output by installing a pre-
warming tank in series with the wa-
ter heater. The cold-water supply is
connected to the prewarming tank's
inlet, and the tank's outlet is connect-
ed to the water heater’s inlet. By
boosting the temperature of the water
entering the water heater, you im-
prove its recovery rafe. It is also more
economical because you are not elec-
trically heating a large volume of wa-
ter all day, so there will be sufficient
supply during the peak periods. ™™

[} YOU HAVE A HOME-MAINTENANCE
(R REFAIR PROBLEMT

Just osk Norman about if. Send your guestion fo
Homeowners Clinic, Popular Mechanics, 224
West 57th Si., New York, 10019, While letiers
cannod be answered individually, problems of gen-
eral interest will be discussed in the column. For
maore home-repair and maintenance help, get PM's
Home Care Guide, $5.95 i, FOUT O -
deri's) to Popular Mechanics, Box 1014, Radio City
Station, New York, NY 10101,
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"TUFOIL®

SLIPPERIER

|
1" WHY BUY A NEW CAR &3
WHEN YOU DON'T HAVE TO?

Now available at...

[NYENTOR OF THE i’i‘:-:_m"w"'nﬂ USE 0”
AND IHOUCTIO It IV
N1 VENTORS WALL OF FAME AND YOUR ENGINE Trwue Yabue
SREIEN WILL LAST... AND o

LAST...AND LAST! S ¢ .

Engines last longer with Tufoil. Our
1976 476 T-Bird is now at 190,000

You've seen the price of new
cars...they go up every year! Cars get

Nimsler...prices get higher..it never
seems to end. There are lots of

reasons to keep that nice car of yours miles and purring.
on the road as long as possible. A bunch of customers’ cars have now
Car sales are down and Tufoll sales passed 250,000 miles.

are up. People are smart._they're
the economical out and
what could be easier than Tufoil. Just

Severnl months ago, a nice man I'd
never seen before walked into my of-
fice, big smile on his face, sat down

add Tufoil to the crankcase. You

and said, "Would you believe 340,000
don’t have to shake the container or miles on a Tufoil engine?" He went on
add an engine flush. Just pour it in s Exomes wons to rave about how well his engine has
and drive away. ,;,,,::ﬂ;,,, been running all these years. 1
Your throttle will get silky bt Parformance cooldn’t get a word in edgewise.

smooth..acceleration will improve.

One sold Ms exr " off Recentily, a truck driver called in with

over 1,000,000 miles on a diesel using

like a scared rabbit!" o Frictiog Tufoil - WOW!
Tufoil works wonders for all known " Panging A customer from Vermont added 10%

engine olls. It's actually slipperier R O (P B Tufoil to his sticky mechanical trans-
tli;gn Teflon {ln:m ltn a famous mission, called in and said he couldn’t
. Governmen ory). believe it..."Shilting Is like slicing but-
You'll get astonishingly fast starts on ter mow!" he said.
cold mornings with both diesels and SAAB owners are writing letters
ﬁ:ﬂfnﬂmT:fhnfl ﬁ'ﬂ":d::ﬁi xnﬂ:::; praising Tufoil in their FINTIIY*'IES'
lnb. They showed faster cranking and :Ill:gm\r:;tuu m! w:?:lgimsm;l:;
significant fuel savings with Tufoil. -4 ’
Bs transmissions!

ot st ittt ot Tt 1 e i
life of an engine? Well, I've been fol- (ST "{Irgml‘dl and df:t::iil-
lowing the scientific literature on ®elf the increass in your cars M€ ed lﬁ sk ““rr::““ h:-“
lubrication for a very long time. As performance. in the today awarded us 6 patents so far...so have
far as I know, there isn’t a shred of of call TOLL-FREE anytime, 24 hoursa Germany, England, France and
sclentific evidence for such a claim, %" Cana

So don't believe it! 1-800-922-0075.

(in New Jersey, call 201-825-8110.)
o on ecnnology
ane with each order of 2 balties or & quart. Check 2 for each m I |. Fluoramics, Inc. s
gallon order. Valses rangs from $3.98 to $9.95. 0 DNr:B u:‘gﬂm"ﬂ" ;‘“ﬂ"’- b 18 Industrial Avenue
0 TUFOIL Gun-Coal — Super rush inhibited, smooth achon £142'5.{.pbuu ﬁ';mn“c’mmu Mahwah, NJ 07430
O TUFOIL Compu-Lube — Low wscosity for compuies handling). See mu::;"%“u My check or monay order hor 8 s anclosed.
mechanisms Charge my credit carnd:
[ TUFOIL Lightring Grease — Easly sheared grease for guaranies [ Am. Exprans [Mnstst Card O Visa
IFEL LM O TWO 8 oz botlies .. . treai iwocars  Cand Mo
[T TUFDIL Lubit-8 — General purpose. housshold use for 52500 (pius $4.00 shipging
lubricant and handling) SAVE $6.00 i ashenin
FREE brochures Prone Na,
[0 30 Questiona/Answers about TUFQIL I O ONE Quart boltie . . . real 4 cars

for $34.95 (plus $4.00 shipping ™
and handiing) Adgrgas

[ ONE GALLON _ . . treat I_E-:mﬂ'ur City
$125.00 (plus $8 00 shipping and S Zp

i [H.). residents ackt T sales
We ship within days! g i
MONEY BACK GUARANTEE ON B-OZ. Canadian Distributor: 1-800-363-7753
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MAINTENANCE
BASICS

INSPECTING
DISC
BRAKES

BY DON CHAIKIN

® Today, disc brakes slow and stop
the front wheels of every new car,
pickup truck and sport/utility vehicle
sold in America. On many cars, you'll
find discs on the rear wheels as well.

Dise brakes do a better job than
drum brakes, and they're also easier
to inspect and maintain.

The system consists of the dise, or
rotor, which is bolted to the wheel
hub, and the caliper, which straddles
the disc. When you step on the brake
pedal, hydraulic pressure activates a
piston inside the ealiper, forcing the
pads to squeeze the dise. With the
wheel, you can see all the important

\x ) v 7
Check hoses for flexdbility and damage from
chafing. inspect connections for leakage.

pieces without any disassembly.
Here's the step-by-step procedure:
® Chock the rear wheels. ‘Fack up the
front of the car, and support it on safe-
ty stands. Remove the front wheels.
® Check the rotor. It should be
smooth and shiny where the pads
make contact. Look for nicks, cracks,
deep wear lines or scoring. Turn the
steering wheel all the way left or right

nn

\

PADY
Mast brake pads have built-in wear-
Indicator grooves. When groove dis-

appears, it's time to replace the pad.

WEAR-
INDICATOR
GROOVE

to inspect the rotor's inner surface.
You can also use a mirror.

Fine grooves in the dise, like the
grooves on a record, are acceptable
—if they're not deep. Drag your fin-

rnail across the surface of the dise,

rom outer edge to inner and back
again. Any g‘rauve or ridge that snags
your nail indicates a problem.
@ If your car has vented rotors—deep
spaces between the inner and outer
edges for better cooling—remove any
debris from the vents,
® Check for pad wear. Most calipers
have an inspection hole so you can see
the outer edges of both pads. Gauge
thickness by looking at the lead-

and trailing edges.

m%\hmy pads have a built-in wear in-
dicator—a deep groove down the mid-
dle of the lining, When the groove is
gone, the pad should be replaced.
Others have a metal tab embedded in
the pad to provide an audible warning
that the pad is due for replacement.

@ The pads of each brake should wear
evenly. Uneven wear means the cali-
per or piston may be sticking.

® Thoroughly inspect the brake hoses
and connections to the caliper. Flex
the hoses to be sure they're not brit-

tle, mushy, chafed, torn or cut. In-
spect all the connections for leaks.

® It's normal for the fluid level in a
dise brake master eylinder reservoir
to diminish as the pads wear. Howev-
er, any sudden drop in the fluid level

Drag thumbnall across the rotor surface. Iif It
snags, the rotor may need resurfacing.

probably does indicate a leak.

® Make sure that all mounting bolts
are snug and that the pads’ retaining |
clips and pins are secure and not bent
or caked with mud or rust. 2]
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HOW IT WORKS
AIRBAGS

BY DON CHAIKIN

@ Despite all the advertising hype
surrounding airbags, your best pro-
tection against injury in a collision is
still your seatbelt. However, since too
many of us refuse to buckle up, the
federal government has mandated
automatic, or passive, restraint sys-
tems for all cars.

While some manufacturers have re-
sponded to this mandate with auto-
matic front shoulder belts, most are
turning to systems using 3-point belts
suEP]emented by an airbag,

or now, most airbag-equipped
cars protect only the driver, and
trucks are still exempt from manda-
tory passive restraints. However,
most carmakers are looking ahead to
future regulations, and future models
will have an airbag to protect the
front-seat passenger, too.

Collision ics
To appreciate tential benefit of
airbags, it's helpful to understand the
ph‘v""uica of an accident.
hen a car runs into something

immovable—a bridge abutment, for
example—it stops pretty much in-
stantaneously. Everyone inside the
car, however, keeps going until some-
thing stops them. For unbelted driv-
ers, that something is usually the
steering wheel. F:.’l'l' Llnhelt;;ihqul:dnta
seat ngers, it's the windshield.

mmﬁmg objects ess kinetic
energy. The greater the velocity and
the greater the mass of the object, the
greater the energy involved, When
the object stops, that energy has to be
dimigated, either by transferring to
another object or conversion into a
different type of energy. A car's ki-
netic energy is absorbed by the bump-
er, hood, fenders and chassis as they
erumple. For the unbelted driver, the
collapsing steering column absorbs
some of the energy. The part of you
that hits the wheel absorbs the rest.

Seatbelts absorb energy by
stretching. They also spread the re-
maining energy over a wide area,
However, if the car is moving fast
enough and hits something truly im-
movable, there may be more energy
than the seatbelt can absorb. Your
next line of defense is the airbag.

At the instant the car begins the
kind of slowdown that goes with a col-
lision, the airbag’s sensors detect the

massive deceleration. If the rate of
deceleration exceeds the sensors'
thresholds, current flows to an igniter
stored at the airbag to inflate the bag,
The entire process—from sensing to
full deployment—takes only 10 to 50
thousandths of a second.

Frontal protection
Since an airbag offers its one-time
protection only if the driver or front-
seat passenger is thrown forward,
airbags are designed to deploy only in
frontal eollisions. In addition, since
replacing a spent airbag is costly—
about $500 minimum—and since it's
impossible for the driver to maintain
control over the car while the airbagis
deploying, it's obviously critical for
the bag to inflate only when absolute-
ly necessary. This differentiation is
also handled by the airbag sensors.
Various types of sensors and varied

Cutaway of typical driver's airbag shows
pasition of components.

mounting points are used, Some are
spring-loaded weighted rotary
switches, others are pendulum or ean-
tilever switches, and still others are
mereury switches,

Whatever the switching system
may be, a specific force is needed to
overcome the tension in the switch,
and that force has to come from the
correct direction. Generally speak-
ing, this foree is equivalent to a fron-

collision with a stationary barrier
at an;rwhere from 15 to 30 mph, de-
pending on the system.

When the sensor switeh eloses, it
completes a circuit with the control
unit, which determines whether a
frontal collision is really in progress
(as distinet from a system malfunc-
tion). Typically, the control unit relies
on signals from two different sensors.

Since the car’s battery and alterna-
tor are often among the first casual-
ties of a head-on collision, the control
unit has its own power reserve to trig-
ger it. The control unit completes the
circuit to the airbag igniter, which
heats rapidly, initiating a chemical re-
action in the sodium azide propellant.
The reaction generates a harmless
gas, mostly nitrogen, at near-explo-
give rates, inflating the airbag.
Sereens inside the igniter assembly
cool the gas as it fills the bag.

The airbag itself is a thin nylon sack
covered with cornstarch, which acts
as a lubrieant to help the bag unfold
without snagging. Asthe bag inflates,
it breaks open its container. Onee in-
flated, it begins to deflate through
vents, cushioning the driver. ™
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SATURDAY MECHANIC

REPLACING FILTERS

BY PAUL WEISSLER

® Although today's cars are protect-
ed by more sel{-diagnostics and fail-
safe systems than ever before, the
first line of defense dates back to the
origin of the species.

They're hardly high-tech, but fil-
ters stand guard in most of your car's
systems, trapping oil contaminants,
turning back dirt in the fuel system
and shutting the door on airborne
abrasives trying to make their way
into the induction system.

Considering their importanece, and
how easily they can be maintained or
replaced, it's worthwhile to make a
regular filter patrol part of your car

care routine, In terms of making your
car run better longer, the time it
takes pays higher dividends than any
other routine maintenance chore you
can tackle.

Oil filters

Loeating the oil filter remains easy on
almost all ears. It's threaded onto the
exterior of the engine, and you'll just
have to look (sometimes hard). The
only noteworthy exception: On some
late-model General Motors' cars with
2.5-liter 4-cylinder engines, it's in the
oil pan (loozsen a giant plug to drain the
oil, then remove the plug and pull out

the filter with pliers).

To be able to remove the filter,
you'll need to raise the car, either
with drive-on ramps or a hydraulic
jack to lift the car by a crossmember,
followed by safety stands under the
suspension arms,

Carmakers' recommended filter re-
placement intervals vary, but you
can't go wrong changing the filter
whenever you change the oil—at least
twice a year, every three to four
months or 3000 miles if you do a lot of
short-trip, heavy-load or stop-and-go
driving. Removing the old oil filter
Ehuuld%e astraightforward operation

the ol filter is usually simple in ltself,
bt the task can sometimes be complicated by

poor access to the filter, thanks to a camped
engine bay., The right filtér wrench can make

the job easier.

\mmummww FRED WOURF

BAND-TYPE
OIL FILTER
~ WRENCH
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Inspect your alr cleaner regularly for signs of
plugging or a torn paper element.

if you have a filter wrench that fits in
and on. The old strap wrenches are
“universal,” in that they grasp the fil-
ter body and will work on any filter
within a broad size range,

If a strap wrench won't fit in, you
may need an end-cap wrench, which
usually fits into even the tighter quar-
ters on some cars, The end-cap
wrench locks against flutes on the end
of the filter. Even if you have a
wrench that's the right ggameter for
your car’s filter, you must also
make sure the flute pattern of
wrench and filter also match. If
you installed the old filter with
that wrench, there's apparently a
match. However, if you buy a dif-
ferent brand replacement filter
this time, bring along your
wrench to make sure it will work.

If you don't have a wrench, and
need an end-cap, check the

wrench you buy against a filter of
| the same brand that's on your |
car. Then get a replacement filter g
with the same flute pattern (it
need not be the same brand). Or
buy a universal end-cap wrench
with spring-loaded “fi " that
lock against several flutes,
enough to loosen the typieal filter
within its specified range.

Some filter designs will last a
bit longer or remove slightly finer
dirt particles, but if you use any
name-brand or major store brand
and change the filter at reason-
able intervals, you should never
encounter an oil filtration prob-
lem. Always buy a filter recom-
mended in the maker’s current

different number looks the same
doesn't mean it is, and it may give you
problems with installation, or eventu-
ally work loose and leak, evenifit
doesn't leak immediately.

If the wrench is a strap-type, posi-
tion it on the filter as close to the base
as possible. Place a drain pan under
the filter, and if the filter is recessed,
make a trough of aluminum foil so
when you loosen the filter any oil
flows along the trough into the drain
pan rather than on the ground, or,
even worse, onto a wiring harness,
before dripping onto the ground. Or

you can wrap the harness with foil to
protect it.
Having a problem trying to loosen a

badly stuck filter? If the filter simply
distorts without loosening when you
use an end-cap wrench, you've got to
put a wrench around the filter right at
the base, even if there isn't much
room to turn a handle. You may be
able to do it with chain-type locking
pliers, a plumber's strap wrench or an
oil filter strap wrench, but for a real
problem the best choice is a pair of oil
filter removal pliers, such as the Vim
V-240 and V-241 (Durston Manufac-
turing Co., LaVerne, CA 91750). Our
favorite universal tool is actually the
24-in. Channelock pliers, which costs
about 40 bucks but has plenty of other
uses around the shop.

Once you have the old filter off,
check to make sure the rubber gasket
came off with it. If it didn't, reach up
and dig it out. If you don't, you'll have
an oil leak, as the two gaskets will dis-
tort when squeezed together. Clean
the filter mounting surface with a
cloth.

Apply a thin film of clean oil to the
new filter's gasket, then thread onthe

Eu’"‘é%‘ -

AR cLEANER  C5c
HOLSING LINE

When inspecting the air filter, also check the
POV systems filter, if there is one.

filter. It should thread on smoothly. If
youencounter resistance, stop, as you
may be cross-threading, Be careful
not to scrape the filter over anything
as you're worming your way through
the engine compartment up to the
filter mounting pad—you don't want

to collect any dirt and inject it di-

rectly into your engine, If the fil-
ter is more or less vertical, prefill
it with clean oil, to reduce the in-
terval between engine start and
establishing oil pressure.
|  Once you have the filter
B threaded on, run it down until
vou feel it just make contaet with
the mounting surface. Install the
wrench (flip over a strap wrench
go the band closes when the
wrench is turned in the clockwise
direction). Then make note of
some emblem on the filter body
for reference and tighten the fil-
ter about a ¥-turn more. You
might be able to do this by hand,
s0 avoid distorting the filter with
tools if you ean.

Replace the drain plug, replac-
| ing the gasket washer if neces-

BATY. Aﬁer adding oil, start the
engine and check for leaks near
the base of the filter.

A word about oil filter inter-
' changeability: don't. Just be-
cause a filter seems to screw onto
the oil filter flange and has suffi-
cient mechanical elearance

catalog for your car's engine,

Hmuﬂrdwmmhehvdtnmuﬁmupﬂngl
model and year. Just because a dips hard to release or fasten properly.

doesn’t mean it's safe to use iL_
There are a number of similar
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filters with slightly different
thread pitch and gasket diame-
ters—different enough to pass
cursory examination, but fail un-

threads some cold morning or
popping a gasket on a hot day.
me filtera have an internal
ssure relief valve, intended to
ypass oil flow if the filter medi-
um becomes totally plugged by
sludge. The theory is that some
dirty oil is better than no oil at all,
or having the paper filter burst
under the strain and dumping a

der pressure by blowing off the

gauze filter used on older carbu-
reted engines to clean the intake
air for the Positive Crankease
Ventilation (PCV) system. If this
gauze filteris dirty, pullit out and
nstall a new one,

At the same time, check the
ductwork connected to the air fil-
ter housing, Of course, it should
be connected at both ends, but it
alzo should be free of any tears, A
torn or loose hot-air duct fora
thermostatie air cleaner can al-
low eold air to leak in and affect
driveability until the engine is

quart of sludge straight into the
egfrine. Some filters have no such
valve, as they're intended for en-
gines that have an internal relief
valve,

There may indeed be some substi-
tution possible—and the filter manu-
facturer's interchange table should be
your guide. For instance, there'sa
larger Ford filter, intended for
trucks, that is a direct replacement
for the standard PH-8 Ford spin-on.

Another option is a remote filter
adapter, with lines running up to a fil-
ter mounted on the fenderwell or
firewall. The easy access makes a fil-
ter change a standup job, and if you
mount the filter so it's upright, it's a
clean job as well.

Air filters
The air filter always used to be atop
the earburetor or throttle body, un-
der an easily accessible cover held by
awingnut. Every couple of years, yvou
simply took off the wingnut, lifted the
cover, removed the old element,
cleaned out the housing and installed
the new one.

If you live where there isn't

Relieve fuel

plug a wiring connector for working
clearance, If you do, inspect its re-
tainer carefully so you don't break a
plastic tang taking it off. When you
refit a connector, be careful not to
bend any terminals.

Inspect the filter, and if there's only
one dirty spot, opposite the intake air
snorkel, just tap the filter against a
workbench to remove loose dirt, then
turn the element and reinstall. Of
course, if you live in an area where
there's a lot of airborne sand, it may
not darken the element. In that case,
hold a shop light up to the inboard side
of the element. If the filter is clear,
vou should see uniform lines of light
shine through at the pleats.

Here again, get the exact filter ele-
ment specified for your car. If a filter
is just slightly smaller, it won't fit the
housing properly and unfiltered air
can leak into the engine between the

element and the housing.
When you're changing the filter,
also look in the housing for a small

before opening up any high-
pressure fuel filter fittings. Keep a fire extinguisher handy.

warm. A torn or loose duct from
the air cleaner to the carburetor
or throttle body allows unfiltered
air to get in. On cars with airflow sen-
sors, leaks permit unmeasured air-
flow, which ean result in a lean fuel
mixture, leaving you with a driveahil-
ity problem you'll have a hard time
tracing.

Gasoline filters

The gas filter is usually under the
hood, and if you trace the fuel line
from the carburetor or fuel injectors,
you'll come to it. Not under the hood?
Well, maybe it"s underneath, such as
Jjust forward of the gas tank on some
models. In these cases, you'll have to
lift up the rear of the car for access.

Many carmakers don't recommend
specific fuel filter replacement inter-
vals. However, even without appar-
ent driveability symptoms, it's a good
idea to change the fuel filter every
two years.

There are some close brushes with
high technology on cars with fuel in-
jeetion, because you must relieve sys-
tem pressure of anywhere from 15 to
psi (depending on the type of

any dust or airborne dirt to speak
of, check the filter annually.
Dusty conditions shorten the in-
terval considerably, and if you
drive on unpaved roads, every
three months is more like it.
Lower hoodlines mean filter
housings located away from the

ou aren't sure where, trace the
arge, flexible air duct from the
top of the engine until you come
to alarge metal or Jﬂaﬁm housing
with a cover, and it's probably
there.

In many cases, the filter cover
is held by spring clips, and you
may have to work in with a serew-
driver to release and reengage
the clips. Some filter covers also

carburetor or throttle body. If [\ §

hold a section of the fuel-injection
gystem, so you may have to un-

system) before you can change
the filter. This is unlike carbure-
tor systems, which operate on
modest pressures in the 3- to 6-
psi range, with little or no residu-
al pressure. However, dealing
with the higher pressures of fuel-
injection systems needn't fright-
£n youl.

If your fuel system has a tire-
type service valve, called a
Schrader valve, installed to sim-
plify connection of a pressure
gauge, just remove the cap, wrap
atowel around the valve to collect
fuel spray and depress the pin.
Safety glasses, please. When the
fuel stops spraying out, the pres-
sure is relieved.

A similar setup is used on fuel-

Chrysler products, relieve fuel pressure by jum- injected Hondas—a threaded
pering the injector to 12V for 10 seconds or 50,

plug that can be removed to in-

B4
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stall a pressure gauge, The plug is on
the fuel rail (tubing) next to the pres-
sure regulator, and all you have to do
is hold a fitting with one wrench while
you loosen the plug with a second
wrench. Wrap the fitting with a towel
to collect seeping fuel, of course.

You may be able to remove a fuel
pump fuse, followed by cranking the
engine for 10 seconds. With the pump
disabled, the pressure will be dissipat-
ed. This may set a trouble code in your
engine computer, but don't worry, be-
cause it shouldn't cause the CHECK EN-
GINE light to repeatedly come on.

Or, check a wiring manual for the
fuel pump ground location. You can
also get underneath the back of the
car and trace the fuel pump wiring to
the ground connection (typically a
black wire), and disconnect it Discon-
necting the ground may be one of the
least convenient ways to stop the
pump to relieve system pressure by
cranking, but you can use the tech-
nigue on just about any ear,

Finally, here's another universal
method, Very gradually loosen a fuel
line or fuel hose clamp at a joint, well

Now you can remove the fuel filter itself by carefully unscrewing the  Some carburetors are equipped with a small filter where the fuel line

appropriate fittings and clamps that hold it in place. enters the carburetor body.

obvious. Standard fittings that
thread together are the most widely
used on both earbureted and fuel-in-
jected cars. Just hold one fitting while
ou loosen the other (which one to
old should be obvious). Many fuel-in-
jected engines have banjo fuel filter
fittings that get their name from their
shape. A bolt goes through the banjo
with gaskets on top and bottom.
These gaskets should be replaced
when you change the filter.
If the filter is clamped to hoses, you
may be able to loosen the clamp and
reuse it, but do this only ifpit's a

You could disconnect the car bat-
tery for about a half-minute to
erase the code—not a bad idea for | |,
general safety if you're disconnect- |
ing fuel lines or operating a
?{l: rader valve under the hood.

owever, most engine computers
have isticated puthal.
inelude adaptive learning. It
means the computer has adjusted ;
the engine controls for your driv-
ing style. Disconnecting the bat-
tery erases this data, and it will
take perhaps 100 miles of driving
for the computer to relearn.

e s

MLIFFLER

worm-drive type. With all oth-
ers, including the spring-wire
type, discard the clamp and in-
stall new ones, In fact, the only
way you can get some clamps off
is to chop them apart with side-
cutter pliers.

On most carbureted GM cars,
the filter ig in a carburetor boss.
Dizconnect the line, then remove
the fuel line fitting for access.

A cheap, ineffective fuel filter
may allow dirt to damage some

FUEL
FILTER

pretty expensive components, so
don't gamble. A quality after-

There are other methods to re-

]je'rlre syﬂmm Preﬂaurei Dn Ch.'t"]-’li- Can't find the filter |ﬂ'ﬂ'ﬂm wm?“ Hbﬂ

ler throttle-body injection sys- Under the car, just ahead of the fuei tank.

tems, there is no Schrader valve, soun-
plug the injector’s wiring connector
hot-wire the injector with jumper
wires—aone to battery positive, one to
ground—for just a few seconds, and
you'll open the injector long enough.

POPULAR MECHANICS » IUNE 1991

wrapped in 4 towel, and let the fuel
seep out, This is what we do, but
we're careful, and we keep a fire ex-
tinguisher nearby.

e exact procedure for taking out
the old filter varies, but it should be

PRl LA PSTRA TICIASS Y BN CARBCM

market brand should be consider-
ably cheaper than original equip-
ment, because you can buy it
from a parts store (with a generous
discount structure) instead of a car
dealer. However, if there is no repu-
table aftermarket replacement,
spend the extra money for an original
equipment replacement, ™
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The new Lumina Z34 -BistinctWEa&m bodywork. New Twin
Dual Cam V6 . Slick-shi 5-5 g&arbmt. ressive sport
suspension. eel disc brakes, /60R-1 GT+45,
3-year/50, mm Bumper to Humper Plus Warranty.*

LY T OFAMERICA /-
/4 TODAY'S CHEVROLET ™
G Puwer and effici Meet the future of high TIANCE:

The Ehﬁ Lumina Z34. Flaunting 3.4 liters of fuel-injected, 24- Twin Dual

power, this is the machine for 1991. Because of its advanced multi-valve
technology, the Z34's TDC V6 combines power with excellent efficiency.t
And with bodywork influenced by our NASCAR-winning
nas, a responsive sport suspension
package and a Getrag-licensed 5-speed
gearbox, the Lumina Z34 is one
serious machine. But don't
take our word for it. Grab
hold of one. Your driving
future never loocked

brighter.
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CAR CLINIC

BY MIKE ALLEN,
Assistant Automotive Editor

The High Cost Of
Cheap Inflation

® This first item was relayed to us by
Wade Hoyt, Editor-In-Chief at Mo-
tor, a companion Hearst publication
intended for the service trade. It orig-
inated at another trade magazine,
the Atlas Tire Bulletin,

It concerns a technician who was
trying to patch a tire after removing a
nail with a pair of pliers. Unbe-
knownst to the technician, the driver
had used an inexpensive tire inflator
can earlier in the day.

The technician was inserting a
rasp info the tire to prouvide clearance
for a rubber plug, common practice
for ﬁxini: small hole without re-
moving the tire from the rim. There
was ungrge noise, and the technician
woke up in a medivac helicopter with
broken bones and a collapsed lung,

If you read the fine print on the
cans, you'll learn that some of them
use a mixture of propane and isobu-
tane for inflating the tire. Apparent-
ly, the technician’'s hardened metal
rasp struck a spark with the steel belt
in the tire, igniting this highly flam-
mable mixture.

True, there's a warning sticker on
the can for you to peel aﬁ"und stick
onto the tire to warn others of what's
inside. But how many of us are likely
to do that, especially at night, in traf-
ficoron a rainy day?

Many other quickie flat-fixers use
ozone-eating CFCs instead of flam-
mables. It's not practical to use sim-
ple compressed air or nitrogen be-
cause the pressures required would
make the can weigh too much.

Aside from their potential for ex-
plosion, many of these devices propel
material into the tire to plug up the
hole. These substances work just well
enough to make it easy to forget there
was a problem. However, like cold
remedies, this temporary cure deals
more with the ms, rather than
the malady. Asz usually indicates
damage. Accordingly, any leak
should have the prompt attention of a
competent tire technician who can
assess the problem and fix it proper-
ly, to prevent more damage.

The most responsible method of
temporary inflation is a small, porta-
ble 12-volt compressor that you can
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tion device charged with flamma-
bles, be sure io warn the technician
who has the job of making a proper
repair. He a'?:aul'd remove the tire's
valve stem and let it deflate—out-

doors—before attempting any work.

Cranky

I own a Dodge pickup that has a hard-
starting problem—sometimes. What
happens 18 it will erank for a long time
and not start. But if [ release the key,
back to the run position as if it had
started, then it will start.
MICHAEL GMERSON
ALGONA, WA

There are actually two circutts that
provide current to the coil—one
through a ballast resistor to prevent
the coil from overheating while the
engine is running, and a second that
gives a straight shot of 12 volts for
extra poop during cranking.

This second circuit is often from
the starter solenoid. The second cir-

ing and the voltage to the coil is low.
But when you release the key, voltage
goes back up to normal. And if a cyl-
inder happens to fire before the en-
gine spins down too far, ignition.

Tl refer you to the schematic. Look
for a wire from the solenoid to the
coil, Cnhéckfnsz 2 mﬁiﬁi during crank-
ing, a w'll probably find a loose

e ﬁdmipenmd L
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Dolly’s Dilemma

I want to tow a 1982 Oldsmobile Cut-
lass Supreme with a 3.8 and automatic
transmission. I can’t really afford a
towing dolly right now, so I want to
know if I can do this with a towbar.

If 80, what's the proper towbar?
Can | install a set DXPI.'irm:kets on the
bumper to make attaching the towbar
simpler? And do [ really have to re-
move the driveshaft for trips longer
than 25 miles? MARKHELT

BELTSVILLE, MD

First off, any vehicle with an auto-

plug into your cigarette lighter. cuit on your truck is kaput, so the | matic transmission is a poor candi-
But ifyou do use a temporary infla- | truck often won't start while crank- | date for much towing. The transmis-
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sion relies on the rotation of the
engine for proper cooling and lubri
caiton, so foing 'll amny r.Jw-".'.f.Ll il
speeds over 25 m,h“.' will destroy the
tranny. For an oceastonal fow—say
fraom the freeway to the garage after
sSome ri']l'.'“‘i-".'.f}—_'l'l'll'ul' N _;._rl |'|'i'.'-|"|'.'_'|. H'I'I'.‘I.'
it This profiibition doesn 't apply to
manual transmission cars. o usi
leave the shifter in Neutral

One exception would be a 4x4 with
part-time 4wd—there's a Neutral po
sifion in the transfer case. Another
workaround for an occastonal tow ai
highway speeds s o leave the towed
f |'r."-'\. CFLE LT .r'!|'l'||'||'.|||_.-_:' af H.Irlll' [l -
tide lubricafion and cooling. Just be
gire It doesn’t stall, Or, vou can dis-
{ the driveshaft af the rear axle
flange, a simple-but-greasy 10-min-
[ile _-:.-.':l .'..'.'.'r.'lr ."- |'.'I.'| (i

While disconnecting the driveshaft
15 (1 |'|'||'2'|"f|‘f'.'."-' |.'.|.l." I Crogs-coln |'.l'_'.'
jaunt or two, take it from one who
knows—it gets ofd ina hurry, espe-
cially in the rain

Yes, it is possible to attach brackels
for a simple pin connection to the
towbar—but vou'll probabily have fo

COrLreT
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Battery Removal Rules

® Heplacing a battery is among the simplest jobs you
can do on your own car, It's 50 simple in fact, that
sometimes we forget that it's also potentially danger-
ous. Start by hosing the battery down with warm water

to remove any spilled acid or corrosion
Then remove the negalive terminal first.

What difference does it make which
terminal comes first?

Simple. If you try 1o remove the posi-
tive terminal first, the wrench is electrn-
cally "hot, " not only in respect to the oth-
&r battery terminal, but to the rest of the
car as well.

This includes the tender, the radiator
and the batiery hold-down clamps, all of
which might be close enough o the posi-
tive terminal to contact the other end of
your wrench as you're working the cable
loose.

And there's enough energy stored in a
car battery to weld the wrench into place
and turn it cherry red almos! instantly,

If you remove the negative terminal
first, there can't be any fireworks unless
you actually short the two battery posts
to each other, which is a lot harder lo do
accidentally.

POTEMTIAL S50
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remove the front bumper, It's mount-
ed on shock absorbers, and they
aren’t designed to be pulled. If you
pull off the bumper, it'll probably
part with the car at a green light.

I suggest that the cheapest, most ef-
fective way fo accomplish your mis-
sion is to break down and buy the tow
dolly. Or, if the mission is occasional,
rent one. U-Haul, for example, has a
good selection. By putting the drive
wheels on the dm'f:.'. you sidestep the
transmission issue.

There are also a few towing cave-
afs. First, remember that the towed
vehicle has no brakes, so braking dis-
tances will suffer greatly. And be
sure that the towing vehicle is mas-
sive enough to deal with the extra
weight in back.

Oll Supply

I recently bought a'91 Blazer, and the
owner's manual specifies using SG-
rated oil. I've been changing my own
oil for many years, and I have a supply
of SF-rated oil that I'm reluctant to

dispose of. Can I use it in my Blazer
without harm? ARBURLEY
FOLSOM, PA

SF-rated oil has completely disap-

d from inventories everyvwhere,
but I'll wager there are still a lot of
partial cases lingering around in ga-
rages and basements. And it does
seem like a waste to condemn it to oil
cans and lawnmowers.

The major difference between SG-
and older SF-rated oil is in the
amount of additives intended to pre-
vent siudgmf during the extended
drain infervals for newer cars.

So, if you change your oil al & more
normal interval—we recommend
F000 miles—and waich for signs of
excess sludge formation, you can
safely use this SF-rated oil. (I'm as-
suming it's the appropriate viscosity
for your car.)

However, you should also keep in
mind that using an oil with a rating
other than the one recommended by
your vehicle's manufacturer could
very well void your warranty. ™

DO YOU HAVE A CAR PROBLEM?
Just ask Mike about (£ Madl your qguestion to Car
Climic, Populer Mechanics, 224 W. 57th 5L, New
York, NV 10019, While letters, foxes or phine
ralls cannot be answered individually, problems
of peneval interest uill be discussad in the column.

SERVICETIP
# Ranger, Bronco and Explorer 4x4s built
after Aug. 1, 1990, have a different eiec-
tronic shift modube, which requires differ-
ent procedures to shift in and out of 2wd.
Basicaily, the truck must be stopped and
the clutch depressed or the auto trans in
Meutral before pressing the LOW RANGE
swilch. This revised module is also being
installad in earfier vehicles il the module is
serviced. TSB 20-18-10
o 1589/80 1.6-L Nissan Sentras and Pul-
sars have revised coolant change proce-
dures. These involve bleeding coolant
from a blocked drain plug and an air-refief
valve, as well as the radiator drain pet-
cock, the system with water and
topping up with coolant. TSB 80-019
® People who are physically unable to fit
into 200/700/800-senes Volvos because
the sealbelt ks oo shorl can order a seai-
balt extender at the dealer. It will help to
extend the seatbelt a few more inches.
TSB 5MB88-1

What's Your Car orth_

Maybe more than you think. 5o don't
shortchange yourself when you sell or
trade it in. Find out your car’s true
market value instantly by calling the
Popular Mechanics CAR VALUE
HOTLINEY. Our computer network is
constantly updated with the latest
information, not only for the year,
make, model, options and mileage of
your car, but also for your local market
conditions and even the time of year.

TS0 THC

Buylrlg A New Car?

That's even a better reason to check the
PM CAR VALUE HOTLINET. We'll tell
you how to get the best deal by giving
you the Manufacturer’s Suggested
Retail Price, dealer cost, plus the list
price and dealer cost of every available
option—information you need to get
the bargaining edge when negotiating
price.

through Friday, $AM-Midnigh

One Call Does It All

The PM CAR VALUE HOTLINEY covers
cars and trucks, domestic and imports,
from 1977 through 1991. Call us 7 days a
week® before you buy, sell or trade.
We'll give you the smart money edge.

