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1989 FORD RANGER STX 4x4.
If you want a truck that was
made to take on dirt, sand, mud
and water, look no further. Off the
road Ranger STX 4x4 is plenty
tough. And Ranger STX's big list
of standard features makes it plenty
tough on the competition as well.

V-6 engme with
multi-port electronic fuel injection
comes standard with Ranger STX.
Same for a rugged five-speed man-
ual overdrive transmission, Ford's
exclusive

Twin Traction Beam Front

Suspension, P215 all-terrain tires
and anti-lock rear brakes. They're
all wrapped up in a body whose
aerndynamic styling steals the

attention from other compact trucks.

Touch Drive, hmgt‘r STX 4x4
even comes standard with the con-




venience of 4-wheel drive at the
touch of a button.
GH EMNOUGH

For style, the 1989 Ranger STX
4x4 has a handsome, redesigned
instrument panel. For comfort,
choose Ranger's spacious available
SuperCab and ride in Captain’s
Chairs. T i1en~~ also an avail: ﬂjlt'
mlurlm shi

Heat wihn;, h'wd on LLH':J e -de]
year manufacturers’ reported retail
deliveries through March 31.

_Lm ers }nu :md Iulure :}wnem
with no transfer cost, on major

powertrain components for 6 years/

60,000 miles. See your dealer for
terms of this limited warranty.
AT FORD, QUALITY '
(Our goal 1s to build the h1ght st
qudhn cars and trucks in t]'u world.

BUILT FUN TOUGH




Thanks to Truck Riders
by Pioneer, theres no reason
to ever leave your truck.

When you've got Truck Riders,
you've got all you need right there
in your truck.

Like a high-power AM/FM
cassette deck with Quick Release
and rugged control knobs. Super
Bass for doubly rich lows. And
Supertuner” ™ for clear FM
reception even when you're out in
the boonies.

Add rugged 200-watt speakers
(acoustically designed for your
cab) and you may never leave your
truck. Excepl to put the speakers

on the hood, which you can do
thanks to an easily detachable
mounting system.
Truck Riders by Pioneer.
Don't get stuck with anything else.
For more information about
the new line of Truck Riders
cassette decks and speakers, call
1-800-421-1404.

) PIONEER
SRIDERS
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SPECIAL SECTION: HOME VIDEOS

101 How To Make Better Home Videos
& Camcorder cinematography
® Finishing touches
® Tools of the trade
102 Lights! Cameral Action!
Ma attentmng;abtnng videos with the same
mowviemaking tec ues the pros use.
Prepmdw:m nﬁfambng of a seript. Shooting the
uﬁgmre at IERU it anglesaﬁ;mng the mood
irecting, li g, tithes more.
1_ fdﬂnum
ips on editing,
special effects and
1 ather tricks.
1 112 Blltﬂop

Gafrers

Accessories are
the stagehands
you need to give
videos that edge
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EDITOR'S NOTES

FEW MONTHS AGO, I ad-

dressed a group of people to

tell them more about Poru-
LAR MECHANICS. One of the things |
mentioned was that 1 believe in what
I call active journalism. I don't like
editors who sit behind a desk and
produce articles, I like the PM staff |
to get out there and experience what 2
they're talking about in the pages of [
this magazine. Be hands on. Live it.
Do it. Then you can write about it
with a perspective achieved only
through actually being there and do-
ing it. This applies to just about ev-
erything we print in POPULAR
MEecHANICS, from car tests to shop
projects; from photography to boat-
ing; from electronics to aviation. I'm
constantly urging our staff editors to
get out into the field and experience
it firsthand. A prime example is the
“road test” of the U.8. Air Force F-
16 Fighting Falcon in this issue
(“Bird Of Prey," page 70). Tim Cole
was in the coclkpit pulling Gs himself
g0 that he could relate the experience to you firsthand. It's not Tim relating what
someone fold him it was like flying an F-16. It was Tim, up there doing it. What
better way to answer the question, “What's it really like up there?” By the way,
you can't just show up at some Air Force base one day and ask for a ride in an F-
16, After months of paperwork, Cole's request was approved by the Department
of the Air Force—and then the fun began. First, the Air Foree required that
Cole go through special training—initially, at Andrews Air Force Base, near
Washington, D.C., where he underwent an ineredibly detailed physical exami-
nation to determine if he was fit enough to withstand the physical abuse a flyer
takes in the cockpit of a supersonic fighter; then he went through altitude train-
ing including how to use oxygen and what to do in the event of an explosive de-
compression. Onece at MacDill AFB where he actually flew the F-16, Cole was
trained in the use of the G-suit, the ejection seat, the emergency rescue equip-
ment, and of course, how all the F-16 flight systems work. This may seem like a
lot of trouble to go through for one article. And it is. But it's not unusual. This
month our auto department editors flew to California to test 13 family sedans
(“Best Sellers,” page 60), our boating editor went to Wisconsin to lake-test alu-
minum bass boats (“Bass Blitzers,” page 81), our electronies editor spent days in
a hot lab testing CD players (“CD Player Soundoff,” page 67), and we flew a crew
to Germany to get our cover story (“License To Fly," page 57). But that's how we
do things around here. [ hope you agree that it makes a difference—and that it's

warth it. "Til next time.

Oldham

Cole and “his" F-168.

Joe Oldham
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Traffic radar doesn’l say which car is being clockied, it mérely Neshes a number, The radar operator must then try to determine which vehicle produced the reading.

Why radar makes mistakes.
How to protect yourself.

Allhuugh nine different errors have been
documented for traffic radar, the most common
source of wrongful tickets is mistaken identity.

It's hard to believe, but traffic radar does
not idemtify which vehicle is responsible for the
speed being displayed. It shows anly a speed
number and nothing else. The radar operator
must decide wha Is 1o blame,

How radar works

The radar gun is aimed at traffic and it
transmits a beam of invisible radar waves. Each
mowing otyect within range reflacts these imisible
wiaves back to the radar gun. Using the Doppler
principle, the radar calculates spaed from the
reflected waves.

Traffle radar Is bllnd

Traffic radar works differently from military,
airtraffic-control, and waather radars. The others
use rotating dish antennas in order to track many
objects simultaneausly,

Traffic radar uses a far smaller, far cheaper,
gun-shaped antenna. This simplification requires
traffic radar to ignore all reflections but the
strangest. The number displayed s speed
calculated from the strongest reflaction.

The hast guess

Remember, these reflections are invisible.
Truck reflections can be ten times stranger than
car reflections. How can the operator know for
sune which vehicie is responsitia for the number?

The truth s, he can't be Sure in many cases.
The result is mistaken idemtity. You can be ticketed
for somebody else’s refliection.

Self defonse

The only way to defend yourself against
these wrongful tickets is to know when radar is
operating near you. Others agree with this
method. In his verdict uphoiding a citizen’s right
to use a radar detector, Judge Joseph Ryan,
Superior Court, District of Columbia, wrote:

“If govermnment seeks [o use clandesting
and furtive methods to monitor citizen actions,
it can il afford to complain should the citizen
insist on a method to effect his right to know he
is under such surveillance.”

We can help

Wa specialize in radar warning. And Escort
and Passport do far more than simply find radar.
Upon radar cantact, the alert lamp responds
and the meter shows radar signal strength, At
the same time, you will hear an audio waming
—pulsing showly when the radar is weak, guicker
as it strengthens, then constant as you approach
close range, When you know exactly how strong
the radar waves are, you'll know when the radar
unit bs near enough to actually have you under
surveillance.

Expert's Cholce

Escort and Passport are the most effective
radar-warning instruments available. But don't
take our word for it. Car and Driver, Popular
Mechanics and Roundel magazings have each
published independent tests of radar detecions.
And each gave us the highest ratings. Just callus
toll-free and we'll send reprints of the compiete
tests, not just excerpls or guotes.

We're as close as your phone

We sell directly to you, and we guarantes
your satisfaction, If you're not entirely satisfied
within 30 days, retum your purchase, We'll refund
your money and shipping costs.

To arder, call toli-free., Orders in by §:00 pm
eastern time go out the same day by UPS and
we pay the shipping. Overnight detivery is guar-
anteed by Federal Express for only $10 extra.

Call now, and the best defanse against
wrongful tickets can be in your car tomorrow.

Order Today

Toll Free 1-800-543-1608
(Call Bam-midnight, 7 days a weel)

By mall send to address below. All orderns
processed immadiately. Prices slightly
higher for Canadian shipments.

PASSPORT

RADAR-RECEIVER

Pocket-Size Radar Protection $295
| Ohén residents add $17.70 sales tax)

RADAR WARNING RECEIVER
e Sr—
The Classlc of Radar Warning $245

[ Oihia resioents add §14, 70 sabes tax)

Cincinnat| Microwave
» Department TO6BTS
One Microwave Plaza

Cincinnati, Ohio 45249 £ 1086 O

For our free engineering report “TRAFFIC RADAR: How il works, and why it gets wrong readings,’ call us toll free 1-800-543-1608,



Cuprinol
Stops The

Mildew, Dirt and Grime

Whatever look you want, whatever deck you have, Cuprinol®has
a product that protects and beautifies. Our specially formulated
deck care products fight the effects of weather and wear 'n’ tear—

plus bring out your wood’s .
natural beauty. Askfor -1 CLEAR oo
Cuprinol®deck products. ]

For the look that lasts. =
Cuprinol

When it’s wood against weather”
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-
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For consumer information call Cuprinol® Brand Technical Services:

800-624-PROS CT: 800-228-7103
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Fact And Fiction

HE American Adventure sec-
T tion in the May '89 issue held a

real surprise; [ don't usually ex-
pect to find my favorite fiction writer in
the pages of PM.

But John Updike erred in his refer-
ence to the 8t. Louis Arch as a parabola
{"Sacred Places,” page 26). The arch
isn't & parabola, nor any conic section,
but a modified catenary curve. A cate-
nary is the shape assumed by a chain
hanging freely from two fixed points. If
the links of the chain are uniform, the
curve will have a sharper V-shape than
the Arch. But making the links progres-
sively smaller toward the center—anal-
ogous to the tapering of the Arch
—yields & more rounded -
curve, The Arch is in
fact the exact shape it
would be if it were per-
fectly flexible and hang-
ing upside down, which
no doubt figures subcon-
sciously in its visual ap-
peal.
CHARLESSOUTHWELL
ARLINGTON, VA

All Praise

Once again your fine
magazine “rings the
bell." The May issue is
erammed full of exciting
stories. The article on restoring great
steam trains is great! The table saw
techniques story is well written and il-
lustrated, and a great help to an ama-
teur like me,

I was egpecially delighted with the
large section, “The American Adven-
ture."” We have visited many of the
spots depicted and it was good to review
them in your magazine, pluz new clues
on places yet to see. How do you do it?
S0 much, so well-done. Pleasing every
taste is a marvel. Thanks again, keep up
the good work!