1-900-446-4606

*For used car valuations, call an da ?.ﬁM ZAM EST. For new car estimates, call Monday

y FAM-TPM. Mot available in Alaska or Hawaii,

Each call costs 51 for the ﬂrsr rnlnutc arlﬂ Sl 95 fior each additional minute, Charges will
appear on your local phone bill. A typical call lasts 5 to & minutes.
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NEW PRODUCT>

IMPROVE
YOUR CAR

' Topless Aural
- Gratification

| Jeeps may be cool with an open top
and the wind blowing through your
hair. Unfortunately, the wind also
blows away the music from your
sound system before it gets to your
ears. Mopar has a solution to the prob-
lem by offering an overhead speaker
system for Jeep Wranglers. Called
Sound Bar, it's a factory option for
1991 Wranglers, as well as a retrofit

| for 87 to '890 models. Two Jensen
speakers concentrate the music at the
front seats. The waterproof speaker
system installs neatly into the rollbar,
From.Jeep/Eagle dealers for $225.

Accordion
Lessons

The pickup truck's open cargo bed
makes loading easy. It also makes
unloading easy—particularly for
thieves. A camper top offers security,
but reduces convenience. Enter the
Cordian Cab. It mounts on rails in the
pickup bed so the top can slide out to
cover the entire bed or collapse to
W leave the bed open. It ean also be posi-

| tioned anywhere in between. There's

Goodbye Mr. Chips

If you don't want the side of your car
riddled with small chips and dings,
you can park at the remote end of the
lot and walk a few hundred yards. Or,
you can slap these foam bumpers on
the sides when you park. CHIP Guard
has flexible magmets to hold it fast to
your car or truck. The magnets are
coated so they won't scratch, and the
bumpers shouldn't disappear since a
strap locks them to your car. The
bumpers are available in black or
white for $29.95 a pair, nonfolding, or
$34.95, folding. From Blister-Pac of
Tucson, 4585 E. Speedway Blvd.,
Tucson, AZ B5T12; (602) 327-1775 or
(800) 228-9853.

Pamper Your Seat
Driving home from the beach in a wet
bathing suit is even tougher on your
car’s seat than it is on you, And while
driving in wet, muddy or sweaty
M clothing may be unavoidable from
time to time, you can avoid soiling
- {uur car's upholstery. The Luxury
iner terry-cloth seat cover has a vi-
nyl backing. It's comfortable to sit on,
absorbent and waterproof. The one-
gize-fits-all cover is machine wash-
able. Priced at $29.95, from Luxur
Liner, P.0O. Box 813, Highland, C
2346 (500) B45-4637.
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also a movable divider that acts as a

lockable tailgate for the ially col-
lapsed cover. This dividing feature
makes the cargo bed small enough to
corral groceries. Available for Chevy,
Ford and Toyota compact pickups,

rices range from $1166 to $1440,

rom Alpha Enterprises, 1340 W.
Gladstone 5t., Azusa, CA 91702; (818)

Personal Power Trip

The advent of the mobile office has
solved lots of communications prob-
lems for moguls on the move, but it's
created another: How to provide pow-
er for your fax, computer and cellular
phone without stopping. An inconve-
mient solution is a collection of storage
batteries.

Or, you can power your equipment
from your car's 12-volt system. All
you need is a power converter, like
the PowerTrip. This unit plugs into
your vehicle's cigarette lighter and
provides 100 watts of continuous 115-
volt AC. That’s enough juice to power
any equipment that draws 1 amp or
less. PowerTrip is pocket-size and
weighs less than 1 pound. This power
converter is available for $199.99
from Zirco, Ine., 10900 W. 44th Ave.,
2‘!‘6’heat Ridge, CO B0033; (303) 421-

13.
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ELECTRONICS

BY FRANK VIZARD, Electronics Editch’ 6385.95

@ Interest in ham radio as a hobby is
on the rebound, thanks to a loosening
of governmental regulations. The
Federal Communications Commis-
gion now offers beginner operator li-
censes that don't require a mastery of
Morse code.

Eliminating the Morse code re-
quirement for the Technician Class li-
cense means that people can get on
the air without weeks of study. You
must still pass a 55-question test ?w-
erning ham radio operating rules,
safety procedures and some basic
technical data.

The Technician Class license allows
you to communicate on frequencies
above 30 megahertz, This license bas-
ically confines you to operating only
within the United States, Worldwide
communication is done on frequencies
below 30MHz, and, under interna-
tional treaty, these operators must
Im;lw Mumi.;] code. Fhanirad

ost people’s image o iois
of a big, black box with lots of dials
primarily used in natural disasters or
to hear from the citizens of unstable

countries. There are, however, more
portable units available. Dash-
mounted transceivers for the car are
available from companies like Alinco,
handheld models are made by compa-
nies like Kenwood. While these mo-
bile radios are good for short-range
communication, there are about
10,008 repeater stations across the
country that extend their range.
These repeater stations are often
linked to the local telephone lines so
that you can make ealls from your mo-
bile or handheld radio.

The Technician Class license also
allows you to participate in the fastest
growing aspect of ham radio. Packet
radio aﬁnwa direct computer-to-com-
puter communieation over public air-
waves through personal computers
linked to 2-way radios. Packeteers, as
they're called, can send computer files
to other computer-controlled stations
even if they're unattended. Uszers
have a special radio modem and a
transmitter/receiver box containing a
unique identifier or call sign that acts
like a private telephone number.

Needless to say, this mode of commu-
nicating bypasses the telephone com-
pany so it's free of charge. There are
reportedly about 100,000 packeteers
on-line already.

For additional information on ham
radio licensing requirements, contact
the American Hadio Relay League,
225 Main St., Newington, CT 06111;
(203) 666-1541.

Who's The Innovator?

Sony may have the reputation for
technical innovation in consumer elec-
tronics, but Matsushita, the parent
company of Panasonic/Technics, is
mounting a serious challenge to the
throne.

Two new projects under develop-
ment by the company bear this out,
One is a stereo system called the SC-
FX1. Inthis system, the compact disc
player, dual tape decks and tuner are
configured in a laptop styling that in-
cludes a fold-up data display. Musicis
digitally relayed to an amplifier and
speaker setup via infrared light.
Range is about 22 ft. Communication
between the infrared transmitter and
receiver is line-of-sight only. The SC-
FX1 is available in Japan, but U.S,
marketing plans haven't been made,

Matsushita is also developing a
sleep sensor that antomatically turns
off hghts, adjusts air conditioners or
turns offa TV, for example, as soon as
you fall asleep. The sensor is basically
a thin band of electronies that can be
placed in or on top of a mattress. The
sensor considers changes in the fre-
quency of body
movement to de-
termine when
vou've left for
dreamland. M

Laptop stereo uses
Infrared communil-
catlors link.

%4
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PM HOTLINES

We're trying our best to make it
easier for you to commuricate with s,
Here are four ways you can do (L

HOTLINE PHONE NUMBERS

Special elephone Numbers allow you 1o
call our editors directly and easily. They're
actvated once a week, on Wednesdays, from
3 10’5 pm Eastern time, All the editorial staff
hoglnge phone numbess ae bsted  here, An
editor may be out aof the office on
assignment. in that case, no one will answer,
0 please Iry again

HOME IMPROVEMENT
Steven Willson, editcy  [21.2) 265-7538
Tom Kiench, asoc editor  [212) 265-7570
Roy Berendsohn, aust editor

[212) 2657572

[212) 265-75%6

Tony Swan, editor
[roemas Cars, MoIrSpons)
Mike Allen, asst editor  [212] 255-7536
[rechnical and design, care and maintenance|

SCIENCE.TECHNOLOGY
Abe Dane, oo

|212) 265-7526

[212) 265-7740

ELECTRONICS PHOTOGRAPHY
Frank Vizard, edior [212] 265-7581

GENERAL
Joe Oldham, editor-n-chiel

{212 265-7503
Debrarah Frank, managing editar

{212) 265-7518

READER SERVICE BUREAL

Owr Reader Senice Bureau s operational
e days a week durng regular business
hours. The phone number i (212) 6493127,
Please call our Reader Senvice Bureau, nob our
ecttors, for information on back issues. re-
prines of articles, subscription inguines, plarns
offers and so on. It will save us ail ime

ELECTRONIC MAIL

You can call the PM computer any cday
between & pm and 8 am (only] Easterm ime.
The number is [212) 582-8369. Once you're
an line, you can leave messages for specific
editors, or direct inquimnes and comments o a
specfic deparment. The department bulketin
board also allows you (o share your thoughts
with other readers who call ire

Mewr usars get an identification mamber
and password that aficn you 10 access the
systern. Simply set your commumcations sofi-
ware 1o 8 bits, no parity and ane s1op it (8-
N-1), and set the bauwd at 300 or 1200. Piease
remember that we ae not 3 professionatly
staffed, fully operationa bulletin boand, We're
simply tnying 0 make [ easier for you ©
communicate weth us. 50 please bear with ws
if it takes Jwhiile 10 ANSWET yoUr Mmessage.

FAX MACHINE

You can fax written mail 1o ws if you have
access 1o a fax machine. Our fax number is
1212 5845562, available 24 hours 3 day.

Presenting...

The DR™ FIELD and
BRUSH MOWER

--the amazing walk-behind

b l

So,

"brush hog" that -- WHY

«CLEARS & MAINTAINS meadows, wln MESS

roaddes, fonces, wooded with hand-

and rough non-lawn aas with casc. held brush

Mows over 112 acre per hour! cutlers that are

“CUTS 1all grass, weeds, brush, b o

hu!:hmmwh tiring to use..,

saplingzvp o I” ihick OR with sicklebar

mowers that shake

unmercifully

and leave such a

tangled mess?

i CALUL TOW FREE
sPlus = ; 2

CHOPS/ - ¥00-512- 3200

PLEASE MAIL

MULCHES
cerybingci COUPON for FREE
leaves NO TANGLE of DETAILS about the Amazing
il orp over o pick up ke DR™FIELD and BRUSH MOWER!

hand-held brush cutters and sicklehar mowers. TYES! Please rush com UEIMHEE DETAILS of the
<POWERFUL BHP Briggs & Stratton engine with | DR™ FIELD and BRUSH MOWER including prices. |
BIG 20" SELF-PROPELLED WHEELS! Rolls throgh specifications, Df-Scason Savings now i effect

ditches, [urows, over bumps and logs with ease. Name
“Perfect for low-maintenance wildflower ! Address
meadows...European-style woodlots free of under- | City Siie 7IP

growth... walking paths._or any arca that yoa only

|
[
I
I To: COUNTRY HOME PRODUCTS, Dept. A3706F |
Box 89, Fery Road, Churlote, VT~ 05445 |

wani 1o mow once-g-month...or once-a-season!

SN O, L_

zard

the amazing new solution to
rotary trimmer line problems
# No more trouble with trimmer line
— never buy line again!
® Easy to install on your gas trimmer.
¢ Cuts through tough weeds,
briars and grass.
® Keeps your rotary trimmer in
business.
® Guaranteed to save you time!
TO ORDER CALL TODAY

1-800-262-5122

OMLY

$2195

(Call for dealership inquiry) é b -3
[ IVISA | (WCw Exp Date__
{ ) Check enclogad for $21.95 plus $300 postage and handling,
Your Trimmer Make Model #
Nams Phane.l |
Streal
City State Zip

Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533
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® Whether it's smooth and scored to
look like stone, textured or pebble
dashed, stuceco is a decorative finish
that adds an element of fashion to
many old houses. As such, it should be
maintained and restored in the best
manner possible,

I'll begin where I usually do with a
little bit of history, In the eariy days
of our country, stucco was commonly
used over masonry. Many brick and
gtone buildings were constructed to
be stuceoed. Often smooth and scored
to look like stone blocks, this decora-
tive exterior was considered fashion-
able. Sometimes stucco was used to
cover crumbling, damaged or deterio-
rated masonry. (So don't be tempted
tostrip off stuceo to expose the under-
lying brick or stone unless a masonry
expert with experience in such mat-
ters advisesit.)

“Home Agnin With Bob Vila™ 1 the fitle of our
contributing editor's new TV show

OLD HOUSE RESTORATION

RESTORING STUCCO

BY BOB VILA, Cunmhunnﬁ@i
h‘.

$385.95

The material used in the late 18th
and early 19th centuries was often a
simple mix of lime and sand. Some-
times, additives like animal hair
strengthened the mix. Some early
stuecos also used natural cements af-
ter their discovery in this country in
the 1820s. What was actually used
varied from region to region and, of
course, depended on the natural avail-
ability of local materials.

Mozt of the color in these early
mixes came from the sand, which is
the reason for early stueco’s often
beige or brown color. When color was
added to the mix, it was in the form of
natural pigments, like brick dust.

It wasn't until the 18708, when
portland cement became available in
the United States, that the harder
forebears of modern cement stuceos
began to replace the early soft lime
mixes. The change from soft to hard
stuceo didn't happen overnight. Since
many artisans c?ung to their old pref-

Stucco has always enjoyed popularity, espe-
clally In older homes. Though very durabie, it

an require periodic patching.

erences, it wasn't until the turn of the
century that eement stucco became
the norm.

It was about this time, the late 19th
and early 20th centuries, that stucco
was applied to wood frames or lath.
This, of course, was the result of both
the Tudor revival and the increasing
popularity of bungalow structures.

As you can see, there are differ-
ences in the mixtures that were used
years ago. To the old-house restorer,
finding out what was originally used
—and matching this mixture as close-
ly as possible in strength, composi-
tion, color and texture—iz the key toa
suceessful restoration job,

Lime or cement based?

Many of the ingredients of early stuc-
o either aren't available today or, if
they are, have changed over the
years. Because of this, it's nearly im-
possible to get an exact duplication of
an original stucco. For example, the
lime found today is different from
what was used then. And sand, of
course, varies depending on locality,
with manufactured sand cemmuni’y
replacing the rarer river sand in many
historic mixes. But, with some trial
and error (and a little luck), you
should be able to come close enough to
restore minor patches of failed stuceo.

[ imagine most readers are restor-
ing homes built around the turn of the
century, hence much of the original
stucco is probably cement based.
However, you can’'t go by date alone
to determine what your house is
wearing. A simple way to discover
whether this decorative finish is lime
or cement based is to put a piece of the
old stucco in a glass of water, Ifit
doesn't stay firm and most of it dis-
solves and becomes mushy, it's safe to
assume you're working with a soft
lime/zand stuceo.

There are many different recipes
for this soft stucco. One of the earliest
I've seen, from the noted architect A.
J. Downing, calls for two parts sand
and one part lime. Today, you'd add a
little portland cement to this mix for
workability, along with animal hair if
the original had it. For those patching

k.
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the harder cement stuccos, a mix with
@ high content of portland cement
should be used. Some of the ones I'm
familiar with call for this along with
gand and hydrated lime. (For more in-
formation on historical stuceo mixes,
gee the preservation brief mentioned
at the end of this column. )

Don’t be tempted to mﬁ; a soft
lime-based stuceo with a r port-
land cement-based stuceo (or vice
versa). The;r aren't compatible. The
materials’ differing rates of expansion
and contraction will generally cause
your restoration work to crack.

Patching old stucco
In most cases, the spots where stueco
has failed on your old-house walls will
be pretty obvious. But there are situ-
ations where the lath have pulled
away from the wall, eausing bulges or
bubbles in the outer surface. After a
thorough visual inspection, walking
around the house and lightly tapping
—with a rubber or wood mallet—any
spots where you su Eent underlying
failure may reveal hidden spots of
that should be repaired.
Don’t try to tackle too large of a
spot at onee., Make sure the underly-
ing surface is clean and sound, and
test your mixture in an inconspicuous

spot. You may have to alter your mix
a bit to get the best match. Make sure,
too, that your patches mateh any ex-
isting control joints, which are breaks
in the stucco that allow for shrinkage
and expansion.

If the stueco is applied to maso
unless the underlying surface is badly
spalled and deteriorated, you should
be able to go over it again. Don't be
tempted to use wire lath here, It's apt
to rust over time, causing the stucco
to fail. In most cases, original wood
lath can be suceessfully replaced or
covered with metal lath,

Stuceo is commonly applied in three
coats, although occasionally you'll see
walls that are only wearing two. The
first coat, called the serateh coat, is
generally Y to % in. thick and is ap-

lied to metal lath, dampened wood

th or masonry. As its name implies,
it's seratched or roughened so the sec-
ond coat adheres. (Incidentally, [ like
to use a 6-in. square, cut from galva-
nized hardware cloth, as a tool for
this.)

As soon as it’s dry, which usually
takes 24 to 72 hours, the second or
brown coat, which is usually the same
thickness as the first, is ap lied. Ina
plain, 2-coat a 11::ntmn, is will be
the final coat. More often, a third, or

finish, coat of stucco tops it.

If that's the case, the brown coat,
too, is lightly crosshatehed to facili-
tate the final coat’s adhesion. It's in
this thin, top coat—often only %in. to
¥ in. thick—that any texture or de-
sign is added. It's applied after the
brown coat sets.

If you've got more than a few small
patches to repair, you may be better
off calling in a professional. Trying to
successfully stueco an entire wa]] 1sa
different story than repairing a minor
pateh job here and there. Check with
any local preservation groups or your
state historic preservation office for
masons that are sensitive to restora-
tion issues,

Whether you restore your stucco
walls yourself or hire a pro, havin
the right information on hand wi
help get the job done right. One publi-
cation [ found particularly interesting
is Preservation Brief Na. 22, “The

Preaervahon And Repair Of Historic
Stueeo,” by Anne Grimmer. Pub-
lished by the Preservation Assistance

Division of the National Park Service,
it's available for $1 from the Super-
intendent of Documents, Govern-
ment Printing Office, Washington,
D.C. 20402-9325. Ask for GPO stock
No. 024-005-01066-1, ™

Theres
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Rain destroys wood,

Thompson's protects full-time against water, sun and mildew.
Your house is constantly being attacked by sun,

wind, rain, mold and rot. That's why your wood

needs the full-time protection of Thompson's®

Wood Protector.

Thompson's unique formula contains powerful
waterproolers to protect ogainst splitting, crocking

£ 1900 Thasmgrtn & Formriby b
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and warping; mildewddes to prevent mold,
mildew and rot; and sunscreens to help prevent
tading and greying. So use Thompson's Wood
Protector. Youll see how just one coat can give
your home full-fime protection for o lmgeﬂife
expectancy than you ever expected.

never a good day for your wood.
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AUTOMOBILES

NEW CARS

Oldsmobile 88—

A New Image Builder

@ 5till seeking to redefine its image,
Oldsmobile is rallying around a new
battle ery—"Smart Contemporary
Vehicles"—and presenting a new line
of 88e to give it substance.

While the battle ery may not be the
kind of slogan that makes strong men
hurl themselves at barbed wire, we
think the cars will definitely command
attention. They are, in fact, smart and
contemporary, a design that in some
way overshadows Oldasmobile’s luxu-
ry 98 series.

Riding the same 110, 8-in. wheel-
base as the previous 88 series, the
new car is nevertheless a gr:rod deal
bigger—4.1 in. longer, 1.5 in. wider,
1.11n. taller. Some of this exterior in-
crease has been passed along to front-
seat passengers, but dimensions in
the rear have actually shrunk a bit,
partly to accommodate a 1.7-cu.-ft.
improvement in trunk volume (from
16.0to 17.7).

There's also a bit more power from
GM's 3800 V6—170 hp, 220 ft.-1b. of
torgue, versus 165 and 210 in the cur-
rent model—but there's a couple hun-
dred pounds more car to haul around.
The transmission is GM's 4TG0E 4-
speed automatic,

Like the current 58 line, there will
be two trim levels, the 88 Royale and
the Royale LS. Oldsmobile's sporty

FE3 suspension package will also be

available again, and antilock braking

continues as standard equipment for
the Royale LS, optional on the basic
Royale,

Though it's nicely finished, the new
B8's interior isn’t as smart and eon-
temporary as the exterior. The op-
tional electronic instrumentation is
difficult to read (the standard analog
gauges are better), and the climate
control switches are difficult to ma-
nipulate, particularly with the car in
motion.

Seating is ]ivin%-mum aoft, with lit-
tle in the way of lateral support, and
the thin-rimmed steering wheel that
comes with the basic Royale conjures
upimages of, yes—your father's Olds-
mobile,

On the other hand, the new line of
88z are big, comfortable, roomy cars
with excellent ride gquality and a
smooth powertrain. Stir in an excel-
lent job of styling, and you
have cars that may
very well help
the Oldsmaobile
name stand out
from the rest of
the GM crowd
once again.

—Don Chaikin

Callaway-modified Corvette Speedster
boasts 450 hp from twin-turbo VB,

Distinctive styling of new Olds 88 reflects |
GM's current trend toward softer lines. Cli-
mate controls may prove tricky to operate.

Callaway Twin-
Turbo Speedster

Corvette specialist Reeves Callaway
has never been afraid of excess, and
here's yet another proof. In addition
to the usual Callaway Cars hotting-up
treatment—twin turbos and inter-
eoolers for the 5. 7-liter LO8 Corvette
VE—the kids from Connecticut came
up with their own wraparound cowl to
crown the new Speedster.

Callaway claims 450 hp at 4500 rpm

98
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| for his latest twin-turbo Vette. Torque
—613 ft.-Ib. at 3000 rpm—is beyond
massive, and it adds up to 0-
to-60 in 4.5 seconds, q{uar-
ter-miles in the 12
second range and a
claimed top speed of
180 mph.

That capability, plus
the car's looks, should
be enough to earn traf-
fie citations even
when you're sitting
still.

The cost for all this well-executed
excess: $135,000. —Tony Swan

Mazda MX-3

From those wonderful people who
brought vou the Miata, here's a new

: Paseo Is Toyota's entry In pocket-rocket derby [see story on next page).

sports coupe that's likely to turn al-
most as many heads. Besides the slick
242 bodywork, the MX-3 offers the
distinetion of the only V6 engine avail-
able in cars of this class. Offered in the

upmarket G3
version of the
car, the new
130-hp dohe
24-valve en-
gine also has

1 the distinction

of being the
smallest VGon
the market at
1.8 liters. The
basic MX-3
engine is a tep-
id (88 hp) ver-

$385.95

Slick Mazda MX-3 sports coupe offers indus-
try’s smallest V6 englne.

gion of the Miata’s 1.6-liter dohe 16-
valve Four,

Although the MX-3 probably won't
be quite as quick as its prime competi-
tors—the Honda CRX and Nissan
NX Coupe—the V6 should be smooth-
er than any powerplant offered in this
class. And as far as quickness is con-
cerned, 0-to-60 times in the 8-second
bracket aren't exactly slow.

The MX-3's dimensions—86.3-in.
wheelbaze, 165.7 in. overall, 66.7 in.
width, 51.6in. height—are a little big-
ger than the current CRX and very
similar to the new NX Coupe. The

{ Please turn to page 160)

Why it takes legwork to flatten your stomach.

You can’t reduce stomach
fat by exercising abdominal

muscles alone.

Research has shown that exercises that
waork anly the abdominal region are not
effective. They simply don't invelve
enough muscle mass to burn the
calories necessary to trim fat.
Instead of lattening, they merely
strengthen underlying muscles,
providing no reduction in girth,
fatfolds, or total body fat percentage.

The exclusive NordicTrack®
total-body aerobic exerciser
is the most effective way to

flatten your stomach.

The total-body motion involves all major
body muscles. Which means you burn more
body fat in less time than with any other
in-home exercise machine. And while
you're at it, you're toning and defining
those muscle groups, as well. So you
feel as good as you loak.

Mation
Smoath, darobic mahion
while minimizing of injury o
knaes, shing and back.
Fatented Fiywhes!
One-way clulch mechanism provides

contimuty af mation, making vigorous axevrciss
mare pleasan and sasier o sustain.
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back and arms for maximum aerobic
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abie Tension

AMWMFH ing [0 precisaly mest
your canditioning and weight-loss
requirements.

Free information.

Call or write us today. We'll send you a
free brochure and video that describe how
MNordicTrack can flatten your stomach and

make you look and feel your hest.

NordicJrack

Call or Write for a

FREE VIDEO

& Brochure

| 1-800-328-5888 75|

I Plewse semld e a free eochure
O  Absoa free videéompe O VHS O Bet
Mame
Siree|
City _ _
Phone | |
| NordicTrack, Do # 275F1,
141C Jonathan Bhad. M. Chasku, MN 55318
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front-drive platform is basically the
same as the Mazda 323, with struts all
around, antiroll bars at both ends and
speed-sensitive power rack-and-pin-
ion steering.

Mazda will offer a choice of 5-zpeed
manual or 4-speed automatic trans-
migsions for both trim levels. The bas-
ic MX-3 has a dise/drum braking set-
up, while the GS version offers discs
all around,

EPA mpg numbers run from 29/35
city. Eﬁhwa:,r for the 4-cylinder with a
S-speed to 20/27 for an automatic GS.
Window sticker numbers are expect-
ed to start at about $14,000 and top
out at about $17,000.

—Tony Swan
1992 Toyota Paseo

Never one to be left out of any vehicle
category, Toyota has joined the pock-
et-rocket der{:jr for 1992 with the new
Paseo cou

Billed as a 2+ 2, the Paseo, like the
other newcomers in this segment, is
basically a 2-seater with room in the
rear for two very small people on very
ghort trips. Realistically, the front
seats are for people, and the rear
seats are there to help save you mon-
ey on your insurance—it makes it
tougher for the insurance companies
to call it a sports car.

As a2-place car, the Paseo qualifies

P ILLLISTRATION BY ROIN CARBOM

as roomy, with front seats that are

@ Cold starts are not only hard on me-
chanical parts, they're also the weakest
point in a modern car's emissions per-
formance. The cold engine runs very
fuel-rich for the first mile or two to pre-
vent stalling, making for high hydrocar-
bon content in the exhaust. Since it takes
a couple of minutes for exhaust gases to

A Hot ildea From VW

long as a weekend, according to VW—
even when the outside temperature is
near zero. The heat is released when a
pump circulates cold coolant from the
engine block through the canister and
the salt crystallizes again, a process that
takes about 30 seconds.

Once the engine is started, the fuel-in-

get the calalytic
converier up to its
operating tem-
perature, the con-
varter can’t burn
off the excess hy-
drocarbons.
Volkswagen is
planning 1o intro-
duce a new de-
vice—called the
Heat Battery—de-
signed to preheat

SALT ENVELOPES

jection computer
can lean out the
fuel-air mixture
much sooner.
Within 10 minutes
or 50, coolant cir-
culation reheals
the salt, and the
system is ready fo
go again.

The system is
designed to be
easily triggered,

the engine before
the driver actually turns the key.
Plumbed into the cooling system, the de-
vice is basically a canister packed with
small metal envelopes, each one filled
with a salt compound that melts at about
165°F.

When the salt compound melts, it

storas heat—overnight or perhaps as

perhaps by some-
thing as simple as opening the driver's
door. A side benefit is the immediate
availability of heat for the interior of
the car.

VW says the Heat Battery might be
available in some U.S. models as early
as 1892,

—Mike Alfern

both eomfortable and su lportive. Hip
and leg space should safely handle ro-
bust 6-footers.

Conceived as an entry-level
rister,” the Paseo packs a lot of
value in its estimated $10,000 price. |
The standard features list is the best
we've read in some time. The only ma-
jor options are air conditioning, alloy
wheels, a sunroof and eruise control. |
You can also add a deluxe cassette
gound system if you like, but the
standard AM/FM/cassette setup
ghould satisfy most.

Based loosely on the new Tercel
platform, the Paseo doesn't have the
go-power of some of the other ears in
this category, but it's not exactly
slu gish either. The new coupe is

ed by a 100-hp 1.5-liter dohe 16-
va]ve engine—18 more hp than the
Tercel—which definitely puts it in the
sporty category.

The suspension, also Tercel-de-
rived, is well matched to the engine

Erformance It seems conceived to

avor ride quality over all-out han-
dling, without being mushy or slug-
gish in switchbacks. Although it lacks
the eager response of a Honda CRX
Si, fun-to-drive is part of the package
here, too.

Ride and styling notwithstanding,
the Paseo's strongest suit may be its

fit, finish, insulation, build strength

100
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and overall engineering—in a word,
quality, a traditional Toyota
strength. Though there are cars in
this expanding segment that offer
more in the way of pure performance,
the Paseo seems likely to hold its own
in the virtues that count over the long

haul.
—Rick Titus

Infiniti M30
Convertible

Announced too late to make our April
convertible roundup, the new Infiniti
M30 ragtop gives Nissan's luxury
marketing division an edge on its com-
titors from Lexus and Acura—at
east for the time being.

From window-level down, the M30
convertible is the same as its sports
coupe counterpart—rear drive, pro-

lled by a 162-hp dohe 24-valve 3.0-

iter V6 mated to a 4-speed automatic
transmisgion.

Convertibilization is handled by
ASC's California branch, in Domin-
quez Hills. The top is a one-touch
Eushbul;t.on operation. Holding the

utton down for 7 seconds will also
raise or lower the windows,

The new ragtop carries a $31,000
price tag.

Porsche Plans

The long-anticipated replacement for
Porsche's 944 series—called the
968 —is e d to make its debut at
this fall's Frankfurt Auto Show, with
1.5, models scheduled to hit show-
rooms by January of 1992,

Judging by spy photos, the new
car’s styling bears a strong family re-
semblance to Porsche's 928 series.
Like the 944, the 968 will use
Porsche’s 3.0-liter dohe 16-valve 4-
cylinder engine, with output bumped
from 208 hp to as much as 240,

Porsche also plans to improve out-

ut of the 928's 5.0-liter dohe 32-valve

8, from the current 326 hp to a po-
tent 350. The latest improvement,
due as a "92 model, will be called the
928 85,

Fresh-Air Audi

After two years of enthusiastic re-
sponse at auto shows, Audi has finally
one into production with a convert-
ible version of its 80-series coupe.
When—or if—the Audi 80 Cabrio-
let will reach U.S. showrooms is an
open question. Audi of America is
weighing the car's U.5. sales poten-
tial against the extra costs associated
with producing a car for the American
market.

New VW Golf

Volkswagen's next-generation Golf
will be bigger, smoother—and later,
at least for U.S. buyers. Due for in-

1-800-452-2888.

€ 1991 The Shalar Company
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troduction in Europe this fall, the new
Golf won't be ready for North Ameri-
can production until early 1992,

Assembly of U.S. models will be as-
signed to VW of Mexico, and new
Golfs probably won't find their way
into American showrooms until late
next year,

Big Bucks Bentley

Although the new 12-cylinder Mer-
eedes 600 SEL was the star of the re-
cent Geneva Auto Show, Bentley
drew plenty of attention with the sur-
prise introduction of its new Conti-
nental R coupe.

Designed to provide more identity
separation between Bentley and
Rolls-Royce, the big (5340 pounds
ready to roll) coupe is propelled by a
turbocharged 6.7-liter V8. Rolls-
Royce never releases horsepower
numbers, but there's enough of it on
hand to move the Continental along at
145 mph, whieh is where an electronic
speed limiter cuts in.

The Continental R is the first body
shell exclusive to Bentley in almost
four decades.

If this kind of elegant exclusivity
appeals to you, better get in line right

{Please turn lo page 102)
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MNEW CARS (Confinued from page 101 )

now, Only 70 editions of the Continen-
tal R will find their way to America
this year.

And if you bring a $250,000 cash-
ier's check with you, you might just
have enough left over for lunch.

Quad 2

The arrival of a 2-valve version of
GM's 2.3-liter Quad 4 engine probably
marks the beginning of the last chap-
ter for another General Motors 4-cyl-
inder, the tough old Iron Duke.

Oldsmobile recently announced the
new sohe B-valve edition of the Quad
4, which is slated to appear in econo-
my versions of some of this fall's new
cars, Officially called the Quad OHC,
the new B-valve 2.3 makes 120 hp at
5200 rpm and 140 ft.-1b. of torque at
3200 rpm,

Most recently labeled as the Tech 4,
the 2.5-liter Iron Duke has been part
of GM's powertrain arsenal since
1977.

Viper Production
Defying sluggish economie conditions
and the gloomy prophecies of legions
of automotive forecasters, the Dodge
Viper V10 sports car is scheduled for
production startup this November at
Chrysler's New Mack Avenue Pro-
cess Development Center in Detroit.

Although pricing is still a matter of
speculation, Chrysler insiders say the
sticker will show a bottom line of
about $60,000. Production volumes,
predictably, will be low.

For all its retrospective aura—the
2-geat roadster reminds us most of the
brutish 427 Shelby Cobras from the

& e WHSILE
= SPORTINCKET

Whistler's got

you covered when k mid—'ﬁrﬂei—t he Viper has served as a
' . [ test mule for a number of Chrysler
you're on the go. Just Ry high-tech development programs, in-
buy a Whistler Spectrum 3 SE, : cluding materials, electronies and
powertrains,
m 2 SE, 750, 5000 SE Wireless

pcin 708, Impact Update
Triband Remote or 3000 Wireless Triband Remote Although GeneraIIMuturis r:m}tinu];as
1 o to resist announcing a date for the
radar detecior. And we’ll send you a 100% Tactel nrodnetion of fts naw sléateie.
nylon Sport Jacket with an embroidered Whistler owered car, Setrﬂit-watfherﬁ BB'.;_-E
tting assembly operations wi -
logo. That’s a $35.00 value. There's also a chance gin smieﬁme in{ﬂﬂlae and cars will be
st wremhene. 10 WIN @ 1991 Ford 5.0L Mustang GT. See partici- £ S rnons JoEtho ANl ws)
pating stores for details. Or call 1-800-531-0004 Based on GM's Impact concept car,
the electric car will be the first prod-
for the dealer nearest you. uct developed and produced by Gen-
. eral Motors Electric Vehicles
Phrs $.50 shipaing and hanaliog. (Yier sxpires August 31, 1691, (GMEV), a new business unit in the

3000 Wireless Rematn —— General's vast empire,
While everyone associated with
GMEYV is mum about most aspects of
= the project, spokesmen have made it
T = clear that the new electric won't be
= called the Impact.

Produetion will take place in GM's
Lansing Craft Centre, the former
Buick Reatta factory. ™
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BOATING

SMOKEY ON THE WATER

BY JOE SKORUPA, Boating/Outdoors Editor

® Here's what some readers had to

say the last time I wrote about per- |

sonal watercraft (PWCs), “Folks who
ride them go totally crazy,” said a

$385.95

woman from Tulsa. A woman from | =

the state of Washington called PWC
riders “inmates who are totally un-
controlled.” A man from California
described them as “ear-splitting, en-
vironmentally destruetive machines
that are obnoxious and intrusive.”
And finally, a man from New Hamp-
shire wrote, “PWCs are a package
deal that come complete with
jackasses at the throttle,”

I'd like to notify the man
from the Granite State that
it's a misdemeanor in most places '\
to call a policeman a jackass. More
than 100 marine authorities in 35 states
use PWCs for enforcement, emergen-
¢y rescue and educational purposes.,

Shock of the new
Next vear POPULAR MECHANICS will

| be 90 years old, and, during this time,

PM has witnezsed the introduction of
a vast amount of new technology.
From a 9-decade perspective, it's
easy to see that reaction to new tech-
nology tygi::alh" follows a 3-stage pat-
tern: 1. Enthusiasm, 2. Apprehen-
sion, and 3. Acceptance,

Perzonal watercraft are a perfect
example. When the first athletically
demanding models were introduced
in the 1970s, youthful enthusiasts
quickly adopted them. Their numbers
were small, and the general publie
took relatively little notice.

Then, in the mid-1980s, sitdown
maodels were developed. A perzon of
any fitness or skill level could now
ride a PWC, and sales hoomed. Public
attention boomed, too, and phase
two—apprehension—set in.

Waterside landowners and tradi-
tional-minded boaters loudly objected
to the proliferation of PWCs. Safety
and ecological concerns were raised,
Lawyers and lobbyists got involved.
The result, in some cases, was that
PWCs were banned on a great deal of
water.

Now, the third and final phase has
been reached, and the trend toward
unfairly restrictive regulation ap-
pears to be ebhing. In this new era of

acceptance, a variety of enforcement

agencies have added PWCs to their
fleets. These agencies range from po-
lice and sheriff's departments to fish
and game agencies to beach patrols to
parks and recreation divisions to
emergency rescue units.