WILLIAM R. SWANGER, PASTOR
GRACE MISSIONARY CHURCH
ZION, IL

Reference May '89 lssue:

Probably the best “all-around” issue of

all issues. Colors, descriptions, the ads,

“The American Adventure,” the boat

story. All articles are terrific. Beyond

improvement! DON 5. GOCKEL
BURBANEK, CA

POPULAR MECHANICS ® JLILY 1989

Try Oregon

“The American Adventure” was full of
very beautiful, educational, recreation-
al, accessible and remote places to visit,
in this the most awesome country in the
world. However, you overlooked an
area which contains all of the above
mentioned attributes—one of which
ghould most assuredly not be forgotten
because it's a national monument: The
Oregon Caves. This, and the Josephine
County Kerbyville Museum are accessi-
ble via Highway 199, better known as
the Redwood Highway which travels
South out of Grants Pass.

After leaving the caves, continue
south toward the California border, On
this portion of the jour-
ney, you pass through
the majestic Redwood
Forest and the Jedidiah
Smith State Park on the
Smith River. Beauty be-
yond everyone’s imagi-
nation,

Thank you for your
very enlightening May
special issue.

DOUGLAS W, BLAIR
ADMINISTRATOR
JOSEPHINE COUNTY
EERBYVILLE MUSEUM
KEERBY, OR

Train Of Thought

Hooray! Because of your May cover and
gtory, the rest of America is discovering
what we rail enthusiasts have known for
years about steam locomotives (“Born
Again,” page 117). They truly are a
symbol of our earlier industrial might,
and also the most magnificent of man's
machines, save perhaps sailing ships.

Now, wouldn't it be nice if Amtrak
were to obtain some of these locomo-
tives (and appropriate cars), and assign
them to special or scenic runz? My nomi-
nations would start with the Cardinal
trainin West Virginia, and also a revival
of the 20th Century Limited (which
would supplement the current Lake
Shore Limited). No doubt there are also
other runs in the West that could handle
gteam's appeal—perhaps other readers
can suggest the best nominations,

Mow, about paying for this—perhaps
Donald Trump might like to be the new
George Pullman? DAVIDF. LUBIC

MARTINSBURG, WV

r-—_—_—_—-ﬂ

_uide you

Send for your free copy of the Heil
Home Comfort Guide and get started on
the road to energy savings, This easy-to-
read booklet tells you evervthing vou
need to know about buying an energy
efficient home heating or conling system,

For example, did vou know that the
Heil 712 is one of the most efficient
central air conditioners on
the market today? ==

Send for your copy |
of the Heill Home |
Comfort Guide and
learn how you can
lower those monthly
energy costs,

HEATING il COOLWG PROOLCTS W

CASRS HEIL-OUARER CORPORATION
. ————— — — — —

For a FREE copy of the Heil Home Comiort
Guide, call toll-free
18004474700
or fill in this coupon and mail to:
Heil
Inquiry Depl.
460 Tenth Circle North
Mashwille, TH 37203
L1 Yes, I'd like to learn how Lo save on énerdy
coats, Send me your FREE copy of the
Hedl Home Combfort Guide.

NAME
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STATE
PHONE
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75 YEARS AGO: JULY 1914
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MECHANICS

MAGATINEG

Seagoing Cities

The tragic loss of Titanic was
still a vivid memaory for own-
ers of ocean liners. But the
predicted downsealing to
smaller, more manageable
and theoretically safer ships
failed to occur. Instead, huge
new passenger liners slid
down the ways at shipyards
in Belfast and Bremen. Our
cover subject: The mighty
Britannic, Britannic boasted
such safety features as an in-

Underwater Filming
Advancements in the film
industry followed parallel
tracks: Innovations influ-
enced eameras, lighting and
early attempts at adding
voice to movement—but
filmmakers also explored
novel points of view for the
lens. Forinstance, producers
of an underwater film posi-
tioned camera and operator
below the surface in a 4-ft.-
wide sphere, connected to a

ner hull to guard against ex- | boat by a telescoping tube.,
ternal threats like icebergs. | Pictures were shot through
Designers vowed nevertolet | the sphere’s porthole toadd a
Titanic happen again. new level of realism.

50 YEARS AGO: JULY 1939
Thrillmakers Futurama
Barnstorming just wasn't | The 1939 New
what it used to be back inits | York World's Fair

post-World War [ heyday.
The fair-goer of 1939 wanted
nothing less from their stunt-
men than the potential for
certain death, whichleftitup
to people like Capt. F.F.
Frakes to deliver. Frakes's
act? Fly an airplane into a
building consumed by fire.
Our cover story also outlined
other death-defying stunts—
like back flips into shallow
water tanks from 110-ft. lad-
ders and driving motoreyeles
through plate glass.

was the talk of
the town. And no
exhibit elicited
such passionate
approval as the
General Motors
Highways and
Horizons show,
also known as Futurama, A
feat of people-moving, as
well as futuristie vision, Fu-
turama unveiled a clean and
efficient cityscape of tomor-
row, where ribbons of high-
way socialized a developing

nation. Other features in-
cluded a huge circular aero-
drome that made eross-wind
landings unnecessary, and a
Zeppelin hangar floating in
oil 8o that it could be turned
into the wind for takeoffs.

25 YEARS AGO: JULY 1964

POPULAR -
MECHANICS
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All Souped Up

Our cover piece brought
NASCAR racing home by
explaining how stock-car
professionals transformed
Detroit street machines into
the fire-breathers of the high
oval, The key points to these
car makeovers involved en-
gine blueprinting, suspen-
sion adjustments, frame
reinforcements, heavy-duty
axles, open exhaust stacks
and drilled-out brake drums
to promote cooling. This ho-
pup how-to played well
among PM's growing legion
of Saturday mechanics.

Shopwork Fun
Before the days of CD play-

ers and RVs, VCRs and f‘”_. -r
BMX, Americans found most T

of their recreation in their
bazement shops. And no
project fired the do-it-your-
self passion of PM readers
like the Kid-Powered

Wheel. The foot-propelled

assembly offered stable en- |

joyment for hours, Special
braking and locking mecha-
nisms prevented use while

parents were away, and safe-s

ty restraintz in each of four

bucket seats kept children in
their place, ™
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“Just another brake job?
Not to the guy who owns this car.
Not to me, either.”

You learn real fast in a GM dealership, behind every
brake job there's a person. Someone who depends
on these wheels to get around towr. go on vacations.
take the kids to school. And that person brought their
car to this dealership because they wanted these
brakes done right. With genumne GM parts. The kind
this General Motors car was designed to use.

‘Just another brake job? Theres no such thing irn
my book.

Stephen Thompsan
Mr Gooowrench Service Technician
Sycamore Chevrolet, Terre Haute, Indiana

Talk to Mr. Goodwrench and you learn very quickly,
he's a career technician. He takes pride in his GM
factory training and the skills he brings to the job. So
when you've got Mr. Goodwrench taking care of your
car, you've got the freedom to go anywhere. anytime.
And isn't that what owning a car or truck 1s all about?
Whether you drive a Chevrolet, Pontiac, Oldsmobile,

r Buick, Cadillac or GMC Truck, bring it to the

g man who knows it best...Mr. Goodwrench. GM

{ Parls
3

3

G it's not just a car...it's your freedom. |







The 1989 Car of the Year comes with a supercharged 3.8 liter V-6,
over 200 bhp, a choice of fifteen options and just one make of tires.
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For 1989, the Motor Trend
magazine Car of the Year is
the Ford Thunderbird SC.

And every Ford Thunderbird
SC comes equipped with just
one make of tires: the Eagles
from Goodyear.

Because, as the engineers
at Ford know, there really is a
difference in performance tires.

It is a difference that ultimately shows itself in
the most critical area of all: the “contact patches™ of
your tires where your car meets, grips, and responds
to the road.

During the Motor Trend tests, the cars equipped
with Goodyear Eagles outperformed the cars with

A Govwdvear Eagle
“contact patch!” Where
an Eagle demorstrates
iy supertoriy

other tires. In acceleration, in braking, in handling,
in cornering force. And in overall ride and drive.

Much of the success of Goodyear Eagle street
radials comes from Goodyear's overwhelming
success in worldwide racing.

Last year, competing against 12 other tire
companies, Goodyear racing Eagles won 83% of
the events in which they were entered.

And the knowledge we gain on the track, we
apply to our high-performance street radials.

So it’s no wonder that Goodyear Eagles are
chosen by more car makers for their top-of-the-line
performance cars than any other tires.

Or that for five of the last six years, the Moror
Trend Car of the Year has come equipped with just
one make of tires: Goodyear Eagles.

GOODFYEAR

BECAUSE THERE REALLY IS A DIFFERENCE.
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How one air conditioner
handled the heat in
the toughest challenge of all

by

General Chuck Yeager, USAF Ret.
Test Pilot

he folks at Bryant say
g they've got a preity fine

air conditioner in their

new Reliant. But | don't believe
we should take their word for it.
Sure, they built it from top-
quality materials, constructed
the compressor valves out of
hardened steel, the exterior
valves from brass, the cabinet
from galvanized steel. Then
they checked it out and re-
checked it out in one of the most
sophisticated air conditioner re-
search facilities on the planet.

Mother Nature's Lab

Next, they torture-tested the
Reliant, set it out on the beach
and just left it there. That may
seem strange but, you see, they
figured if it could stand all that
saltair, it could stand the condi-
tions in your backyard.

One More Test

But no matter how much they
did in the lab, Bryant's engi-
neers couldn't be really sure
the Reliant air conditioner
would do the job till it faced a
real live challenge.

It had to pass the toughest
challenge of all: the Yeager test.

Nothing too fancy, just me,
a comfortable recliner and a
scorching hot day. See, 1 don't
much care how it did in the

lab if it can’t take the sweat off
my brow.

Let me tell you, I've tested
Jets for the Air Force for quite
some time and I know high
technology and good engineer-
ing when [ see it.

And I'm gratified to report
that all of the quality of the
Reliant air conditioner shows
in its operation.

Thumbs Up

It's quiet (purrs like a Kitten),
efficient, dependable and built
to last. That means it'll get you
cool and keep you cool. Where
it really counts, the Reliant
proves it has the right stuff.

The right stuff
to last.

1-800-HOT-SALE

The Reliant
i ndergong
Lthe grueling
Yeager leat.

If yoa'dl Like
to check owl
the performance
of the Relicnt
Jor yowrself,
Jual stop by
o Bryoant
dealer.

For the right
wir condilioner
al the

ht price,
Just coll
1-5iH)-
HOT-SALE.
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News Of Tomormow’s Technology Today

Antonov An-225 Takes Heavyweight Transport Title

KIEV, USSR—Continuing
its dominanee in the technol-
ogy of sheer size, the Soviet
Union is flight testing the
Antonov An-225, the largest
airplane ever to fly.

Unveiled late last year un-
der the name Mria, Russian
for “dream,” the special-pur-
pose craft has already set
payload records.

On its 44th flight, it took
off from Kiev carrying
344,485 pounds, flew a 1244-
mile circuit at altitudes of up
to 39,400 ft., and returned
3% hours later. The plane
weighed 1.12 million pounds
at takeoff, more than 200,000
pounds short of its maxi-
mum. Plans are in the works
for a test with the full
551,000-pound maximum
payload.