How, exactly, do policemen use
PWCs? In Boston, the Metropolitan
Police tout their Kawasaki Tandem
Sport (TS) as a “unique weapon" for
Eﬂf{ll‘ﬁin%‘ boating and PWC regula-
tions, plus rescuing endangered
swimmers. The police in Montville,
Connecticut, diseovered that their TS
is far more effective as a rescue vehi-
¢le than the slower 17-ft. patrol boat.,
A California state park ranger report-
ed that her TS gave her an element of
surprise in enforcement and that edu-
cational contacts, a major component
of her job, has more than doubled.

The police chief in Muskego, Wis-
consin, found that his Yamaha Wave-
Runner is ideal for water patrol and
rescue operations, especially for get-
ting into shallow areas where duck
hunters get lost or incapacitated. The
Ioseco County Sheriff’s Department,
in Michigan, used a WaveRunner to
rescue a child more than a mile out
in Lake Huron and learned that re-
sponse time is much faster than using
a full-size patrol boat. And, finally, in
Delaware, the state marine patrol be-
gan using a WaveRunner in under-

cover operations, partly for enforce-
ment and partly to defend PWC users
against people filing complaints when
nothing illegal has oceurred.

Wet arm of the law

My first story on the unfairness of
PWC restrictions (“Invasion Of The
Water Snatchers,” page 39, April '89)
strongly opposed passage of a highly
restrictive bill in the New Hampshire
legislature. The bill was ultimately
made law, and a long list of lakes were
closed to PWCs. An equally long list
of lakes imposed hig}:‘hr restrictive
reguliations.

At the time of passage, the bill re-
ceived voeiferous backing. After the
bill was made law, the outery was
equally vociferous. In fact, the bill's
sponsor, Roger Stewart, admitted he
made a mistake in writing the law and
was quoted as saving, “The ski craft
(PWC) is a poor man's toy, and your
rich landowners are the ones trying to
get rid of them. . . 1 hate jet skis
IPWCs). I just feel we are supposed to
treat all things equally in this coun-
try, and I think they are picking on ski
eraft to unduly erucify.”

Perception and reality, For several
yvears, PWCs were perceived as being
something they were not, The publie,
the police and some politicians have fi-
nally caught on. ™
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BLACKBIRD | Continued from page 31)

one of the greatest things you could
call an aviator.

The Habu era came to a close with
the Blackbird's last high-speed flight,
a record run between Loz Angeles
and Washington, D.C., flown on
March 6, 1990 (see Tech Update, page
18, June "90). Lasting 68 minutes, 17
uﬂondsf it concluded with a retlre—
ment ceremony at Dulles Airport.
Many thought that was the end of the
Blackbird story. But that may soon

change.

Back, under new

ma ment

Years ago, when talk first circulated
that the Blackbird might be retired,
NASA expressed an interest in ob-
taining a few to add toits fleet of flight
research vehicles. It lobbied hard and
succeeded in gaining possession of
two SR-T1A pilot and RSO models,
and the only SR-T1B 2-pilot trainer in
existence,

NASA hopes to use the SR-T1 in
much the same way it used its prede-
cessor, the YF-12A, throughout the
1970s and early "80s. According to
NASA pilots and flight test engineers
I spoke to, the plane offers a platform
for testing new materials and compo-
nents in @ moderately high-speed
(2000 mph), high-temperature (500
to 1000° F) environment for longer pe-
riods than ground test facilities allow,
Additionally, the SR-71 allows for
testing under actual aerodynamic and
heat-loading conditions.

Among the concepts driving NA-
SA’s interest in using the Blackbird is
a hypersonic vehicle called the X-30, a
single-stage, Mach-25 spaceplane
that will take off from a runway and
fly into orbit. To withstand the stress-
es of such a flight, the X-30 will re-
quire the development of materials
and engines unlike anything ever
used before.

The NASA test pilots scheduled to
fly the Blackbird are Steve Ishmael
and Rogers Smith. The flight test en-
gineers who will accompany them not
only possess aeronautical engineering
credentials, but are excellent pilots as
well. In faet, each is a California state
champion in competition aerobaties.
They alzo happen to be married to one
another. Their names are Bob Meyer
and Marta Bohn-Meyer.

Speaking with the NASA crews, |
learned about the challenges, bene-
fits, obstacles and opportunities they
expect in flying the SR-T1. When
asked how the Blackbird might be a
helpful tool, Meyer said, “I can see
the aireraft providing a platform for
development of new engine tech-
nology, structures research on new
composites and simulated handling

qualities of an S5T." He also saw an

portunity to test emissions at high
altitudes and to conduct sonie boom
research.

As for challenges, Bohn-Meyer
points out that “even though it's an
older airplane, it is one of the most
complex aireraft NASA has operat-
ed.” Not unlly is Bohn-Meyer to be the
first female crew member to fly
aboard the Blackbird, but she is also
responsible for managing all the SR-
71 assets under N s control. Her
efforts have been instrumental in the
acquisition and storage of much of the
needed support equipment: spare en-
gines, computers, astro-inertial navi-
gation systems (which can track
stars, day or night), generators and
engine-starting carts that contain two
500-horsepower car engines. (I still
love the sound of those unmuffled
Buicks winding up. )

NASA's greatest enemy in its ef-
forts to get the Blackbird flying agai
may be time. [shmael, NASA's Fa-aa;;
pilot on the project, pointed out that
“NASAisa method:cni engineering
organization,” meaning they take the
time to do things right. However, he
adds, “The lungar these complex, del-
icate assets sit idle, the harder it'll be
to pull it off.” With each passing
week, more SR-T1 expertise retires
or transfers. “If we do this, we're go-
ing to do it so that everything is just
right,” says Ishmael. “The sooner,
the better.”

Training the next
generation

NASA began air crew preparations
for the SR-71 nearly two years ago.
Crews flew to New York, where Sing-
er-Link was condueting a $22-million
renovation of the only existing SR-71
simulator for the Air Force. Opera-
tional SR-T1 crews from Beale AFB
had a chance to work with the NASA
crews and give them a taste of what lie
ahead. Since the Air Foree had no fur-
ther need for the simulator, NASA
brought it to its Ames Dryden Flight
Research Facility, located at Ed-
wards AFB, California, in the sum-
mer of 1990,

The old simulator did a remarkable
job of giving crew members a realistic
sense of being airborne, but the up-
graded version is even better. When
you are focused on flying it, dealing
with systems analysis and handli
multiple malfunctions at Mach 3 ag
80,000 ft., you honestly feel like it's
the real thing. The instructor's panel
is much improved, with updated com-
puters and software that allow for ad-
ditional normal and emergency proce-
dures scenarios. The panel also offers
more flexibility in working the erew
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members individually or as a team.

[shmael, who has some YF-12A
experience, ig developing plans for
checking out NASA's SR-T1 crew
force. He's managed to garner the
support of a number of former opera-
tional erew members, some still on ac-
tive duty, and others recently retired
from the Air Force. They have all giv-
en him their views on how to approach
the training.

Ishmael streszed the importance of
using the simulator to practice emer-
gency procedures. He said that unlike
newer aireraft, the SR-T1 requires
the air crew to play a more integral
role in systems analysis and correc-
tive action,

One still unresolved decision that
will affect the training program is
whether or not to use air refueling on
NASA flights. We discussed the pros
and cons of taking off with a light fuel
load and going straight to an airborne
tanker, the way we normally did it in
the Air Force. The alternative is tak-
ing off with lots of fuel and accelerat-
ing immediately to high speed and
altitude.

Air refueling was an absolute ne-
cesgity in the operational world,
where we might have to cover several
thousand miles on one flight, day or
night, and in any kind u%weather.
NASA will closely structure its
flights to focus on narrower goals with
tightly controlled parameters. Thus,
the N ASA missions might not require
air refueling, except in an emergency.,

Meyer and Bohn-Meyer began
their simulator work in October 1990
and have received instruction from a
number of Air Foree crew members.
They each had about 70 hours of simu-
lator training when I interviewed
them, and they expect to have 150
hours each prior to their first flights.
Maj. Randy Shelhorse, one of the last
operational SR-71 RS50s, recently de-
voted a week of his vacation time to
training the NASA flight test engi-
neers. Shelhorse told me he couldn't
believe how fast the two NASA engi-
neers were learning this complex air-
craft. He was very impressed,

NASA has discovered that a lot of
people who used to work with this an-
plane have volunteered their services
to assist in ﬂ}ring it again. In her role
as mana%er of 5R-T1 aszets, Bohn-
Meyer told me she gets several calls a
week from engineers, technicians, pi-
lots and RS0s located all over tge
country who have offered to help
NASA fly this remarkable machine.
Many of them do not expect payment,

This is the Habu tradition. And it
will help ensure the mystique and
magic of the Blackbird remain with us
for a long time to come. ™

POPULAR MECHAMICS ® JLINE 1991

FREE YOUR DOG

« « « (@and yourself) with the amazing
FreEepom FENCE" for dogs!

The patented FREEDOM FENCE keeps
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® [f you've got 7000 to |
gpare, you can buy the TV
of the future today. But
vou'll have to convert the
dollars to francs and do
vour watehing in France, at
least for the time being.

By the time you read
this, the first widescreen
TVs capable of displaying
high-definition images will
be selling in Europe. The
new sets hail from Franee's
Thomson Consumer Elee-
tromics, corporate parent of ©
the RCA and General Elec-
trie brands, o

True high-definition tele- &
vision won't come to Eu-
rope until 1995, but the
Thomson Space System can
deliver enEancﬂrl TV pie-
tures in a widescreen for-
mat today. And, although
the tuners in the 34-in. set
receive only European
PAL and SECAM broad-
casts, the Space System
can display images from
VCRs, videodisc players
and camcorders that use
the NTSC system em-
ployed in the United States.
would not be very difficult,

Accordingly, Thomson might bring
the widescreen monitors to the Unit-
ed States under the RCA brand, pos-
sibly in time for the "92 Olympics. The
company is likely to do soif the Feder-
al Communications Commission does
not specify standards for an enhanced
NTSC format that could be broadeast
until true HDTV arrives,

For the record, “true” HDTYV is
generally defined as having a picture
whose width-to-height ratio is 16-to-9
{1.77-to-1)}—about a third wider than
current 4-3 {1.33-1) sereens and closer
to the Cinemascope-like proportions
of movies seen in a theater. Addition-
ally, HDTV would render more film-
like images by doubling the number of
scanning lines that make up a TV pic-
ture, from 525 to 1050 in the case of
NTSC (625 to 1250 in Europe). Final-
Q’. proposed HDTV systems would

eliver CD-quality digital sound.

The first set in Thomson's Space

Fitting the sets with an NTSC tuner |

BY STEPHEN A. BOOTH, Contributing el

$385,95

System line employs a virtually flat
tube to display what the company
calls “cinema format” images having a
width-to-height ratio of 16-to-9. In
terms of viewable dimensions, the
tube measures about 34 in. diagonal-
ly, 30in, wide and 17 in. high. Al-
though picture height is just about an
inch more than that of a 27-in.-diago-
nal set in the 4-3 format, the Space
System tube is about 8in. wider.

The Space System offers four dif-
ferent display options. Letterboxed
programs, frequently broadcast in
Europe but also available on tape and
dise, are displayed in their full cine-
matic width across the screen—but
without the black bands that would
appear at the top and bottom of a 4-3
set. This is called the Cinema mode.
Additionally, programs in the 4-3 for-
mat from any source (broadcast, ca-
ble, prerecorded video) can be dis-
played in one of three ways.

—

In the Standard mode,
you ean place a 4-3 picture
in the center of a wide-
screen tube. The picture
will be framed by black
bands on the sides. Option-
ally, the 4-3 image can be
shifted to the left side of the
sereen while three smaller
4-3 “picture-outside-pic-
ture” (POP) images are
stacked to the right. You
can use the POPs to watch
another program, scan
channels or display freeze-
frame stills.

In the Wide mode, the 4-
3 image is zoomed up to full
16-9 proportions of the TV
gcreen. Cropped and
zoomed is a more accurate
description because you
lose a small portion of the
image at its top and bottom
when the 4-3 image is blown
up to fill the width of the 16-
Stube. Is the loss objection-
able? This depends upon
the composition of the
source material. It's possi-
ble that textual material
such as gubtitles might be
partially obscured.

The virtually flat Space
System tube, now made in [ta-
ly, also can be produced in Thomson's
. 5. plants. )Et a Paris demonstra-
tion, I found the picture especially
good. Because it is an HDTV-ready
tube capable of digplaying the 1250
scanning lines of the proposed Euro-

an system, the Space System now

unctions as an improved-definition
set by digital line-doubling. Sound is
superb, too. A 2-channel amp with 70
watts per side drives the five built-in

E-m':LIum:nrﬂ:rmlhm._uptmnga-

phy lenses |see story on page 108).

i

POPULAR MECHANICS ® JUNE 1991

“GLORYT COURTESY OF BOACOL LIRS HOWE VOED



qpeakers. including a bass subwoofer,
he set also incorporates a surround-
gound circuit with its own 20-watt
amp for external speakers.

If and when the Space System
comes to the United States, Thomson
says it will cost about 30% more than
35 in. 4-3 sets,

Duke Goes 3D

If there were a movie about it, the
title would be “The Thing That
Wouldn't Die.” This sums up Ameri-
ea's faseination with 3-dimensional
imaging. Now, that icon of American
values, John Wayne, will be appear-
ing on your TV sereen bigrer than life
in3D.

For the first time in more than a
decade, TV viewers will get to see
“Hondo"—a Western the Duke him-
self produced in 1953. For legal rea-
soms, the movie has been out of circo-
lation for some time—and isn't even
available on video. Duke shot a 3D
version of the movie simultaneously
with the flat film, and this is the ver-
sion that will be syndicated for TV
from June 24 through 26,

The 3D film print has been en-
hanced for TV and video viewing by
Spatial Technologies, of Hollywood,
California. The company’s process,

DAMNIFL PYRAMES COLLECTION PHOTOS

: A
Hanmnmr;uaHuﬂutH:mhhupcddlnwm.MHhmmmm
aspecdal 30 camera [left] in 1953 and hasn't been seen In that format since.

called Natural Vision, separates fore-
ground subjects from the movie's
background to ereate an illusion of
depth. One advantage claimed for this
system is that the movie will appear
normal when viewed without special
3D plasses—that is, with none of the

fuzziness and distorted colors that
sometimes afflict 3D movies produced
by the conventional anaglyphic meth-
od. Check your local TJﬁBlings to
find out when “Hondo"” will air and
where to obtain the 3D gpees.

{ Please turn to page 16K)
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Camcorder Currents

Electronics companies make techno-
logically sophisticated cameorders,
but I've frequently noted that the tra-
ditional photography companies
bring the more creative sensibilities
to their video moviemakers,

Until now, cameorder users have
not had the option of changing lenses
as still photographers do. Recently,
electronies and photography manu-
farturers ereated a standard for an
interchangeable lens mount. This

means cameorders of the future will
be able to accommodate a variety of
specialty lenses—fisheyes, super-
telephotos and so on.

First on the street with this cam-
corder of the future is Canon, The
company's L1 is a high-band 8mm
model whose video wizardry adds
some tricks to Canon's top-of-the-line
Al series. Where the L1 departs from
the Alis photographically: The L des-
ignation indicates lens interchange-
ability.

Out of the box, the L1 ($2995)
comes with a 15X zoom lens. But this
ean be removed and replaced with a

faster (more light-sensitive) BX zoom
—and other video lenses yet to come.,
Meanwhile, the L1 can use lenses
from Canon’s EOS line of autofocus
35mm SLR film cameras. All that's
needed is an adapter ($250) that
mites the EOS lens to the cam-
corder's lens mount,

This option of using 35mm camera
lenses is significant for two reasons.
For one thing, the sheer variety of
SLR lenses opens new worlds of opti-
cal creativity to the cameorder user.
Just imagine how a super-wideangle
lens can add zest to scenes in your
home movies. For another thing,
J5mm lenses mounted on a camcorder
give you unprecedented reach, What-
ever the focal length of the camera
lens, it's multiplied four to 5.3 times
when attached to a camcorder. This
means that a normal 50mm lens be-
comes a 200- or 265mm telephoto. A
300mm telephoto stretches to a 1200-
or 159%0mm optie.

Back in the realm of conventional
fixed-lens videography, Canaon is of-
fering another first. Model H850
($1899) can be best described as a
postproduction special-effects studio
disguized as a cameorder.

What makes this 8mm camecorder
unigue is its use of add-on micro-
processor chips that superimpose
graphics, music or both on your foot-
age. The chips slip into two recepta-
eles on the side of the H850, next to
buttons that let you call up a design or
aditty as you're shooting.

One graphies chip comes with the
camcorder. Half a dozen other graph-
ics chips and four music chips are
available at about $20 each.

At this writing, there are 56 differ-
ent graphics and 32 songs, If these
don't suit your purposes, you can
draw your own artwork and store it in
the H850's digital superimposer for
insertion while the camera rolls.

Fuji's first cameorders for the Unit-
ed States bring something extra to
the party, too, The Fujix-8 F6Wide
($1250) is an 8mm model with a 6X
zoom and built-in wideangle conver-
sion lens. At the push of a button, the
lens converts from a standard to a
wider perspective that effectively
doubles the camenrder's field of view.

Perhaps the most innovative fea-
ture of the Fujix-8 FE0Wide is its
Multi-Action Handgrip. In its folded
position, the grip works as a carrying
handle. Unfolded, it functions like a
pistol grip to help you steady the cam-
corder during shooting. Also in the
unfolded position, the handgrip can
convert into a low-profile tripod.
When so deployed, you can use the in-
frared remote control to operate the
camcorder while you get into the moy-
ie yourself, ™
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WORTH \\/RITING FOR

905 WINDOW AND PATIO DOOR FACTBOOK
Full-color brochure provides information an cus-
tom combinations, planning a project, choosing a
contractor, and much more from Andersen Win-
dows, Inc. Free

906 ROOF WINDOWS AND SKYLIGHTS

Full-color brochure from VELUX features design
ideas and helpful information on creating beautiful,
light-filled living spaces. Included is information
on choosing models and sizes, correct instaliation,
sunscreening accessories, and manual and glec-
tric controls. Pricing and dealers list is also includ-
ed. Free

907 WHY STARTING YOUR ENGINE . . .

is a terrible thing to do: not an oil, not an additive.
One quart of Slick 50 Engine Formula lubricates
and protects the engine in your car or light truck full
time—for more than 50,000 miles. It sharply re-
duces friction and wear, 50 your enging starls easi-
&r, runs cooler and |asts longer 1o protect your in-
vestment. Free brochure

908 SAVE ON YOUR UTILITY BILLS

Make a big difference in your year-round comfor
and your utility bills. Learn how easy it is to seal ev-
ery crack and gap In your home's exterior in an
gasy-to-read, illustrated brochure from MACCO,
the Makars of Liquid Nails. New Do-It-Yourselfer's
Guide to Exterior Caulking. Free

909 GARAGE DOOR SAFETY GUIDE

Tha Genie Company has created a safety guida for
owners of automatic garage door systems. Poor
door maintenance and faulty instaliation can cause
malfunctions. Learn how to properly maintain your
garage door and electric door opener for years of
trouble-free service. Free

910 SAVE LIVES IN EMERGENCIES

Brochure from Wholesalers Club describes inex-
pensive new product which will save precious re-
sponse tima by attracting emergency units to your
door quickly. Product is supported by EMS, police
ang Hr{?ﬂ departments. Mo home should be withou!
it &1.

:-Pﬂnlllr Mechanics 691
Box 1718, Sandusky, Dhio 42870

Plesse sgs That | neceive the ilems checksd belos

8§11 COMPUTER KITS & COMPONENT PARTS
Designed to the highest degrea of quality and refi-
ahility available today. They're fun, easy to build,
educational, IBM compatible, vary powerful, and
at graal prices. Free brochure

912 SELF-ADJUSTING SOCKET WRENCH

This light waight (425 grams) yet durable self-ad-
justing socket wrench adjusts to fit a majority of
size ranpes. Improved technology in lorque with-
standability allows up 1100 LBS of torque at maxi-
mum opening. Free catalog

913 BIDDEGARADABLE WDOD STRIPPERS
Creative Technologies Group, Inc. offers the first
paint and varnigh remowvers that are truly safe and
gffective. Woodtinisher's Pride™ Stripping Gels
contain no methylene chioride or other hazardous
ingredients and are completely biodegradable
This makes Woodfinisher's Pride™ safe for the
user and the enviranment and they wark in 30 min-
utes. Free information

814 HOME REPAIR PRODUCTS

Mr. Mac's® line of home repair and resurface
products allow the do-it-yoursalfer to repair and
resurface concrete, wood and metal without tha in-
convenience and poor results associated with oth-
er inferior patch products. Free information

815 INFORMATION FOR THE DIVORCED
Membership information and sampla newsligtter
from nationaf organization. Attorney and local
group refarrals, literature on finances, law cita-
tions, top writers, commaon sense on all gender is-
sues. $3.00

916 OZONE-SAFE CANISTER

Heavy duty aerosol canister made of stainkess steel
or aluminum. Holds 16 oz. of almost any bulk lig-
uid. Can spray pin steeam or mist to apply lubri-
canis, carb cleaners, paints. insecticides. brake
cleaner, wead killers, efc. Can use over and over.
Brochure $1.00

______________ B

This Coupon Expires August 31, 1991

|
[C] 805 [] 509 0 HFpe R
| ] 966 T 91081.00 [ 914 Total money for priced items $
I O] 907 0] 911 O 916$3.00 Service Charge$ — 1.00
| [J 908 ] nz ] 91651.00
| Total money enclosed §
| Total tems requested
: Nam | Plezsa Prin)
| sddress
|
I Town Sl Hip Code
|

[Pazse send cash, check or money order made aut t POPULAR MECHANICS. No stamps. please)

| Wote: Papular Mechanics processes your roquests for the above inbormalion and lorwards Ihese inquirles io the orgaaiza- |
| Hon making the offer. Esch company mails the material directly. Your order will be oa its way 1o yeu within 80 days. [
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Split The Price
Now you can have the look
and feel of a beautiful log home
for half the price of a solid log
home. AmerLink's new line of
Western Red Cedar Split Log
Homes offers you the benefit of
a quality constructed prefabri-
cated log siding home package
that you or your contractor can
easily erect. Choose from any
of our standard log home styles

and buy our Split Log Home
equivalent at half of the price.

You'll still receive the most
complete shell package in the
industry at a price that allows
you to afford the home you've
always wanted! These home
packages are perfect for the do-
it-yourselfer. Call AmerLink
today to find out how you can
afford to build your Split Log
Home without slicing through
your savings!

A= =

AdfmErica's [q_llum:'l'.'nw
1-800-USA-4ALH
[ Planning Guide Order Form

| O Fcise serst i the Ancetink “Log Home

o™ marw ooy S99 1 § 3000l the regnabar cover poce

al (511.9%)
O Pl serd o dae Ameilink “Post & Beam Hoemoe
o™ Eoronby 57,994 §200 off thee repnaar coseer
v of (%148
WANT BOTH! [Marast: sovud riwr thar L Howe I
I tuu.'ln.* AN Thee Poet 8 Besm Mo Planning Cande for i
15.004
Erachmnd s mry chevk or money ooder, payable
nIllﬂ'lJnl. Ling Husmes. :
1 polan ey bl weithin e yoae b g Wi
e

iy

P ]

I Ok MO YT = Eage

I Ml i Anssrlink, PO Box 60680, Pailebonn, NG ITEE
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ANTI-GREENHOUSE TECH
or e ————
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BY ABE DANE, Science/Technology

% e h'.- :
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® What if the greenhouse effect is
worse than we think? What if we've
already pumped enough carbon diox-
ide into the atmosphere to bring a
runaway heat wave that will flood
coastal cities, wither crops and wreck
our economy’

Although unlikely, such a scenario
is within the range of possibilities pre-
sented by the latest climate data, So
far, supercomputer models have de-
termined only that there is global
warming in our future. How bad it
will be is anyone’s guess. But if worst-
case projections are true, simply cut-
tinf output of greenhouse-inducing
pollutants won't be enough. The only
way out of the greenhouse will be the
way we got in—through technology.

So far, methods of intervening di-
rectly in the mechanisms of global
climate have received limited, and
usually skeptieal, attention from sei-
entists. But an as yet unreleased
study by the National Academy of
Sciences is reported to weigh several
such options and to judge some of
them worth further consideration.

The most radical concepts are satel-
lites that would reduee the amount of
solar radiation entering our atmos-
phere. According to Lyle M. Jenkins
of NASA's New Initiatives Office at
Johnson Space Flight Center, space

Ed
f=

it

offers the uniri|ue advantage of access

to the global climate system as a
whole. “You're able to view and inter-
act with very large areas, " he says.

The simplest approach would be to
erect a giant shade between the Sun
and Earth, where it would act as the
Moon does during a solar eclipse. Of
course it would be on a smaller scale,
requiring that roughly 100 sq. km of
lightweight material such az mylar be
unfolded to have a cooling effect,

An alternative concept would use
space simply as a loeation for energy
production, providing a substitute for
COg-producing powerplants on
Earth. Although the idea of using or-
biting photovoltaic cells for electricity
that eould be beamed to Earth is not
new, it is getting new attention as
photovoltaics grow more economical.

Other orbiting equipment (shown
above) could help save the strato-
spheric ozone layer. Now threatened
by chlorine from chlorofluorocarbons
used in air conditioners and spray
cans, the ozone shield prevents can-
cer-causing ultraviolet rays from
reaching Earth's surface. Theoreti-
cally, aiming a solar-powered micro-
wave or charged-particle generator
into the upper atmosphere could pre-
vent ozone destruction by neutraliz-
ing chlorine atoms.

The main problem right now, ac-
cording to National Academy of Sci-
ences sources, is that the costs of get-
ting the necessary equipment into
orbit are prohibitive. But next-gener-
ation spacecraft based on the Ad-
vanced Launch Development Pro-
gram or the National Aerospace
Plane could bring those costs down by
an order of magnitude. For now, Jen-
kins believes it's important to gather
hard data on how space technology
could help the environment. “There’s
knee-jerk response to messing
around with Mother Nature,” he
says. “But the fact is that we've been
messing around with it for a century
with our use of fossil fuels.” P

The greenhouse I forcing a new ook at solar-
powered satellites. such as this NASA concept.
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BLACK BOX WAR

(Continued from page 49)

was forward air controllers flying F-
168 right over the target zone. Re-
ferred to as Fast FACs, these were
eerrienced pilots who made high-
risk, low-altitude passes over the bat-
tlefield, dropping phosphor flares to
mark targets. Keeping track of what
had been knocked out and what
hadn't, these pilots would coordinate
attacks in their area of coverage, re-
ducing the danger of eollisions in the
often swarming skies. Similar duty
was performed by pilots in slower
0 A-10s, versions of the A-10 tank kill-
er carrying phosphor flares instead of
bombs and missiles.

When ground attacks came into the
picture, the Army relied on trans-
planted Air Foree men ecalled air liai-
son officers or ALOs to coordinate air
support. Inan effort to keep the dead-
ly confusion of battle to a minimum,
the ALOs lived with the troops, stay-
ing in radio contact with the ABCCC
from HumVees or helicopters,

While the ABCCC with its FACs
and ALOs specialized in coordinating
air-to-ground activity close to the
front, AWACS planes with their long-
range radar guided other planes deep-
erinto enemy territory. g&yund what
was known as the Fire-Support Coor-
dination Line (FSCL), the Air Force
was authorized to attack without con-
sulting the Army. And that was
where AWACSE was particularly im-
portant. While designed primarily to
direct air-to-air combat, the AWACS’
ability to track up to 250 aireraft over
a b&,000-sq.-mile area proved crucial
in many phases of the air war, vector-
ing planes in for strikes at Scuds, air-
fields and other targets deep into Iraqg.

Data from AWACS radar was also
shared with TACC, ABCCC and
other command centers, There, the
AWACS air picture was merged
with ground data from the E-8A Joint
STARS aireraft (see Science, page
118, April "91), which peered across
enemy lines with its phased-array
radar.

Numerous other sources contribut-
ed to a tack-sharp view of Iraqi activi-
ties. The TR-1A, an updated version
of the 1950s U-2 spyplane, beamed
sensor data directly to commanders,
both in the field and back at headquar-
ters. While with more imaging satel-
lites in orbit than at any time in the
past 20 years, space-based sensing
played an unprecedented role.

Eyes of the storm

Perhaps more remarkable than the

extraordinary resolution and sensi-

tivity of today’s orbiting sensors was

the speed with which their data

reached the hands of those who need-
{Please turn to page 115)
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Don't Get Mad...

Get
Even!

Gary Brodsky has written the
damn “get even" book ever—
“THE ART OF GETTING EVEN."

If you're tired of taking crap day after
day from jerks who have nothing
better to do than make your life
misarable -

“THE ART OF GETTING EVEN"

is the book for you!
Youll discover how simple and easy it Is (not
to mentlon fun) to take your sweet revenge
on all the miscreanis who've been torturing
youl
With “THE ART OF QETTING EVEN" Its no
more Mr. Hice Quyl Just as David had his
slingshot to slay Gollath, you'll have Qary
Brodaky, the master of revenge. to gulde
you against the slings and arrows of
outrageous beurocrats and desk jockeys.
This do-ityoursell justice manual will show
you step-by-step such secret dirty tricks as:

Any many. many morel And they're all
perfectly legall In this 192 page hardcover
book, you'll find more ways to torment and
torture your enemies than anywhere elsel
And we're not talking Kid stuff herel You
wonl find such old chestnuts llke the plzza
delivery gag or phony magazine subscription
stunits| Mo, no, nol

Youll find such a vast array of revenge
tactics that youll be able to choose just the
right scheme to sult your tormentorl

Don't be a wimp...get
“THE ART OF GETTING EVEN"
today!

| [ Hey Gary! |
| I'm not afraid to make others suffer
| for screwing with me/!

| Send me coples of |
| “THE ART OF GETTING EVEN"

| @ $18.85 (plus $3.30 for postage and handiing)
lhrswhmn. Enclosed find elther a chc:l:lmrl

lml:uwjr order In the amount of §
|T':" GAF INTERNATIONAL
1M Avenue U * Suite 1286 » Dept. AW

| Brooklys, NY 11229 |
o == '
| =

Himfe: Fin:
| B arrammrmsmemrer e 2

NOW! Get in on the
PROFITS in (.,

[
)

Work part time, full time —
right at home —we help
you every step of the way.
Nio doub! about il. . . as a small engine pro, you can cash
in gn the huge demand for gualitied men in one of Amer-
ica’s fastest E;nmn industries. You'll be able to command
top hourly rates of from 525,00 to $30.00 per hour — and
that's just lor labor. A simple tuné-up eams as much as
£49.95 for less than an hours work, and parls, engines
and accessories will add even more to the profits.

Planty of business waiting for qualified men.
65,000,000 Small Engines Are In Use Today!

That's the official count from ihe Engine Service Assn
and one-miklion new engines are being buill @ach month
With fully accredited Fobey-Belsaw iraining, you can $oan
have the skills and knowledge o make top money Sér-
viting these engines. People will seek you out and pay
you well to service their lwnmowers, WIers, edgers,
power rakes, garden fractors. cham saws, minibikes,
snowmobiles. generators. go-caris. paint sprayers
snowikowers the Rs1 |5 almost endiess

Prolessional Tools and Equipment, PLUS 4 H.P. Engine
ALL YOURS TO KEEP. .. All al No Extra Cost.
NO EXPERIENCE NECESSARY!

You donl need f0 De @ "hom mechanic’ or have any priod
eIperience. You can masies this profiable trade right at home
in your sparetime. Lessons are fully dlusirated . S0 clear you
can’l go weong, and with our lamous leamby-doing’ method
you get practical ‘hands-on' experience. We also shaw you
how 1o Ii]E{ business, whal 10 chage, where 10 gel supplies
wholesale. . all the mside tricks of the trade you need to
assua success nght from the: stast.

Send for FREE Facts—Do It TODAY!
NO Obligation—=NO Salesman Calls!
Yoo wisk moapdiog v accwpaing theis affer to see B
easilv voogr can learm gl sE s v Reed Do TRereine
VERLE PR TR G Jlluh-f':u.l.ff Teiisidterss anfl ORbE fwn,
Jusi fill in and madl coupon below (or send postoard
with wame and oddress) o recerve fn” irl_fl.u'miml
by return mail,

RUSH COUPON TODAY - FREE
Foley-Belsaw Instilule BOOKLET!
ﬁi#llﬁl. L Sond fer your
Kanzss City, Mo. 64120 ~_— FOFY eyt

g FOLEY-BELSAW INSTITUTE
[T o Rd., 51974
I KansasCity, Mo. 641

1 [ YES, please send me (he FREE bookbet that Eums 1
B jui defails about starting my own Dusiness in Smail @
| Enging Repair. | understand there s Mo Obligation and |
I that MNo Salesman will call oa me.




 AUTOMOBILES

DETROIT SPY REPORT _

BY JIM DUNNE, Detroit Editor
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Ford Plans Fwd
Midivan For 95

@ Ford plans to introduce a midsize
van as a 1995 model.

Bigger than the Aerostar, but
smaller than the full-size Club Wagon
seriesg, the new van will incorporate
several departures from Ford's cur-
rent small-van lineup. For one, the
van will use the Taurus front-wheel-
drive system, including a 3.5-liter V6
and a 4-speed automatic transmis-
sion. Front and rear track will be a
couple inches wider than the Aero-
star, a feature that shows up clearly in
Hrututype mules, which have fender

ares attached to Aerostar bodies.

The new vans will replace the Aero-
star line at the top end, while Ford
plans the new Mercury "r'lllager. de-
veloped as a joint-venture project
with Nissan, to fill in at the lower end
of the Aerostar range,

All the advantages of front drive
will be exploited in the new van, in-
cluding a flat floor, low load height
and a body design that can easily ac-
commodate a stretched model.

Tow ratings may be one shortfall of
the new midivan, Front-wheel drive
doesn't lend itself to towing, and the
Aerostar's 4.0-liter V6 matehes the
3.8 for torque and has more ]Jeak hp.

Neon has been used to at-
tract attention for decades,
but it may see new automo-
tive applications in the near
future. Automakers are ex-
Eerimenting with neon

ulbs for stoplights, and
the results are promising. |

fragile filament in the traditional
lightbulb, and that means longer life
for the light.

Also, red neon could eliminate the
need for colored lenses. Neon bulbs
will fit in spaces that today's bulbs and
reflectors can't, and that could lead to
more interesting shapes for the car's
design. While some of these same
traits apply to light-emitting diodes
(LEDs), neon bulbs are considerably
brighter and may be less expensive.

On The Bubble

Side impact protection rules will get
tougher in the next few years as the
federal government moves to cut
down on aceident injuries.

As one answer to the strieter rules,
a new type of padding is being devel-

for door interiors. Akin to bub-
ble wrap packaging material, the new
padding will dissipate impact energy
by forcing air through small openings
in the bubble pack.

The technique is appealing as a
lightweight, compact answer that fits
in well with the space restrictions of a
door's interior. Low weight also
means no adverse effect on fuel econo-
my, and the material itself should be
relatively cheap for industry suppli-
ers to manufacture,

A Shocking Story

Those fluids that change viscosity
when they're subjected to an electrie ‘
charge are still under development
for use in shock absorbers.

The fluids are called electro-rheo-
logical types. When charged with an
electric current, they become thicker
—more viscous.

Theoreticians suggest that they'd
lend themselves to use in suspension
systems that would combine both pas-
sive and active features. The passive
would be a standard suspension set-
up. The active would have the elec-
trically reactive fluids in the shock ab-
sorbers so that dam ing could be in-
creased or decreasecf to meet driving
conditions.

Thicker—more viscous—{fluids
would stiffen the suspension for
avoidance maneuvers and hard cor-
nering. Less viscosity would soften
thde suspensgion, providing a softer
ride.

1992 Eldorado

Like the new Seville sedans, Cadillac
has abandoned its hard-edged look for
the new Eldorado, due for introduc-
tion this fall,

Our spy shot of this Eldorado proto-
type reveals a slanted C-pillar and

———— lines that are softer than
the current Eldo.

The redesigned Eldo-
| rado will come to market
i with the same 200-hp 4.9-
.. liter V8 and 4-speed auto-
matic used in the current
model. Cadillac plans to de-
but its long-awaited North-
star V8 engine in the next-

The neon gas replaces a For 'Ilﬂdw:dnmmmﬂudhmywummmu

¥

generation Allanté, ™
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(Continued from page 101)

ed it. One example was a program
called Constant Source, which instan-
taneously sent satellite images to
transportable terminals used by com-
manders in the field.