The old record was held by
the Antonov An-124 Condor,
which was first shown in the
West in 1985 and had a pay-
load capacity of 330,693
pounds. By comparizon, the
largest U.S.-made transport
plane, the Lockheed C-5B
Galaxy in service with the
Air Foree Military Airlift

Command, has a maximum
payload of 261,000 pounds,
and may weigh as much as
837,000 pounds at takeoff.
Boeing's T47-200F freighter
can carry slightly less in pay-
loads—250,000 pounds—but
holds fuel for a greater
range.

Intended to transport the
Soviet space shuttle and
components of the Energia
launch vehicle, the An-225
airframe is a stretched ver-
gion of the ed An-124
Overall length went from 228
ft. to elightly more than 254
ft., and wingspan increased
to accommodate two addi-
tional Lotarev high-bypass
turbofan engines. Large,
faired-in external attach
points on the upper fuselage
are provided to carry the
shuttle piggyback, and twin
vertical stabilizers at ends of
& wide-span horizontal stabi-
lizer supersede the An-124's
single-rudder design. The
change insures controllabil-

Ediror: Tim Cale

Assistanl Editor; Abe Dane

Contribuitors: Mike Fillon, Chis Cavwell
Jihr Fire, Walllam Sianu

ity even with aerodynamic
interference from large ex-
ternal loads. These and other
improvements yield a
110,800-pound increase over
the An-124s payload capaci-
ty for flights of 2800 miles.
The An-225's internal cargo
bay loads through a flip-up
nose section, as did An-124'5.

In addition to transporting
space vehicles, Mria will be
used to support construction
in resource-rich, but difficult
to reach, areas of Siberia and
the Far East. There, a high-
flotation landing gear system
will allow it to use unconven-
tional runways, despite its
gargantuan dimensions,

B Nuclear Waste—New storage techniques.
B Superconductors—Solving persistent
manufacturing obstacles.

This Month

H Alaskan Oil Cleanup—New machines
aid in the fight to save our shores.

B New Indiana Jones Thriller—Lucas
film advances the state of the arts.

B Sport—Lasers and computers join forces
to improve recreational shooting.

B Battlefield Tech—Unmanned vehicles
and sensor suites for tomorrow’s commanders.
B Mars Probe—Unique walker on the Red
Planet moves on seven legs.

B Tilit-Rotor—The V-22 Osprey makes its
first (and maybe its last) flight.
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VALDEZ, AK—By the time
cleanup teams reached the
stricken suparlanker Exxon
Valdez last spring, it was too
late to contain the estimated
12.6 million gallons of crude
oil that escaped into Prince
William Sound.

The job of limiting damage
lo the fisharies and delicate
wildlife of one of Alaska's
most beautiful shorelines fell
to anireqular brigade of men
and machines marshalled by
Exxon and the U.S. Coast
Guard.

Specialized ships known
as skimmers were called to
the scene. Looking some-
thing like World War Il landing
craft, they use a V-shaped
pair of booms to gather oil into
an opening in the bow. There,
an absorbent canvayor ball
laps up the oil into the hold.

Other removal technigues
rely on oleophilic materials
that absorb oil and repel wa-
ter. Loop-shaped maops
formed from strings of oleo-
philic “pompoms” ware
dragged through the water
while being cleaned continu-
ously by power-driven wring-
ing machines. Oleophilic
sausage booms are used to
surround and sop up slicks.

More conventional booms
of plastic or vinyl are a basic
tool in oll cleanup operations.
Attached to skirts thatl extend

Special Report:

JULY 1989 ;
|7 ':'?-I:I.T_”]I

Alaskan Ol-3pm swe-

M —

slightly below the surface, the
floating booms can be ringed
around large slicks, or may
be used to shunt oil carried by
moving water into contain-
meni areas.

Once rounded up with
booms, oil is sucked from the
water with surface skimmers
attached 1o explosion-proof,
corrosion-resistant pumps
made of stainless stesl.

An experimental steam
cleaning technigue has been

applied to the problem of
removing oil from the shore-
line—with controversial re-
sults. Although it's more
effective than cold-water
cleaning, the poweriul steam
blasts kill beach life, which
may take two years o retum.
Future cleaning efforts may
be aided by better technol-
ogy. including oil-eating bac-
teria now being developed by
the French petraleum com-
pany Elf-Aquitaine. Also, a

Sauzage boom and pads made of oleophilic fiber
absorb oll and repel water.

e

N

L

Surface skimmers pick up oll contained by surface | Wringing machine cleans a chaln of oleophilic
booms and pump It to interim storage tank.

For widely dispersed spills, the
skimmer can be ftted

with floating booms |above|
pulled by tender boats [not
shown]. The booms funnel oil
toward an opening in Defbay's
bow [left], where a comeeyor
belt carries it into the hold. An
oil storage barge supplements
the skimmer s capacity.

recantly introduced chemical
called Elastol could be used
to bind oil into a chewing
gum-like state, so it can be
easily vacuumed.

For the present, however,
cleaning up a spill after con-
tainment has failed is labori-
ous and unceriain. The fate of
Prince William Sound's eco-
system will depend as much
on wind, tides and other
forces of nature as on any ef-
fort of man

Qil-saturated oleophilic pads are then removed
from water and trucked away.

“pompoms”’, which can be reused.

(Maore Tech Update on page 16)
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SPRAY ON
THE POWER.

A dirty carburetor, choke, or linkage can rob your
car of some great performances.

So before the power goes out of your car, spray
on the power of Jet-Spray Gumoult® Carburetor And
Choke Cleaner.

Jet-Spray will wipe out dirt build-up on linkages,
and in your carburetor, choke, and PCV valves
Putting a stop to rough idling, hard starting,
stalling, and loss of pep.

Use Jet-Spray whenever you check your air
filter—or about every 3000 miles. It's America’s #1
best seller.

So if you expect great performances out
of your car, spray on tll'u: power. The power
of Jet-Spray Gumout®

Anather Quality Product of the Pennzoil Products Company. (3,014
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Laser Firing
Range

OULOU, FINLAND—Hon-
ing technology already used
in games and combat simula-
tors, a high-precision, bullet-
less training system has been
developed for competition
marksmen.

The Noptel ST 1000 PC
system uszes an optical target
aceurate to within one-tenth
of a millimeter to detect
shots from a weapon-mount-
ed laser. The information is
fed into a personal computer
for storage and display.

In addition to eliminating
the noise, expense and haz-
ard of live ammo, the system
helps coaches by showing the
marksman's aim-points be-

PC records fine polnts of tech-
nigque for statistical or slow-mo-

tion anatysis.

fore and after firing. This al-
lows study of breathing and
gun-steadying techniques,
sighting and triggering
times, and follow through.

Program Integrates Flight Data

ing and attitude data, allows
engineers to see quickly the
best trajectory for a given
design.

SEATTLE, WA—A com-
puter program devised by
Boeing could make designing
aerospace vehicles a more in-
tuitive process,

Based on the Air Foree's
Optimal Trajectories by Im-
plicit Simulation (OTIS) pro-
gram, and Boeing’s in-house

1 geometric modeling pro-

gram, it funnels tremendous-
ly complex numerical data
into simple graphics.

A ribbon tracing flight i

path changes color to repre-
sent, for example, the pres-
sures or heat loads on a
vehicle. At points along the
ribbon are 3-D images of the
eraft that indicate altitude
and attitude. The juxtaposi-
tion of flight path, engineer-

-%
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NEW YORK, NY—Advances
in military sensing

future a tough place to hide.

aboard an unmanned aerial
vehicle (UAV) is now being
developed at MIT's Lincoln
Labs. Waighing anly 100
pounds, the modular radar
can see through fog and

frared or optical sensing.

weighing 1000 pounds, the
radar retains advanced capa-
bilities. From a height of 3000
maetears, it scans a ut-
shaped 15-km radius area,
with a 5-km hole in the middie

sensingtechnology |
will make the batilefield of the : |
A radar small enough to fit

Downsized from a system |

Hughes muitisensor turret sits
atop trailer containing signal fu-
slon electronics.

amoka that would impede in- RS

Sharp-Eyed Semors Flnd New Mllltary Appllcatlom

7] that's continuously filled as

tha UAV flies a preastab-
lished course. It operates on
the pulse Doppler principle,
which permits high-resolu-

| tion ground mapping, and can

distinguish between tracked
and wheeled vehicles.

To prevent detection and
jamming, the radar transmit-

tenna's sweep. Also, radar
data is compressed and
filtered on-board, reducing
transmission time to the
battiefield commander by a

factor of about 1000.
Another at

Aircraft combines four dis-

tinct

prising a passive thermal
, 8 camera,

a laser rangefinder and a mil-

limater-wave radar.

Each has its advantages.
The thermal imager works
well in darkness and some
types of smoke. TV is effec-
tive at long ranges when visi-
bility is good. Both are
passive, and thus difficult to
detect. The laser provides
highly accurate range infor-

UAV radar discreetly scans bat-
tlefield, sending target data to
distant commander.

mation. And radar's
is multiple-point
that covers broad areas.

A data fusion processor
combines inputs from all the
sensors with a digital terrain
map, so all available battie-
field data can be viewed on &
single display. In rhpmarl
configuration, the
amh.mm:ﬂh
aversion light enough to fiton
military vehicles, including

the LHX helicopter.
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Cefébrated Brands. spﬁacular
Incredible Prices. The Summertime Al

OR SWIRLON MARK Il BRUSH.
EA.  For car, van, or home

YOUR CHOICE *With ¥or Solt-Suds

1 47 TURBO TEK PRESSURE WASHER"®

HARDSHELL CARRIER.

High-impact, rugged construction. 15 cu. ft. of 599?

cargo space. Modal #988.

18 CU. FT. AERODYNAMIC carTor carmier . sate B9.97
MODDEL #965.

- ﬁ E,,m! ON SALE JUNE 25 THROUGH JULY 15
: AT MOST K MART STORES ACROSS THE US.A.

WH-425 RADAR DETECTOR.

Low level signal monitaring—alert to
pulse signals. Power on LED. City mode
LED. X and K band monitaring.

G segment LED array.

SPEC 1 DELUXE RADAR DETECTOR. .

sate 139.00

Moi available m CT or VA

‘ITI

SUNGLASSES FOLDING
AUTO SHADE
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Shop smart! Do it yourself and save! With brand-name automotive values from K mart

5-GALLON GALVANIZED GAS CAN.
Flip vent and flexible spout.

MA state approved
Sokd in Auto Dept,

ENGLE:
e s

LF8 225 DELUXE AIR COMPRESSOR.
12-valt, 225 psi compressor with
pressure gauge, emergency hght, and
waming flasher.

OUICK FLAT FIX.
Seals and inflates up to 25 lbs., non-
flammable. 22-0z. net wi.

DURKEE ATWOOD V-BELTS AND

SPECIAL DRIVE BELTS!

ii':hm from Uabr:‘ls ﬁ.rl special drive befts
OF Many Cars trucks. High-cord

construction designed for less vibration and
smoother running.

LOCKING GAS CAPS.
For many cars and light trucks.
For Added Security.

E-Z FILL CORP.

SALE

EA.
GAS CAP.
Popular sizes for many cars. No need to
remove. Clean and easy.
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47
ARMOR ALL BONUS 64 DZ ECONOMY s S L
mammt;m 4 * For a lasting, durable shine. Choose
gy e M MR i ARMOR ALL CAR WASH CONCENTRATE. 160, oz, liquid or 14-0z. net Wi, paste.
g o Robats Limited to Mir's Cleans, removes dirt and grime, and *Prics Bafors Mir's §2 Mailin Rebate.
Stipulations. leaves an Armor All shine 40 fl. oz Rebate Limited to Mir's Stipulations.
e — GUMOUT
} it
it &
e .

SIMPLE GREEN CONCENTRATED
CLEANER. Great for wheels, tires, tools,
bumpers, plastic, aluminum, vinyl tops,
floor mats, carpeting, upholstery and
more 24 fl. oz

BLECHE WITE TIRE CLEANER.
Whitewall cleaner with a handy trigger
pump 32-fl, oz. economy size

CARBURETOR
aniy
CHOKE CLEANEN

SALE
YOUR CHOICE

i

GUMDUT CARB CLEANERS.
12-f1. 0. liquid or 13-0z. net wt. spray.

e Sumg Pt




K mart. .

.proud sponsor of the Newman-Haas Lola Race Team and

——

the first CART father a

97

POSTER SUN SHADE.
Your choice of full color scenes. Style may vary.

AUTO SHADE CLIP. . 5ALE BOG

SOLAR WINDOW
FILM. 20" = 10°
Easy to apply. Blocks
out sun rays.

‘ﬁsn

Nt sold whera prohibited by ks Mit. may vary

=" S

nd son racing duo. . . Michael and Mario Andretti.

ALF, ROGER
RABBIT, AND
MORE.

g

¥

SALE
YOUR CHOICE

97

EA.

AUTD SUN CURTAIN.
With character designs.
or

L COSMIC X-TRA WIDE SHADE.

\15“_'{" hﬂﬂEl windows.

SALE

109?

6" 12.VOLT CAR
FAN.

AUTO MiNI FAN . SaLE .97

SALE

YOUR CHOICE
97
ER

CAR COMPASSES.
Deluxe push button
lit or wertical dial

reading styles. :

ol —
Vs e
- D ON SALE JUNE 25 THROUGH JULY 15 AT MOST K MART STORES ACROSS THE WSA.
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POLY/COTTON CAR COVER.
35% cotton, B5% polyester
matenal. Water repeflent,
all-glastic bottom with 60"
“L"-size zipper with rein-
forcement. M, L, XL sizes,

Avaiable n mosi stores

B i - ADWEATISED
WTRCHAMDIRE POLCY

- g = B

e St Flace




PA LLLISTRATIONS BY HANE IKEN, GECSAFE PHOI1OD

DENVER, CO—NABA is
considering a collapsible, 7-
legged T-beam rover for the
Mars Sample and Return
Mizsion, scheduled for 1998,
Intended to survive a year
of sample collecting, it com-
bines simplicity and energy
Walking beam uses laser line
scanners and foot-pad sensors to
navigate Martian surface.

$1425,25

Walking Beam To Rove Mars —

efficiency with the ability to
step over 5-fi. obstacles and
bridge crevasses without
bogging down in the Martian
soil. Coneceived by Martin
Marietta, the beam walks by
sliding its center platform
back and forth while four
platform-mounted legs and
three beam legs alternately
retract and extend.

V-22 Osprey Up In The Air

FORT WORTH, TX—
Bhortly before being
dropped from the defense
budget, the world's first tilt-
rotor production prototype
got off the ground.

In a &week period, the V-
22 Deprey aceumulated 2,3
hours of helicopter-mode
flight time, achieving speeds

of 60 knots and altitudes of

600 ft. Althoughit performed
well, Defense Secretary

Cheney ordered funding
stopped for Bell Boeing's
nearly completed develop-
ment program. Efforts to re-
vive Osprey, which had been

acheduled for delivery in
1992, continue in Congress,

havers in first flight at Bell's Flight Research Center, Arfing-
ton, Texas. In airplane mode, It was expected to top 250 knots.

CHAMBER

Fusing Dangerous Weapons Refuse Into Glass

down into simpler compo-
nents. Some bubble to the
surface and burn. Resulting
gasses are drawn off through
the hood to be cooled,
scrubbed, fittered and chemi-
cally treated before release.
Up to 1000 tons of soil could
be glassified in a single mait.
A Battelle spinoff called
Geosale is now manufactur-
ing ISV units built into trailers
for transport to waste sites. If
contaminants are buried too
deep for ISV 1o wm:; m
plasma reactor may :
Polluted soil is fed gradually
info a water-cooled, air-tight
vessel, where it falls into a ro-
tating steel well. A plasma
tarch, essentially a water-

NEW YORK, NY—For more | nigues is called in-situ-vitrifi- | furrows between the elec-
than 30 years, a vile brew of | cation (ISV). Developed at | trodes and are covered witha
toxic chemicals and radioac- | Battelle Pacific Northwest | gas collection hood. Then
tive waste has been dumped | Laboratories, itcanfuselarge | 4000 volts are applied to the
around of Ener- | blocks of soil into an obsidi- | electrodes at 400 amps,
gy weapons manufacturing | an-like mass without remov- | heating the soil to 3600° F.
installations. Cleanup costs | ing them from the ground. The tremendous heat
could top $100 billion. Molybdenum graphite | melts rocks, soil, metals and
Now the DOE Is investigal- | elecirodes up to 40 fi. long | radioactive materials. Inor-
ing technologies that could | are driven into each comerof | ganic contaminants are in-
turn acres of the most badly | a square area. Starter paths | corporated into the molten
poisoned soil into glass. of powdered graphite and | mass, and poliutants
The simplest of the tech- | glass gritarelaidininch-deep | are pyrolyzed, or broken
COMTAMIMNATED GAS
DHRT
PILASKRAA,
TORCH
REACTION
CHAMBER
Y AR-LOCK Eﬂg;g? ISV |abave) prn::l uces 3600
e WELL EamiEr | melts [betow] without removal
HYDROGEN  MOLECULE of soil.
CHLORIDE
: GAas
REAMOWAL
PIPE
SECOMNDARY
COMBUSTION
CHAMBER
COLLECTION

MWlmimRWWuMMMWL

cooled electrode, forms an
arc against the well wall, This
turns gas inside the
vassel into plasma and heats
the soil to about 3000° F.
Aboutatonofsollisfedinto
the reactor over a period of an
hour. Then the feeder stops
and processing continues for
about 5 minutes. The molten
soil is released into a second-
ary chamber where nonmi-
neral wastes burn off and
gases are vented to a scrub-
ber. The end product is a vit-
reous slag molded into ingots

| forstorage.
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Making Superconductors work

Robot arm inserts cold-pressed
preform in PTM after heating in
furnace,

SACRAMENTD, CA—
Problems in forming useful
shapes from yttrium-bari-
um-copper oxide (1-2-3) su-
perconductors may be solved
with a technique developed
for the manufacture of ad-
vanced ceramics.

Like powder metals, 1-2-3
materials need to be con-
densed into solid parts after
being pressed into shape,
Good results have been
achieved with a technique
developed by Ceracon, Inc.
It uses a proprietary granu-
lar pressure transmitting
medium (PTM) to squeeze

part preforms at controlled | Four-step process produces fully dense parts ready for finishing.

temperatures and pressures
that align the erystalline
structure.

In tests, parts consolidat-
el to 88-percent density have
retained superconduetivity

PTM pours from grain heater E

up to -265° F. into die. -
o DIE FURNACE.__ HYDRALILIC PTM E
& I\ PRESS RAM RECYCLING |
| ] CHLITE F
_i
PTI TR ROBOT HEATED CONSOLIDATED
HEATER ARM PREFORMS  PART

SAN FRANCISCO, CA—In
bringing just-released “Indi-
ana Jones And The Last Cru-
sade’’ to the screen,
Lucasfilm’s Industrial Light
and Magic division performed
some of the most sophisticat-
ed special affects yet.

In one scene, Jones (Harri-
son Ford) and his father
(Sean Connery) are chased
by a Nazi warplane. Their car
ducks into a tunnal, but the
plana, unable to turn, follows
tham. Its wings tear olf and
exploding fuel fills the tunnel.
Tension mounts as the wing-
less plane gains on tham.

To make the sequence,

Great New Indy Jones Special Effects

"/sth-scale models were
used, because fire can’t be
miniaturized realistically.
Models and camera ran
through precisely synchro-
nized paces on a 220-ft. plat-
form similar to a giant slot car
track partly covered by an
aluminum foil tunnel,

An electric motor spun
shaftts and pulleys that
moved modeals and camera.

Photos of Ford and Con-
nery were shot against a blue
screan background and then
superimposed on the tunnel
footage. Motion control pho-
tography of a small model
was used to create the

\,
bﬂ

\H

y PLATFORM

FACE CONTAINING
RT SERVOS AND
VACLILRMA BLADDERS
plane’s flight before entering |
the tunnel. The entire se-
quence takes less than 60
seconds to watch, bul re-
quired more than three
months to film.

In another scene, a charac-
ter ages in seconds o a lully
decayed skelelon. A latex

mold of an actor's face was
fitted with hard-wired radio-
control servas and stepper
motors to produce litelike
movements. Vacuum blad-
ders under the skin were de-
flated to hollow out the
cheeks, and the eyes rolled
inward to pull the surrounding
skin into the skull, [Ty]

-

'.__.._-_ .- - _*Fi.
1

Donovan model [above) is
maoved by multichannel
computer control. Repeated
test runs | below | were
performed on fire tunnel
platform before all was ready
for a pyro specialist [left] to

-| prep the plane to burst into
flarmes.

MOTORCYCLE
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There are lots of replacement parts,but theres no
replacing the Peace of Mind that Motorcraft can give you.

Satisfaction is knowing you're doing it
right, with the right parts — Motorcraft
Quality Parts.

If spending Saturday afternoon under
the hood is your notion of quality time,
you need quality parts that perform up to
your standards. Motorcraft Quality Parts.

Performance and Peace of Mind™ are
designed into every detail.

Like Motorcraft air filters, with a spe-
cial filtering element that can screen out
98 percent of all airborne contaminants,
even microscopic ones.

And Motorcraft oil
is a state-of-the-art for-
mulation that meets or
exceeds the requirements of today’s small
high-performance engines. Whether
you've got an '89 T-Bird Super Coupe or a
'49 Merc V-8, Motorcraft oil is a change
for the better.

Do itright. Keepit [Vlotorcraft €z

original. Insist on
Motorcraft Quality
Parts. They’re original equipment parts
on all Ford, Lincoln and Mercury vehi-
cles, and available for all other makes of
cars and trucks.

For the Motorcraft retailer nearest
© 1987 Ford Meior Company }“Du, CH“ 1‘8[“:"52 E'S 1 8 1 F.