Another was the warnings of Seud
launches provided to Patriot antimis-
sile crews and civil delense officials by
Defense Support Program satellites,
When a Seud's exhaust was picked up
by the satellites” infrared sensors, it
was transmitted simultaneously to a
ground station in Australia and via
satellite to the Air Foree Space Com-
mand's Cheyenne Mountain head-
quarters. After verifying the launch,
computers at those locations predict-
ed an impact area and sent a warning
back to the Persian Gulf.

Since the DSP system was de-
signed for the much longer flight
times of ICBMs, the 5- to T-minute
flight of a Scud allowed only last-min-
ute warnings. But streamlining the
system later in the war produced
some improvements,

Another reconnaissance innovation
that set Desert Storm apart was low-
er tech than a satellite, but in many
ways more {lexible. Remote-con-
trolled airplanes known as unmanned
aerial vehicles (UAVs) are an area
where the U.S. efforts have been spo-
radic. But their potential was made
plain when the battleship Missour:
used them to direet its big 16-inchers.

Desigmed by Israel Aireraft Indus-
tries and manufactured under license
by the U.5. firm AAI, the Pioneer
Eﬁﬂt&l‘ﬂ had been hastily retrofitted to
the ship right before the war. Pro-
m:llled to speeds between 60 and 95

ots by a 2-piston engine, the eraft
can overfly targets as much as 135
miles distant at altitudes between
1000 and 13,000 ft. A payload of TV or
infrared sensors sends back images
day or night. Commanders reported-
ly were pﬁaa&ed with the results.

Land forces made use of an experi-
mental UAV, which happened to be
under testing with the 82nd Airborne
when they deployed. The tiny Pointer
drone could be carried in two 40-
pound backpacks and set up in 5 min-
utes. Made of balsa and composite ma-
terials, the battery-powered plane
patrolled perimeters and performed
other duties normally handled by in-
fantry scouts. Troops compared it to
having a 500-ft.-tall soldier with bin-
oculars on their side.

In faet, the forces on their side were
far subtler and more pervasive than
that. After vears of troubled and un-
certain development, during which
they were some of the least under-
stood and most maligned of military
systems, the weapons of the electron-
ic battlefield have come ofage. ™M
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AT TODAY'S PRICES
ANYONE WHO
BUYS A NEW CAR
SHOULD
SEEK TREATMENT.

YOU'LL FIND IT ON THE SHELF BY THE MOTOR OIL. TS STP* NEWER CAR OIL
TREATMENT AND IT'LL HELP PRESERVE YOUR SANITY BY HELPING TO PRO-
TECT YOUR INVESTMENT. SPECIALLY FORMULATED FOR CARS WITH UF TO
36,000 MILES, IT HELPS REDUCE ENGINE WEAR AND KEEPS YOUR ENGINE
CLEANER. ALL YOU DO 1S ADD ITTO YOUR OIL. WSE STP NEWER CAR OIL TREAT-
MENT REGULARLY. BECAUSE AFTER SPENDING ALL THAT MONEY @
ON A CAR, IT'S NUTS NOT TO TAKE GOOD CARE OF 1T, I38%cs THE EDGE.
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AUDIO

STEREO TESTING

BY FRANK VIZARD, Electronics Ed gt

5 FOR HOME AND LAB

® Evaluating an audio system can be
a frustrating task. Most people don't
have access to a lab full of test equip-
ment. And if vou rely solely on your
ears, it can be difficult to pick out cer-
tain performance characteristics,

While generally not available in
record stores, a number of labels do
offer test compact discs. In general,
they are of two types. They either are
comprised solely of test tones or they
combine test tones with a variety of
musical selections,

The test tones can be used to meas-
ure performance at various points
along the audio spectrum. For exam-
ple, you can judge how good bass re-
sponse is by checking the frequency at
which bass first becomes audible,
Other tests examine left and right
channel separation, intermodulation
distortion and other eriteria.

The electronic industry’s standard
test dise is one developed by the now
defunct CBS Technology Center,
Called CI-1, the disc is available by
writing CBS Special Products, P.0.

14

S/AS
DIO TEST

S i

TN

Box 3000, Carrollton, GA 30117, The
cost is $48, plus $3 handling,

While the CD-1 is the industry
standard, it does not inelude every
test you can make. A French label
called Pierre Verany has a 2-CD set
that includes tests not on the CD-1.
One series of tests, for instance,
measures the CD player's ability to
correct for dropouts or flaws in a CD,
Some CD players have better error
correction circuitry than others, and
not all CD players react to flaws in the
same way.

The Verany test disc also includes a
variety of sound tracks that are also
useful for testing purposes. Each
sound track is designed to test certain
reproductive capabilities in the audio
asystem. Verany also has a 1-dise test
package as weli'. Expect to pay about
$30 for the 2-disc set.

Another source of test dises is
Denon. The company offers two dises,
each costing $20, One dise, No. C39-
T441-EX, includes some basic tests
| and a variety of musical passages. The

§385.95

setond Denon test CD, No. C39-T147-
EX, offers a greater number of test
tones for more detailed analysis of
specific frequencies and various other
technical capabilities. Write to
Denon, 222 New Rd., Parsippany, NJ
07054.

CD to taﬁe

[f you're the type who makes tapes
from compact discs for use in a per-
sonal tape player or car audio system,
youmay be perplexed as to where you
should set the record levels on your
tape recorder.

TDK has taken the guesswork out
of recording with a CD ealled “The Ul-
timate Guide To Recording From
CDs,” The most useful part of the disc
is a series of 54 test tones for 19 types
of music. Each tone corresponds to
the ideal recording level for one of
three TDK blank cassette tapes.

While the recording levels here are
optimized for TDK tapes, you won't
be going too far astray if you use simi-
lar Eapes from other major brands as
well. )

Using the TDK disec is simple.
First, you mateh the musical genre
with the tape type for the appropriate
CD track number. Then, with the |
tone playing, you set the record levels
50 that the level meters on the deck
read 0 dB. Replace the TDK dise with
the one you want to record and start
taping.

The TDK disc also containg some
narration and music to illustrate some
of the basie tenets surrounding cas- |
settes, To pet the dize, send 84 to Box
PM, DBA Productions, 50 W. 17th |
St., New York, NY 10014, ™

Test tones correspond to best record levels
for easy taping of any musical genre. |
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Plan Your Home in Three-Dimensions

und furniture symbols help youn organize
your plans and interior design. Also ideal for deck

and landscape design.

he hardest part of planning a new home, addition or improvement

project is visualizing how the final results will actually look and
work. Building a three-dimensional model of your project before
construction begins can be a great help. The 3-D Home Kii provides
complete materials to design Moot plans and build a detailed 1/4-inch
scale model of your own home—up to 6,200 square feet. You can use
your model to improve your design, save time and avoid costly mistakes.
The kit is fun and sasy to use. Model building materials include siding,
roofing, windows, doors, skylights, interior walls, brick, stone, decking,
stairs, kitchen cabinets and appliances, landscaping, and even scale
people, a dog and a cat. The kit also includes complete model building
instructions, Floor Plan Grid, furniture and bath symbols, Scale Ruler
& Roof Slope Calculator, and notes from a professional designer on
how to plan and evaluate your design. The Floor Plan Grid and furniture
When you compare the models of two designs, you'll symbols can help you organize your plans and interior design. Whether

see which one is better for you—before you build. you are designing your own home, working with a professional, or just
The 3-D Home Kii is fun and easy to use. Ideal fantasizing, the 3-I) Home Kit provides the most important tools you
for professionals, homeowners and stodents! need.

HOW TO ORDER: Send a check or money order (no cash please) for
§29.95($25.95 + $4.00 for shipping, handling and insurance) for each
3-D Home Kit to H.M. SPECIALTIES, Dept. PMTD 641; P.O. Box
1764; Sandusky . OH 44871-1764.

(Sorry we cannot accept Canadian, foreign or C.0.D. orders.) Please
allow 30 days for delivery. We ship by U.P.S. wherever possible, Orders
outside the continental U.S. will take 6 weeks via insured Parcel Post.

The Hearst Corporation Adveriisement 250 W, 5% Sp., New York, NY 10019
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® After several seasons of endurance
racing, we're shifting gears for '91 to
Sports Car Club of America Show-
room Stock Nationals.

This promises to be very interest-
ing on two counts. First, there's the
adjustment of going from multihour
grinds to the intensity of 45-minute
gprint races. Being around at the fin-
ish iz still important, of course, but
nursing your machinery isn't really a
big part of the equation.

Second, showroom stock racing at
this level is about as real-world as rac-
ing gets. Unlike the stock-appearing
cars of the IMSA Firehawk and
SCCA Escort World Challenge en-
durance series, SCCA showroom
stock racing at the Nationals level al-
lows no modifications whatever, aside
from safety installations—a roll cage,
window net and fire extinguisher.

Consequently, it's hard to imagine
a more realistic test of a car's true per-
formance capabilities than this.

The Nationals system
National points racing has long been
the core activity of the Sports Car
Club of Ameriea, and this promizes to
be true for the foreseeable future.
Here's how it works, The SCCA
has the country carved up into eight
geographic divisions. Throughout the
racing season, each division hosts sev-

116

eral racing weekends, There are a
number of races at each of these meet-
ings, entailing all of the club’s 23 Na-
tional racing classes.

Points are awarded on a basis of fin-
ishing position in each of the racing
classes. At the end of the season, the
top competitors from each class in
each division are invited to SCCA's
national championship runoffs, held
annually at Road Atlanta.

This perennial week-long show-
down is one of the best racing shows
on Earth, involving some 450 to 500
drivers, the best of SCCA's 4500 Na-
tional license holders.

Our objective is to join this exelu-
sive group.

The car

Our mount for this campaign will be a
1980 Oldsmobile Cutlass Calais Quad
442, which will compete in the Show-
room Stock A (S5A) elass.

S5A includes some tough contend-
ers: the Mitsubishi Starion Turbo,
which took the top-three spots in last
year's national runoffs; the Shelby
CSX; the Mazda MX-6 GT and the
Mitsubishi Eclipse/Plymouth Laser/
Eagle Talon.

But we've always been impressed
with the response of the H.O. Quad 4
engine—180 horsepower at 6200 rpm,
160 ft.-1b. of torque at 5200 rpm—and

hope this will give us an edge getting
off the corners.

The tires

We also expect that response to be en-
haneced by our tirves, the BF Goodrich
Comp T/A R1. Besides upgrades in
compound and tread pattern, this new
performance tire has a unique con-
struetion technique, which makes one
sidewall (the inner) stiffer than the
other.

This innovation helps the tire's con-
tact patch maintain a more uniform
m'ilg during hard cornering.

1-shod cars claimed three of the
four Showroom Stock pole posi-
tions—8SGT, S8SB, 853C—at the
SCCA's Road Atlanta runoffs last
year, and carried Boris Said's SSGT
Camaro to a national championship.

We hope to add SSA to this distin-
guished record. We'll file a progress
report in our August issue. Stay
tuned. ™

ACKNOWLEDGEMENTS
W.'nfr e {".I'I_lfl,'! [ 151 u.r.b.! APOAADFE GJ I‘}It‘ fe il
rofls along, we want (o express our opprecia-
tien to the following firma for their controbu-
tipns fo the PM Rocing Quod 442;

& Oldamobile: Quad 442 project car.
& BF Goodrich: Comp T'A R tires
® U-Huul: car transparter.
® Competition Graphics {Farmington Hills,
M1): mumbers and logos.

® Burne Oldemobile (Seranton, PA): mainte-
| nance Auppert,
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A Secret That Will

AKE YOU RICH

. Y{}II.-_'_

Laugh at Money Troubles — If You Follow This Simple Plan’

Bmmﬂmjﬂ'hmmm
et wnd lobs of money with very ittle work, invobed-GLARAN-
TEED! I you mre pooi, as | ance was, this seciel will make
e rich; Il you are already rich, this secrel will make you rch
o1, (PLEASE READ ONT

As unbolisvable an i sounda, | hnve actually devaloped an
“saclushva-information package® that is so powerhul fs guaran.
tead to END YOUR MONEY TROUBLES-FOR THE REST OF
YOUR LIFE! I'm doing i . . . olher are doing & . . . why net
you? T show you exactly how s done and provide you with
BPECIFIC TNSIDE" INFORMATION, You wil nol be abls o
bebarvn Fow amazingly simple this is io actually do. Phes, what
it costs yau to test this for yourssll (so you can be sure]
amounis 1o anly aboul §1.00 a day, cver a years Bmel

HEME'S THE SECHET

Mow-ANYONE [inciuding yoursall) can vary sasily eam
wnormaua suma of money in THEIR SPARE TIME. in the prive-
oy of THEIR 0WH HOME, snd withoul having to step lool out
of one's Iving room, (N selling o gambling - rot by phane o
In pevson - NO PERSONAL CONTACT EVERI) The way |
ke money |8 somawhal unusual, bul very clever. s nol
maagic, and [{'s not crazy gimmicks or Wicks, s jusl based on
real Fie tacts and sucoess - not theory. e & speciic and dell-
nite money-making process hat will wo for you ety 83 N
warking lor me and ssveral athers. Fm taking sboul real
money you can buy hnge with the minute you recelve L in
lact, Tl sl maght ba ihe shoriest legal wiy % make money
thal han ever basn irvenbed, and i's practically rish fros = NOT
A DANGEROUS GAMBLE. I'm abio axciied bo say thal it's
100% legal, honest, and sthical - 2009 EASY,

THE AMAIING THING 15 THE SFEED
AT WHICH THIS SYSTEM WORKE
And it onby cosia “pocked money”™ 1o ieal frem your home of
ofice. Make all your own hours . . . hall lime, apars-iime, any-
time! Dont wory, the money | shewys thers and mady . .
srough o creats @ whols rew |ilesiyle thal lets you e and
work as YOU please, anywhave YO pleass|

BEST OF ALL,IT GTANTS A LANDSLIDE OF MOMEY
COMING 1M FOR A5 LONG AS YOU MEED T .
DAY AFTER DAY . .. YEAR AFTER YEAR!

From parsonal expevience | know thal most money-making
jplars really don wesk 0wl in practics, 1 & Lac! thal theve are
vary few ways lof an aversge person, like mysell, o easily
msha bag money lasl. For the pasi 10 yaars, | have spenl in
ancess ol §21,000 searching oul and i dazena and
dedena of money-makang dess s besn delermined 1o fed
fthe very best, honest methods of gefling rich quick. Liteeally, |
hhawe boughl and ired almost svery worthwhile plan | could gel
my hands on. ['ve compamed everylhang from importiexpon
(Warld Trade) wholesalng, ﬂmnﬂaﬁm
sl esiale and stock inves) ta, thindy di d pyramid
mmhwmmmm
al diftersr! mail order methods with products that Rever sokd.

Fom spant llmas hours of "useless® tryng o lind the
right ane . , . o plan whers the profits would be FAST and
LARGE . . . a plan whare thers would be inke work, @il invest
mapnt, ard if poaslbsle . . . “no produc.® Aler all of tha lime and

money wakled. | have discovered only one thing lor sure -
THEY ALL REQUIRED A LOT OF HARD WORK AMD TIME _ |
+ (usualy 2-8 montha 1o gel stared] . . . and money (usualy
$400 1o weversl thousand dollam up fosl).  And Bhen, sven
e ol of thal, the profts . . . "l sny* . . _ wes usually very,
very small. I've now come somss sormething that has sotaly
changed my way of thinking, my e, and my incoma for the
batter!

| honesily beleve it to be ihe best systemn *OFFERED IN
THE UNITED STATES TODAY."

HERES HOW IT WORKS:

It is & concept thal is so SIMPLE and so laniasiically
INCRAEDIELE thal i wesuld b hard jo make & misiss, swen il
puﬂld. Parfusps ihe mosl mpotant mpect o this maihod is

W everwheiming success rade s simple, shective, powsrhd
and fun io do. It definitely sliminates al Be hard work, tme,
s monay which i usually required snd doss R in & way hat
i maciting, aviremaly proftsbie, and wery laatl You will not oniy
b amazed, you will be iotally astounded, Aher spending 10
yoars and $21.000, | know for & inct that i is ihe sbeckiie
EHORTEST AND SAFEST way ol making big morey that |
have ever irvaabgated  And, this wea ia repeatable OVER

AMD OVER AND OVER AGAIN. 1 wil make an instant balley-
af oul of aryone who sees B for thae Srsl Bme - IT'S EASY AND
IT PROOUCES MONEY-FASTI

N you can loflow my simpie inslructions, page by page,
youil b i fee an macedlend sipiine. The can be done a pour
own commnisnce whils siil keeping yous meguiar job. You are
frmeal 1 choose the lire YOU WANT TO WORK, You can opar-
ale my money making plan part-lime, weekends only, or
wvanings il you like mnd il make & ion of money.

Forgst about wark and lorgel sbout sk . . . thees is itls of
wihar imebved lmmnmmmm
weithout schaming, selling, or bomowing-THIS 1S ITI T show
you exactly how fo make this kind ol money withcul geing up
[procious time with your lamdy o puliing & dent i yow social
fw. The moray wil be yours, you can apend i on anyihing
walale, or amyihing . . . even slarting yous own company or
nminenn.

This technique 4 pedect lor sameane withow a lat ol
money 1o invest because you can and should sperd less than
whal smounts i §1.00 & day, snnually, o lesi this proven con-
capl  And there is so il risk invoboaed | consider § almess
ingigrilicant,

Equﬂhmmﬂhmhm

| can unclersland that the enclossd maleial sounds @ bt
tardniched. Pant ol your shepficiam probably comes from not
knowwing who you ies dealng with. | am nol a *whealar-daal
ae" ar & “high-roler,” o & Snancial “wizaed® Fm jusi an honest,
hard-working businessman whoss parenls were smple and
hard-working people as well, ky laiher taughl me i give an
“homas! day's work® for an “hanest day's pay ™

HOST PEOPLE WILL NEVER KNOW THAT
SUCH A SYSTEM EXISTS - BUT [T DOLS

| have taken hundreds of hours 1o chack This sul, doubls-
chached lor mistakes, and then checked again, | have
ehwchsd thin malhod sgaenel chars, Snanosd sdvios, neelel
ters and it ks fae superior 1o anything | have iesisd agamns)
Since then, | have contrued fo use this method,  Every time
wilksaud exception, | have recelved money  And, there o o
limil 1o the Aumbsr of imes you can use this lechmgue. 1 jus
makes you mon money than anything slee sveilable. Don’t let
anyane wll you it isn possible. Tve fesled it 12 limes . . .
baleva ma, it works snd keeps on warking withoul very much
tirmw, oy o el Hesded!

As you can ball by now (io say the lsast), | have come
Bcroas aomething pretty darmn good. All o all, as | sakd @t ihe
wlat, | balivve Few discovered about the “vessiesl” mansy-
ing secrel you could wver imagine, THIS SYSTEM IS Si-

detailod winps, clearly, conciasly, snd in an easy-io unds
rranreer. (1 send you the lecis. sciual working maberial, and
Inwinuctiona you need 1o make morey Al onon. There is noth-
“l'wml. a all "hrow how® and anyone, even a
high schosl student. can laarm io do fis in sppoaimatsly 30
mifuina.

THAT'S IT - ITH THAT EXPLOSIVE!

No more guesswork, no more hasshes . . . nothing but
siraighl, sasy ircome, Tha has got io be the mos! valuabie
pemca ol ingice infcrmalion Mal maney can buy - in my apinion,
iy pricelass| The money will alad coming in dineclly lo you
hewma or officn in only & maner of days. Every penny is yours
‘o keep! |t all comes in “cold cash,” ready lor you o apend
righl now, Spand only about ety |20) merules o day lolow-
up o hame and do Rolhing else axcepl walch the dollars keep
coming in {insised of ouf] lor & change. THAT'S ALL | DX
Aryone slee receiving this money mahking plan can do it oo,
ITS SIMPLE AND VERY INMOYATIVE!

Ths lechaque can be ussd by anyons, snywhers, wih &
finy bil of ambstion. I's such an argopable way 1o mabs money,
most pecple won call | wark-it's parkect for balh men end
women alke. Alo, | don'l care aboul your age. them is no
phyaical laber irvolved-lyou could be 19 or B0 yoars old), |
darl car about whave you ive o what you da for @ living or
wvan il you arw relired now. Your sducation level won'l matle
withar-thasa things are iptally unimpenmnt. ' bewng dars by
pocphs fom all wali of lle; plani worwn, ofice peophs, shut-

whs i e o whal you 967 Wy progrem works for ae, it
Is respeciable, exciling and extremely lun 1o do . . . neshing
dirty of ditastehil. You also wonl have o wrils & book or
spand & lod of lima salling somaihing (1 call thal week-this wn'1)l
Al joking anide . ., i you spend mons lime on B, you e
working im0 hard! | do tha, § you can beleve i, whils wailching
tha news programs an felevsion Bt night

ABSOLUTELY FOOLPROOFY
This plan will show you Fow I lake in moss money in & day
A o new eE i 8 week | mors money In & manth than
you now make par yea, snd more maney in & yer than any:
e wver thoughi poasibls. Enjoy your e in & wey Bhal moat

| mpolegize for having lo charge 520 for my program, bud
the repod and maderials are not really sxpansye whan com-
jpereed N wid you will definitely gaini iCs my sincers desine 1o
halp you accumulale money har yowrsall by sharing my
musaarch. However ., | | cannol afiord io loss money by msk-

Infarmalicn Aght mow-AND FAST] You afe going lo COME
weith axcibemant]

PLE . . . SIMPLE TO UNDERSTAND . . . AND SMPLE TO
USE. Tve never baan mone corian of anymingl

En & wonderiul fealing 1o buld & goal based sguarely on
bringing hope and happiness o cthers. For the first ime in my
lilw | ke up happy every morring lor & change. || is happen
ing in cihess, why nal yeu? To lil thes epparunity sbp by you
Fighl pere wetiskd b @ cafinds ahama. I you pui this ofler asice,
without ordenng now, we bofh lose oul 1l mas o modest sal
and the pleasure of giving you success: you, on the olher
hared, vl kady throw away e graalest Chance you've seen o
“linally make 1" You may rever know how GREAT IT FEELS
I have §120,000 in ihe bank any Gme you nesd I o sme-
gencies. You may never knew what I's b crerang Shoee -
ry cars valusd al §130,000. And, you may lorevar wonder
‘whad My kha lo own @ prestigious kome wedh e $360,000 in
|pertiape the bewl rasighborhocd in your stabs.

I knerw you aee irlerested in @ maihod of “imimedi-
ale wrira income.® 50, PLEASE. THIS TIME, ACTI ITS
'WORTH BEEINGH

ROCK-SOLID GUARANTEE
Pul ey monay secrel inlo use. Ba able 10 soive all your
monay Woubles. Ard il for any FEESON you Bne not lotally
wxcibisd aboul the money thal lawa in aled wsing the
ssscwed o 30 days, you may ieluen my maiedial ko a bl
rmdund af your maney.

'y working for ma, # has wored lee alern, snd @ wil dali-
rabmly wovk for youl e spand & Wlelvme shanpening ard nefne
Ing thas program, Wht you will fecaive is ihe "besi of the best™
= IT5 AS GOOD RIGHT NOW AS ITS EVER GOING TO GET!

YOU CAN LAUGH AT MONEY TROUBLES
IN THE MONTHS TO COME]

HMathing . . . (TN repeal] . . . nothing . ., i as thriling and
maciling aa watching this dam program work whila ke i
¥ou are galting waaliy| bolhing!

Az abways. the fulure is yours. The decison that you maks
night now can determing how 8y, o how beak ol i wil
ba  So pleass. make ihe wise decision snd 1l in the onder
Sarm balow, right now. You're going o be mally glad you dd.

Fush §20 1o ma snd 1 ship e pregram o you mmedialely

1Tl pay all shipping, processing. and posiage for youl)

e e s e e m ey

AUSH OADEA FORM TODAY!
TOM GIFFORD Dl 8P4
T1E HWY. 10 NE
SUITE 300

BLAIME, MM 55434
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Save on cable rental fees

r

CABLE TV,

DESCRAMBLERS !
WE'LL BEAT '

ANY PRICE ! l

CALL TOLL- FREE 1- ﬂ[ID|

284-8432

JERROLD-TOCOM-ZENITH

[

HAMLIN-OAK-PIONEER |

SCIENTIFIC ATLANTIC I
«24 HOUR SHIPMENTS |

«MONEY BACK GUARANTEE | |l

*FREE CATALOG & INFO | I

= QUANTITY DISCOUNTS | I

i

i

|

i

MASTER CARD / AMEX / VISA / C.0.D.

SO -~

Hmre mal-:e and model number of
equipment used in your area ready

1-800-284-8432
CABLE WAREHOUSE |

10117 West Dakiand Park Bivd,, Sulte 515,

Sunrise, FL 33351 '
NO FLORIDA SALES

Your Credit!

If your bankruptcy has been
cleared up but you still can't

get credit.. call NOW!

1-800-238-1155

Here's what vou receive...
— WValuahle FREE booklet
“"How to Recover From
A Bankruptey™
— FREE application [or a
Secured VISAT or
MasterCards
— Ex:itlnﬂ opporfunity to

re-establish A Healthy
Credit Record!

KEY FEDERAL SAVINGS BANK
Havra de Grace, Maryland

e

“At 18,
I have made
over $1000
a week...

...how much
can you make?”

It is fast exsy work as | dye, tint, or clean
carpel and furniture, plus repair water, smoke,
and fire damage, or apply Stain-Master
protection for my customers. With over 2000
franchises around the world Rainbow might
be the right business lor you, They taoght me
the secrets of financial success, and their basic
belief in people supports my business daily.

RAINBOW INTERNATIONAL
CARPET DYEING & CLEANING
Call For Free Informalion
1-800-880-9000

Ask for Walter Windsor, V.P.

FOOR s
For 35" Dacim)
Spinl Sor i
this T&" in&4') 1

(il

EASY-TO-ASSEMBLE KITS
m Stock or immadiole
shapping of Pick Up

Call or write lor our free 20 poge brochure with
color photographs of customer instollations:

TiE r._ M S $OHF i ||F A1
Bow 547, 40X .--—-1 i, Broormall, PA 19008
¥ £ 1 T Y

How! Showroom/ Warehouse Locafions In:
" 3 ATTLA) = ety § A1 A4

MAMUFACTLIRERS

Nerw Subscribers

® lip-lo-date habby news
= Restoration tips

® New buy/sell ads weshly
Sand payment t; GLD CARS » 100 £ State 51 » lota, W1 54880

MAKE MOWING EASIER!

CABLE DESCRAMEBLERS
ODAK M358 COMBO S39.95
Jerrold, Zenith, Hamiin, Sci. Atfanta, Pioneser
& MORE' OUR PRICES ARE BELOW WHOLESALE!

CABLE+PLUB
14417 Chase 51 #481-P Panorama Ci
1-800-B22-8955 ® Othar info. 1-818-

. GA 31402

N -3 - W,

THi BHEINM EI.['CTEEHKI

Rust P ==
Buster 169

20 MINUTE INSTALLATION FREE BROCHURE

1-800-876-RUST » 1-814-495-4177

South Fork Tree Wolue, South Fork, FA 15938

SYSTEM THAT ml
WITH THE RUSTING PROCESS

INCREDIBLY EASY SHELVES WITH
NEW BUILD-IT-SQUARE™

L¥%ra-strong ﬁn&hﬂlhn.dlmnmiﬂ place o hold
1* dimension lumber or U° shebing material Browam,
white or black, Enough for up to &compartment shelf,
$9.98 + $2.50 shipping. R C Campany, Box 595, Rush
Ciry, MN 55065, (B00) 356-7699. VISAS MatrCrd.

m:-num IIIJIJ.. BATHTURBRS
mmu

“m
E mm Damifiaid Baach, FL.'IH.“M

I'LL HAVE MINE
DESCRAMBLED

a.hl::l
rogram .0, D Visa, u.-f
8 weloome, Tafmu

F‘HEE
OFEN ﬂﬁTUHDAYS

1500562-6834

3TOZE. "J:Lt'gln.!aELEW 180-304
89802




E & J WHOLESALE-LOW PRICES

...IT’S LIKE DISGOVERING A GOLDMINE!

—'Y"lll-ﬂ'l'lm

SCOTCH TAPE
Fackert 3 42 per bon, 12 dr per carion card-Bayer, Anagin. st

AR 172 1 B0 Cedo Bie 1273 Pack
1044 1/2 = 450 Transparent wmtup.[.l. Prirme Condoms on Card [ 1
1054 2 « 300 Tramsparent B2B Pyro Disp. Liter Bulk 50 dr 024 =
Oipen carions add 70¢ dozen ¥ing Disp. LRar Bk Xpcs Odlm Palmolive Soap Jor (9dy, R
HEADPHOMNES Palmelive Saap 5 oz (Bdr)  dlder
RAZOR BLADES Heagphane i Box (100 Pes) $1.15 Lux Sanp 1 o2 W 1Wa
Willinsan 5 Pak + 2 Fres razsors 052 pi Lem Soup Sor ) ARk
Wilkingan 10 Pak + 4 Iree raroms 057 pk Cocoa Bubler Soap 2.5 or (& dn) iXa
ndl-uthﬂmhi’l!'&huﬂ 553 o W 0w | Vicksnhaler (an 1ss3e
Gillerts Good Mews 1 276 by Coedif Card Calculsior 288 300 Colaon Swabs |6 dz) 11048
Gillette Trac 1§ 5 RTROGE | o Besner Finder 173 ;
Gillesta Trac |1 9's ;;;: Diesk Top Solar Cakcubaior B05e gate 175 oz, (50 gram) (fdr) S48)de
iates Ar A0 T S0CKirial WY A 1Mm Colgate 315 c2. (80 gram) Bdr) BBl
a7 =24z “Echa Kills™ ey Chain dd5e Colgais 42 oz {120 gram) Bd) 1035m
Wilkinsan 5 D.E. 13 defbos) E-n X Pan Watch in Box 17l Colgate 53 oz (150 gram) [Bdz)  1323gr
Bl Disposabis 5 Pak (288-5's) P Luche Desk Clock 177 Crost 5oz (130 gram) (3dy)  13B0ge
,m.mmm iy W = s oy A
. . borush S
317" Buck Ao Comt S 1 i MWM t??jm 34501 | §7.50 Reguls SIE5Ed
§ /" Black Afm Pik 2 gr 08 g Duct Tape 2° x 60 ydo ln poil  145m $12.50 Comtide 3450 &
4 Ladies Asst Coloras gr e T PVC Tape 2° x 55 yie 88,00 Ladies 16.56
6° Alio 72 in Drum § drums g Clear o Tan 56dr | $10.00 Triold Cowhice 3450 ar
10 st Gt i biag 144 bags D40 bg VT Tape Holder B pea) B5Des
20 st Crriba in bag 72 bags 0E1bg Mskng *x 60 i dry THl e
Miniam: Cattan ke only P o e @  fm ATED
Talaphane wihakler mpuq 450 e PLAYING CARDS
= AC Adagier 11720 100 pes) Bea £ (5304 er)
a8 25¢ Deck
Mins Fold. S7art Futa -8 SNMIE | folgieg Opers Glss H0ps) 7B 1 dr. Par Bor-24 o per Cin
Ladies Eawy Folcing VHS Storage Cs PV (W0ps) 0S8 m {Open Carlens 5.45 dy)
becn Long Sher P8 ia  Gma | ek ies PYRQ DISPOSABLE
Mers Long S A Trars Ta 24 45
M Lang Gall P8 5 dr M 25 FY, Tele rurm. ™ EEISI[IEH“H
thﬂﬂl ;: ﬂg: gsquﬂurrﬂ il mwﬂ ”:u STER PACKED
i A4
Open carions acd $2.30 daen okichban ot ol 25!5‘5“ {$3.17¢2)
Mens Tube 5o bgs) 1166y 4 i Per Diapley Box
Mens Stnebch Dress Sax 10 ds) BB 38 iz Per Cartan
180 Ecir 12Fcs  S1ades | Son Light Bulbe—a0. B0, PROFESSIONAL TOOLS
22100 Lighied Daal 12 Pea e ?!.Uunnrl{ml’ahi VO4¥Pak | 4 pC ADJUSTABLE WRENCH SET ...
22102 Drowse Disite 12 Pes A8 Ransan Buta 8 PC. PRECISION SCREWDEIVER BET
150430 Keno Wi U 74 Pre 546 a8 1 az. :!&1' 16.56 de 3 PC. LDCKING GRIP PLIER SET
15384 2 Bell Wind Lp 6 Pea TAle 5q.r|1E s’wmp 1 ) B BB LN PLIPH ST
44500 Travel Alarm i P 5,06 o0 Tiber Dptic Wand {36 dr) 03| 55 Beach e
DOpen caror add 268 sach e Long Slem Red Aose {20 dr} 3180 4z 25 PC. SOCKET SET IN METAL CASE

AIR TOOLS = 40 PC SOCKET SET IN METAL CASE

17 PC SOCKET SET..
Dual Action Sander £2 PC SOCKET SET._ i
Speed - 10,000 APW, Orbital, Stroie - 316 ) PVC ELECTAICAL TAPE (10 IN A PK)
Imch, Averaga. Air Dur'lmmlhn- -4 LM y ASSOATED BAASS PADLOCEE ...
Racom. Alr Pressure - S— FREDN TANK CONVERSION ... ...
Sugy Aetsl 540,55 Single 2875 SUEDE LEATHER PALM WORK GLOVES .
#77-010 1OVCE Shig WA, Bibs, Bormomn 32495 | Air Hose UNTVERSAL WRENCH ._ :
» Coupled with Brass Male & Female Fiings 15 AUBBER TIE DOWN ... ...
Orbital Sander » 4" Coupling » Fibre-brald 20° AUBBEA TIE DOWN ...
Spead - 8,000 APM, 5 Sugg. Aetad $12.05 31° AUBBER TIE DOWN ..........

Orbital. Biroke - 316 Inch, #71-060 1/C5 Ship Wt 4 ibe. 6 or mare $6.60

41" RUBBER TIE DOWN ... ... "

PartPapar. Sizm - 123" x 50' Bugg. Retad §19.95 2 PC, SCISSON ST, I
" Average. Air Consumplion-& CFM. IT1-070 1705 Ship WA 5 e 6 or more §7.20 & PC. 12" DEEP IMPACT SOCKET SET .,
Sugg. Fletud 530 55 Eingle 52475 25 Coil Sugy. Aetail 30.95 Single 5345 B PC. HEX KEY WRENCH SET ...
FTT-020 10VCS Bnip. Wi dibn. Bormore 22188 | 471050 40CS Ship WL T e #or mors 52,90 18" BOLTCUTTER...__. .
BAFETY GOGGLES
&ﬂ“ Drill Planetary 3/8" Reversible Ratchet DOOR STOP.
Speed 150 APM. Tangue-500 . Average Alr NN HACK y,w
Eptad - 2500 RPML _.., Carsumption - 3CFM. Flacorn. Ak Pressue-30 PSI BRAKE LIGHTE WITH MODULE ..
-i'lf#" Camump- Supg. Aetad 53955 Singie 525,30 BAAKE LIGHT FOR IMPORAT CAR_....
Eﬁrﬂ:ﬁmﬂm ¥71-090 2/CS Ship Wi Blbs ¥ or mors 21,85
. o
Rotail $45 55 Eingle §33 38 SPECIALS OF THE YEAR
#T1-030 2/CS Ship Wi 4ita. B or mors 30,75 20 pe. Glass Dvenvere Se1 .. 525 05 (Lals 3 r mae)
Video Casseiie Rewinday ... - 315.00 (Lots J or move]
Air Hemmer Kit Brass Book Rack 3 320K L 20-U47) . $16.95ea. (Lot T ree)
Sl Conidili 5 Ons Long Baitell Chécana Nakh Adult B8 min Hnuu{'-'Hs.j $3.00 an. {100 praj
Alr Hammar, Ore Spring Retiiner, One Fitling T $3.50 ea. {50 pex.)
are Al Purposs Chisels Blows Per Minuts - rE Brass Plast Stand ... el .. 5635 wa. (Lot 3 or mone)
3000 + Stroke-2 S8 + Averaga 12 Pe. 12" Drive Deep Impact Sockel Sel e 311.00
At Cursumplion=4 CFM. = Recom. Chrame vanadium lesl, sturdy haminerians metal case. Vides Cusselles v 52, P8 {Liods 10 o)
Air Pressure - 80 P51, Sugg. Retail $29.05 Single 510,65 Gires MW, 716", 12", W1E" Mu'EIH'lﬂ:rElwrr.ﬂl Plpur-hmbu
#T1-040 10/C5 Ship. W1, Sbe. ~_ B0 more 3455 &0°, 11116, 347, 131, /8", 156", and 1° 100's Reg, (24 Boxes) .. oo 525, 00BN
p — Sugg. Relak 320,00 Single $10.35 EZ Wider 50's (30 Bours). 29 00/Bok
k.! Pistol Grip Impact #71+100 10/C5 Ship W1 B B 1Zermomm §0.20 | Facsimiie Copler (Faot) .o 3477 100
rench i Capler Pu-'—ﬂ'u LB. Band — 10 Resrms
Speed - 000 APM, Max . 12-Pc. 1/2" Driva Deep Impact Socket Set Meiric of 500)... K e 535,00 Litter sizm
Torgue - 275 FLLbe. Chrorme varsdium slesd, sturdy hamemeriones mefal cass. Sizes 1011, e 380,00 Lingyad Si2n
onrsge Al Consumplion=4 CFM. Recom. 13,0, 96,17,19.21 72,2234, and 2EMIM. EHS'I.I'I:‘I [f.l'mrun n' Tnlh-ihl]—ﬂ H“d
Alr Pressurs - B0 PSI, Supg. Aetsl $90 65 - Eingle $32 20 Sugy. Retal $20.00 Single $10.35 e 250,00 ea
I71-050 1/CS Ship WL B b Bormors 82078 | #71-110 1005 Sala Wi B 12ormor $9.20 | 107 Calor TV w/ Remote Cantrad ... e
Credil card cusiomers ALL PRCES ARE F.0.B, OUR WARERDUSE [N GART, CUSTOMER PAYS
can order w"nEnTe'iiﬂ %ﬂ:&nﬁg:hﬁﬂ:ﬁ FREIGHT, WE ADD 5150 HANDLING CHAAGE . MIKIMUM DROER $50 02, FOR
24 hours a day, B G PROMPFT SERVICE, SEND CERTIFIED CHECY 0N MONEY DADER PERSONAL
7 days a we P.0. Box 583, Gary. IN 46402-0583 DAl COMPANY CHECKS DELAY UP TO 21 (AYS, WE HANDLE WHOLESALE.

== Phone: (219) 885-0017 FAX (219) B85-4509 SEMD $2.00 FOR OUR 1990 01 PROMOTIONAL WHOLESALE CATALOG.




CABLE BOXES

BELOW WHOLESALE

GUARANTEED STOCK - COD'S
- DESCRAMBLERS -

(QTY) (10) (200 (50) (100
TB 23 45 40 38 32
SA3-B 45 40 36 32
XN12 + 43 38 34 29
SB 23 43 38 34 29

60 CH REMOTE CONVIDECODER
DRX-DIC 90 75 65 60
SYLDIC 75 60 50 45
- CONVERTERS W/REMOTES -

PANASONIC TZPC145
5 YA. WAR. + PARENTAL + 86 CH
TIMER + MEMORY + CHZ2OR 3 +

NEW 70 B85 &1 57
REFURB 60 CH W/REMOTE
S5-4040 g 36 34 3
HAMLIN-ZENITH-TOCOM-CALL

T 1S NOT THE INTENT OF LAKE SYLVAN SALES TD DEFRALD
ANY CABLE TELEVISION OPERATOR FEDERAL AMD STATE
LAWS PROVIDE SUBSTANTIAL PENALTIES FOR THEFT OF
CABLE TELEVISION BERVICES.

LAKE SYLVAN SALES, INC.

SORAY, ND MINNESOTA SALES

800-800-4582

DESCRAMBLERS PLUS!

LEARN VCR
CLEANING/MAINTENANCE/REPAIR

EARM UP TO 51000 A WEEK WORKING
PART TIME FROM YOUR OWN HOME!

P

THE MONEY MAKING OPPORTUNITY
OF THE 1980°S

IF you are able to work with common small hand
fools., _ .
IF you possess average mechanical ability, and havea
VLA on whach to practice and leam, then we can
teach ¥YOU VCR maintenance and repair!
FACT: up 10 90% of ALL VCR maliunctions are dus fo
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!
FACT: Over 77 milficn VGRS in use today natiomaide!
Average VCR nesds service or repair every 12 1o 18
maonths!
Vizjo's 400 PAGE TRAINING MARUAL (over 500 pha-
tos and ustrations) and AWARD-WINNING VIDED
TRAINING TAPE reveals the SECRETS of VCR mainte-
nance and mepair—""real world" information that is
NOT avadable alsewhens!
Alsg Includes all the infa you'll need ragarding the
BUSINESS-SIDE of running & successtul service
apbratian !

FREE INFORMATION
CALL TOLL-FREE 1-B00-537-0589
O wirile ta: Viejo Publications
5329 Fountain Ave
Los Angeles, CA 30029 Dept. PM

SHOP - TASK

The Original Home Machine Shop
a o

=17 5WING
- 3 CENTERS
* BED WiFERS

= 11 B 18 MILLIMG CAPACITY « DUAL BAOTORS
» SHIELDED LEAD SCREWS « LONG & SHORT
TAPERS « ROTATIMG MILL TABLE

B00 Ibs, Shipping
3 MODELS TO CHOOSE —
MANUAL FEED 5$995.00
THREAD CUTTING $1295.00
COMPUTERIZED $5995.00

FULLY STOCKED PARTS WAREHOUSE
DESIGNED IN USA
DON'T BE FOOLED BY CHINESE MADE COPES
DEMAND THE BEST
SHOPTASK
SieCE 180
VISA, MASTERCARD, AMEX, CHECKS OK
immediate Delfvery
PO. BOX 7531
TACOMA, WASHINGTON 98407

EXTEND-A-SPRAY

AEROSOL CAN EXTENDER
REACHES HIGH PLACES

Allows you to spray
hard-1o-reach areas by
simply attaching EXTEND-
A- ¥ io your aerosol
can...gfiminates tadders or
chairs. Safe and simpile 1o use.
Fits all standard aerosol cans.
For home and garden wse.
EXTENDS 4" ln B°  §19.85
EXTENDS 6" tn 12° $£24.55

Add £3.95 shipping and
Miass. mmu@?m 5% Sales Tax
Send check or maney arder b

0. BOY 1005, WAKEHELD. Mk 880

Visa or MasterCard call §17-246-3507
Satistaction Guarantesd

He's making a
concrate flower pol...
and so can YOU!

Mk and S8 youwr own
omamamal concrate tems
Ordar your book about 425
aluminum molds, prices and
produetion frade secrats from the BOOK
world's largest mold manutacturer.  ONlY $1D

CONCRETE MACHINERY CO., INC.
P.0. Box ASS, Hickory, NC 28603

DO-IT-YOURSELF
SHED

4Sizes-6x8 Bx10
10x12. 12216

Order now for
Spring
Easy-to-lollow plans with illusirated instructons
ORDER TODAY by Senaing $12.95 w
HOME APFRECIATION
P.O. Box 21875 ® Sarasocta, FL 34276-4BT5

-

BIKECAR CORP
PO, Box TO77-

Control Water Weeds

Amazing new Underwater Harvesting Tool!

the IFM'EH-WEEDER' :

“Works jul like &

Ciut aguste vegeiation fram a boat, from a dock
or simply by wading in from shose Cemtral weed
growak |iu gnranmeninly safe woy

Sasiafacticn Qearosised or ey back?
Call or wriie today for FREE information package
TOLL FREE 1-800-552-1217

™
Watergide Products Corp.
PO, Bax B76, Luks Mahopac, New York 10541

$19.95.. ...

TELEPHONE LISTENING DEVICE gy

o | feghosd coreeriibaTt in poer aPE o

borw Conreciy beressr Bty CAANETE W la

L G e MEbEeeE han L sk

Ty iy whan phors . sTveeed Rara iy o

vOFL LR BEr e when
S Beu B phere i Rty OB

il 807 T3S 1000 & sand 51995 » §9.60

Super Powerful
FM TRANEMITTER
Ay FEm ey oy i P i ingn Lrlfiery
Tharrids wp 1 W mie be amy Pl opde Lavy
Aaherbin Kf - up B T beledy bl wcl |
Vo ot ol Tiarvirmieni, e e combier il

e L

FLY WITH A
WINNER

mr—

For a limited time, you can join the SCAT Hover-
craft family. The beader in Howercraft tectnology and
sales is making several key dealerships avaitable for
financially qualified individuals or groups. SCAT can
creaté big profits for you in a biflion dollar industry.

CALL SCAT TODAY!
(305) 691-5100
Individual Orders Accepted

SCAT HOVERCAAFT, INC BBES N'W 36w Awe , Miami, FL 35047
Fild: (305) B9H-3445




8100 REFUNDAELE
Lasgest Saleclion WY

1488 Menior Awe, Paimesviiis Onio un:rr

— Performance_Speedway —

2810-C Algongquin Ave. = Jacksonvilie, FL 32210
Electric Cars ® Golf Cars ® Mopeds

EWA Miniature Cars Usa

Morth Amaerca’s k& OME STOP sowce lor Gcala
Model Automobiles, Autobooks & Magazines.
& 75 000 mode] auinmobibes in Siock, kits and buill, repre-
saming 0 manutaciuers
® Over 1.200 offerant aulobooks. ingluding man rare
sarvice and pans manuals, lechucal works, aphees
and peneral senes
E.MmmlM|MM25Munm Bntsh &
MACKEn SMomotde magannes, ncutng Auospon,
Classic & Sporiscar, and Racecas Enginsenng
Owr BB page color Summad Caiakog (s anly three doflars,
and rofuncable with your first order
Hmlld.dq.n'.'-u UsA
Avenus

*Same active ingredient as TEFLON™
R registered (radersark ol £ | duPont

HMEFE than $2695
other brand +$2 50 handing
WH'F PAY MORE FOR LESS!
: 1-800-326-4631

DD1 DISTRIBUTION
26 Bridlewood Circle = Kirkland, WA 98033

ij' . SAVE MONEY!
i CREATE YOUR OWN
ENVIROMNMENTALLY SAFE

AEROSOLS

WO FLUOROCARBONS] LASY TO LSE
sl W0 v Ao L sl wil il ko b et
predduring with B QLT 1 COMET S o e
X2 cavtroige (ovided| aind pou e Hsady S gl
l.hu-huumm hiwicants, ok,

_mecaﬁ"“ N

] I:'.I.l-i-li l-h:l'.‘lrm:h h'\'l'lfﬂ WIEA|

29-5200.

E Mapad P
Durrmﬁ':;:uhlll?ﬂcu:lﬁ Ropar Mﬂﬂaﬁs P!:I Box :thu “5
"Huu#:;r#hard?::dm“ L - T"f“"-*"'-ﬂ" F-:Ml:uu-uu
Mew Expanded Catalog $5.00
“The Alternative Transportation Specialists™
MULTI-VISCOSITY BLEND “:‘;
IEIL 29
= ﬁr ¢
L d » PETENTED
er ENGINE TREATMENT et
el = MITOR MSIEE
[y O aoET

COWFALT £ 4506 LB WikSH

= FULLS OWER 100 TIMES
TH: OWH WERR-T

8 FO THE DEALER HEAREST VORI
CALL 1-BO0-AAF 400, 8 IATON M

. g

Organize Your Garage Or
Basement For The Last Time

Gourmet Garages!™ E-Z plans will show you
howa 1o quickly and effickently turn that house-
hold dumping ground into a clean, highly
organized storage facllity and work center. This
clear, concise, step-by-atep approach will
enable you to provide neat, protective storage
for sporting equipment, clothes, books,
records, tools, amything! Along with the design
kit, you will receive a complete catalog of our
space-grganizing products, which can be
shipped to you precut, readybo-assemble,
finished or ready o paint, with easy to follow
Installathon instructions

Send $14.95 today for your B2 Mans to:
Gourmet Garages, Inc,

"'ﬁml 3118 63rd Ave East

Bradenton, Fla. 34203

[ E— Phone 8137589111

= gop.229:

Fight Back!!!

N o 'y eovemend Lit om wanning|
ARcrTay 5 g THROn FRferTEle your i
© fhg moniy PewamAgLEee Lew cston

lhmﬁm Semad e s
&

DIVORCE! Mex's Righis ssac.

SATELLITE TV
Call for FREE Catalog
All Major Brands
Lowest Prices
1-800-845-6664

B17 W, Dwigion = & Yernon, WA » 88373

WEST COAST SATELLITE

BEARDED?
PROUD OF IT?

SUBSCRIBE TO THE BEARDED
MEN'S SUPPORT NEWSLETTER

L L e T e e ]
for 1 Pemr Satecrgrae med free Bumpe St Sera §94 00
Chaes /0 i DL ARD 08§ Mes 5 Sets d 14l deon CT DEDO

CALL DOCTOR
DESCRAMBLER

for mmsr&
Mmrg:'mmg uablal’?.‘l%ng

We have

OLD +TOCOM
» ZENITH »HAMLIN
QAK » SCIENTIFIC
ATLANTA. Six
month
We ship C.0.D.
Lowest retail/

wholesale prices.
FREE CAT .
WoRKI084 Iring 8t
wor

Ste 100 8.F., CA 94122
NO CALIFORNIA
SALESIN

OPEN SATURDAYS

Spare Time CASH!

By wour MAGHATRAL; crusder s 3 KiL o1 larieey amamiieg
D gt prwmn smprh . smi@sating. inwb civering, ievdammping, iog-
wing, gdaning. o wark Pur others For Exiis CAZHI Dend Por

SCATALUG of v 31,00 Tachnacel Massal _57.00
SVIDED - 30 min. FVLOD |iarunidaisis ai sy gurctess|

STRULCK-KIT = Dupt: PHM
. Box 307=Cadarbury, Wi 53012

_— -

Also Assembled
and Finished

W Grandfather Clocks,
Mantal and Wall Clocks

W Curios, Tahlas Chairs,
Desks, Cradie...and mora!

W Sohd 34" Black Walnut,
Cherry, or Oak

W Heirloom Cuality
W So6d Brass Wesl Garman
Mowvements and Dials

BWMoney Back Guarantee

Finished

23 Finished Furhiture '
Name
Street

city
State Zip
0 |Pleass Prnt|

Wy PEROR
ULAM R DOBEIRNY
Girarefuihe

Worid's| | Manulaciumer of Clock Has
3507, Empesor induiinal Pk
Frope. isbama AL Phone 1208808 738

AU |




FLUSH UP TOIL

To Above Floor Drain
Install It Yourssl - Anywhare

Ko Digging Up Floors

Writa MePharsan, Inc., Dapl, 16
| Box 15133, Tampa, Florida 33684

CABLE TV
DESCRAMBLERS

‘Hemmings

Motor News
‘World's largest collattor car
markctplace
Owver850 pagss each month
filled with phousdnds of
3 o o *-ars ?v.:.:
SETGICAE, JupEes & more
jz,l!'l'l ;.-.l‘-.' F_l_":-\. [ary L”.ﬁ.'r

= i - 'NINE GIANT ISSUES ALL TYPES B00-582-1114
wiTr-BL...... 509 US Cable will FREE CATALOG
SuperTr-Bi (THM)...... §109..575 M.K. ELECTRONICS = 7958 Pines Bivd
mmu_;m:%:l Beat Anyone's Suite 276 = Pembroke Pines, FL :l;]t‘r;d
BB 5250 5198 Price Send tg
Gek KNI (W/VE). 3109345 this Magazine! Motor :N: THE GAS SAVER
ToeaTh e $160._S120 0 . # SAVES UP TO 25% ON GAS OMLY
mwmwmia_-m o 100, Dhepe. 5401 447, Bennington Vermng 05201 o CLEANER EMISSIONS s 95
& EZTO INSTALL
30 Days Money Back Guarantee LY ® NEVEA NEEDS REPLACING  +M=54H
Free 16 page Catalog — §,.0,0 i ouy 1-800-767-6900
Visa, M/C, COD or send money order to: i 0 DAY MOMEY BACK GLARSHTER
US Cable TV InC. pep. kpme Warld's # ALY I B e LIONCICH. s Q0
4100 N.Powerline Rd., Bldg F-4 ”:”Iu . | S,
Pompano Beach, FL 33073 'Of Portabie FREE CATALOG! 1-800-648-
1-800-445-9285 S awimills L JERROLD HAMLIN DAK

» i EﬂI.BLE TV DESEHAMBLEHS
pecial C ampn i
OWN ! YOUR snwmu " e G s Mt

Fodt Models To Choose From REPUBLIC CABLE PRODUCTS,

INC.
/ freitie- 4080 FParadmses Rd 15 Dem 415 Lm'q'a-uas MY B0
BUY D18

e0ojssaozre | o

CABLE TV
DESCRAMBLERS

VOLKSWAGEN
SCIENTIFIG ZENTH.. $165.00
ATLANTA.. $140.00 OAK.____. $80.00 - I RESTORATION PARTS
JERROLD™. $110.00 HAMLINL. 10200 - BEUG B GHA B TYPE 1 B SUMIOO!

BTSN ALEET GOUF OO ELE
Call for FREE CATALOG

WEST COAST METRIC, INC.

your free 1:-.“1;":4:&:.:_1:3

cuimon 21002 FUANETOL Y

today!

Tech | isipn

or ree caog e (402) 554-0417 Btk SAFEGUARD™

SERIOUS AB(HJT THE Orders call toll free  1-800-624-1150 Magnenic Relinery Elamani puaraniess cheaner El

M.D. ELECTRONICS nging o, heps reduce wedr on 3l mov pars in

WEATHER? NOW YOU CAN| | |e75s. 72ndsT. STE. #133m801 et P Gond 2065 o conventona $3495 oy Torbo

AFFORD A PERSONAL OMANS, HE ST £00.| | | SEAR PROCTS. IN 327 Sidmore A

WEATHER STATION! e e S
iHemt pe-addressed stamperd sresioge for ileriher)
Thheee: sty Wi briPros weealhesr s atiomt gives '|I.:.I MﬁKE 3225 n.n"-lvI

the local weathes af yous Beetigs, Easy by irstal|

ki A e i STy T "CHROME PLATING" KITES
than i, wind =

et ST, i tral lErmywerature
5:".1’1(:13":::1" whathsdie sd xr "“_'H:"ff' N \ Auto Parts - Matoreycles | tRee coLor caTALOG )
« TEMPERATURE SINDEHLL Guns - Knivas Eﬁi?ﬁsﬁi’mﬁm
SWIND DHRECTION sTIME Modal Trains 1 cait or write for your catalog tocay!
«TEMPERATURE HILD S ALITO) SCAN and Much I Into The Wind « (soo) 541034
SRAWEALL (CFTICINAL® o YEAR WAREANTY Mora! H08-M Pearl 5t., Boulder, CO BO302
& LEDAY MOMNEY-BACK CUARANTEE a . ora L_“ﬂ““--_-—
DIGITAR WEA-THERPRD -n VAT I I will alweayw b2 And 1l can make you a good
WEATHER STATIOIN: Dhl"."$1 Bg' Ir:-ln] Mo, ,;ﬂunu\-’l mrrqrb[:ulhn-l;ﬂuru:-n DGITIHI SUHUE”—LA”EE
ORDER TODAY:1-800-678-3669, PM B TV O g o e o TELEPHONE
M“":I:-L ::.:‘- ; ':""IPP::T:: Time 0 I your ll'l;ll e At Mow, send foryour FF!Eé inifmmnadion Whoreinr room coreermances $175.00
Al B X1 e shopy E'ull'lxll.hlllrullllm |r-.ll1J Micsufor mam & \wephone tonversations ST
T 14757 IR e M g Y15 . CHROME PLATIHE. DEPT. 127 Dimier tag. calis you whan phone s used.  5305.00
DIGITAR PO BOX 2285, WALDORF, MD 20604 A S e
1465 DIABLD AVE, HAYWARD, CA 14545 1-B00-633-TAPS




CABLE TV DESCRAMBLERS
* CONVERTERS *
and ACCESSORIES.

E MONEY.
SONT RENT!

PANASONIC, JERROLD, OAK,

FEDNEEFt ECIENﬁFIG A'I'LAN'I?&
MORE. LOWEST PRICES. FREE CATALOG.

‘““'”“"[00012344005

MNew Publication Tells You ...

HOW TO GET $10,000
IN PRIVATE SECTOR
SCHOLARSHIPS,
GRANTS, AND LOANS

Racelve money lor college!
For undergraduales, graduates, high
school juniors/seniors In all areas of study.

Send §10 tor publication to

Depl. A, College Siation, WA 991852333

Subscribe o, . .

MILITARY VEHICLES

ADS-ARTICLES -NEWS

MILITARY JEEPS, TRUCKS, TANKS & MORE!
Ower 8,000 paid subscribers larger circulation
than any other magazring for military vehicle
enthusiasts...and shil growing rapidly! Many mara
advertisements than any other magazine...
Exclusive comprehansive lisling of upcoming
raligs. ..and much more!

SUBSCRIBE NOW!

Ona Year {6 issues) $15
Two YVews (12 lsuea) 525

Forpigr-Cannds §24 , othe: 526
LS5 Ugllars payabia by LS Bank

| {402)331-3228
ks 11191 M B Bw."PM" Owmaks, Na 5137

CABLE T.V.
EQUIPMENT

Converiers, Remoies,Descrambless and morel
Fer Free 4 Coior Cawlog & Ovders Call:

1-800-835-2330 [EH

Cable Metwork™

CABLETV
“BOXES”

Converters — Descramblers
Remote Controls — Accessories
& Guaranieed Besi Prices «

« | Year Warranly —C.0D s »
= immediate Shipping =
&« FREE CATALDG =
Call or Write
TRANS-WORLD CABLE CO.

12063 Souibwest |1 T Courl. Sitie 138

Miami_ Figrda 33188 s
& SR,

= I =

HII'H'I.-HIM Dy
T N 3 A B '-'l alaes L VNN Phons (B8 SR

Now Dnhr

[ 1| $9795

["="'_"' LR FLUE B 50 Bhs

Sobm BRI AL A4 TEE

FOR Huu:mr:l-c.tl-coumluuum ETC.
Mgstars sefrigwrotar Fradear, sarimg dame old
roam greenbause binnel anchaval, s oellar eie
* bummian Ve UO0 smdbinit.  * Balavinhls Highllow Alues Gemegs
* P b Hoghlom Wiy ¢ Provaiss Bonge bam 58° 1w« V370
* Eusmenl Gornar 101 Lind  ~ hl--m-nt‘:nlnw
* B Vs Westmsly * 14-Bay Maney Bk Dusassss
v BR Wi wed & Clasih 1!

F.0, BOX 119 E3
GARLAND. UTAH 84313

L&A MARKETING CO.

Celebrate JHE 4th & All Events

Usas powdersd car

bide ammo. Hundmds

of ahots for few corta. A melal
ponstruction with rugged

cast iron whssls, Mach brass machanism o
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CABLE TV. CONVERTERS
WHY PAY AHIGH MONTHLY FEE?

Al Jorrold, Oak, Hamlin, Zanith, Scientilic
Atlania, Magnavox and all specialized cable
equipment avallable for shipment within 24
hours. For last service MC / VISA or C.0.D
telephone orders accepted (B00) 648-3030
B0 Day Guarantes (Quantity Discounts) B8 A.M
o5 PM CS5T CLOSED WEEKENDS. Send
sgll-addressed stamped anvelopa (B0e post-
age} for calalog
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HITCHBIKER"
BIKE CARRIER

’ Tlu order rlll 1B{|'Zl ":IS' TT12 a1 wnle STARD
PRODUCTS INC,, P.O. Box B1, Charies Cily, lowa
50616

41 Ways to Help You
Qualify for the Job You Want

Free Facts about Career
Diplomas and Dagrees
Mow al home in your spare
lime, wilhout any previous |
exparence. you can train for |
a monay-making career
...even get a Specialized
Associate Degree. Call or .
send for free infarmation on the career !miﬂlhm
interasts you most and how 1o tran for it
Depl
.IPEHH

1-800-

m—'ﬁmam 7ty @ ek
MAIL COUPDN TODAT!

Hunuﬁnnl Correspondence Schools
Depl. APBSE1S, 975 [lah Swrest. Scranton, PA 18515 |}
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Multi-Fuel Furnace
Chop Heating Bills To
Almost Nothing!

Enjoy indepandence
econamy & coméort of
whala house woad hagl
with gas, ol or elecinc
slandby, I7's a cerfral

heatng systam, nol a i
stowve. Send lor Fres Cataleg ™

e o ————— —— —

Yukon Energy Corparation, Depe. rur
ITEW. County R 0 51 Paul, MN 55112

I MName_
| Address

I
|
i |
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TV
DESCRAMBLERS

i STARRING 4 4 44
JERROLD, HAMLIN, OAH

AND OTHER FAMOLT MANLFALTURERS
* FINEST WARRANTY PROGRAM ANILABLE
» LCWVEST RETAL | WHOLELALE PRICES IN LIS
» CECERS SHIPPEDD FROM STOCK WATHIN 14 el
& ALL MADE CREDIT CARDS ACCEFTED
FOR FREE CATALOG oMLy 1-B00-345-8917
FOR ALl iINFoRaaTioN 1-B18-T09-9917

PACIFIC CABLE CO., INC
71254 Reseda Bivd,, Dept, 1755
Reseda, CA 91335

[RECHARGEABLE KEY LIGHT

* Plugs Directly Into Cigaratie Lighter

; Dﬁ#ﬂ%ﬂﬁ '\ é
J & J RELIABLES $1095
126 RIVER ST Money Back Giraranios

HUDSON, MA D749 mass Residenis Add 2% Tas

B ot ot F| |COPTER !
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Cumpiets Wi Inf '
SPECIALI All 3 itema: Duly $19.95 CE

R0, Bax 20
Matwirenod, WD 339

—

N Credil smd mia vk 1300 A1 EAER

BASE

BAND
$399.00

Cable T.V. Descramblers

Enlarge Project Designs
Craft Projector is Simple! Fast! Accurate!

Projects on to; Drawing, Graph & Tracing Paper, Wood,
Dther Surfaces

A

Exaly racm e

ciear o i el H-_'I
Pictisrs i b earged it Pﬁrﬂf
placad o image speming | | _/

o bofiam of praciar. | I
Adjustable lena enlarges by fractions up 1o 27 timas for
1he slze you wish! Copy unlimited kieas for cralt designs.
Enlange pattems, designs, porrails, atil lites, landscapes,
phalos, 8 dasigns on coing and jewelry, jecis in
exact colom nol damage mlml Gimpla insfruc.
tions. Uses housshold cumment 80 wall buib Send
§19.95 plus $2.95 shapping. 30 day moniy back guarenise

Moran, Dapd. OT-480, Box 551 1, Mew Rochells, WY, 10883

OUTDOOR FURNITURE
CHAIRS, TABLES, BENCHES, SWINGS YOU CAN
MAKE FAOM FULL SIZE PATTERNS. (LLUSTRATED
CATALOG OF OVER 300 ITEMS ONLY 3995
(REBATED WITH FIRET ORDER)

OUTDOOR FURNITURE
9505 CHESHIRE ROAD
SUNBURY, OHIO 43074

CABLE TV
DESCRAMBLER LIGUIDATION!

FREE CATALOG!
Hamiin Combos $44, Oak M358 $50 (min. 5), etc.

WEST COAST ELECTRONICS

2/

MOBILE CAR
WASH

Eam $30/hour

In Your Own
Busine sal
Part-tima-Full-time

Earn top money in c3r cleaning & detailing
Make jmmediate profits from parkiag loty everywhere
Use yoor car, van or pickup
Low cost - high profit - rapid payhack
FREE |sformation Package
EXPRESS WASH INC.
#08 Misgars Falle, Bivd,

N. Tenswsnda, MY, W120
\——(416) 466-4164 22824/

Launch Baloars Mors Than A City Black
‘BLASTER"
WATER BALLOON SLINGSHOT

$12
1-800-441-1047
- VISA - MC

Blaster, [ne. 13278 Jussica Dr., Spring Hill, FL 34806
Satiwfacton Guamrised - Buy Dract & Save

Repairing (nol replacing) stone damaged wind-
| shiglds and plate glass. Leam how a 3 minuta |

repair can sam you 51200/week|
[| cALL NOW! FREE REPORTI 1-800-635-6224 ||
NVS/OPTIKLEER, LYNN, MASS. 01904 |

Elrn.l BIZ0.00 SARSH0 . 299,00 THIMODE, 811900
............ FA5. 79 PIONEENR . £399 .00 DONT — ]
Many More..Call or Write lor Free Fast Information

Yeur Best Buy's & Warranties fbor Cable Comeerters
aned Devcran Start With a Free Catalog From:

WORLDWIDE CABLE
7491 C-5 N. Federal .. Suite #142
Boca Raton, FL 7
ORDERS AND CATALOGS calL TOLL FREE

1-800-772-3233
=] COD.
o

e

FOR INFORMATION PLEASE CALL

(407) 994-6673

By eerabaniong cabls TV trom Wosbdwide Cabsla the
[PUTLBaReT BETean 1o wth adl Séutn and Federal laws -
privsls verarship of Cable TV .M
'O hase Liwn chach with youe lochl olcials. T

}
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MICROUGHT  HELICOPTER Il . [3=23%

Al

Dgiy Wi 190 1k
Erwl Wi TR In
P Spesd 81 Hw

PRCHASC AL BVRCHT
wmb-ur ]
PLAMS 315.95 <8 35 & H): Fosmgni « §5 [P denicbie loor |
WRIDGE-RZ EMNGINEERDG 2.0, Bos JTISE-L, Lstin, TY TOTES

MGreat money in VCR repair! 1

Great money inVCR

: r::_ :‘:?.'E‘F"“ m\i‘cmu repair

g __ &P
ACErEES - I

WOOD HEAT

WoOoD FURNACES
HEAT YOUR ENTIRE HOME
i ; Call 1-218-220-8T08 or Wrile
] f Charmaster®
_ 3 230TA HWYZIW
- - EEE EE ...
$10,000 MONTHLY
TAKING PHOTOGRAPHS AT HOME!

& !
GRAND RAFIDS, MN 55744
. EEEE s .

« NO EXP. SHOAT HRS. »
PHOTO-PRO, 21839 Avalon, Suite 99
Carson, CA 80745
B0 second recorded message

(213) 549-0997

DON'T THROW AWAY THAT USED
COPIER OR PRINTER CARTRIDGE!
| Do it yourself REFILL IT

g e SWVEQVERTSW | o monerens
. LEiEES
| E 51598
MORACK

UL W v |
P Hillg LMIF
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CLASSIFIED
DVERTISEMENTS

Dorothy Nolan, Classifled Manager Earen O°'Hourke, Asst. Classifisd Manager
Rate: $9.45 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—=51.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.) Centered Headlines {5 Words or Less)
in All Bold-Face Letters—$§50.00. Screening—3$50.00. The next available issue to place an advertisement in America’s No. 1 Classified Section is AUGUST.
The closing ks JUNE 5th. Send remittance payable and order to Popular Mechanics, Classified Depantment, 224 West 57th Street, New York, New York
10018, Please indicate Heading under which ad is to appear. As 8 consumer service and in cooperation with our mail-order advertisers who use post office
box addresses for their convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing their complete
names and street addresses. Advertisers using P.O. Box number must fumnish complete name and street address for our records. To avoid delay in the

publication of your ad, please send samples and descriptive materials with your request if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

ER'S MART
UBLICATIONS

HOW TD FIX YOUR COPIER, Veleran revesals all. Save $35
51255 B Shuitz, P.O. Box 4637, Mt. Penn. PA 18606

63 MAGATIME Subscriptions Free, Fepont $3.00 TJS
Marksting, P.O. Box 5102, Grand stand, NE 688025102

MIME PRECIOUS GEMS| Aubles, Sapphires. Booklel re-
veads locationa, tips, technigues. $6.00 Sarten, 9500 Bay
Vista Esiates, Orlanda, FL 32810

MANUSCRIPFTS Waniad, all types. Publisher with T0-year
Iractilbon. 1-800-805-9500

FREE CABLE TV and ELECTRICITY? 4 “DETAILED"
plams that show how people aasily sweal prima cable and
elecincity with no special 100ls or knowledge! Send $10.00
INFORMATION FACTORY. 2 Misiin, Baytown, TX T7520

FUEL FROM WATER Erargy independance with hydng-
gen Amazing free report. Merdl, Box 5363, Lovsswille, KY
40205

ACCOMPLESH anything you want? Exciting bookiel shows
the Wey to schieve success! §5.00: Lintel-2PM, 50 East
Shurman, Suile 200, Maperlle, IL 60563,

MOATGAGE REDUCTION SECRETS! Ssve uwp 1o
$100,000. $10.00 Hampion Financial Planning, P.O. Box
ET08, Chicago, IL S0680

COMPOSITE MATERIALE - Epoxy, Meviar, Graphite.
Foam, Vacuum Bapging, Much Maore! COMPOSITE INFOR-
MATION PACKET £2. Axander's, PO, Box 808 Gritfin, GA
Xz,

INTERESTED
IN CLASSIFIED ADVERTISINGT

READ POPULAR MECHANICS Latest Edition of “TIPS OM
HOW TO MAKE MOKEY THROUGH CLASSIFIED ADVER-
TISING". This Informalive 24-Page Booklel Will Show You
Tha Da's And Don'ts of Classified Advertising And How You
Can Maka It Wark For You. So Order Today. Only $1.00 Plus
You'll Receive A 52.00 Coupon Relundable With Your First
Chrdar, Send To- POPULAR MECHANICS Dapt.
S, 250 W. 55th Streat. New Yok, NY 10019

POETRY

PICK LOCKS, REKEY LOCKS, iRustrated manual shows
how, Send 510,00 today 1o- Locksmith Training inslitute,
Box 31203, Phoenax, AZ AS04E-1293.

“EHMARPENERS REPORT Monthly Newsiettar. Valuable
Tips—5Sources—BuySail Used Equipment. Free Brochura,
Skog Company, Dept. PMBE, P.O. Box 22558, Minneapolis,
MN B5427

WOMEN noedn 't be your problem. Bald bockis explains
Information: Send name address to: Understand, P.O. Box
T2, Saginaw_ M 48600

ENJOY TASTY SOUTHERNM COOKING. FEAL DOWM

HOME CCOKBOOXK PREPARED BY SOUTHERN COOK.
SEMD 5755 TO: RB PUBLICATIONS, 411 5 4TH AVE,
PARAGOULD, AR T2450. MONEY BACK GUARANTEE.

INFORMATIVE BOOKLET ON CLOCKS $500. Clocks,
1124R High 51, Racina, Wi 53400

MUSCLE BURLDING EXERCIEES. 30 bme proven sxer.
cmmg. Waight training o bulld SIZE, STREMGTH, EMOUR-
ANCE. §5.00. Phaonix Enterprses, 16000 Glan Ling Or., Los
Gatos, CA 85000

ASBESTOST How 1o reduce your nisk. Pamphist. Limited
ofer, §7.50, F. O A Enterprisa, P.O. Box 187, Tiffin, OH 44863

“THE Cosd of living and How 1o get & good paying Job,™
Cassalie $12 85, Ackerman Productions, P.O. Box 1140, Ei
Cajon, California 92022

PUBLISH Your Book! Jodn our successiul authors AN
subjects invited. Publicity, advertising, beautiful books
Bend for fact-filled bookiet and free manuscript report
Carfion Press, Depl. PMS, 11 West 32 Sireat, Now York
10001

MAME YOUR ADVERTISING
ABLE A rafired. 30 year, WMuﬂmﬂuﬁniMhmh
manual fior new or astablishen businesses. Should | edoar-
tiae? What slze adverisement? Ad design and placernant
Magorating srror end much mors. Seistsction
of MB. Send §15.95 plus 52,00 5H 10 Whero the Eye Stops.
103 Soulh Broadway, Suite 4894, Demver, CO BIH1S

ASSEMBLE products for others in your hame. Excallant
pay. information booklet 1295 FTW. Enterprises, P.O:
Box 6TIAL, Mariefin, GA JODET,

WILL KIT - Put your wishes in writing, Valid 50 states, X2
page guide and forms $8.55 BarBoboo, Dept PM, 1250
VanCarland Streel, Schenactidy. M.Y. 12300, N.Y. msidants
Bdd local saies tan

FREE FLAG with THE HIGHWAY QOURMET, & funry baok
$6.55 fincludes SAH) Elicolt Books, 10545.C San Pablo
Averss, El Cerrite, CA 94530,

POETRY Published, No gimmicks, Send stampad anve-
lope lor guidalines. Ouill Books, Box 3108-M, Harlingan, TX
TAS551-3109.