CHIALITY PARTS FOR QUALITY CARS™



ELEC TRONICS

BY STEPHEN A. BOOTH

Television—Past And Future

CCORDING to eye-
A witnesses, the bright

but overcast sky sup-
plied perfect lighting. Posed
in front of the first all-elec-
troniec camera was General
David Sarnoff, president of
RCA and pointman for what
he then called “a new art"
that added “radio sight to
sound.” It was April 20,
1939, opening day of the
World's Fair in Flushing,
New York, and also the
birthday of commercial tele-
vision broadeasting.

NBC—an RCA subsidiary
—carried the General's
speech live to some 200 tele-
visgions in the New York
area. Regular broadeasting
began shortly thereafter,
and an amazing 1000 receiv-
ers were sold in the U.S. that
year. Screens were small—
about & in. across—although
a “glant™ 12-in. model was
available, It could be argued
that this was the first projec-
tion TV, in that the image
viewers watched was reflect-
ed off a mirror,

TV has come a long way in
the past 50 years. Telecasts
that once were limited to a
small radius around NBC's
Radio City facilities now can

be beamed around the globe }

via satellite. The sets that re-
ceive the broadeasts have
changed, too. Today, tube
models three times the size of
1939°s giant are available.
Projection monitors come
even larger. At the opposite
extreme, color TVs with lig-
uid-erystal display sereens
can fit in your pocket. And
the best is yet to come.

Even before TV's debut at
the "39 World's Fair, science
fietion envisioned flat display
sereens that resemble a pie-
ture frame suspended on a
wall. These marvels are easy
enough for comie-book writ-
ers to produece—so long as
they don't have to actually
build them. None of thege
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gets has materialized over
the past 50 years. It's not
that engineers lack imagina-
tion, but practical con-
straints such as materials
often put a brake on our
dreams.

In engineering circles,
flat-sereen TV is always “five
years away.” That was still
the case three yvears ago this
month, when we reported on
the subject (“Futurevision,"”
page 67, July '86). Some re-
cent developments indicate
that, finally, there's some
substance to the statement.

Matsushita Electrie, par-
ent of the Panasonic, Quasar
and Technics brands, recant-
ly celebrated its T0th anni-

On April 20, 1939,
RCA's General
Samoff [above left)
launched the TV
age with a live NBC
broadcast from the
MNew York Waorld's

versary with an exhibition of
the company's latest technol-
ogy, including some works in
progress from its research
and development labs.
Tucked among the more than
200 exhibits shown in To-
kyo—everything from sue-
culent strawherries the size
of tennis balls to the full-mo-
tion color videophone shown
here—was a new way of dis-
playing images that holds big
promige for flat-screen TV,
Matsushita calls the tech-
nology beam-matrix. It com-
bines the high picture quality
of conventional tubes with
the active-matrix system
used to address each picture
element in an LCD sereen.

This should not be confused
with beam-index TV—a
technology pioneered by
Philen in the 1950z and used
today in portable TVs and
girline-seatback displays.

Beam-index sets still use
an electron gun, though it's
bent nearly parallel to the
screen to save depth. Matsu-
shita's beam-matrix system
dispenses with the bulky
gun. Instead, a grid pattern
{or matrix) of electrodes con-
trols each phosphor pixel on
the tube's screen, in a man-
ner similar to the active ma-
trix that controls the liquid-
erystal shutters of LCD sets.

The 6-in. beam-matrix
TVs that were shown meas-
ure only 2.5 in. deep—and
the technology can be applied
for even larger sereens, In-
deed, a 16-in, model was only
a guarter-inch deeper.
Beam-matrixing has been in
the works for 20 years at
Matsushitaand, in fact, is the
company chairman’s pet proj-
ect. So don't be surprised if
you see it soon—and not ina
comic strip.

{ Ploase twrn to page 22)

POPULAR MECHANICS ® JULY 1989




COMPACT
ISCS,

CASSETFES
ORRECORDS

=l for the
sl o RS price of

100711

Z00ATH. Mstallica: And
Jusiica For All = #1 Spead
mieind band| [Elekira)

...with nothing

Taikin' ‘Bout You* Cry Ma
& River, ate. (GRP)

TIIAT. Huey Lewia: IEIGH0E, INXS: Kick = Need 134420. John Cougar
Small Warld « [Chrynalis) “wiow Tonighl, Diesil Ingita, Mallancamp: The Lone-
173406, Jarr CD Sampler olc. (ABaric) woma Jublles * Pager In
Ot 57 rmuanues of jazz.

[Polygram)
100467, Baethoven. Sym-

rhonﬂh . 8 ({Charal)
ondon Classcal Players

. (Angel

':"‘5" L) ) SR T ATl Dire Straits
1237, Jimmy Page: : L :‘r*. CidE
rider * Led Zeppein T -
puitarsls soks fgrd! - a o
DIGIT, ¥ 100035, Aobart Palmer: 14780, Clnderedla: Long e
llﬂt;ujm et Phee oo L e i ;
lrresistible, Mom Than
mcﬂ.ﬂ..:';h.ﬂﬁh Ever, sic. (EMI) more, (Marcury) 100927 115457 100713
s '" Ferrin: 123385, Tha Bewt Of Eric 5 PAYAROTTI 1EI740. Genasks: 125360, By Request...The
mmmn= EF.““E,,""R:: i It | At i Invisible Touch = (Afartic)  Beat O John Williams &
v Be Hapgy.oc. €M) | j ”& 163570, Andrés pic Fanlams U-bur't;Fln-
100578, K. T. Oalin: This i .
mu_m"f“#_'c“_“ Woman - Hoid Me, Maney, grgns Pinys Fodrigo, Ponca &  fare, mom. (Phiips
" fitle song, mons. [FRCA) iy J —— Dusinaciion Torroba = Fantasisparaun  DWGITAL)
In Camiral Park + All-time Genihombes, Concerio 134627, Classic Oid &
classics! (Warner Broa.) mmwu:mr#- 182522 11531 ﬁ.ﬂunﬂﬂfw Gold, Yo, 1+ 20 hits!
125179, Tehaikovsky, 1512 Medtatons, {Launal
: Aomea And Mation Of Stars, The Will Of A Ny . 104857, Benny Goodrman:
Juliet: Nulcracker Sufts e Wind, ete. {Arista) '-'“'"""'T“"I"E”P 100679, Sieve Earin: Sing Sing, Sing+ (ACA)
lﬂmﬂmuﬂ"' Coppsrhaad Foad = | LN
Sok (Lorvicn DIGITAL) 153083, Charlle Parker: 115308, Pinnock: Handsl,
Compact Jazz » Nows The 134267, Marriner: Mozarl,  Waler Busic » The English
100459, Cocictall Tina, Might And Diay Overtama» Acacemy ol 5. Concert, “Awinner"—
Soundirack) = (Elaktra {Verva) Martin. (Anged DMGITAL) Crwmtion (Archie VGITAL)

JAMES GALINAY
Greatest Hits

= = = = —{ Return this coupon...today! jm = == — — —
Mail 1o: BMG Music Sarvice

L1 PO. Box 91001, Indianapolis, IN 46251
TAPE | anclose 1¢. Pleasa accept my membership in the BMG Music
i] PENNY Service and send me the 4 hits I've indicated hem under thi
173233 100714 154633 172180 I HERE terms in this ad. | agree o buy just 1 more hit at reguiar Club

Hgﬂcas and take up to a year 1o do so—aftar which | can choose a
Start With 4 Compact Discs, Cassoties or Records For 1g! EE bonus hit! (Shipping/handling added to each shipmant.)
Yas, pick any 4 hit albums for only 1¢. You agree to buy only 1
mione at regular Club prices (usually 514, 98-515.98 for compact
discs, $8 98-80 88 for cassetles and records).._and take up o

ore full year lo do it. Then you can take another album free,

@ SEND MY SELECTIONS OM |check one only):
[ COMPACT DISCS* [ CASSETTES [ RECORDS

€} | am most interested in the following type of music—but | am always iree o choose from

Tip
your Main Selection at our expensa for tull credit. Cancel your
at any lime after complating your membership Telephone | | E
agresment, simply by writing to us. Arsa Gode
Frea 10-Day Trial Listen to your 4 introductory selections Sgruture
for a full 10 days. If nol satisfied, eurn them with no & Have you bought anything stse by mail in 1] lnmt & monins [ yoar

further obligation. You send no money now, so 5 | *Members who selpct compac discs will be sarvicad by the Campaet Dist Chub, Full
complete the coupon and mail it today I membership detass will foliow, with the same 10-day, no-chiigation privilege.

MEEBETA B Music Bervics, G550 E. 30ih 51, Indanapois, 1N 46299-1104. L L] W TsETve T gl i Qs ack Rl inlod MEnon o i &y BRPOCERDN . Limded D sew membens, conieesil U 5 A

A 1 o e T i e e ESSARTTIES i Gt 0t i o, 7 e e L

That's 6 hits for the price of one and there's nothing more to buy I overy category (check one only]: 1] EASY LISTEMING 2] COUNTRY

..avarf Shipping and handling added lo each shipment. I ICIHARDROCK  A[JPOP/SOFTROCK 5[ CLASSICAL

How The Club You selact from hurdrads of excrting € RUSH ME THESE 4

hits described in the Club's magazine and mailed to you | fﬂ'ﬁ.m“"ﬂ' J
approximately every 3 weeks (19 imes a year). Each issue I ; e

highlights a Main Selection in your praferred music calegory, e g :r

plus alternate selections. If you'd like the Main Selection, do i 1o
nothing. It will be sent to you automatically, If you'd prefer an x L1 Miss - = . e
alternale selection, or none at all, jusi relurn the card enclosed i A Ast

with each isswe of your magazine by the date specified on the

card. You will have af least 10 days to decide, or you may return | City Siaie

L o s s s s e — —— — —— — — — — — —

,E
I



From new car or truck to one that's older, from classic to
exotic . . . whatever your answer, you're right. With Rislone®

mmwﬁhmmmmwm
noisy valves and lifters: and assures a quieter. smoother

running engine.
S0, whether new or old, 4-, 6 or 8-cylinder, reach for a
quart of Rislone. From first ofl change to last.

FREE Lube Tips booklet. Write today.
Tha Shassr Compary’ » Dept PO?S,, PCC Box 471 » Wawipun, Wi 53063 » © 1083 Tha SHales Cormngiany’

T H E W O R LD

FOIIR-WHEEI.ING.

MNow, for the first time on home video,
everything you need to know about
four-wheel drive. Brought to you by
the four-wheel drive experts, Jeep .

s 4WD fundamentals
= Off-road driving tips
= Trailering

= Outfitting your 4x4

WHS Format-56 minutes in length.
ONLY $14.95,

You can also order our exciting

Jeep/Eagle disk game for your IBM-
compatible personal computer for only
54.95. Just call the toll-free number.

CALL TOLL-FREE

1-800-262-2277.

Joep & & mgsteed trademark ol Jeen Esgles Carpomiion

Buschie up for sahety

ELECTRONICS
{Combimued from page 80)

Portable Office

Photocopying used to be limited to
large, stationary machines for the of-
fice. Now, you can fit one right in your
pocket.