VAPOR Carburetor Triples MPGE, Free Information. HAA,
A2 PV, Bowling Green, MO 83234

DISPLAY Amarican flsg property | Sik page repart tells how
55 Bodega Lans, POB 751209, Palalurma, CA S4575

JOB rut? Need help? “The Caresr Changs Guste™ can
change that $4 50 The Mark M. Group, 10 Main. Salem.
MY T2865 i

5200000 OF GOVERNMENT BEMEFTS, |ow-inerest
Inans, grants, mexpansive land. Rewaling booklet §3.00
Prism Publishing, 422 Elmwood, Suite 22, Depl. B, Lansing,
M1 AEINT

SAVE UP TO 50% ON PRESCRIPTION DRUQS! How and
where to order medscations by mail. Sand $10. McDaved
Publications, Suite 272, P.O. Box 4100, Del Mar, California
92014

| HEW putdicstion felis you HOW TO GET $10,000 IN
SCHOLARSHIPS, GRANTS, AND LOANS. For undergradu-
aten gracduates. egh school junicra’'saniors in all areas of

| Fludy, Publication provides eswy-io-fallow, step-by-sieg. il-
hstratnd dirsctions on kow to apply and recaive money for
college! Send $10 for publication to: ETP, College Station.
WA 9916523030

CATALOGS

5235 DALY “CHROME PLATING™ Auto Parts, Moforcys
clas, inaxpensive, sasy. (Free) inlormation: Chrome Fintah,
Box 3205, Waldorf, Maryland 20604

AN VEHICLES ON WOOD OR COAL Plans £29.95 send
1o Attordable Driving, P.O. Box 1074, Bella Vista, CA 96008

PRACTICAL FUEL SAVING for carburetors snd Fuel
injecticn. Free Detalls. Eagle Resaarch inc, 1-800-663-4758,
1-504-424-5402.

BAVE 50 on Auto Insurance Legal Arywhens LIBA_ Paisl,
FAoute 2, Box 320P84, Camden, TH 38320

AUTOMATIC FUEL CONTROL Ad|usts The Carburador &s
You Drive Batter Mileage - Reduced Emissions. Cagle BO0-

| 3aT-TEn

SLICK 50, WE WILL BEAT ANY PRICE! 1-80d-525-BR34,
DEALERS WANTED. Progressive Energy Corporation, 1410
Grand Awe, Suite A San Marcos, CA S06% FREE
CATALOG

DAUG RAID SEIFURES: Buy Dinl Cheap! Cars, Truecks,
Boats. Compuiers. Salzures, Box 8300-AT, Wast Coving. GA
BTl

LOCATE PARTS FAST! COMPUMARKET ™ saarches na-
tionad multimillion part database lor ponnies. {800} 353-8131

51,000 Catslogs Listed. Sources for Amyihing! $5.85
Ceraciory. Box 52453N, Atlanta, Georgia 30314

CASSETTE CATALOG Two stamps. 5 Givman, Box
26812), Chicago, IL 60626

ORIGHAL BRIGG'S & STRATTON service and repair

manusl for single cylindar 4-cycle engines $1385 AAH
Sarvice. P.O. Box 672, Bulord, GA 30518

THORDUGHBRED RACE HORSES - All the information
i nwed on Training, Buying, Breeding.
Complete information on rding gear, sacddies 1o odhgun.

Catalogs kstings and wideo lapes all compiled. Send §10.00

MO io: Aus Publications Inc., Post Office Box 246,
| wFliﬁlN—lmhM#ﬁhdL#m

STOP! DON'T BUY A USED CAR WITHOUT READNNG
“HOW TO INSPECT A USED CARI™ ONLY 52.55 PPD, RUSH
CHECK DR MONEY DADER TO: MARLYMM, P.O, BOX &8,
PHOENDL, NEW YORK 13135

GOVERMMENT SEIZED Vehicies from $100. Fords. Mar-
cedes. Corvelies Chevys Surplus. Buyers Guide, (1] BOS-
B62-8000 Ext. 5-20024

THEFT-PROOF your car. Relwsble, Low-cost, Simpls’
Complete instructions. $400. KT, P.O. Box 3102
Mewington, CT 061311012

BAVE GAS| Governmant tested proven products for Fuel
i and Carburelors, Fres Dsmls  Carb-Tech
1/BO00)GET-1192. 1(604MBD-5187,

(Continued on next page)
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AUTOMOBLES
{Continued trom preceding page)

THEFT PROTECTOR GUARANTEED 535 Electronic Lock-
Out, Menwall, Box 130822, Houston, Texas 77219

STOP AUTD THEFT! EFFECTIVELY, INEXPENSIVELY.
BEMD %5295 FOR DETALED PLANS. AUTDELTE, POB
B4, CROFTON, MD 21114

CARLISLE AN Truck Mationals All frucks all types wel-
coemet. Floa market. truck corral, show and give-away. June
21-23. Carlisle Pennsylvania Faingrounds. Wen 8 1991 Chevy
5-10 EL pick-up. See monsier truck demonstrations, antar-
tainmenl throwghout the day, Info: T17-243-T855. Carlisie
Productions. 1000 Bryn Mawr Ad.. Carlisle, PA 17013,

B IT Trua Jeaps For Under $200 Through Tha Govemn-
meni? Facls S04-546-5745 Ext 5-50048

DIAGHOSE Automotres troubies by symplom. Bookiat by
master cerlified instruclor. S8.60. Baird Inh an

AVIATION, HANG GLIDING

DESIGN-Build Airplanes, Hang Ohdars, Simplified publi-
caliona brochure $1.00. MeCoy Alrerafl. Suite 243, Box L
Manhatian Beach, CA 90266

HOMEBUILT ROTORCAAFT Magazine plus Gyroplane,
Helicopler, Pulsepst plans & manuals Catalog & sample
magating - 5500 RAFl, 6555 Zuni SE Suie 281-PM
Albuguergus, MM 87108

FLY CHEAP - MO LICENSE Ulralight airplane plans
Brochur 35,00 Aefundable. Simpsons, At 1 Box 114, Fisk,
MACH BG40

MRBOATS. Hovercralt. Plana, Propailers, Engine. Catadog
of Supples, Hedphul Hints, Drawings, $5.00. Sporiscraft. Box
640M, Mapier. Okiahoma 74855

Sarvices, Box 174, Lawrencevitie, GA J0246

TEFLOM® (PTFE) OIL FORTIFICATION KIT. Reduce fric-
tion; Increase pedormance, lite, ete. Clean, Simple. Effec-
tive. Aftfordable. $6.00 LeBar TECHNOTICS. 68 Firsl Sireat,
MNew Rochalle, NY 10801

BOOMERANGS . ., ISCOVER HI-TECH RETURNS You
‘Want! FREE llustrated Catalog. Amaring' BoomerangMan,
16061 N 3rd., Monros, LA T1201-4322

HOVERCRAFT

PCHUP TRUCK BED LIDS, 1l up, gas struts, inckabie
Caldornia Concepts, 213-537-0161

LEARN how 1o buy wsad wahicles, what o look and listen
fod with 90 minuie cassotie tape featuring actuasl sounds of
"bad engines’ and olher mechanical sounds. Tips on
mechanics Incks mainienance, horsapowed, theary $9.75
[includes 4 page guideling), Buying Lised Vehicles Guide,
P.O. Box 118, M1, Sanai, MY, 11785-2098

DEALERSHIP nformation $17, Kits, VW plans 552
Neoteric, Terre-Haule, Indisna, 47807, (B12) 234-1120.

FREE DETAILS! INSTALL IT YOURSELF! Complate sys-
1ama, upgrades. Orbitek Satelite Communicatons, Box 264-
MG, Bohemia. MNew York 11716-0264, (516} 588-1.292

VIDEOCIPHER: Build Your Own Low Cost Videocipher Il
Oparates Without Subscription, kit includes Simple Instruc-
tions. Parts List & Circuit Board Only §55.00 Completed Unit
$340.00, [US) Chegue, MO—To: CA Comesu, Box 1327,
Halitax, NS, Canaca BIK S5H4

SATELLITE TELEVISION DESCRAMBLERS Complate de-
imiled plans for hams constniclion by anyona. 55.00. Jansan
Electronics, P.O. Box 25161-A, Seattie, WA §8125

HOVERCRAFT plans, 3 to 160hp. Information, 55 [relund-
able}. Seviec, Box 846 Monnoa, WA S8272

HOVERCRAFT Flana Al Sizes Catalog $1.00 Unbvarsal
Howvarcratl. Box 281, Comdova, lilinois 61242

S0 - 100% MPG INCREASE. Easy, nexpensive gas
saving sysiem. Manualblueptinis - $19 50: EcoTech. Box B,
Midiothian, TX TE065-0008

UNNERSAL sochke! trays Plastic inturiocking and acors-
sifibe with emboseed numibsrs s hrough twenty four mm
inpection molded for Y97 of ' CHROME sockels deep well
and standand two rays 521 50 Ppd (46 whe | maks checks
pisyable to Kcooya's Dream. PO Box 11786, B Ham., AL
A502-1TRE

BULLD froem simple matenals phanomenal sconomy car-
bureioe. Detaibed plans, five versions. 520,00 Visa welcome
S02-46T-3577. Vahey Microwave. Staison B. Bear River, N5,
Canaca B05 1680

ELECTRICKAR 50 mph Hybrid Plans 516, Infa 52 Aober
Bucy. Box 26784, Dallas, TX TSZ28.

30 MPH 2 SPEED Elecing Bike Plans 512.00. Smiths, 658
W. Willow, Enid, Okla T3T01

OCTANE BOOSTER Easily Made Cheap. Local Supplisr
FORMULA 5500 Leaming Cenies, Box 488, Peona AZ
B5380

ALTERNATOR Ganerator  Febuilding Book.  Prce:
Hedelund Enginearing, 7505 Barkentng, Las Vegas, NV
BZA

YOUR Compleie Hovercrafl Source Catalog 5500 GPL,
2859 Cormgrant, Delray, FL 33444

SCAT HOVERCRAFT st dealer liquidation prices Save
thousands! Brand new, faciory warranties. (B3] T88-5351

B, RADIO & HAM EQUIPMENT

LMA'S, THIS CLASSIFICATION, CATALDG, £2 RAYS,
BOX 14862, FT. WORTH, TX T6117-Da&2

SECRET CB manuals, modificalions, accessories. Cata-
log 52, Seiman Enferprises, POB 8189, Comus Christi, TX
TBaB8-B1BY. (512) BE3-2035

POUICE-FIRE SCANNERS. CB's. MARINE IWAY, ANTEN-
NAS. HPR, BOX 19224PM, DENVER, CO 8019

DIRECTORIES: Sscral Scanner Frequencies! Faderal
Agencies, eic. Big Catalog. CRE, Box 56-FM, Commack, NY
11725

CB MOMACATIONS] Frequencies. slidars, FM, ampliliers,
books. kits, rmpars. high-parformanos accetsones. Catalog
£2. CBCY, Box 31500M. Phoenix, AZ BS046

CB RADIO DX §1.00 DETAILS. CBR, BOX 213, ROCHELLE
PARK, NJ OTEE2

COBRA 148GTL 516895, Fres LisL Starcomm, Box 130,
Cortara, AZ BSE5301.30.

ENGINE OVERHAUL KITS: WHOLESALE CATALOG
5200 Engira Sarvice Group, Dept PM. Box 13053, Lanaing,
LI i ]

GENUINE FACTORY PARTS & ACCESSDRIES “HONDA,
MAZDA, ACURA, BMW, GENERAL MOTORS, FORD" Up 1o
50t discount off rtail. Manufaciunar's Warranties Apply.
Call 1-800-628-0817.

MAGICAL CLEANING CLOTH 27 =200 Absostwent, Sof,
Durable 3750 gach 2%11.00 Sample 300 Fran's. 110
Buttarfield Ave., Wateriown, 13600

CORVAIR PARTS over BOD0 CORVAIR pans-<400 page
Hhustrabed catakog 34 00; Ciark's CORVAIR Poets, inc . AL 2.
Box PM. Shaiburmne, MA V30 (217 A35-HTTE

AUTOMOBILE PARTS, New Fendars. Hoods. Bumpars
gz, Save up io 50°% Mosi Makes & Models 1-B00-346-2257.

TRUCKS, PARTS & SUPPLIES

TALGATE - PROTECTOR, Folding. Raclining. Banch
Seal Eamy build, imexpensive. Plans $550. D, Wainbach,
BIT0 Thornapple Lake Road, Nashvile, Michigan 43073

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

ELIMIMATE PRANK PHOME CALLS! Know whao's calling
you . Brochure §1.00, SURVEILLANCE calalog 5500,
EDE, MO8 337, Buffalo, NY 14228

TV. VIDEDS & VIDEO EQLEPMENT
MOTICE: USE OF CERTAM ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE TV BOXES NEW EQUIPMENT 1 year 1
Low-Fair proe. Free Brochune. AGE Products, P.O. Box
Sace, ME 04072 1-800-234-072%

CABLE TV CONVERTERS. Jesrodd, Oak. Scientific. Allan-
1z, Zenitin and Many Othars. “New" MTS Stemo Add-On . ..
Mute and Volume. Ideal for 400 & 450 Owners! Visa, MC +
Amex. 1-800-828-TEIL BAE Inc.. 4000 Beau-0-Aue Dvive,
Emgan, MN 55122

GABLE TV CONVERTERG-DESCRAMBLERS WHOLE-
SALE CLUB! W Spacialize In Dealar Sates! Our Low 10 Lot
Prices: Jerrold 400 OAX3 DIC-$35, Zenith Z-Tac - $150, And
Mary Othars .. | Video-Tech, 3702 5, Vinginia 5t., #160-304,
Rena, NY B3502 CALL TODAY! (B00) 552-6884 VISAMC
coD

FREE CABLE AND SATELLITE DESCRAMBLER PLANS.
Send SASE. MUVP Industry, Box 31, Bronx, NY 10481-0208

Scientific Allama. Oak-M3ISB Only $60. Free Catalog! GCN,
102 Irving St., # 108, 5F, CA 34122, ORDER NOW! (B00) X27-
B5ad VISEAMC/ICOD

CABLE TV DESCRAMBLERS Jarrold, Scintific AHantic
Low Prices. BOB-350-8130. A+ Cable, P.O. Box 145, Whiting,
M) DETS3

PAY TV, WIRELESS AND SATELLITE DESCRAMBLING.
Al now 1991 Edition. Build yourself, tum-ons, bypasses. All
systems. Includes Blackciphers doing B-MAC, VG Il Plua,
Orion. Only $14.95 Catalog 51, COD's [716) B74-2088,
Serambling Mews. 1552X Hertel, Buftalo, NY 14216,

BUGGED? WIRETAPPED? Find oul fast! Counbermag-
sures equipment calalog $1. Capri Electronics, Box 580P,
Bayheld, CO 81122

LOMG PLAY TAPE RECORDERS, 12 hours per cassaiie.
Free Brochure. Produciive Products. Box §30024, Noscross,
Geargia 30053

MIMIATURE FM Transmitters! Trackang Transmitiers!
Viice Disguisers! Phone Devices! Deleciors! Kits or Asserm-
bled! Catalog $2.00: XANDI Elecironica, Box 25847, Depl.
2683, Tampe, AT B5285-5647

AOBOTICS! ENGIMNES! INVENTIONS] Electronic Muscle
Wires coniract with surprising strength! Mondo-Tronics,
2478-M Verna, San Leandro. CA 94577

COMPUTERS & SOFTWARE

PATRIOT missde PC simulstion, demo $10. Bales
Enganeering, 2742 Swansboro, Placendlie. CA 95667

GO KARTS, Minisbahes, ATV's. Kits, Parts, Engenas. Lowesi
Prices. Largest Selection. B0 Page Catalog 5300
Rofundabie. Karl Wosd, Depl C. 1488 Mentor Awe.,
Paingaville, Ohio 44077
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IEM COMPUTER COwners: Home software lor §2.49 per
program, Don't miss oul on Shareware, complete working
programs. For catalog send $1.00 1o Homeware, Bax 317,
Brazil, IN 47834

PC USERS. 10 M3DOS Utilities, $10. Spocity formal. KEP,
Box 79911, Wawaulosa, W 51228

CABLE TV EQLEPMENT

CABLE TV SECRETE - tha oullaw publicabion the cable
cosmpanies fried 0 ban HBO, Movie Channel, Showtima,
Descramblers, Comverters, etc. Suppliers sl included.
§0.85 Cable Facts. Box T11-PM. Pataskala Ohio 43062

CABLE TV DESCRAMBLERS Jermold, Tenith, Sclentific
Allanta, Hambin Oak. We specialize in discounis on large
quaniities. Plaase have the make and model of the equip-
mant wead In your area when calling. Toll Frea 1-800-12T-
0T, For a frea catalop write: K. D. Video, P.O. Box 29538,
Minnaapolis, MN 55429

MMPOSSIBLE CABLE SYSTEMS! - Zenith PZ - Mew Pio-
nisar - Siarcom GAT - New genreration TRIMODES and SH's

pius all siandard products. DEALERS OMLY. Quantity
prices start al $28 EACH. Call 1-800-9X3-3342

CABLE CONVEFNTERS ALL MAJOR BRANDS inlo +
Ordars 1-800-TH20552. Freeway Inc. amp, PO 5008
Burnsville, MM 55337,

ACTIVATE your Tocom or Zenlth Decoder {Fully)l Test
Chips $50.001 (213) B67-0081.

(Continusd on next pege)




CABLE TV EQLWPMENT
from

SA B5xx hum-on — §50. Carjons, Box 130, Ess| Eflsworth,
W 54010

DESCRAMBLERS, Comveriers, LOWEST PRICES, CNC
Concepts Inc., P.O. Bax 34503, Minneapolis, MM 55434 1-
BOO-535-1843

CABLE CONVERTERS: Jarrold, Hamlin, Oak . LOWEST
PRICES Wholesale only. Call or Write: ACTV, 817 Hillcrest
Avenue. Stesrt, Florida 349584, 407-Z20-6841

STARCOM 7 in Stock! 8395 Oak Total Conbrol De-
scrambler Wih Aemote 5225 Also Sigma E50, Zenith,
Hemilin, Scéentific, Alianta, Tocom. Fres Calalog. 1-800-588-
738 Cabia City Supply. Visa'Masiercard.

CAMPERS & TRALERS—KITS, PLANS

BULD YOUR OWN - Trawvel Trader - Fitth Whesler -
Maotorhomes - Camper - Pickup Cover - Plans - Patterns - Kits -
Catlog §1. GLEM-L, 9152 Fosecrans, Box 1B04FVT,
Batiflowar, CA 90706,

172 TRMILER PLANS Motorcycle, LRility, Car, Construc-
tion - Strong. Streamiined, sasily builll Componen Kits
Catalog $4.00. [Refundatis). Tag-Along, Bax 15107, Salem,
OR T08

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anteed. Calalog §1.00 (Refundable). Cameiot Depl. 44, Box
&5, Bristol, Wisconsin 53104

MACHINERY, TOOLS & SUPPLIES

BANDSAW BLADES, Any Size. Free lilorature. King Saw,
541 Tidwwater Drive, Norfelk, Virginia 22509

STEEL, Alumnum, Brass—Shael, Bar, Shop Supplies,
Plans. Wiite: CEL RA1, Box 153, Camoron, IL 61433

& METAL Cutiing Latha §118.25. Taig. 15048 Proctor,
Industry, C& 91746

SMALL FOUNDAY Furmaces. Suppbes. Fres itersture
Pyramid Products, 3736 South Tth Avenue, Phoanix, Arizona
5041

LATHES-INDUSTRIAL'HOBEY FROM EMS5.00, METALS,
SUPPLIES. LARGE CATALOG £2.00. CAMPBELL TOOLS
35TH YEAR, 2100-D SELMA RD.. SPRINGFIELD. OHID
45505, 1-513-322-8562.

LUMBERJACK chain saw sawmills- powar-leed Brown
Engineanng, Box 40, Wast Point, CA 95255

mwm.

BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG-
EST COMPLETE LINE - 870 - Powerboats - Sailboats -
Trimarans - Dinghies - Houssbaoals - Hydroplanes - Tunnel-
hulls - Duckboats - Canoes'Sirippers - Kayaks - Dones -
MECOVER no dryrot epoxy boatbuliding - HUGE ILLUS-
TRATED CATALOG B3.00 (Alrmail §5.000, inchudes Free
EpaxyFiberglassSuppies Catalog - Book “Amateur Boai-
building”, $6.00 - CLARKCRAFT, 16-F Agualane,
Tonawanda, NY 14150

BOAT PLANS - PATTERNS - KITS -Linsurpassed selection
- TS5 - Hydroplanes - Canoes - Kayaks - Fowboats -
Duckboals - Dories - Bassboats - Saliboats - Houseboats -
Quick/simpla Stitchenglue. Tremendous savwngs! 168-page
DESIGN BOODK - $4.00 AIRMAIL includes Froe - Boatbuild-
ing Supplses” catalog. GLEN-L, 9152 Rosecrans, Box 1804/
PMIF, Balitiowsr, CA B0T06. 2V 3EI0-6258.

BOATE. BASS BUGGY, 3 = T lool, OR PARTY DECK
B x 168 lool. Transporiable inside Pickup Bed. Plans $10.00
ench, SOF Concepta, 11140 Westheimes, Sulte 110, Houstan
TH 7042

EMCO Maier Compact 57 Lathe Package. Catalag §1.00
Blua Rigge, P.O. Box 536V, Hurricane, Wy 25528, (304) 562-
3538

HOBBYISTS improve your LATHE with the ulbmate togl-
pedl Sysbam| KAF, Bax TEIC, 51 Josaph, Mi 45085, B16-420-
TO50

WELDING, SOLDERING, PLATING

WIND, HYDRO, SOLAR ELECTRIC Systems. Composting
Todlets. Elecinic Traciors. Super-Eficiant Lighlang. Riefriges-
ators. Catalog $3. Windpower, Route 1pm, Hollon, K5 66438,
LOWEST PRICES)

SOLAR PAMEL easy 1o bulld step by step instructions.
POOL, HOME, SPA, GREENHOUSE. Save § send $10.00 to:
Suniech Ressarch, Bool 1363, Apache Junction, AZ 85217

BAVE £100's! Solar Waler Hoater designed by Profession-
al Enginser. Plana $14 95 WEB Enlarprises, P.O. Bax 12116,
Forl Plerca, Florida 34978-2116

INMOVATIVE SOLAR PRODUCTS. Palio Lights. Flash
Lights, Aute and AV Vents, Aute chargers, Solar Panels,
Clocks. Info §2. US. Tru-Energy, Box 871, Nableton, Ontario
Canada LOG 140

COMPREHENSIVE Allarnale Enargy Booklel. Tha Energy
Project Booklet, send 510,00 o Triphs A Co., P.O. Box 7248,
KOMO. 54113

AUGUST 1841
OADERS MUST BE RECEIVED BY

JUNE Sih
ON SALE DATE: JUNE 11th

PVC PIPE - SHOP EQUIPMENT: BUILD YOUR DWM. Balt
sander, scroll saw, and more, 17 Plans 106 page Manual
£15.95. NHU ENTERPRISE, Bon 77-H. Otego, NY 13825

HEW! BUILD AMATING LIOUD PISTOM EMGINE from
pipe fitlinga. Essy plans, Frea infarmation. ABCO, Bax 306-
Md, Saminary, MS 38478

FULL-SZE PROFESSIONAL PLAMS Catalog $2.00. Owver
200 plans for bullding fine furniture. Furmiture Dessgns, Inc.,
GP-§1, 1827 Elmdale Ave_ Glenwew, IL 60025

HEW LAWN FURMITURE DESMINS Full size patisrns, step
by step pichorial mstructions and material list. Color catalog
£2.00. Specaalty Fumitune Dasigna, PM-2, T9T W. Rarmus, i
Plaasant, M| 48858 517-T72-6292

FREE CATALOG! Famous brand waldérs, accéssories
snd saléty squipmsnd Waldoo 1181 Findiay Siresd
Cingannadi, Ohio 45214 1-800-735-5840.

WELD ALUMINUM with PROPANE TORCH Simpie Math-
od, Special Rods, Instructions $13.00 Amen-Tech, Box
T120, Defray Beach, Fla 33484

HYDROGEN WELDING—REVOLUTIONARY DESIGH,
PLANS—KITS, Box 5084, Long Beach, CA 90805

EVINAUDES — MEW 1888 Bargains - Top Brands .. all
sizes ... §2.00 . Scoft McCulloch parts
Electra Maring, 610 Marrick Aoad, Lynbrook, Mew York
115683

ELECTRIC TROLLING MOTOR PARTS & SERAVICE Fac-
tory Authorized Minn Kola Motorguide Pllusger Ram Shake-
spaare. Sarvioe Center Uinlimiled Inc, 1440 Holland Foad,
Suflolk, VA 23434 1-800-628-8161 24 Hr. humaround.

LAWNMOWER ENGINE OUTBOARD MOTOR. Plans
510,00 SDF CONCEPTS, 11140 Weatheimer, Suts 110,
Houston, TX 77042

BUILD $100 SAILBOAT Complele 46 Page Book (llusirs-
tiona/Directions $12. C. Bonnar, 5129 Akdgegate. Fair Oaks,
CA G5E28

WATER SPORTS i rnn wnjoy boating and swimming,
Buifd wour owens Sub-plane This iz, gy of
underwaier gxcitement. Gond $20 for plans and instructions

ta; Sulb-plane, PO, Box M, Berrysburg, Penna. 17005,

CAMPING EQLEPMENT & TENTS
FREE CAMPING Valunteer Fosilions Nalionwste Addraess

Listing $5.00. 0. Codding, 33440 CH. 488, Loasburg, Fla.
TR

HEALTH FOODS - Natural, Organic. "24HA. Time Re-
Isaned” Vitarming, Minerals, Nulrents. Catalog $3.00, Jifty
Bupply. 27 Rosewood Aoad, Edison, New Jersey DBE1T.

GUNS, DECOYS, HUNTING

COMPUTER Program for shotshell meioading, computes
o8t and more. IBM compatible $5.00. AC P, P.O. Box 2008,
Rorthkakes, IL 60154

FREE ENERGY| Fuel-tess Motors and Generators. HAA,
REP, Bowling Grean, MO 63334

ENVIRONMENTAL CRISIS Romove hanmiul ashestos
from your home sately ond wilth ease - send §12.50 to: Homa
Emaronment, P.0. Box 400525, FL Lawderdale, FL 3340

ADIRONDACK Chairs—Easy Plans Include Chair, Lowe-
seat, Chaisa, Otioman. Complele 5495 Powsll Box 8331,
Jdupiter, FL 33468-8331

CHILD-SAFE TODDLER BED inexpensaive 1o biild, sasy bo
follcow plans. Forinto. send LSASE to: Toddler Bed, P.O. Box
337, Wadwworth. Texss 774830237

EASY to Build Birdlesder Plans $5.00. GNM.CO, P.O.
Box 24812, Baltmorg. MO 21220

COMPUTER STATIOM, Enlertainment Centera, Conlem-

porary Furniure Plans. Calaiog $3.00. Meco Designs, Box
22606, Tucson. AT BSTM

FAM blede angle gauge can eliminate ceiling tan WOB-
BLE PROBLEMS! Plans §7. Calo, Box 1085, Cumming, GA
30130

ECOMOMICAL SOLAR POOL HEATER EXTRACTS HEAT
FROM ATTIC, Plans $10.85. Fantarm Computer Services,
Box 1418, Mebvilie, NY 11747

FREE AIR COMNDITIONING, plans $1000. Action
Enginearings, P.0. Bax 1707, Trujilie Alte, P.R. 00760,

RECYCLE GRAY WATER. Baihtub drain waber safely
fieshes toilets. Detailed schematics 3595 Gray Water
Systern, 20 Indian Valloy Lane, Teflord, PA 1E389

SWIMMING Pool Heater, Mot Snorkel Burns Serap Wood
Bimple Low Cost EMicient |lhstrated Plans 3095 H & M
Innovations, Ine., Box 510094, Melbourne Beach, Fla 32051
004

SOLAR pool heater or domestic waber healer, bulld for
$50.00, simple, affective, pool plars $6.90, domestie plans
$590. Solar, 1807 Highway 104, Glenwood, MN 56334

SOLAR ELECTRIC SYSTEMSI! Fanels, Equipment, Books
Frea Catalog! SUM POWER - TEXAS, POB 2788, Freaport.
Texas T7541. (408) 2X3-8350

SOLAR Collectors, HydropomcGreenhouss Conirol
Send slamp 10809-PM Hayvenhurst, Granada Hills, CA
§1344

BHALLOW Water Well Qusts, £2500 975 Maiba Drive.
Rano, Nevada 89503

WOOD, WOODWORKING

CHILDFS FURMITURE “CAR™ TOYBOX 32p iustrated
Plans, §17. Calico Productions, 809 E. Yorba Linda Blvd.,
SteH, Placentia. GA 82670

PLANS, BLUEPRINTS, PROJECTS

ATTENTION HOUSE PAINTERS Foller Washer Plana
$500, Kits $15.00. Cleans roller in minules. Material ls
included. 503 Gth 5t NE, New Prague, Minnesola 58071

BUILD Sauna for $800. Plans §14.95 Tammaru Saunas,
14517 Triskell, Clevelnnd, Dhio 44111

UNBQUE fold oul desk plans and instructions. Fequines
only basic tools. $300 SASE: Micheal McCarthy, 2968
Dramand Streat, Box 108C, San Francisco, CA 54101

CHILDREN'S WOOD PICNIC TABLE. 4'L = 20'H. Eamily
Seats Six Economical, insiructions $5.00, Appearance
Extra, Box 330849, Cleveland, Ohic 44133

LANDSAIER PLANS - 515 See Acvertisemont In Popular
Science, Amarican Sand Yachi, T184 Hwy. 101, Yachats, OR
OTe08

CHARMING 12%16 Barm Style Storage Bullding with
Garnbrel Roof and koft. For plans, material lest, sasy instruc-
tions, Send 51485 to! BYDS Plans, Box 424, Maize, K5
LEalo

ATTRACTIVE 26° x P two car garsge plan, includes
rmabesial lis! 38.00. L. Cheisiman, Box 81, Sadsburyville, PA
15368

BAR - B - QUE - SMOKER Complete Plans and illustra-
fiona. §10.00. G. Enterprises, A1 1 Box 181, Leveltand, TX
THAIE

{Continued on next page)
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PLANS, BLUEPRINTS, PROIECTS
M
BUILD your own lawn fumiture, picnic table, swing sal,

Easy! For information send $1 10: G. Enterprises, 1618 South
Hood St Rockpart, TI 7R382

thon and $1000s every year on heating'cooling. Layouts of
America’s 10 most popular homes: cost analysis and maone,
§5.55. Bipeprints available. Glen-Tech, 307 Union Averiss
Box 314, Altoona, PA 18502

SUMMER HOME vin parts. Plans and -
structions 510, Thomcliff, Box 548, Kimbarton, P& 16442

DRGANIE telaphone books, catalogs other butky books
with my ADJUSTABLE BOOKRACK plans £5.00. Richards
Woods, 1220 MW 34, Oklahoma City, OX 73118

MAKE ROPE CARGO NETS, jungls jims, trellisas. and
canapes. Check or money order $4.50 for bookled #201 to:
C & P Pubdishing, Box 471, Camden, DE 19634

CUSTOM VIDED GAME Case Plans $10.00. Holds Popular
Maodels, Specity Unit Type. K.J, Ziegman, Box §13, Elpria, OH
440106

mmmmmmmm
5074z, indisnapodis, 1N 46250

BOAT OWNERS - SAVEI] 12 great money saving progpcts.
Plans $5.00. Kirt. P.C. Box 2452, Jensan Beach, FL 34958

20024 114 Story House Basic Block Drawings
$2.00, or §1.00 wiSASE. PME Box 5133, Syracuse, NY 13220-
5133

PLAN OF THE MONTH -Thanks- Yious Responss Has Basn
Fantastic. My Unique 1 And 2 Wood Furniture Plans Are A
Big Hit. WOULD YOU LIKE TO BUILD THEM FOR PROFT!
GO AHEADY Because You Fequested It Just Send 5200
{Deductable) And SASE For A List. The Plans Are $5.00 Each
Or 12 For $25.00. Payabls To: . Petterson, 10387 Friars Ra
#302, San Diega, CA SN0

CURE septic-grainfield problems without replacing. bn-
strisctions $19.85. Rapidrain, P.0. Box J3E54, Minneapalia,
MM 55400-0654

BELT BUCKLES for coins, stones, jewalry mountings, cul
stones, clock works, Wholesals catalog 25¢. Eloxite, Box
T8, Wheatland, Wyoming 82201

SWIMMING DRINKING WATER SECRETS Manual Health'
wallat reliet - $15.00: EcoTech, Box B, Midiathisn, TX TH0ES-
o00a

SYNTHETIC FLAGSTONE - Manufaciusinginstaistion
manual $15. TEK-, 15203 Catalpa, Scottsdala, AZ B5368

DESIGN and build your cusiom hoss of cabin. A-Frame,
Ranch, #ic. Unigue rigid wood frame system. Exposed
beams, vaulled csilings, enangy effichent, axceeds coastal
codes, wo Fran assembly. Siep by step foundation 1o final
60 page manual, drawngs, documens. specifications.
£26.50. P.0. Box BS5306, Lessburg, FL 34TBG

ARTS, CRAFTS, SUPPLIES

“GETTING Started in Stasnad Glass,” §1.00. Whitlemore,
Bax 20857, Hanover, Mass. 02339

CLOCK movemaents, componants, plans. epoay, prints,
door harp supplies, videos, slencils - over 1500 itamal
Whiolesale catabog $3.00 (credited). Steater, P.O. Box 463-F,
Anadowver, N OTEZ1-0463

AUBBER compounds, techniques. Make masks, molds,
toys, parts. Catalog, $1.00: Handmade, Box TET13(ME],
Mamphis. TN 38186-0713.

CASTOLITE Liguid Plastics. Crystal cleas, colons For
casting, embedding, coating, fiberghassing, repairing and
mmmmmmmwummnm
CASTOLITE, Dept. 91GPM, 45 Dwean, Woodsiock, oL

NEON ART Home Studgy Course, FREE DETAILS. Hobby
or Start Business, Neon, 522 Myre, PME1. Arenglon, Texas
alne

CLOCK WORKE, bagding supplies, rockhound supplies,
belt buckles, cut stores. Wholesale catalog 25¢. Eloxite, Box
729, Whaatland Wyaming B2301.

CARTOONING, COMMERCLAL ARTS.
SIGN PAINTING

MOLDING, casting. Make gifta. toys, lures. Creations, Box
318, Dunelken, ) 08812.0808) T52-0653.