Sony recently unveiled a line of Per-
somal Automation products designed for
folks who must do clerical tasks away
from familiar office-support systems.
The crown-jewel of the line is the HCP-
(C10 copier (3160), a portable unit that
measures 3 % 4 » 1in, and weighs less
than 5 ouneces, including its recharge-
able battery,

To use the copier, you pass it across a
1-in.-deep strip of text up to 8 in. long.
The text is stored in memory, then
printed out when you roll the unit across
a piece of plain paper. The thermal
printing ribbon is good for 60 ft. of 1-in.
text, though the battery needs recharg-
ing after 33 ft.

A memory function in the HCP-C10
enables it to store a 1 x 8-in, block of
text, for repeated printing. This saves
you the trouble of rescanning the eopy
multiple times. You can, meanwhile,
scan and print new blocks of copy while
the memorized block is on hold.

Sony also has introduced a smart tape
recorder. The TCM-27 ($160) records
the time, date and subject of a recording
and displays the information on its LCD
sereen—and has an index feature that
lets you zip to a marked portion of a tape
without searching by ear. It also acts as
amusical alarm elock.

Qe

Sormy’'s HCP-C10 [above] s a pocket-size, bat-
tery-powered copler that stores images for

| reprinting on plain paper. The new tape re-
corder displays the time, date and subject of
recordings you make [below).
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Cutaway of cellular phone [above) shows
Duracell’s hybrid battery. It uses flat zinc/air
cells |below] to power phone In standby
mode, recharge the NiCd battery used for
transmitting and eliminate AC recharging.

Longer-Lasting Power
Portable cellular telephones use re-
chargeable NiCd batteries that usually
provide about an hour of talk-time per
charge, Now, a hybrid battery devel-
oped by Duracell could extend the
length of serviee 14 times.

The new design couples a battery of
high-energy-density zinc/air cells to the
NiCd. The zinc/air discs provide power
while the phone is in standby mode, re-
serving NiCd power for actual trans-
mission. In the meantime, the zine/air
portion recharges the NiCds, thereby
eliminating the need for AC recharging.
When the zine/air portion of the system
signals that it's exhausted, it is simply
replaced, Duracell says the new system
should gu into produetion goon.

History Of TV

There are many things of interest in
Washington, D.C., but if you're inter-
ested in electronies and vacationing in
the nation's capital, you ought to visit
the TV exhibit at the Smithsonian Insti-
tute's National Museum of American
History. It's called “American Televi-
sion from the Fair to the Family, 1939-
1989" and runs through April 19840, Call
(202) 357-2700 for information. ™
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JACK DANIELS STATUE is a good place to

reflect on the old time art of Tennessee Whiskey.

Our founder—who perfected the charcoal
mellowing method in 1866—started our distillery
on this very spot. And from that day .
to this we've avoided any changes he  |f §
wouldnt approve. You see, when it
comes to smoothing whiskey you still [ g
cant beat charcoal mellowing. Standing (==%
alongside his statue reminds us of 4

that. And, we believe, a sip of our
whiskey will remind you.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Tennesses Whishey  40-43% zlcohnl by wolume (B0-85 proof) = Distilbed snd Botthed by
lack Damied Distillery, Lem Motiew, Propmeton Route |, Lynchburg (Pop J51), Tennessee 37357



IMPORTS

BY BILLHARTFORD

Tops Of The News

S 800N as the sun
was high enough in
the skyv—in mid-

April—we wanted to put the
top down and drive every
model in the latest
sports car pecking
order. But the
lineup of 1990's
roadsters is still
taking shape, |
with the top guns
putting the final
touches on their pow-
er-top models and
other carmakers still on

the drawing board.

We did get a ticket to ride
where the fun begins—at the
515,000 mark, in the MG
Midget of the "90s, the thor-
oughly modern 2-seater that
redefines the ragtop.

Mazda Miata

Driving the electric blue MX-
5 Miata with the top down
was an extraordinary way to
seurry intospring., “If the car
were black, it would be a
cockroach!" is what the
amused driver of a van shout-
ed down to us, referring to
the Miata's minusecule dimen-
sions. Its size is only part of
its charm, while handling,
performance and ergonomics
are the biggest joys, even in
the not-quite-perfect proto-
type that we drove,

Right about now, with

24

High-tech M-B 500 5L: pop-up roll bar, megapower and more.

Top is electrically operated on the 3-liter, 16-valve Porsche 944 52 Cabriolet. due here as a “30 model.

June busting out all over
(this issue of PM reaches sub-
seribers and newsstand buy-
ers by June 15), some lucky
people are taking delivery of
their MX-5s. That's because
they committed a deposit of
about §1500 last winter, be-
fore even seeing the car in
the metal. 1t's likely many
were PM readers who saw
first photos of the Miata in
our March issue (“The Rites
Of Spring,"” page 61). The
line has been out the door ever
since—and if you're on it, we
can tell you that the Miata will
be well worth the wait.

While Mazda has a lock on
the affordable sports car, the
automakers near Stuttgart
have their own ideas about
what a luxury roadster
should be, 1f you want to go

out and play on the autobahn,
you've got to have alot of car
at your command.,

Porsche 944
$2 Cabriolet

The 208 hp that moves this
944 is cranked out of the same
3.0-liter, 16-valve Four
found in the 52 Coupe. While
we wait to drive the Cabrio,
we already know that it will
do everything it's supposed
to from the test drive Assis-
tant Auto Editor Mike Allen
made last year during the S2
Coupe's introduction in Eu-
rope. Flat out is indeed 149
mph, just as the Porsche's
performance specs say. And
it's rock steady at that speed
as Mike discovered while
flashing a clear path down
the autobahn between Stott-
gart and the Swiss border,
As you'd expect in this po-
tent Porsche, the top is pow-
i eroperated. And the
price tops out the 944
lineup: Unless sug-
gested list is adjusted
up or down after this
writing, it will be
§52,660. Sticker
shock for Porsche
buffs was softened
recently, when 944s
were reduced about
F3000 across the board. The
944 starts at $33,245, the 52
Coupe at $41,900 and the
Turbo at $44, 800

Except for the £10,000
premium to have no roof over
your head, the 82 Cabriolet
and Coupe are mechanically
identical and share specs— |
like 0-60 mph in 7 seconds. If
you reverse that, and do 60-0
mph in less than & second,
there are (to supplement the
3-point belts) air bags for
driver and passenger.

Mercedes-Benz
500 SL

The special day is almost
here—when Mercedes-Benz
hands PM the key to its all-
new 500 SL for a first test
drive. The last SL intro was
18 years ago. Summer "T1.
I_-[ur:kunhnim road eircuit,
Germany. The 350 SL was
replacing the 280, Priced at
what was then a tough-nut
210,000, the U.8. version
had a sohe, 4.5-liter, 230-hp
VE&. On the straight at Hock-
enheim, we consistently saw
124 mph. After many laps,
we noted (in “Car Without
Compromise,” page 58, Oet,
"1} that the SL has “an ex-
traordinary balance of per-
formance, style and safety.”
As of now, we've only seen
the 500 SL—at Geneva,
where it intrigued our eye
and intellect. We'll have to
wait to see if it astounds our
senses when we discover its
performance firsthand, That
report is coming soon. P
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It can see in the dark. And attack without  ing rechnology. Avionics systems unequalled
being seen. Rain or shine, it can strike like anywhere in the world.
lightning. It’s tast, mean, and smart. The Army can train you to repair and
But the Apache attack helicopter doesnt  maintain those systems—impartant skills that
fly by itself. It needs trained experts to keep itat  can help you get an edge on life.

its most ferocious, So talk to your Army recruiter. Or call
You can be one of those experts. 1-800-USA-ARMY. And find our how you can
If you're interested in electronics, theresa  get under the skin of an Apache.

lor inside an Apache to challenge you: Infrared Once you've seen whats inside, you'll be

night vision sensors. Laser tracking and target-  glad it on your side.

ARMY. BE ALL YOU CAN BE.




SCIENCE

Where Were You In '69?

WAS CAMPED with
5000 other Boy
Seouts at a national
jamboree in Coeur d'Alene,
Idahao. One of the scoutmas-

ters cranked up a portable

white TV, and 150 of us
jammed a mess tent to watch
Neil Armstrong take a giant
leap for mankind.

achievement of Apollo 11
haven't been as ambitious.
Funding cuts in the Nixon
Administration severely
stunted later Apollo flights

5 rocket—capable of lofting a
record 270,000 pounds that
stands to this day—has all
been lost. In fact, some say
NASA can't duplicate this
heavy-lift capability becanse
they can’t even find the
plans.

The Space Shuttle has
been underfunded since its
inception, sowing the seeds,
it's been alleged, for the
Challenger disaster, an
event that very nearly sig-
naled the end of America's
manned exploration of the fi-
nal frontier. Spacelab—a
space station every bit as ca-
pable as the Soviet Mir—was
allowed to degrade in orbit
and eventually burn up over
Australia. Brilliant plane-
tary explorations using Pio-
neer, Mariner, Viking and
now Vovager 2 have kept
America's reputation as a
gpace-faring nation afloat.

Now what?

| recently attended a meet-
ing at Princeton University
sponsored by the Space
Studies Ingtitute. The as-
geembled panelists tried to
predict the next 20 years of
America's space effort. They
included Harrison H.
Schmitt, the lunar module pi-
lot on Apollo 17; Freeman

28

generator. Another brought § >
out a dilapidated black-and-

The last 20 years sinee the |

to the Moon. The industrial |
tooling for the mighty Saturn {2

Dyson, a faculty member of
Princeton’s Institute for Ad-
vanced Study; and Alan Lad-
wig of NASA's Office of
Exploration. Their conclu-
gions? The Ride Report and
other NASA position papers
give coherent direction to the
next two decades of space ex-
ploration. Budget hurdles
—not necessarily technical
ones—and our national will
may determine whether or
not we take the next leap,
Consider the possibilities:
In a building block manner,
the azsembly of Space Sta-
tion Freedom in low-Earth
orbit will permit a base from
which permanent installa-
tions on the Moon can be es-
tablished to extract its
considerable resources. A
voyage to Mars remains the
high ground. Satellite arrays
will reveal eritical informa-
tion about the environmental
health of our home planet and
about pur life-giving Sun.
Semiautonomous probes like
Magellan, Galileo, Cassini
and CRAF will build on
knowledge already gained by
the indefatigable Vovager 2,
scheduled for a Neptune fly-
by next month. The Great
Ohservatories—including

the visible light Hubble
Space Telescope scheduled
for Shuttle deployment this
year—will gather other light
frequencies to help us fur-
ther define our universe.

That's all been in the news
for the past couple of years,
But Schmitt and Represen-
tative George Brown (D-
Cal.), who was on hand to
present a succinet and sober-
ing status of the space bud-
get, had the most to add,
lending a keen perspective
on our space goals,

Schmitt says the next 20
years will bring not just mis-
sions of space exploration,
but mizsions of global surviv-
al. *“The Millennium Project
will be a threefold, integrat-
ed mission to Earth, Moon
and Mars," he asserts,

The first two parts—mis-
gions to Earth and the Moon
—are easy to fathom. We
must learn more about
Earth's beleaguered bio-
sphere if we're to wriggle our
way out of man-induced envi-
ronmental crises. But,
Schmitt argues, the mission
to the Moon will play a signif-
icant role in the continuation
of Earth and all its diverse

Bpecies.