LEARN Sign Peinting. Pin Simiping Free Catalogue.
Kautmann Supply, Canberiown, MO B5023

SAVE Money - Homeowner - Alr-Conditioring Fepas
Guide - Guaranisad - Fres Detalls. Total Horme Publications,
Dapt: M, 1709 Norden Rd., Riwerdale, GA X208-2545

PROFITABLE OPPORTUMITY maks Willsw Fockers, 4
inch sq. seal, 10 inch back. 3000 Package includes
Blugprints, Rocker and Instructions. 5 chair minimum for
Riockers orders only al $10.00 each. CD Hobbies, P.O. Box
BETd, Fargo, N.D. 58103

SAVE 53 3 More cooling for less money. Boost cantral air
gificiency. Quick installation, Plans $8.95, Unit £3495 BB
Technclagy. Box 552, Owasas, O 74055

DO IT YOURSELF

WELL Houses 2 styles §3.25 and SHEDS 3 styles 35,00
plans and materinis list. U-Builg-t, P.0O. Box 304, East
Woodstock, CT DE244-0004

BEAUTIFUL Redwood Hot Tub. Detalbed Plans and In-
struchions, Send §14.95 to: Hot Tubs, Box 43688, Phoonix,
AZ BS080

BBO SMOKER PLANS Enjoy tasty smoked meats. Sand
00, .0, Box 2404, Brandon, Florida 33508

BOTTLE culting, enjoyabls, practical, free bBrochure.
Ephrem's Bottle Works, Box 210, Cataract, W1 54620

CHILDREN'S woodan aclivity centre. Fully flustrated de-
talled plans $15.95. LM.5. Graham Enterprisas, 8 Perth
Sireat. Brampton, Ontario Canada LEZ 4P3

IN-GROUND SWIMMENG POOL KITS inciuding 1 horse-
power pump and filter, Liletirns Watranty, from 51,588 .00.
501-758-6948 collect,

GOLD spaking robot. Searches lor traasune night and day
Build for under $300. Complste plans. Send $20 o
Goldbug, Bow 317, Woods Croes, UT 84087

ALUMIMNUM CAN SMASHER Buldd cheap with junkyard
parts. Smash 2000 per hour for 12¢ eleciricity. Plans $5.95.
Idans, Box PRITT, Greenville, ILL 522468

WORK bench bilket frame 2x47s plan send $4.50 to:
Davvid's Projects, 8 College Ave., Corning, MUY, 14830

ANTHSPILL FUNMEL prevents overfilting of Liquid chemi-
cals o Gascling, From Kitchen to Garage, For plans, $10.00,
Rapp, Bax 247, Brant Laka, N.Y. 12815

DO YOURSELF A Favor. Heipful Hints Manual $6.95. Rose
Ann, PO Bow £78, Largo, Florida 34549

LIVE STEAM MODELS! 100-KITS, ASSEMBLED, ACCES-
SORIES, PARTS. LARGE DISCOUNTS., Stunning Colgrad
Catalog 55.95 Refundable Diamond Enlerprises & Book
Publishers, Depl. PAN, Box 537, Alexandria Bay, NY 13807
Phone: [E13-475-17T1

AUTO Miniatures, “Live™ Steam Madats & Maora! Catalogs
33 Aviomaoblile, 44 Glendale Road, #FM. Park Ridge, MJ
OTG5E

OPERATION DESERT AIRCRAFT mode! making maneat
for military snd chilien sirceaht Intormaton 200 TH,
Bytgtion, PO, Box 508 Vinetand. Onsasng, Ganada LA 200

MODEL TRACTOR MAKING Flus One Plan $4.00. Platt,
403 W. 6th, Mankato, MN 58001

TOVS, GAMES, KITES, PUZZLES,
NOVELTIES

KIDS PLAYARMS, build rugged. Realistic, non-firing boy
guns from hardware store bought parts. Plans for making
M-16's, M-5075. SA-80 and RPG's. Send $10.00 for sat All
heve been kid tesled. GAD, Box 310, Bolton, Ontarko.

Canada LTE 573
ARROWHEAD Making. VHS 52885, 5/H $3.50. Commaons,
B B012-M, Cantral Peint, OR 87502, CONTESTS
ELECTROPLATING Texibook Eleciropiale Mstallics’ YOU CAN WIN $25,000.00 CASHHE

Non-metalbics. 51485, Detsits Fres. Tropix, Palm Bay, FL
T2006-0095

REPARA Taxlured Caifmgs and Wals. THE "‘I‘Iﬂl
mmmmmummmmmwm.
1141 Mesew Craek Gircls South #2148, inving, Teasa 75008

T3.560 CATALOGS DMRECTORY. Sources For Everything!
Listed and Described! $695 CATALOGSE, Box 14107TAA,
Jackson, MS 39236,

HOMEOWNERS! Reduce your morigage with principal
pay down. Our parsonalized schedulss make it aasy. For
delsils write: Inberest Alernatives, PO Box B727,
Bakersfieid, CA 83386

SIMPLE device bo park car in garage withaut hithing wall.
§4.00 for material list and instructions. Garage Stopper,
g25"; Parioview, New [barin, LA 70560

HIRING A Contractor? Save Money, Headachas. Complate
Informaiion $3.00. Alert, P.O. Box 38210, San Joss, CA B5158

SAVE! Instal your own central hest'sr system. Complete,
detsiled puide. $11.05 Alrpra, PO, Bax 124, Copparhill,
Tennesass 37TINT

POOLS inground for LESS than §1.800.00. $20.35 for
plans. Pool King, 5500 Steubsnville Pike, Mckees Rocks, PA
15138

FLAT ROOFS - SAVE 70% Any size. Easy. safe, foclproot
rathed proven 22 years. Details: ROOFS, P.O. Box 27T84PM,
Bathbeham, PA 18001-2784,

BEAT THE HEAT Skylight screen filters sunlight, reduces
heat and colorfade. Send $2.85 lor plans. Shadectafiers,
1500 Beville Road 806-283, Daytona Beach, Florida 32114

“STRETCH IT" a carpet tood that atrelches canpst so well i
seams like magic! Order today and also receive @ FREE
lusarated do-it-yoursell manuall Ca® 24 hours 1-800-526-
B549 VieaMasiercand sccapbed 53985 Plus SH.
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$100.00 DAILY Fispairing Mo Apgdianses. Vided Course
:;&wm Malicnwida now svaitable 1-900-

CONSERVE Walar Plans. Material List $72.00. ‘Waler
Recovary System, P.O. 18355, Minnsapolis, MM 55415,

KITCHEN SCRAPS TO GARDEN GOLD, Build this unigue
composter, designed to collect and masnlain molsture
Large 27 cublc feel volume is suitable for balcony or
backyard. Foslow plans and instructions, use simple toois.
Bond §9.00 to: Stangl Assembly Systemns inc., 825 Grofl
Placa, Kitchenar, Ontario M2E 2L8.

PLAY Tha 32500000 Trivia Quiz! Call Mow! 1-900-TB6-
#81 §5min.

MAGIC TRIOCS, JOKES,
VENTRLOOQLESM

VENTRILOGUIST Supplies, Instruction. Information
FREE! Durnmy Catalog 52.00. Maher, Box 420-7M, Littheton,
Colorads BO16D,

FREE! World's Leading Mowsity Catalog, 1600 Jokes
Tricks, Science, Sports, Hobbles, Johnson-Smith, F0,
Bradenton, FL 34206-5500

KIDSI Oravity Pipe appears 1o DEFY GRAVITY! Amazing,
sducational. Send $3. K. Jordan, 328 Green, Dept PM1,
Penns Grove, WJ 060639

HOBBIES & COLLECTIONS

MELITARY Medals Catalogue $1.00. Subscription Yeary
$8.00. Vemaon, Box 1560PM, Wildomar, CA 92395-1560,

FLAG CATALDG - U5, historical, international, sccesso-
vies. $1.00 shipping. Browss ' Buy, Box S04-ME, Bohamia,
WY 11718-0504.

DECALS, EMBLEMS, PATCHES
CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS
Free Catalog/Cuctes. Fush Skeich. Stade, 57-Leroy St
WY.C. 10014, (212) 926-2203

(Continusd on next paga)
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OPERATION DESERT STORM Embroidensd Patchas: 3
= 47 U5 Fiag §2.95. T » 44" Thaatre of Operation $3.05
Add §1.00 5&H per order. Tactical Sysiems, PO, Box
80N 203, Houston, TX T7280-1200. [713) 460-2808.

ANTIOLUES, RELICS, NDIAN GOODS &
CLROS

FREE List to Serious Collectors. 300,000 Indian Anifacts,
Spears. Pots. 50,000 Minerals And Fossils. Caddo Trading
Baox 680, Murlreesborn, Arknsas 71958

FREE sample plus calalog JeMeries, 3480 Middisbel
‘West Bloomfisld, Ml 48323

FREE Gift With Finst Purchase. .5 Approvals And Want
List Gervice. 20¢ for handling. The Stamp Boulique, P.O.
Box 458, Madison, ML 07940

50 DIFFERENT Oid U.5. batwesan 1861 and 1538 - §1.00. Ed

OLD US samps on approvel Sherman, Box 15355E,
Philadelphia, PA 19111

“INVERTED ERROR™ + 100 Differani Linited States, 50¢
with approvals. Luray, P.O. Box 7088, Silver Spring, MD

FREE Giani Bargain Stamp Catalog, Full O Al The Latest
Oiteringa On WaoridWide Stamps. Accessories And Supplies,
Baseball Cards, Posicards And Banknobtes. Plus You'll Re-
caive Stamps On Approval. Buy Onby 'Whiat You Like, Rebum
Badgnce, Satislaction Guamniesd Jamesiown Samp
Company, inc.. Dep'L E61PW. Jamasiown, NY 14700-0018

250 differen) worldwide §1.50 with approvals. ANP, Bax
160630, Cuperiing, CA 85018

LICHNDATING Tremandous Ofd Accumulstion. Bargain
Lists Free. Alatalo, Maynard, Ma 01754

STAMP COLLECTIMNG AMD INVESTING! Vialuabie boakiet,
§2.00. Clarion, Box 588, Medford, MA 02155

OME! Twal Threa! Cand Stamp Approvals
Cataiog. Kioster, 4164 52nd S0, San Deego, CA 92105

COINS, TOKENS, OURRENCY

CONN Grab Bag. 10 Ditfersni $4.00 Butfalo, Liberty Nick-
#li, Indian, Whaat Pennys. Grady's, 355 Shenngham Ct.,
Aoswesll, A 30078

LOCHSMITHING, Unrorsal School of Master, Cormmapon:
m::l and Shop Training, Box 218852PM, Sacramento, CA
1

PARALEGAL GRADED CURRICULUM. Approved Home
Shady, Mosi AMordable A& Comprehensive, 100 Years of
Legal Training. FREE CATALOG. 1-BO0-B26-0224.

SCHOOL OF LAW, P.O. Box TBOB0E, Dept.
PM, Cadlas, TX 75378,

AADIEETHESIA, Radianics and Dowsing, Books, Courses
and Equipment. Electronic Homosopathy Equipment. [Bus-
trated 76 Page calslogue Fres (sir mail 3 dollars) Extablished
ower 40 years. Bruce Copen Laboratories, Highfisid,
Danehill, Sussew. England RH1T TEX. Tal0825- 790214 Fax
DE25-TR0CHT Talen G548,

PANO TUNING PAYS - Piano tuning - Electronic organ
. Learmed sasily at homa. Free bookled. Niles Bryant
School, P.O. Box 18700, Sacramento, CA 85819

EXTENSION And Post-Graduate Awards in Phllunphsr
An, Scence, Botanic, Madicing, Homeopathy, R

BIOBEWUWAITS — Official Contractors List 5695 Now
Hiring. Wall Sireet Enterprisss, Box 477, Wall Street Station,
NY 10005

US ANMD OVERSEAS JOBS Bast opporunities mow!
Jobs, Box 8308, Sitver Spring, MD 20807,

SOUTH FLORIDA JO8 OPPORTUNITIES: For casrent fists
send §17.95 t0- Mcianis & McCoy, Sulte 300, 1861 North
Feural Hwy,, Hallywood, Flonda 33020

TIPS To Gel A Job. Bookist $5.00. Joyoa, 112 North Mount
Casmal Way, Apl. 532, Wichita. K5 67203

JOB HUNTIMGT Techniques, Strategies; Bookied £20.
POB 547, Ahinebeck, NY 125672

B0 333 IN KLPWAIT, SALIDI ARABIA, AND PERSIAN
QULF! Mare joba than ever. Gull Employment Guide pro-
vides VALUABLE FORMATION plus direciory of 1000+
USA and Gull Companies. §14.00. GEGS, Box 1553, Biglork,
MT 58811

mnd oihers 30 w&mmrm[ﬂmﬂuﬂmm
abie). Registar. Sussex Coflege ol Technology, Sulte 2300,
365 Canal Streat, New Orieans, LA 701300 Telephona - T08-
E23-1880 tolelac: TO8-823-1580

OVERSEAS, 1o §1,000 day! FREE \ist. IINCPO, Box 585,
Dearborm, MI 48120

LEARN GUNSMITHING. HOME STUDY. FREE CAREER
LITERATURE. S00-302-T0T0 DEPT. GG12T.

LEARN Homosopathic Madicire or Naturopathy from
Internationally Accredited School, 1o Prolessional Diploma
standard Onher courses Dietetica Amdsonica Established
1981, Prospectus Free (airmail 2 Dolarars) BRANTRIDGE
FOREST SCHOOL. Highfield. Danehil, Sussex. England
RHITTEX, Tolex 95248, FAX 0E25-TO00ST. Tel 0825790214

FREE COLLEGE TAPE External Dagrees Business/Public
Adrninistration Law Graduate-Undergraduate Financial Aid,
(800 TES-D00S Ext. B17. LaSalks University, Mandeville, LA
T4 TO-4000

1 JAMES
HOLBROOK, BOX 238-R, HAWANI NATIONAL PARK, HI
A

BOOST YOUR CAREER Frestigious DIPLOMA or ASS0-
CIATE DEGREE, home-study, accradited, 5485 or 5770,
financial aid. Yaacov College, Suite £00 Rt 24 Chester-Mall,
Chester, M.J. DTE30

PLAYS, SONGE, MANUSCRIPTS

§1,200.00 Cash Prizs. Poems Wanted For New Songs -
Aecordings - Publishing. Braadway Music Preductione, Bax
T4d38-PM. Sarascta, FL 34278,

VIOLI, GUNTAR, sic., making malerials, sccessories,
books. Catalog, $1.00. International Luthiers Supply, Box
SB0307, Tulsa, DK T4158

ACCORDEON Top Brands, Cordovox, Buy Direct Tremen-
dous Discounts. Trades, acceplsd. Free brochure, PM,
Accordion-0-Rama, 16 Wesi 19th Stresl, New York, NY
10011. Phone 212-675-0089.

regairs, irades, cradil cards , Bom 405, Warren,
Mi 48080 Catalogs 313-755-8050—800-125-1822

GANTAR CORRESPONDENCE COURSE For information.
23014 Cusil Shute, Spring, Taxas 77380

PLAND Video Lessons. Fres information. 7.0 Box 1561-8,
Duluth, Geargia 30126,

EDUCATION & INSTRUCTIONS

INVESTIMIATION CAREER. Quick homa aludy, Bacoms &
professional. (B00) 2725680,

MEOM, Courss Wilh Frea Video! Meonics, Box 4410,
Arfinglon, Virginia 22204

TERMPAPER assistance 19278 papers availabla® J08-
page calaslog—rush $2.00. Research, 11322 Idaho, #206MK,
Los 90025, Toll-Free Hotling; 8003510222
[Califprnia: 213-477-8226)

“JET/GAS TURBINE HOMESTUDY!™ - Repair ovarhaul,
masntenanca. Amarican Jed School, Depariment PRI,
Darby, Montana 58829,

BECOME A PARALEGAL HOME BTUDY. FREE CATA-
LOGUE. BOO-32-T0T0 DEPT. LGA2T.

Grants, Fellowships Available. Every-
one Qualifies. For Fres Intormtion Write: AFARL Box 544-R,
East Emburst. NY 11368

INVESTIGATOR: Techniquesinsiruction 200 Pages. Box
5008, San Maten, CA D4402

BACKYARD HOLOGRAMS 58 min. VHS Instructional
Video Sand $19.95 plus 83 shipping to: David Carpefilir,
Box 239, 419 Main Strest, Huntingbon Baach, Cal. 52648

GOVERNMENT JOBS $16.412 - $50.03247. Now Hiring.
Your area. Call (1) B05-062-8000 Ext. R-20024 for Hatings

EASY Work! Excallent Pay! Assambis Products Al Homa,
Call 504-541-8003 Ext, 5008,

OVERSEAS .. §)0000 - §75000+. Fres Reportl
Employment, Box 5TI0-AS, Lighthouss Pednt, FL X074

FEDERAL JOBS Eam §15.000 10 555450 For FREE
INFORMATION write bo: Federal Jobs Guide, Dapt. M&1, P.0.
Box 48501, Washingion, DC 20050-8501

£329.84 Wasakly Assambling Our Products At Home. (415)
A32-7514 (Aecorded Massage)

Homeworkar, Box 610PM, Lancks Harbor, M 08T
HOUSTON TEXAS 5 BOOMINGE 7000 jobs posted weekly.

FOR INVENTORS
WORK DIRECTLY WITH
HIIH -
WITH iFirfy-one years engrmiing and patent

enpirioncn LS s inlamational peen! Spgbcatons.
aret DEVELOP your idea wilh e axpanencs of an experl. Cal
o withe for ben COMFIDENTIAL DISCLOSURE, oF
INVENTION ard 104 PAGE BROCHURE. whoducion %

Plars, Procuction, Proypes
Fesearch Readiy funlabls Also specalzing in Copyrights and

PATENT AND DEVELOFP Your imention. Registersd Pal-
ant Ageni and Licensed Professional Enginesr. Send for
FREE PATENT INFORMATION Every Invenior Should Have,
Richard L Miller, 12 Parkside Drive, Sulte-M, Dix Hilts, NY
11746-48T0. |516) 498-4343

PATENT IT ECOMOMICALLY] Fres details. Licansad since
1858. Raner Associpies, 2008 Fondulac, Richmond, WA
23

IMVENTORS! Can you patent and profil from your idea?

HIGH SCHOOL AT HOME, NO CLASSES, LOW MONTHLY
PAYMENTS. INFORMATION FREE. EST. 1867, CALL 7-800-

INVENTIONS, deas, new products. We submil 1o industry.
Call 1-B00-288-/DEA.

MEW TOY IDEAT Toy Go's nesd innovative products. Do
you have the next blockbuster? CALL EXCEL 812-534-1200,

mﬁcmmsmmmmm

Comespondenced Diploma Courses. Granton
mmmm West Toronto, Canada. MSH
13

HONRESIDENT UNIVERSITY DEGREES. Bachelor's, Mas-
lar's, Doctorstes. Accrediled, inexpensive, fasl. Credit o life
expariance. Free sivtesn page bookiet. Dr. John Bear, P.O
Box S26PM, Benicia, Ca. S4510. 1-800-835-8535,

DETECTIVE Home Study Course. Free lapel pin, cetifi-
cate, greal futum. Prolessional investigator School, Depl.
CF, P.O. Box 41255, Los Angeles. CA 90041

WORLD WIDE COLLEGE OF AUCTIONEERMNG, IMNC. (1or-
marly Faisch) Term soon, Free catalog. COL GORDON E
TAYLOR, Box 8468, Depl. 10, Masan Ciby. 1A 50401 . 515423
5242

PATENTS. Wm. Scoft Ramsey, 5753 Even Star, Columbia,
D 21044

ACCUSEARCH Specisiires in Thorough, Prompt, inex-
pensive Patent Searches 1-800-999-5438

tanhﬂmr-twl
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FOR NVENTORS
|mmmwj
SAVE 55383 - Complete handbook explaing sasiest and

least expansie wary 10 prodect and market your invention.
IHC, PO, Box 20008, Dakdale, MN 55128

INVENTDRS: Why imvent, . Without Profil? Together
wa'll sall novel ideas! Free Eureka informaticn at 1-B00-382-

BERIOUS inquines. call Davison & Associntes for deveiop-
menl, patenting and licensing assistance. Free information.
1-BO0-ETT-EI82,

REGISTERED PATEMT AGENT Laurence Shaw, PhO.
Phvysica. Technical and non-technical products. Asasonabile
rates. BO7-27T7-4805

REGISTERED PATENT ATTORMEY. Free |nformabion
Hahvondk Offices. PATENT SEARCHES, APPLICATIONS.
1-B00-8TE-B6T0.

PATENTAINDERS: ihe leader in prompl professional.
AFFORDABLE paten! and trademark resaarch. FREE de-
tadls. PatantFinders, Sulte 185, Mail Stop 30, 3220 N Stresl,
WY, Washington, D.C. 20007

FREE CATALOGS-TENNESSEE, GEDRGIA, Homes,
Lmnuﬂmmspmwm;mmm

PRINTING PRESSES, RUBBER STAMP
OUTFITS

ferred, COUNTRY NETWORK, Box 358PM, Gainesvilie, MO
BSE55-46X2. (417) 6TH-4EIZ RUBBER starmp supply catalog. $1.00 deductbie first
ordar. Star Stamp, 1720 N Marshfield, Chicago, G062
GOVERNMENT LANDS BARCO Type Founders. Typd and Rubbaer Stamps cata-

GOVERNMENT LAND OPEN TO CLAM, 20 10 40 acre
locations availabie for $20 govemmant fes in Alaska, Arizo-
na. Arkansas, California, Colorado, Florida, idaho, Louisi-
ana, Misaissippi, Montana, Nevada, New Maxico, Oregon,
Utah, Wyoming. For compleie instruchons, maps, filing
lorms and halpline send $20, or for more informa-
tion send 53. Public Lands Title, P.0.B. 2645X, Port Angeles,
WA BE3EZ

REPOSSESSED VA & HUD HOMES available from gov-
ernman froem §1 without credit check. You repair. Also tax
dalingquent fareciosures Call [805) 6827555 Exl. H-1T08 for
rapa list your area

INVENTORS: Free information on oMering your invention
for sale. Kessier Sales Corporation, C-5-Fl, Fremant, Dhet
43420,

FREE copy of patenl, opposed piston rolary engane, or
ehooss from list. Pelar Horaley Publcalions, 115 Rivarbireh
Crea. SE, Calgary AB. Canada T2C M1

BUY IT WHOLESALE

BUY WORLDWIDE, 500,000 PRODUCTS NAT CHEAM 62
COUNTRIES; ORIENT—EURDOPE—AMERICAS| Frea dinec-
fory, samphe kslings. Mebpros-2, Box 1089, Doylestown, PA
1Bam,

FREE forma and inlormatkon kit Atfiliated
bvwentors Foundation 1-800-525-5885

LEE'S PATENT SEARCHES, Specializing in Utility Pat-
wnts, Aflordabhe. 1-800-545-3066

IMVENTIONS MNeeced For Major Mall Store. “MEW
PRODUCT SHOWCASE™. 1-800-347-0167.

MARKETED FREE PROTECTION CERATIAICATES. Li-
canssd Patent Manufaciurers Representalive,
PR Suile 3815 Woobworth Bullding, Mew York

City. Mew York 10279

INVENTORS: Call TLCI for free information 1-800-468-
T200 24 hours'day - USA/Canada

INVENTORS! Call IMPAC for tree information package.
USA/Canada: 1-800-Z25-5800. Performance profile provid-
nd.

INTERNATIONAL Speciaites—Amenca's Technology
Store, A2 Box 48, Herrin, llinols G2848. No charge fo
Irveniors.

INVENTORS: If you have an imsantion for sale or lioenss,
wrils for frea booklel explasning how we can hedp you.
Kissior Sales Corp, C-5-IW, Fremonl. (hip 43420,

BELTS, Buckles, Hat Tacs, Jewslry, More. Complete lins
fnsl sallers. Big Prodits. Complete dealer set up. Color
caiaiog $1.00 Anchor, Box ¥358-PMA, North Providence, Rl
o291

EARM MOMEY salling Gold and costuma prwaelry, rings,
walches-Buy Direct. 130% Below Petnd. Catalog $1.00
Arika-PM. 40 Freeway Drive. Cransion. Ri (2000

400000 BARGAINS Below Wholesale Many Fres! Liqu-
dations . . Clossouts . .. Job Lots . . . Single Samples. Free
Detaits. Bargainhuners Opporunites. Box 1408-A, Holtand,

Michigan 43422

CLOSEQUT Jewelry & Craft Supplies (Catalog 25¢),
Roussals, 107-1631 Dow, Adinghon, MA 021T4-T199

VACUUM CLEANERS "Discount Prices” Mew Rainbow
$689.55, Wby, Filter Oueen. Tri-Siar, Panasonic. Royal,
Ovéci, Details: ABC Vacuum Wirahouss 8720 Burmet-PM,
Austin, TX TETST. (512) 455-T643.

INVENTORS! Your first step is imporant. For Free advice,
call Acvanced Palent Services, Washington, DG, BO0-458-
0352,

REAL ESTATE FOR SALE . . Hunting & fishing retraats,
lake & rivar camps, all types of wilderness progerties . . Call
or write for our MEW FREE CATALOG showcasing thou-
sands of real estale values nalichwide! UMITED HATIOMAL
REAL ESTATE, 4700-PM Belleview, Mansss City, MO 64112,
Ph: Todl Free: 1-800-599-1020.

GOVERNMENT HOMES from §1 (U repain). Definguent 1ax
property. Repossessions. Your amea (1) BOS-962-5000 Ext.
GH-20024 for current repo list.

SAL ballout created unique oppofunities. Repossassed

ims lisied. Whera? Full information $16.85, Written

Guarantes. TPESTPIS, PO, #2283, Homewood, llinois
BO430

VIRGIM ISLANDS Wateriront Land Under $500.00 Guaran-
teed Send 35.00 For Complete Details To: Clenstech, 2E-42
Estate Caret Bay, S1. Thomas, USVI DO&02

WHY RETIRE TO FLAI Over hall of Morth Carolina retinses
cama from Flonda-learn why! Norh Caraling goll & lake
homesites from only $10.900. Free literatune. 1-800-768-
Ta58,

CHEAP CANADIAN ACREAGE.

information  $3.00.
Horthoky Enferprises, Box 32, Armsirong, British Columbéa,
VOE 180
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BODKWORMS Raad in the Dark, New Baok Light Clips to
af books. Fres Qi il act Now! $5.75. Healco, 450 South
Paachinee N303, Peachires City, GA 30268

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

HEW ACTIVE NAMES! GUARANTEEDVHOTLINE OPPOR-
TUMITY SEEKERS 2007810; 500:515. 10007825, immediate
Shipment. Mixed States FREE MOMEY MAMING REPOAT
That You Can Print And Sall. Advon, Drawer B2, Shaliey, ID
B3274. Visa ML Amex 1-800-952-1866

logue, Mail $2.00 retundable on lirs order. PO Box 1011,
Bensenvie, G006

PRINTING Presses, new and used supplies List §1.00
Turnbaugh Printers Supply, Mechanicsburg, Panna 17055

TYPE for printing and starmps. Catalog 5200 deductible.
Quakar City Type, ALD. 3, Box 13, Honoybrook, PA 19344

PRINTING SLIFPLIES, PRINTING

BUSINESS FORME, LABELS, ENVELOPES. FREE ILLUS-
TTTEHTHW-WIH.WHT“
1T

GIFT SHOPPING

EXOTIC GIFT ITEMS from all over the world CATALDG
200 ordar now. Satisfacion guarantesd. Akila Enlerprises.
208 Marha Dendy Ovr., Clinton, S5C 28325

PATRIOTICMILITARY 135 Debuse Wallturio Plates (sa-
gles. insignias] Free Calalog: adea, P.O. Bax 18182 PM.
Pengacola, FL 32523

UMUSUAL GIFTS cataiog §1.00. G 5. Enterprises. Box
4006, Warren, OH 44482

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewsiry, Gold Teeth, Rings,
Diamonds. Walches, Silver, Platinum. Mail Aricles Today.
Fred gift with infesmation. Chicago Gold & Precious Metals.
10 South Wabash, Dept. 1058, Chicago, 60603

TAKE MO CHAMCES, Dweal with oldest, most reliabbe Tirm
in old gold business. Established in 1934 We buy Gold,
Siver, Platinum, Diamonds, Highest Cash. Free informa-
tion: Aose industries, 29-A Eas! Madison, Chicago B0802

ROLEX PRESIDENT SUBMARINER Exacl Fleplicas. High
Cuality. Low Price. Brochume. 1-800-553-450 24hm.

THE JOB YOU WANT AT THE PAY YOU WANT, GUARAN-
TEED. Al finlds hinng now! Information, registration, appdi-
cation; only §3. National, Bax T217, Tacoma, WA 68408

PLASTERCRAFT .. Prolitabie Home Business 3000
Muolds Available. Details. Lynnetie. 5251 C Menipark. Manbor,
Onig 44060

FREE infermation Starter & Aflernator Pebuilding Box
422, Seymour, TH I7BES

FREE Brochures. Repair Alr Conditioning, Fed
Gas Hoating, Ml instructions. Doodca, Inc,
Gosdnight, Daflas, TK 75228,

MOVIES MEED STUNTMEN AND WORMEM NOW! Straight
fafk guide 5500 BACKSTAGE 17340 Harpar Avenue, Sulte
T01, Datroit, Michigan 48224

11282

MAKE EXTRA MOMEY DURING YOUR SPARE TIME! Earn
waakly commisaions showing our exciting line of Calsndars,
Pens and other popular Advertising Gifis. Prompt pessonal
sarvice from AAA-1 fim Our B2nd year. Mo expenienca
necessary, Mo investmant or Collections. Sed your own
hourd. Full Tirme Polentall Writé to: Richard Lowe,
HEWTON MANUFACTURING COMPANY, Depl. MK20723,
M bowa 50208, 5157924338

ACTIVE NEW OPPOATUNIST MAMES! GUARANTEED!
FAST DELIVERY! MIXED STATES! 200:810; S00/315; 1000
§25. DEALEW'S CO-0F, BOX 525-PM, GRIFFITH, IN 45310,
1-B00-902-8408.

FREE SAMPLE! OPPORTUMITY SEEXER/MLM MAMES.
WRITE/CALL 1<{B00}-E28-T060. VENTURE-LP, BOX 336,
RIVIERA, AZ BEs42

CLASSIFIED ad| Reach 50000 prospects. 53 por wond
Meimum 10 words—E0.00. Aun ad 4 consetutive months
for price of 31 §1 00 sampée copy. Send ad copyipayment 1o
Classified, Bow 664-F2, Pullman, WA 99163

COMPUTERIZED MAILING LISTS! Guarantesd To Dalivart
For full details send SASE io: Immediate Reply, 2117 5t
Amhony Rd ., Coldwater, OH 45828

——

MAKE Rubber Stamps Highly Profitable Free details
Stampar, POB 72809 (GX], AX Tampa, FL 33522

MANUFACTURER of exchmne elsctronic product nesds
salemmen_ Pairick - Koley, 4808 49th i Norh BoL
Patersturg. FL 33708

IMPORT-Export oppartunity, profitable warkd-wide, maill
order business from home, without capital. We ship plan for
no risk examination, Experience unnecessary. Freo Fepart
Mallingar, Depl. K2706. Woodland Hills, Calilornia 91367

LET The Governmeni Finance youwr small busingss.
Grantsoans bo $500,000. Free recorded message TOT-440-
BBOD. (KZ3)

$£225 DAILY “CHROME PLATING™ Aulo Pars. Matarcy-
cies, inexpanaive. sasy, (Free) information: Chrome Plating,
Box 2285, Waldorf, Maryand 20604

LEAAM to CleanMspair FAX MACHINES. Huge new mar-
ket! Earm $65hour. No sxperience necassary. Free details
call 1-800-537-0586 or write fo: mnmw-.mn
Founiain Avenue, Depl PMFX, Los Angeles, Califomnia
80028,
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BUSINESS OPPORTUNITIES
MAKE MOMEY - BAVE MONEY. Buy balow wholesale

Frea information - Send SASE JEM, 12555 Biscayne Bivd,
#T25A, Miami, FL 33181,

MAKE Ml Millions Quickly. Selling Books! Frae Details
GOl Box 1430-{PX), Woodbridge, WA 2193

BE RICH! HOMEBASED

BUSINEES SUCCESS §15 SEED MOMEY. Free informa-
tion, Bro Company, 15 Westshon, Iske LaMotte, VT 05453

PROJECTION TV Commearicial Quality Lenses, Screens,
Cabinet Plans Direct From Manulacture Since 1976. §2.00
Gianl Screen TV, 4748 Ping Island Ad.. Depl. PAME Matiacha,
FL 33009, Phone 813-283-0013,

HELP! ALL INSURANCE COMPANIES need auto camage
appraisers. Earn professional coriification homae  study,
$2905 Capilol Schools. P.O. Bax 437, Walerford, MN.J.
0805, Depl FMC

X4 LAWN FURNITURE. ATTRACTIVE. EASY. PROFIT-
ABLE. DETRILS §1.00. "LUMBERCRAFT"', POB BTPMEDT,
TOWANDA, PA 18848

§88,0007 Applisnce Senacing! Course, Free Vioeo! Appl-
ance, Box 4410, Arlington, Virginia J2204

"MOMNEY Brokerage ' Lucraisve! (Frea Bookisl) Sources,
PM-8 Box 201332 Dawie. FL 33329

MAKE ¥OUR DREAM COME TRUE. EARN $60,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NﬂT

RECYCLE METALS. NO, NOT BEER CAMS! Easy 5458
waakly! Free informabon. Recycler, Bom 1214, Franklin,
TH JTOBE-1214

HYDRAULIC JACK REPAIR MANUAL, CATALOG 510,00,
HYDRAULIC FARTE SUPFLY, BOX 4157, BROWNSVILLE,
TEMAS TRSH-4157

§1,000 WEEKLY AR TOOL REPAIRING. Instructions,
Parts and Toals Wholissle. Fres Delails. Bax 534, Wichita
Falls, TX 76304

OPERATE HOME BARY SHOE Brnnalnn business. Paten-
tial unlimited! Kits, Supphes, Store Displays. FREE inlorme-
flon. 1-B00-E35-3431.

VINYLS whare the money is! Prolessionally rapaiz. recol-
or turnitwre. Duick, sasy. Two 520 jobs a day sarms you
§1,000 a month. Homes. cars, offices. restauprants. Start
samning in & lew days Details free VIP, 2007 Montross,
Chicago 60618,

START A Millign Dallar madl order business. We drop-ship
2055 best selling products. Lowes! balow wholasale prices.
Immediate delivery, Spettacular home business opporiuni-
ty. Free Boak SMC, 9401 De Soio Avenus, Depl. 20-30,
Chatswanh, CA B1317-4891,

$4.000 WEEKLY helpang United Siates government Mo
experignce. DETALS 1-813-620-5473.

MAKE $15000 MOMTHLY! Easy. No invesims..
McDowall, Bax 5528-A, Diamand Bar, CA 91785,

MAKE £200 Daily Renting Names| Channco. Box 310550,
San Francisco, Califormia 94121

“CASH for your Jungue ~ Thes manual will make you an
experl. Yard - garsge - moving - esiabe sales. Siep by shep
instructions for fop profil Send 5500 10: Development Far
Success, Box 22211, Milwaukie, OR 87222

DISCOVER “instant Mailorder | Easy homebased mongy-
ke, 1FrEI] report: Dwen'PM, Battle Ground, Washingion
BBG04-001

BE YOUR OWN BOSS - Booklel Explawns Hew Ta Start
Your (hwn Business. Send §5.55. HandyWorks, PO Box
249PME, Tennant, K 07763,

$30-850 Hour Saving Car Dealers Money. Eamy, Low
Dwerhead Business. Detalls: FRS, 1248 28th i, Ogdaen, Uiah
B0

AUTDO BATTERY RECOMINTIONING! [EASYI. EARM
HUNDREDSS WEEKLY'l TRADE “SECRETS" REVEALED!
(FREE] INFORMATION! BATTERY OUTLET, BOX J300F4,
HICKORY, NL.C. 28603-3300.

MAKE High Profit, Hol Selling License Plales, Signs
Vacurnagic, POB 24886 (GC), Tampa, FL 33623

BUMPERSTICKER Printer. Chaap. simple. portaila. Free
details. Bumpar, POB 2278 (GC), Tampa, FL 33822

MO BULL! Explosive new homébased business. Faoal,
legitimate, high prolit oppartunity. FREE details. Venture,
1604 13th Plaza. Lynn Haven, FL 32444

EARN 5500 WEEKLY mailing hatlers. Frea Dedails. Omega.
Box 4308-4, West Covina, CA 817891

1000% PRIOFT! Publishing And Marketing Your Own
‘How-To" Reports. Free Details. Diama, Box 25, Cartierville,
Monireal Canacda H4K 204

PROFITABLE Gold Foil Printer Personalize business
cards, pencils, maltches Fres detalls. Gold, POB 24986 (GC,)
Tampa, FL 33623

BIG MONEY REPAIRING AUTO WINDSHIELDS. Supplies
and Information. Grubbs Glass Paich, P.O. Box 243
Monticallo, AR T1658, 1-800-243-2213

FORMICA: Repair Bumed and Damaged Counlertops
WITHOUT REPLACEMENT! Ouick, easy to $&00day.
Change Countertop Colors WITHOUT REMODELING! De-
tails FREE! 206/256-56742. Write today o Renew-All. Box
Fa00PG, Vancouver, WA S8568

BECOME A WOALD CLASS BAKER! Cewnamon rolis
sarved around the world, Start business. Impress tamily and
friends. Fecipe never before published. Send $15.00 fo:
Rodeart Stair, Hahichweg 132, 5522 Speaicher, Garmany. (58¢
DOs1Ba)

BECOME A REAL ESTATE APPRAISER. HOME STUDY.