Apuﬂuﬂdl.ﬂmﬂm}-ﬂhumhhwuhmﬂ

Lunar tunes
The light at the end of
Earth's environmental tun-
nel may be the untapped, vir-
tually unlimited resources of
the Moon in the form of fu-
sionable helium 3, oxygen for
fuel and lunar regolith suit-
able for space construction.
Returning to the Moon to
extract these resources, and
then returning the materials
safely to Earth orbit, could
supply us with space-based
solar power arrays, and suf-
ficient construction mate-
rial to build micro-gravity
manufacturing colonies in

space,

As Behmitt sees it, study-
ing Earth and establishing a
permanent outpost on the
Moon may no longer be &
matter of exploration, but a
matter of urgent environ-
mental necessity.

S0 what about Mars?
Schmitt’s perspective is
grounded in the altogether
human instinet—and there-
fore the human need—to set-
tle and civilize the world and
now the universe. He seesan
important link between our
physieal needs and our pay-
chological needs in this re-
spect. He wonders, as I do,
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what will became of us if we choose not
to meet the hard physical and intellectu-
al challenge of peopling another planet.

Budget priorities

Congressman Brown, a self-described
space nut, landed the vision shared by
Schmitt and other panelists, But he also
described a dark and forbidding world
—namely the 1.8, Congress—that still
needs exploration and understanding.

“Pending before Congress is an Ad-
ministration request for a 22-percent
increase in the NASA budget for FY
1990. In the same light, Congress and
the Administration will have to find $41
billion (or nearly four times NASA's
current budget) in real reduction in cur-
rent federal spending to meet the fund-
ing targets of the Gramm-Rudman
deficit reduction law. No matter how
you look at it, the NASA budget is an
easy target for Congressional budget
cutters looking for places to trim."

Brown foresees numerous attempts
to place the burden of federal budget
deficit reduction efforts on NASA's
shoulders. He also sees immense harm
to the future of America's space efforts
if current cutbacks are approved.

Inthe end, Brown and Schmitt argue,
the American public will have to make
the difficult choice of whether this coun-
try's destiny lies in great leaps through
space—or whether America will be-
come & space also-ran.

Cold-Fusion
Debunked?

The possibilities are mesmerizing. Pow-
er derived from the amount of deuteri-
um in a gallon of sea water—roughly
Yagath of an ounce— assumes the rough
equivalence of 300 gallons of gasoline.
Looking at it another way, the top 10 ft.
of Lake Michigan supplies the energy
needs of the entire United States for the
next 15,000 years.

Such speculations are the result of the
feverish effort to duplicate the cold-fu-
sion reaction reported by B. Stanley
Pons of the University of Utah and Mar-
tin Fleischmann of the University of
Soputhampton on Mareh 23,

Fueling arguments as this was writ-
ten in mid-May were sketchy reports
from such diverse quarters as Italy, the
Soviet Union and Texas A & M that key
elements of the Pons-Fleischmann ex-
periment (diagram) had been suceess-
fully duplieated—a erucial process in
separating science fantasy from fact.

There were also numerous calls
—particularly from America's physics
community—that eold fusion has not
been properly developed. Scientists
from MIT cite crucial errors in the Pons-
Fleischmann methodology and equip-
ment. 5till, something’s happening in
the world of electrochemistry. But is it
fusion? You can sort out the claims as

POPULAR MECHANICS » JULY 757

they unfold in the daily newspaper by
watching for mention of a detectable
neutron emission, a key indicator of a
nuclear fusion reaction,

More questions

NOW! Get in on the
PROATS in (_ ,
Skeptics report that the Pons-Fleisch- | 1

mann cell falls far short of generating SMAI.[J Q
the quantity of neutrons that would be |

present with a legitimate fusion event.
, 0

Teams attempting to duplicate the ex-
periment—particularly at Texas A& M
and Stanford—report extremely high I i
heat, but very little deteetable neutron HEPAIH L
emission of the type that would accom- o e b bl B
right at home - we help
you every step of the way,
N doubl aboat il. . . as a small engine pro, you can cash

pany fusion. Pons insists, however, that
in on the huge demand for qualidied men in one of Amer-

the palladium electrode yield of 20 watts

per cubic eentimeter is higher than any
ica's fastest growing industries. You'll be able to command
fop howrly raies of from £25.00 to $30,00 per hour — and

that's gu“ far labor A simple lune-up &ams a% much as
$40 95 for less than an hours work, and pars, engines
and pccessories will add even more to the profits

Plenty ol business waiting for qualified men.
65,000,000 Small Engines Are In Use Today!
That's the official count from the Engine Service Assn

and one-million néw engines are being buil each month,
With fully accredied Foley-Belzaw training. you can soon

-+
B

kmown chemical reaction can produce.
S0, the Pons-Fleischmann theory goes,

havik Ihe skills and knowledge 10 make lop money Sor-
vicing Ihese engines People will seek you oul and pay
you well 10 service their lawnmowers, lilers. edpers,
power rakes. garden iraciws. chain siws. minibikes
smowmobiles, generators. go-caris, paint Sprayers
snowblowers . . the Est 15 almost endless

Pralessiopal Tools and Equipment, PLUS 4 H.P. Engine
ALL YOUWRS TO KEEP. . . All &l No Exira Cosi.
| NO EXPERIENCE NECESSARY!

You con't nead 10 be 2 DHM MEchanic' of have any prior
Expanence. You can master this profitabée irade right at hame
in your sparetime. Lessons ane fully illusiraed . S0 clear
can't pa wrong, and with our famous “lesmn-by-going mmm
you gel prachical ‘hands-on’ experience. We also show
how [0 pot busmess, what to chamge, whare 10 get supolies
wholesale  all the insige fricks of the trage you nead 1o
as50re SUCCEss right from the stan

Send lor FREE Facts — Do it TODAY!
NO Obligation—NO Salesman Calis!

The Pons-Flelschmann experiment consists

cathode #ml‘l‘l anode rw“ Youir rink eioorhonge fvaevepieiy fho offer i see o
mﬂlt;’l.ﬂm Input F:';::H thermal vty vou can leaen the shills vou need o increase
hellum iﬂ'ﬂ. a v ineorre o figh-prafis hiress of voge ow'n
dﬁl'l dl' | f . 0 Just fill in and maid coupon below (or send posicand
with mome awd address) fo receive full information
i t be fusion. In fact, it may be - —— e FR
It mus . k. a
completely new type of fusion reaction wm IIIEEE
similar to the unique fusion reaction ﬂu e — M
wkas City, Mo, 84130 e copy todar!

produced by Steven Jones of Brigham |
Young University, as reported recently

in New Scientist magazine. Jones is ex- | mm—umnwimmm g, |
perimenting with a cold-fusion tech- | I Kansas City, Wo. 65128 '\ 1

nique that uses subatomic particles | I |
called muons as a reaction catalyst— | I iLiIJ :;s“glms;gnﬁ n ngE m;sn}:l rlr':ﬁ |
much like lasers and ion cyclotrons are | B Engine Asnas | ungerstand there t No Obiigation and |
used in more traditional fusion settings, | | ™ Mo Salesman il cail 51 me

5o watch this space. Whether or not | 0
PM ever presents instructions on howto | I
build a fusion reactor in your backyard | I

is highly questionable. But cold fusion, | Reiy
at the very least, gives us insight into |
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INTRODUCING
THE NEW PLYMOUTH ACCLAIM LX.
A WORLDBEATER.

ACCLAIM PRICING STARTS AT 5‘?‘?‘20 X MODEL SHOWN, *13195°

Z/umrﬂ:r sngine and powertrain 'ror?'prm or 70,000 miles ond ago Dme'rb- dy rusi-through for 7 veors or 100,000 miles. Ses of limited
worranty da lar. Resirictions apply. * Sticker prices exclude tifle, faxes and destination charges HUCKLEUP R SAFETY



TO HAVE V-6 POWER,

AVAILABLE ROOM FOR SIX,

ULTRADRIVE 4-SPEED AUTOMATIC TRANSMISSION,
OVER 50 STANDARD FEATURES,

THE LONGEST POWERTRAIN PROTECTION IN ITS CLASS.
TO COMBINE THE BEST OF ALL WORLDS—-

TAKES A WORLDBEATER.

SATISFY THE CUSTOMER Fimesith




OUTDOORS

BY JOE SKORUPA

Showboating In Biscayne Bay

HE plan was to enter

T the Miami Interna-

tional Boat Show by

boat, the only appropriate

entrance for someone in my

field. The boat was a Boston

Whaler with a confidence-in-
spiring name—Defiance,

The Defiance is an inter-
esting departure for Whaler.
It's longer (36 ft.) than any-
thing the company's ever
built and it's made of alumi-
num. Boaters ean expect to
see these seemlessly welded
vessels as patrol boats in the
next couple of years.

Keeping pace with the De-
fiance on the ride down from
Ft. Lauderdale was another
new Whaler, a 25-ft. walk-
aroumd. It was interesting to
watch its hull from my bow-
on view. As it crashed
through a wave, water
rushed up to the reverse
chine, which on a Whaler is
deeply cut around the bow,
When the water struck the
chine, it abruptly changed
course and was deflected
away from the boat,

In addition to cockpit dry-
ness, the boat maintained im-
pressive stability in rollers
and tracked beautifully while
surfing down waves in a fol-
lowing sea.

Over the next couple of
days I tested a number of
new products, but the most
interesting news was a ru-
mor that OMC was ready to
introduce a new propulsion
system intended to become
its sterndrive engine of the
1990z, This turned out to be
true and I soon received an
invitation to give the new
umit a test drive.

What distinguishes the
new OMC engines and verti-
cal drives from earlier units
is a synthesis of high-tech
and user-friendly design ele-
ments brought together in a
beefed-up package.

The name OMC King Co-
brahas been given to the new

a2

Donzi Black Widow, which gave us a 70-mph ride, struts Its stuff at the Mlami boat show.

units, which have the follow-
ing components: 1. Spitfire
ignition system, which auto-
matically adjusts timing to
eliminate knock, 2. Cone
clutch, which reduces slip-
page and increases torque
transmission, 3. Electrical
connection cender with circuit
breakers and a single wiring
harness for all leads, 4. Diag-
nostic plug-in receptacle en-
abling service shops to use
diagnostic computers,

Other friendly design ele-
ments include: a shift system
center, which puts the stand-
ard-drive/counter-rotation
adjustment on the engine,

Holley carburetor and high-
mounted oil and fuel filters.

I tested a new 454-cu.-in.
King Cobra in a slick Donzi
Z25. A flip of a switch shifted
fuel delivery from high-oc-
tane to low-octane gasoline,
and, true to its billing, the
King Cobra refused to knock.
The OMC King Cobra pack-
mge is available with 7.4-liter
and 5.7-liter Chevrolet
blocks and 7.5-liter Ford
block.