GET RICH answaering opportunity ads! Exparn revaals sasy
socrots! DL Enterprises, 2209 Oddie Blvd., #322M, Sparks,
NV B

PIAND Tuning guickly lmarned with haome study courses.
Diploma granted Amercan Tuning Schoal. 17050 Teller
Cevee, Morgan Hill, Galil. 95037

$0.000 ON '3 ACRE! New Hydroponics - in@xpansive,
phaasant, practical! Fres information. Aobin's, Bax 1214,
Frankfin, TH 37065-1214

LEARM Sewing Machine Repairing. Men, Women.
Lucrative Profits Gresslin Comespondence Schocl, Box
5104, Sponcer, lowa 51301

nmmmz.smmmm Progress,
Bax 93248, Los Angelns. GA 90053

VEMDENG MACHINES. Mo sallng Roulas errm amazing
profita. “Big Catalogua FREE ™ Parkway Corporalion. 1930
PMB Greensprng Drive, Timanium, Margdand 21093

HEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
mﬂﬂr. Free infgrmation. Growbiz, Box 308-ME, Seminary,
39T

ALUMBNUM SCRAP - Hecycla Yourssll - MAKE UP TO
£32.00/POUNDI FREE Information: Industrial - PAMES1, Box
127, Alesandria Bay, New York 13607

TAKE PICTURES tor profit Camera Venbures, Box 771,
Lamar, CO 81052

MANLORDER Books 1,000% Profit. Selecies, Box 1140,
Claarwaler, FL 34617

MAKE A FORTUMNE IN LANDSCAPE MAINTEMANCE Free
dotaily’ Quality Publications, Box 2684-A, Casper, WY 82602

START profitable home busness. Free delails Tel
Publishing, 2300 5 Siver Oak, Shrevoport, LA 71107

| BUY Junk Mail® Free Details: Bean, 6632 Telegraph,
#246PM, Birrmngham, MI 48010

PIAND TUNING Academy 12717M Germania Alaxandar,
AR TI002. Tuning, Rapairing. Aebuilding,

DREAMS REALITED - Horme Businesses Duaranisss Prod-
It Fres indormaton Write JA L Publication, 2607 Yerba
Vin G2, Dept PMW. San Josa. CA 85121

FTABC VALLEJD, ANAHEIM, CA 92804

$5000 plus manthly from mant's bast kepd money
making secret. the disability consultant. Free booklet, 402-
9TH-TATS,

$350-51600 DAILY! “Pressure Washing ' Business, High
Demand Emsy. FREE Information. Pressiere-B6. 6 Timber
Lane, Ellingion, Connecticut DS0E2E

CARPET CLEANERS EARN THOUSANDS with our cash
back coupon system. Complate details & samphas §15
Harvey's Steam ‘'n Clean Lid, P.O. Box 37, Wadena. 5K
Cansda 508 40

§500,00 HOURLY Takng Photographs For Me! No expan-
anoe neaded. Fres Repon call recorded message. [303) 6T4-
B155.

200 - 5500 weekly - AT HOMEN Mo gemmicks - Details
FREE| Homeworkars-B, Box 32357, PBG, FL 33420

MAIL ORDER OPPOATUNITY: Start profitatds home busi-
ness withoul expongnce or capital Information fres. Mail
Order Associates, Depl. 781, Monbealke, NJ OTB45.

$500,00 FROM ONE SACK CEMENT| FREE Picture Proal.
BRAMNCO, Box 10892-M. Hesperia, CA 82345

HOME Assembly Work Available! Guaranieed Easy Mon-
oyl Frea Detadls! Homeworer, Box 520, Darville, NH 03819,

$1804 MOMNTHLY Buysell used cars [spare-tima} FREE
Deimils. Autonsl, 507 Dak Drive, Frendewood, T TTE4E

B0 PROFTS] AEPAIRING WINDSHIELDS and plais
glass, §70.000 yearly, Cail 1-800-241-4527 for FREE detnis
Glnas Technalogy, Inc., Depl. 6P, 434 Tumar Dr . Durange,
€O 81301

ASSEMBLE PRODUCTS AT HOME. Mary opportundtias
paying High Waekly Profits presently available without
vvesiment. 'Wiile: Businesses-B. Box 9008, Baldwin, New
York 11510-2008

14,547 HOMNG KONG-TAINYAN Products Chaap. Small lots.
Some samples Iree. Harbor. Box 1719P86. Yuba City. CA
95592

$382.00 From Square Fool Plywood. |(Muge Domand)
Aervealing Prool 5100 (Aefundable).  Woodwin,
Bridgawaler, Mass. 02324-2289

GET RICH!H Socrel law smashes debis - bongs Cash,
Credit!! FREE report!! WealihkivB, Box 32398, PBG, FL
20

MAKE $10,000 SPARETIME anrolling Students, Associnle
Degres home-shudy. accredited international College, af-
fordable kow tuition. ¥CL, Suite 400, Rt 24 Chester-Mall,
Chaster, M.J. 07530

AN EXCELLENT BUSIMESS Full time. pairt tiee. ineisk-
ends, natadiing Central Vacuwm Systems. Wrile lor 24 page
Boakist. How 1o Plan and Install @ Cenbal Vacuum. Price
£5,95 Sond To: Filtex Dint. Co. Inc., 4467 North State Street,
dacksan, Mias 39308 Our 50ih Year

SECURITY ENSURED: Ower 1,000 small businesses for
sale, many with 100% fmancing Send stamped, seil ad-
dressed business arslops with choice of typs of business,
plus check or moneyarder for $8.085 to: Omni Sales Lid.,
POB 9158, N. Dartmouth, MA (2747

EARN THOUSANDS REPAIRING CONCRETE EASILY. Lif
Buildings, Aepair Cracks. Trasning, Eguipment. Supplies
Direct  From  Manufacturer.  Basic Manual S19.85
PumpMasier, P.0. Box 344, Bonner Springs. Mansas 56012

$3500.00+ monthly, bidding on foreclosure propety &l
trustee sales. For informative snd 519,95
American Asal Esiate Ventures, 1025 East Bell Rioad #305,
Phoanix, Arizona 85022

SUCCESS! Start your own profitable business &l homa.
Guaranised! FREE Detaits LA F, Enterprisas, 24307 Magic
M. Plowy. Suite 281-A. Valencia, CA 91355

£300.00 PER DAY for MAILING LETTERS! Details FREE!
Maoneymakers'B. Box 32368, Palm Baach Gardens. FL 33420

BATHTUB REGLAING, product sales. sarvica and rain-
ing. Call Unique Coatings Corp. {404) B45-0072

MAKE S50HR WORNING EVENINGS OR WEEKENDS in
your own slecironics business. Send lor free facts. MJIEP
Indusiry, Bax 531, Brona. NY 104510208

FREE over 100 reprind reports whan ordering profitable
mailorder secreds reprint manual {adl sirmailed]) 55 cash
ProAmenica, 3 Tanyfron Degamwy Geynedd. LLIGYF
Biritain.

HIGHLY PROFITABLE! SECRETE OF CONCRETE STAT-
UARY AMD MOLD MAKING BUSINESS REVEALED| Fres
Dwtails. Henderson Publishing, PO
Bourbonnats, 1L 60914

FREE Repant-Dollars in your mallbos every day. Guassn-
tead, Aush LSASE Richard, Box 578-4_ Lemoyne, A 17043

$1200 Weekly Aecycling Catalytic Comanoars, Computer
Components. Precious Metals. Unique, 2257 Eas! 8840
South. Sandy, Utah BE082
[Continued on next page)

POPULAR MECHANICS ® JUNE 1991 131

Box 3TE-AJ,




BUSINESS OPPORTUNITIES
LT

MONEY MANING OPPORATUNITIES Success GUARAN-
TEE FREE Defails. G & A Publishing, 42 Soren Lana,
Houston, Texas TTOTE-4205

PROFITABLE HOME MAILORDER Make Big 55 HAA,
ARZPLW, Bowling Geen, MO £3134

HOW To Gei Big Dollars in Your Mailbox Everpday!
Guaranieed. Send $2.00. A Sullen, Box 14058, Rochester,
NY 146140058

RECORD VIDEOTAPES .. A1 Homa 55000 Monthiy
Possible. No Pomography. Free Detads. Write: CMS Video
Compary, Dept 17, 210 Lorna Squam - # 163, Bermingham,
AL 35218

GET PAID for something you do and othars already do.
(212 974023

MAKE BIG MOMNEY REPAIRING CRACKED WINDSHIELDS &
Plate Glass. Up to $75.000 yearly! Call TOLL-FREE USA &
Canada: 1-800-321-2587 for valuable demonairation video
and FREE report. Glas-Weld Systerns. Box 57550, Bend, OR
Frroe

INVEST IN AMERICA Patent Developmen!. Send 32 Com-
plete Informalion Packsge. A. Sears. 3631 Lurine #1321,
Chatyworth, CA& 51311

TURN YOUR HOME COMPUTER INTO A MONEY MA-
CHINE. Send §5.95 to: F1 Systems, P.C. Box 443, Millarsville.
MD 27108, for monsy making ideas using your compuler,

DESERT STOAM T-SHIRTS, hats, Nags. vanity plates.
sﬂ:-u $2.00 for brochures. Averfront, 168 Chase, Wibater,
01670,

ADVERATISE Free. 21300 magarines. Newspapers, Radio
& Television. 3595 Directory. Box 1448TN, Aedoak. GA
Xz

CUSTER CIVIL WAR PHOTD futhentsc. Historical 8:x10
Classic Major General Pose. $12.85 Custer Phodo, P.O. Box
6163, Dalkas, Texas T5205

CLASSIFIED AD1 REACH 50000 PROSPECTS. 53 ooy
wortd Minsmum 10 woros—§30.00, Aen ad @ consacutie
maonits tor price of 3 §1.00 sampls copy, Send ad copy
paymant to: Claasified, Box 6848, Pullman. WA 93181

HAWAN |Z) ROUNMDTRIP AIRFARES - 529! Jamalca - 15
Guaranised® Surplus Eravel packages rom national proma-
tion! Or brochuses - $1.00. Botiom Lire, P.O. Box 273128,
Tampa. FL 13688-3126.

PLASTERCRAAFTI! Bag Profil. Home Business Molds
Avaitable Detmbs: Marganna, 2252 Brittan, Doep. PMS, San
Carlos, CA 84070

EARM $500 WEEKLY mailing latters. Froa Details. Dmega,
Box 430%-AM, Wes! Covina, CA 91781,

MAKE Rubber Stamps Highly Proiiabie. Free dedails.
Stamper, PO (GG, Tempa. FL 33622

MONEY Salling Impnnted Sportswear. T-shirts, Jackeds,
wic. Detaels: GSL, 27-M Droste. Saint Charles, MO 63301

ADVERTISE FREE in 21,300 Magarines. MNewspapars,
Radio and Televisson Stabons Guiranbsed | Directony 36 95:
FREEADS, Box 14107DA, Jackson, M5 38236

$100 An Hour Procissing FHA Relunds. Moneyback
Guarantes. 29 85 or SASE: Morih Everatt Press, 1702 Hoyl
Mm., Everett, WA 98201

EARN §1.000'S" Woarking at home, send $10.00 1o get
slarted. BAB Enterprises. POB 1131, London, KY 40741

FREE. Aevealing Moneymaking Book Cafalog Randall,
18 Qakes, San Leandno. Califoman B4577

LAZY WAY TO WEALTH! Revealing book! Guaranteed!|
§12.85 5WI, 1553 Beechlawn Drive. Pickenng, Canada
LY BG2

SESSEESES Highly Profitable Home Bussnesses. Unlimited
Incoma. Fasl Easy Methods. Free Delails TPB Associates,
21 Ashlord Drive, Avan, CT 06001

MOBILE LAWN MOWER BLADE SHARPEMING for infor.
mation SS'SASE Mr. Sharp, Box 92395 Rochester, NY
14652

MAILOADER PAYS BIG. 51,000 DALY possible, spare-
time. FREE datadls. Alratex-M6. 5400 5W 213th. Aloha, OR
sroa?

S400.00 DAILY from your lelephone answaring maching!!
Nervar talk to anyone! CommTech-8, Box 12338 Palm Beach
Gardens, FL 33420,

HOME MAILORDER OPPORTUNITY] Big Profits Without
Investmant. Complete Kit §4 85, Archer Enterprises, 51504
AMamants Drive £107, Alamonte Springs, FL 33701

GET RICH a1 mnome Fand oul how! §1.00 Wavecrssi
Publications, Bax 8421, Santa Cruz. CA 95061

EARN 53,000 MONTHLY WITH VIDEDQ CAMERAI (Funl)
Free datails. Videohobtses, TZ3-H Dission. Philadeiphia, PA
191114322

MAKE MONEY SELLING REPOATS. Monsymaking Sirat-
#gles. How To Obiaim Land, Loans. Cars, Boats, eic. Over 40
Raports Sent Ta You. Send §10.00 To The Resource Group,
POE 1642, Brockion, MA 02403

RECYCLING: Tips 1o sasy home recycling Send $3.00 bo:
J. Hutching, Box 414, Stratton, ME 04582

SAVE! Buy From U.5. Governmanl. Sources. List, $6.00.
Ferris Publishing, Dept. M Bax 532, Newion, 1A 50208

DRUG RAID SEITURES: Buy Din Chaap' Cars houses,
poats. compuiers: Secrures. Box 4308-A. West Covina, CA
anre

SURPLUS AUCTIONS - Buy Tanks, Planes, Trucks, Cars,
Compuiers, Guns Complete manual and official forms
S095 UE Salés Box 87T8-T, Gaorgetown. Taxas TBE2T

LOANS BY MAL

LOAMS GUARANTEED! Aegardiess of credil immeadiate
placermant. Mastercard-no personal savings deposd e
guened. Counssiors on duty. 513-438-2665 Ext. 100

LOANS BY MAL. Free Applcation Custzal Co. Depl
PML. Box 537, Walla Walla, Wh 553652

MOMEY Problema? Free Book describes Loans, Cash
Government Grants, ofar benefits, available 1o individuals
Write, Associales-AX, Box $008, Baldwin, Mew York 11510-
2008

LOANS! LOW PAYMENTS, Any purpose [516)-349-
1648 (Example: §5000 Personal approximately §155
manih), VisaMasterCand

PICKUP OWMERS! Maxe 5200 Daity. Frea information.
Wre: Concepl Marketng Das 1234 Mudeon, il AET4T

MAKE HUNDREDS week ly wilh your own business. Wide:
Kevin Michals Enterprises, P.O. Box 41, Monltgamery City,
Missouri 53361

#1 MOMEY Maker Spare Teme! Mo selling! Mo inveniony!
Publicly documanted incoma fo 520,000 in saven woeks!
Friw audio cassetie and repor] reveal everything ! Write: Rasl
Money, 206-KPM Norih Signal, Ojas. CA

INTRODUCING World's most perfect food. Gain haalih
wealth, Call oF wrile Zimmers, P.0D. Box 4245 Meis AZ
B5211. B02- DES-2610

ASSEEN on T.V. Earm a good monthiy income processing
\ mortgage refunds. Only Serious inguaries Plapsa! (1-

MAKE B PROFTTS! Be your own boss. Make big maney
with ower 2500 dems. £5.00 brings giant catalog - refunded
with first Grder. A & J Wholesaksrs, 5751 M. Blackstons Ave
Suite 416, Fresno, CA 83110

FREE INFORMATION How o starl and operaie your awn
jprofitable business at home, ML Smith, 10628 NE 55ih,
Kirkland, Washington 98033

START Your Own Profable Business Al Home Easily
With Little Or No Monay. Supplement Your incoma. Anyone
Can Do M. Fres Details. Evans-0Kesfe Publisning. 200 P A.S
#Z2A-PM, NYC 10010

REWARDING MAILORDER OPPORTUNITY! Excellant
programi;: Training, Catalogs. Moneymaking Products. Free
brochure. Consumer World, Depl MEZ1. Bon 5867,
Hainasport, .. 08036

PROFITABLE Home Busmess Free Dethils Masteshll,
Box 1271, Taylor, TX 76574

MAKE MONEY |N SPARE TIME. Eam penerous commis-
IO 25 B SUbSCriphion regraseniative for leading magaznes.
For frea datails, send his ad with your name and addrss bo
POPUILAR MECHANICS, Depl AB-5. 250 W, 551h 51 New

York NY 10018

BORAROW 5100 - 5100000 Fas! Confdential! Glendale.
Box 260378 Plano, TK 75026 - 1-800-444-6509

EABY! Maney, Loans, Grants, Credit Cards. Governmant
Monay? 1-800-288-3203

BORROW §500-5100,000,00. 9% Elkgible Ovemighi Sar-
wioe §158-378-8162—24 Hours

CASH HOTLINE LOANS Up To Your Yeary Income. Fass
Approval With Proot Of Emplaymeant 312-565-0019.

BORRAOW $500-5200.000 quickly! Mearly everyone quali-
liea! Free application” FSR, Box 10321, McLean, VA 22102,

BORROW S300-5100000 By Mail!' Fres Details! Write:
THE. Box 1058, Clearwater, FL 2817

MILLIDMAIRE Mailosder Expen Feveals Money-Making
Secrsis. Free, exciting hour cassetie Mel Powers. Mo
Hollywood, Caldornia 91608

BEEKEEPING EQUNPMENT Froa Catalog Bee Farm,
Route 1 Dept. 77, Moravian Falls, NG 28654

GROW Hair 4 Monins. New Discovery! Box 1213-C, Makall
1288, Philippines

BTOF HMmr Loss! Thicker Healthier Hair information
Wiolfkind, 38011-11 Aguavista, Murriets, CA 32362

1-000-T28-TT88 VisaMaster Card Instant Prelimenary Ag-
proval With This Calll Even With Poor Creda. 510 Fee

BORROW BY MAIL Gat $500-575.000 Cusckly, Mearly
Everyona Quatifies’ Sand lor Free Applicabion. MUP Industry,
Box 531, Bronw, WY 108810831

BORROW $500-540.000! “Ovemight on Signature. Heep
inbatinitely! Aclion, Box 5496-A, Diamond Bar, CA #1765

FREE MONEY! $300,000.000 Giveaway. Never repay. “Ev-
eryone  Eligible” NEW Bookiel 51.00 (Refundabla)
International, Box 623724, Virginia Baach, VA 23462

IMMEDIATE CASH LOAMS! Borrow §1,000 —§75000.
Regasdiess of credd or Income—Mo collaleral mequined
BAME DAY PROCESSING. Aeques! free application pack-
age Tall Free: 1-{BDD}-452-0880,

MONEYMANING OPPORTUMITIES. Defailed Pamphdst
Cutlines Owver 300 Ways To Eam Money In Spare Or Full
Time. Send $5.00 To: Azoih Entemprises. 120 Wesl Hampdon
Avaniue, Suite 236, Englewood, GO 80110

BUSINESE-Personal. $500-55,000,000. All ahgible. Ouick

HAIRPIECES Save § Wria Purry King, 273 Octavia 51
Sam Francesco, CA S4123

OF INTEREST TO ALL

Confidential Reques! free apphcabon Write: JOP, Box 430,
Botking, OH 45300, Call (415) 9991338

BORROW $50.000 Fast”, Any Purpose. Gusranbed
Capital, Box 581350-PM, Charlotte, NC 28256

5 DALY “CHROME PLATIMG" Auln Pars. Maoboroy-
ches, Inexpensrve. Easy, (Free) information: Chrome, Dept. A,
Boxn 22645, Waldard, Maryland 20604

HOMEMARERS necded! §1.000s monthly. SASE: Lintel-
1PM, 50 East Shuman, Suite 200. Maparvlle, IL 80583

§200-§500 WEEKLY, assemnbly, clerical
T2T2A Broadway, Tucson, AZ BST10

BIG, BIG PROFTS! Hem you receive FREE. instructions,
pictures, $10.00. AMA Enterprises, P.O. Hox 41962, Las
Vegas, NV 89116
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Homework,

FREE PRIVACY CATALOG. Cash incoms opponunities
Hiding assels. Secrat kaans. New identdy. Edan, Box B410-
PC. Founlain Valley. CA 82728

BIG PICTURES, ELVIS Tha Immadal. NEW Kids On The
Bipck. LAST SUPPER, GOD BLESS AMERICA, DR, MARTIN
LUTHER KNG, 16" = 22" lacquesned wood quartz clock made
i USA. Send 3175.00 for all or $33.00 each to: KATTESCO,
P.0. Box 436, Chaster, PA 18013

DESEAT STORM! Pro Sel 250 card set- 534 85 (100%
manudachenars profits from these cands will benelit lamilies
ol Desent Siorm veterans) Postpaid! 414-483- 1540, Ledzhi's
Sporscards. 2042 Souih Pine Ave , Milwaukes, W1 53207

JONN ADAM, - Amenican Divorce Association OF Men
Sinoe 1870, Consulting men on family rights. “Leam what
Imwyers dor't iedl men " TOB-BT0-1040,

COLLEGE DEGREES. High schoal Diplomas, Authentic
Iooking nowvelty. Fres calalog. Depl. PM-128, National
Cartificale, 128 12th Streed, Brookiyn, NY 11215 (T18) 768-
6803 (24 Howrs)

(Continued an rext page)




PERSONAL
%
BIGOER chest and arms in B0 days - guaranteed! Send
$3100 + BASE to: Ashley Enberprisas, 1457 Fairfax, Danver,
CD 80220,

OBEY Gospad: 2 Thess, Rev.20. 1127 NE Fifth 51. Ocala.
Flla. 22670

SCANDIMAVIA - POLAND - RUSSIA, Eic. Worddwide

correspondence fge sincere professionals. SCANNA, POB
AP, Pittsfond, MY 14534 (T16) 5882170

FREE! REMAILERS LIST. AGENTS MEEDED. P5. Box
29656, San Antonio, TX 78229

SECURITY, Confidentially,  Details Consumar
Warshouwse, E353 Pacilic #508. Siockion, CA 85207

HEARING AIDS

HUGE SAVINGS Eliminate Deslar Markups. Froe Trial
Batteries Wholesale. Terma Arranged. Call Toll Frose 1-800-
A2, Or Write: Lioyos-PMC. Aockford, IL 81110

FREE HEARING AID CATALOG- Save ' by mall! Wile
“Moneylavers”, JE58PM-E Apache Phame Dr., Paimdale,
CA, 550

FREE Hearing Aid Catalog, All Modsls. Huge savings! Na
salesman will call. Ahodes, Dept 31F, Brookport, IL 62910
1-B00-465-3100

CIGARS, Tobacco, Pipes, Chew. Froe Cafalog Erie
Tobacce Ca. 1828 Euctid, Cleveland, Ohio 44115

CONFIDENTIAL Mail Recaiving Forwarding Worldwsde
MadiPost, 2421-M Pratl, Chicago, Winpis 60645 (312) T64-

o100 GLASSWARE, Cslsloges 200, Established 1953
LABORATORIES, 1302  Washington,
MANITOWOC, WISCONSIN 54200
MISCELLANEOUS
FORMULAS, PLANS, ETC.

MOTOAFUEL SAVERS. Unrasimple. MLM Portlolio. Fres
information. Box 4978, Trall. BC, VIR 4LT.

LIVE & LIFE OF LUNURY!

DON'T waait foreves| Buy thal dream car, boal, elc. al your
price. | show you how and whers. Completely legal. Ondy
$5.00. Includes PAH: Howard, Box 22512, Litle Rock, AR
TaEn

INTERESTED
M CLASSIFIED ADVERTISING?

READ POPULAR MECHANICS Latest Edition of "TIPS ON
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER-
TESING™. This informative 24-Page Bookdat Will Show You
This Dio's And Don 'ts of Classified Advertiaing And How You
Can Maks it Work For You 50 Order Today. Onby §1.00 Plus
You'll Aecedse A $2.00 Coupon Relundabis With Your First
Oirdar, Sond To: POPULAR MECHANICS CLASSIFIED, Dept
506, 250 W 65th Streel New York, NY 10018

BLISS BALLS, the ullimats chocolate real, Essy, no-baks,
ofiginal recipe. $3.25 SASE Barrett's Kitchen, P.O. Box 747,
Blue Hill, ME 04614

PLEASE Your Taste Budal Sabisfy your crawings. From
Lasagna 1o mouth waiering Flank Sieak marnade. 10
recipes in all Send §4.95 to: Teste Buds. P.O. Box 20804, M1
Washingtan, MD 21208

CHINESE cooking! 10 recipes! $5.00: Linted-3P%, 50 East
Shuman, Sulte 200, Naperville, IL B0563

INTRODUCING 40 Easy Ways To Serve Spaghetli On A
Budget. Send $4.95 1o: A Famous New York Chel, PO Box
185. College Paint, New York, 113550185

YOU'RE A WINNER whan you iry thes awand winning fruit
salad. Send SASE, $3.00 O Country Home, PO 18845pm,
Gieensboro, N.C. 27418

SOUTHWEST CHICKEN 5200 SASE. Homelromt
Spacialties. 2706 Timbarjack, The Woodlands. TX 77380

SOUTHERN Pecan Fie Ascips $1.00 LSASE. Long, 423
Seville AD., Wadswarth, OH 44281

Easy and different SASE $4.00, B, 1908 So. Main,
Bourtiful, UT 8400

12 ORIMGINAL SCANDINAVIAN Cookie Recipes $5.00. PO
Box 1791, Auburm. WA B807T1-1791

209 PROFTTABLE Formulas! (Free List), Ressarch PM-6,
Box 281332, Davee, FL 33329

SINGLE Phone. two lines? Easlly modify any phone far
s on Both lines Tor under 55 Send $10 (CA add sales tax)
1o Twerin-One, Suite 2410, 2783 West Avenue L, Lancagter,
CA 33536

SEMSATIOMAL CASHEW CHICKEM! %200 Paula
Thomson, 520 Truman, Branscn, MO 65816,

MO MUSS. MO FUSS BAR-B-CUE Send £3.00. Box 558,
Tallevast, Florida 34270

DELICIOUS & Uniqua Cake Recips. Send $4.00 1o, GO
Enterprize, 5111 E Dixon Bévd, Kings Mouniain, Morth
Caroling 28086

GENUME Swedish Plstys. Easy! Delicious! SASE. $3.00.
Marlane, G388 Dakota, Birmingham, M1 48010

INFORMATIOM. On snyihing. Ferguson  Research
Speciafisis, B0-15 Woodside. Woodside. New York 11377,

WANTED MISCELLAMEOUS

BUYING Tungstan Cartide, Moly, Tantakem, Godd, Silver.
Piaginum 1-800-331-8914

HERBS - Yohimbing Pau d'Acro Others Catslog $1.00
{Refundable). “One $lop center.” Judaé Herbs, Box 581 PM,
Huntington Sation, WY 11746

CHOCOLATE PECAN SOUARES recipe. Wonoeriully Dedi-
cious. $3.00 Box 102, Menominas, M| 43858

HUNGRY MAMNS CHILI sasy greal outdoons dish. $3.50.
L Enterprises, Box 5351, Huniington Beach, Cal. 82648 .

10 QUICK delicious dinner party recipes. $4.00. Sieele.
Baox 28311, Philadeiphia, PA 19151

BARBEGUED! MELT IN YOUR MOUTH steak marinade.
5300 SASE ‘Willett, 1500 Douglas Drive, Minnaagadis, MN
GE472

GOLD, Siker, Platnem, Mercury, Tanabum Samples
Evalualed Fres. Ore Assaying Service Call Wholesale
Terminal Toll Frea: 1-800-932-1010

LOW INTEREST CHARGE CARDS
CREDIT CARD iniarest Rates of 16.5% & beiow, Ho Annua
Foe fsl 8100 Credil Aesearch. 2547 Cambinela &wn.. Los
Angetes, Cai SO0

FINANGAL

PSORIASIS Sullerars Discouraged T Write for Free impar-
tand information that is helping thousands. Pixscol, .0, Bax
1167ET-PM, Carrallon. TE 75011

MAILORDER CONDOMS (Discrood, Unrharked Packaging)
All Major BrandsVanety Packs 21 lor $8.00-0r-100 for 526.00
(Prices Includes Postage & Handling) IMO, PO, Box 17706,
Philasaiphia, PA 19135

BILLS PRESSING T Bad Credil ¥ We can heip you. Applica-
tians accepled wp o $25.020. Mot a loan co. Call 502-364-
1214 orwrite IAC, Dept-P 5150 M. 18th 51, Phoenix, AZ B30NE

PHOME for & Loan. Fast Process ($500-5250,000 pay up to
15 yra.) Capital Sources - S04-563-0244

BILLS? Dbt 7 Credit Bad? Need Help? For Information
Send $1 10: Core Enterprises, Suite 2524, 10028 Manchester,
5t Louks, MO BE3122-1827

GOVERNMENT FINANCING avallabée. Loans granis & froe
injormation. Toll free message 1-800-X13-0822.

LOAN REPAYMENT CHART car. personal, home Sam-
phes, catalog $2.00 Wesch, 137 5W Oxiord, Lee's Summit,
Missouri G463

£

INDODR GROWING, Moneymaker] Graater yieid
ouldoors. Minimal maintenance! §1 lor calalog and §5
Coupon. Higher Yiald, 28211-P N.E Wyl Rd., Camas, WA
asso7

Box t564-Pal, Mobdle, AL 36633 (BO0-EIB-LGT4)

WIRNEMANKING, BEERMAKING. ETC.

FREE! LARGE INFORMATIVE CATALOQ. Cotiage Brew-
ing. Box 1237-RE. Daytona Beach, Florida, 32115,

BEER, WINE make your gwn. Free calalog, quality sup-
jplies, excellen] tast service. Beer & Wine Hobby, 180 Now
Boston Streat. Wobum, Mass. 01801, 1-800-523-5473

FREE BEERMAKING BOOK-Catalog. Firest Equipmant,
Ingrodiants, Fast Senvicel 1-800-852-0545. 5P1, Box TB4-P,
Chapel Hill, NC 27514

WINEMAKERS - BEEAMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX BOX 114T6R,
MINNEAPOLES, MINNESOTA 55411

BEERMAKERE OMLY! FREE CatalogMeswsiaiior
Williarm's, Box 2195-M1, San Leandro, CA B4577

WINEMAKERS - BEERMAKERS - Fres lllusirated Catalog
= Fasl Garvice - Large Selection - VisaMasiercard - [816) 254-
0242 - Kraus, Box TES0-L. indepandence, Missour 64053

FREE CATALOG! QREAT PRICES! FAST SERVICE!

SEBASTIAN BREWERS SUPPLY, TT10 1 AVE., VERO
BEACH, FL X296, 1-407-586-6551

INEXPENSIVE pnd sirmple saves money and fims seed
{rimmer Spood winder, plans and instructions, send 5500
GHP, 11000 Johnson Or. Shawnes. K5 66203

BEER MEG COOLER - Build for lass than $20. Keaps ice
tor days. For plans send $5.00 and SASE to: Scott Dunn, P.O.
Box 3052, Peabody, WA O1587-3082

Dowubios, A3 Box 281, Addison, NY 14801

FREE FERTILIZER “Electroculiure” invention
axirects nibrogen bom ain!!! Plans §5.00 Milrogizmao, 1443
Baylor Lane, Jacksonwille, Fionda 3217

BEERMAKERS-Winamakers Fres Catakog Fast Senice.
Free Recipes. Cellar-M, Box 33525 Seattle, WA 55133,
BO0-342-1871

HNCREASE YOUR CREDIT - 350 Sources Many Overlook
CradilEmploymant Problems 1-B00-724-TE83 X-006.

DEBTS? BILLS PILING UPT Bas cradit is no proslem’
We'll haip! Licensad' Bonded  Apphcations accepted 500
mmllhmmm TCAC, Dept PM. P.O. Boo

26397, Birmingruam, Alabama

35706 or call 1-800-H69-DET,

COMPUTER - Erase bad credit free instantly, legally. Free
detaile: Gold (Ph), 13850 Veniura Sherman Caks, CA 51473

VISAMASTERC ARD! Appdoval, puaranisad. regardiess of
your credil or incoma. Mo savings account mquird! Fe-
quest iree applicationfintormation: (Tall-Free, 24 hours) 1-
S00-362-TOTE.

WATER Your Lawn'Garden For Free. Send 3500 to: PAP,
1817 Houred Court. Milpstas, CA 850345,

ENJOY making your own wing. Complete instructson book
with recipes. only 5500, Santini Industries 19720 Bih Ave.
SE. Bothell, WA 88012,

REQIPES, COORING, ETC.

VENISON RECIPES, SEND $4.00 SASE. P.O. BOX 35771,
PHILADELPHIA, PA 19128

MAN Pleasin' stven eveming meaals menu. Send 3500
SASE Planned Eating, Box T2E2345-526, Houston, TX T7T272-
2345

CHOCOLATE Lowers Uiimals Cake Recips 5300 SASE
WHA, Roule 1 Box 26-A, Hinlon, VA 22831

BURGLAR ALARMS & HOME
PROTECTION

ALARM decals work! SASE: Ssfeguard, 2871 Springridge
Circha, Lithonda, G J0058.
HOME ALARM SYSTEM fully iBusirated instructions to

Imatall 8 homa alarm, Plans $8.95 J. Chamberiain, PO. Box
4372 Station 0", Hamilon Ontario, Canada LEV-4LE
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Killer Chopper

A radical helicopter combining stealth with
the latest smart weapons firepower will begin
watching over our troops later this decade.
Here’s how the new AH-66 Comanche will
revolutionize Army tactics.

Brewing For Zero

Ever wonder how they get the alcohol out of
non-alcoholic beer? So did we, so we found
out. Had a few tastes along the way, too.

Owners Report: Toyota Celica
Does the new Celica stand up to its
reputation for quality and trouble-free
performance? Owners tell all.
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Towing The Mark

If you need to tow a boat or trailer, don’t miss
our super 10-way tow vehicle test. We
compare the merits of pickups, vans, wagons
and cars, front-, rear- and all-wheel drive.
Find out what pulls and what pales.

Beach Bandit Bash

Fun in the sun and on the sand. We push six
different funmobiles to the limit for the
ultimate summer driving experience.

House In The Box

Complete guide to factory-built homes. Our
special section tells you how to get the
most manufactured home for your money.
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IS YOUR MOTOR OIL
TOUGH ENOUGH?2 &

_- < ""j'.- . \ .-f"rl-l
TOUGH ENOUGH TO EARN o
AMERICA'S HIGHEST "
LUBRICATION RATING?

Quaker State is rated API SG/CD-the APl's
highest rating required by both domestic and
imported car makers for gasoline and light duty
diesel engines in North America. This means
Quaker State gives you the best profection you can

buy against sludge and vamish buildup.

S : ’ THOUSANDS OF TROUBLE-FREE
TOUGH ENOUGH TO GETTO WINSTON CUP MILES?
ALL ENGINE PARTS FASTER The King Enc_ingf{]_tilt:lcar State Buick has compiled one of the
THAN OTHER LEADING BRANDS [SC55 g e 1985 Soor Dt Awesd fo
mm m m:,’ most miles run. And every single lap was run with the same

Independent lab tests confirm, whether it's 35° below zero or Quaker State 20W-50 motor oil you can buy right off the shelf.
50° above, Quaker State 10W-30 gets lubrication to every

maving part of you car’s cold engine faster than the other Tm l"m" 'o Gm You

loading brand's JOW-30 ofs- fhrse fimes foster at 40°F MAXIMUM PROTECTION FROM
VISCOSITY BREAKDOWN?

No conventional motor oil provides better protection from

Ar40-s GUAKIA STATL 10w MOTOR O high-temperature viscosity breakdown than Quaker State.
FASTES THAN DTHER LEADING 15W-30°8 And Quaker State SW-30 and 10W-30 motor oils protect

while exceeding the American Petroleum Institute’s Energy
Conserving-Il requirements for improved fuel economy.

TOUGH ENOUGH TO OFFER YOU
A 250,000 MILEORTEN YEAR

S et Gl Nlieies. el GUARANTEE? Guoker Stote’s tough lubrication
TOUGH ENOUGH TO PASS THE limited warranty covers any lubricated port of your new car’s

engine against oil-related breakdowns for 250,000 miles or
m ﬂm IN M' ten years, whichever comes first. See your Quaker State
JAPAN AND THE UNITED STATES? service center for detoils and enroll

free. It takes o tough motor oil
to stand behind a guar-
antee this tough.

Quaker State motor oil is one of the most rigorously tested
fluids on earth. In addifion to meeting or exceeding require-
ments for all domestic and imported cars sold in Neorth

America, Quaker State has passed stringent
CCMC (European) engine test requirements
and JASO (Japanese) valve frain wear tests.

QUAKER STATE IS
ONE TOUGH MOTOR OIL.

DON'T POLLUTE. PLEASE DISPOSE OF USED
MOTOR OIL AND PACKAGING PROPERLY.

€ 177 Cocher Siote Corpurghon
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