The Miami boat show is a
boat tester's bonanza, so
here are a few impressions
from the best of the test:

Denzi Black Widow—This

OMC’s New King Cobra

TARDARD
COUNTER-BOTATION E':;'L'F

PORSITION

SHIFT SYSTERA
CENTER -

ELECTMIC AL
CORMET TN,
CENTER=

&
A ICYRITACEN

SPITFRE IKCRTTION
FESTEN COR TR
§ MOOUILE

HOILEY

CARSLURETOR

is the first of a new line of
muscle boats from Donzi. It
measured just under 30 ft. in
length and was equipped
with twin 340-hp OMC Cobra
engines. The black hull
scorched the water at T0 mph
and turned heads with its sti-
letto nose, sleek stylings and
roomy, luxurious cabin.
Monterey B0 Sporifisher-
man—I was lucky enough to
get a high-speed run on the
world's fastest sportfisher-
man, the 80-ft., §5.25 million
Renegade. The 65-ton battle-
wagon, which is equipped
with twin MTU diesel en-
gines producing 7000 hp, is
capable of 56-mph top speed
and definitely snaps your
head back when the throttles

| are punched open.

Cobalt Condurre 263—
The Cobalt name has been
added to a 26-ft. eruiser and
the result is an exercise in ex-
cellence. The new Condurre
has rich styling, ample ac-
commodations and a smooth-
handling deep-V hull, The
boat I ran was equipped with
twin T-271 Volvo Duoprops
—an ideal mateh for a boat
reminiscent of a European
luxury sedan.

I tested more boats, water
toys and marine gear at the
Miami show than I ean fit in
this space. But, hey, some-

PRAILLUSTRATRON BY HAMK IKEN

body had to do it. ™
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NOW! Training includes XT-compatible computer,

Now you can get the skills in demand for the new jobs in industry

today. With NRI's new at-home training in Robotics Technology, you

actually build a fully IBM XT-compatible computer, then use it to
mandnmt‘nlwtlngmbutlcaﬁtam .each one

engineered to recreate the exact operations nrrnndhyli'narnbotic

equipment found in today’s industrial ace.

It's no secret. Industry is being transformed

bytadmnlﬂg}r—wnh o Robotics comes to life as you

precision electronic instruments to giant m'“j'midl” in “Wltl'ﬂ

locomotives now being produced with the

help of advanced robotic systems. And with
jobs building, programming, and servicing

the robotic systems in use today,

MNow, unlike any other school, NRI offers
you training that prepares you to take
advantage of these new opportunities . .

aininglhﬂlgivﬁymﬂlemmalkmw
how and the hands-on skills to advance on

plus NRI's remarkable Robotic Discovery Kits!

Get training for industry’s
hottest new jobs as you
build and program complete
robotic control systems

Your NRI Robotic Discovery Kils come
complete with everything you need to
create working, moving robotic systems.
You get structural members, motors, gear
drives, sensors, scanners, polentiometers,
plus a special Robotics Interface that links
the robots vou build to your computer.

Together, your computer and the robotic
devices you construct become fully integrated

-

Thia
e i =
: ﬂ::l-hﬂm
T S B o oo e e o ot
the job or start a new career as arobotics and  automation systems, programmed by you to
industrial control technician. do the types of operations and tasks per-
formed in today’s industrial environmenis.
The powerful wﬁhmﬁu Tasks such as plotting polar coordinates to
you build becomas central control forthe  create graphic displays of numeric data . .,
robotic systems you construct sorting different size objects and routing

As an mlmha:lnlﬂu'l tﬂ{g% HJIE_lrha.mis-un
training, you a ~COT-
patible mwm‘ from the keyboard up.
You assemble the power supply, install the
54" floppy disk drive, and attach the high-
resolution monitor. Most important of all, by
perlmnhg meaningful tests and demaon-
strations at each stage of assembly, you
come 10 a full understanding mdnpp-am
tion of the technology that
makes today's robotics applications possible.
But that's just the beginning.

You go on to use your computer Lo pro-
gram and control a diverse array of robotic
synm you create with NRI's remarkable

Robotic Discovery Kits.

these objects to separate containers . . . even
performing a preprogrammed sequence of
operations again and again just as robots
now do on manufacturing lines.

Mothing is left out, nothing is lelt to chance.

You get everything you need—the skills, the con-

fidence, and the equipment—to feel completely
at home with today's robotics technology.

the trai
¥ R06d 10 move o FOOONCS gt

You need no previous experience o sucoeed

with NRI training, because NRI takes you from
electronics basics all the way up to the state of
lheanil:ruhuﬁl:stu:mm}n_gy.‘fﬂuu'a_inimm
thve ground up . . . first gaining a working

damentals, right up to writing practical pro-
grams to control specific robotic operations
using NRI's Robotic Programming Language
software included in your course.

Your suooess is assured by your personial NRI

guidance are always available to you whenever
you need a helping hand along the way,

Get training you can build a career
on—send for your FREE catalog today!

See for yoursell how NRI's breakthrough train-
ing can put you at the heart of the robotics
revohition. Send today lor NRTs big, 100page,
fullcodor catalog that gives you all the details
about NRI's exciting new training in Robaotics
Technology, pdmuammmmmu'da:
mwxmm

I the coupon is missing, write to: NRI School
of Electronies, MeGraw-Hill Continuing Edu-
cation Center, 4401 Connecticut Avenue
Washington, [L.C. 20008

i
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CAR CLINIC

BY MIKE ALLEN

They Call It The Wanderer

HE FRONT tires on
T my new Buick Regal
aren't wearing uni-
formly, and the car wanders
somewhat as it drives down
the road. Three different
alignment shops have told
me that [ need to have the
rear end aligned as well.
They say that 99 percent of
new carsare like this. | never
heard of this before.

What gives? Fact or fraud
on the part of the alipnment
shops? Bad manufacturing/
assembly?

A A PETILLI
PARMA, OH

It's not fraud or bad manu-
facturing. Back when the rear
suspension of cars was based
on a solid rear axle that
weighed 200-plus pounds,
and was as strong as a bridge
truss, rear-wheel alignment

We're seeing a lot of engines with CARE

ahmkmha:ﬂa mﬁ -
mﬁmﬂm&mmmm

'ﬁmmmwwmmwwﬁm

was rare, but even then not
unheard af. The only adjust-
ment possible was to be sure
the thing pointed straight-
ahead

Modern cars, with froni-
wheel drive, have rear sus-
pensions that are much
lighter, often independent,
and adjustable individually
for toe-in and sometimes also
for camber. They aren't nec-
essarily more prone to dam-
u:ge, but they should be

checked periodically. Be sure
the alignment shop has a
proper 4-wheel alignment
rack, so all four corners are
checked

Oil Dilemma

My '88 SBuburban only gets
about 1500 miles to a quart of
oil, which I find most dis-
tressing. My last GM car, a
*T9 Caprice, would go the en-

'Ez or

' Iilta Havar—
‘ﬂh m

ngly and well a
&mhw

tire distance between oil
changes without usingany oil
at all, but this thing needs 4
quarts between the 7500-
mile intervals. I expected the
oil consumption to improve
after the break-in, but by
15,000 miles, it seems that
this is what I'm going to get.
The dealer says this is nor-
mal, and GMC won't warran-
ty any repairs.
LEROY THIBODOUX
BIOUX CITY, IOWA

All engines use some oil—if
they don't, the oil isn't getting
to places where it needs to be,
like upper cylinder walls and
valve guides. Fifteen hun-
dred miles/quart is a little
high, but not excessive, and |
agree that it's not likely to
change any—up or down.

If oil consumption on your
other car was truly nonexis-
tent, I'd be concerned about
fuel dilution. Oil analysis
would probably show the
presence of unburned gaso-
line, which would increase
the volume of oil in the crank-
case, fooling you into think-
ing there wasn't any con-
sumption.

If your Suburban has an
otherwise clean bill of health,
doesn't leak any oil (which the

| dealer should fix), then don’t
PGS orry. And if you change oil

at 3000-mile intervals as
we've been stressing in PM for
years, you'll only have to add

| 1 or2quarts between changes

instead of four or five.

| Play Mi
3 Ful:::;"rldu-"wr

My 1988 Mazda 626's air con-

| ditioner blows some sort of

mist out of the dash vents on

humid days. This happens
whether the air recirculation

| lever is in the outside air or

recirculate position. The
dealer says this is normal.
Please advise.
LOUISd, CORRADO
FARMINGDALE, NY

Car owners seem to be auto-
matically suspicious of any-
thing unusual that the dealer
describes as normal, but in
this case the dealer is correct.
Any vehicle well blow water
vapor out of the a/c vents un-
der the right conditions. Air
can't hold as much moisture
when it's cooler—that's why
there's a tray to collect mois-
ture dripping off the condens-
er fins, and a hose to dump
the runoff outside the car.
That's the water you see pud-
dling underneath idling ve-
hicles on hot days.

Ifyou set the vent to recircu-
late, in a few minutes the air
inside the car should dry out
some, and the vapor will stop.

War Whoop

The radiator fan on my new
Cheyenne pickup makes an
annoying roaring sound ev-
ery time it's revved up. The
dealer replaced the fan elutch
under warranty, but if any-
thing, the roaring noise is
louder than before. The ser-
vice manager says that it's
characteristic of that model.
Mike, is there anything [ can
do, even at my own expense?
JOSEPH DANTINOD
WATERBURY,CT

Fans (and cooling systems in
generall have to be sized for
the worst-case conditions,
and that means using enough
blade pitch to move a lot of air
at idle—which couses a roar-
ing sound at higher revs.

The fan clutch is supposed
to keep the fan turning at
close to engine speed at idle or
at low speeds, but let it lag
when the truck is moving. Are
you complaining about noise
at freeway speeds (which
would be abnormal), or just
in the driveway(which is nor-
mal, even if it is annoying) ?

You might try replacing
the entire fan and cluich as-
sembly with an aftermarket

{ Please turn lo page 38)
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You've seen the price of new cars.. they
go up every yearl Cars get flimsier ...
prices get higher...it never seems to end.
There are lots of reasons to keep that nice
gjﬂdyﬂn on the road as long as pos-

Now it's easy (o make your engine run
better, last longer. Just add TUF OIL to
the crankcase. You don't have to shake
the container or add an engine flush. Just
pour it in and drive away.

sald his car ‘takes off ke a scared rabbit!*

TUFOIL works wonders for all known en-
gine cils. It's actually sipperiar than
Tefion®. {according to a famous US
goverment laboratory.)

You'll gat astonishingly fast starts on
cold momings with both diesels and gas
engines, The Canadian government
tested TUFOIL at it's cold regions lab.
They showed faster cranking and sig-

diesels wanting to buy stock In our com-
pary. They say thaeir diesel are ac-
celerm:a:ke nathing they've ever seen
belome said he doesn't have to down
ghift amy more on an annoying hill in his
area.

Your car can have more power |ike
that oo
What about additives that claim to be
one time treatments that will last the life of
an engine? Well, I've been following the
scientific iterature on lubrication for a very
long time. As far as | know, theme isn't a
shred of scientific evidence for such a
claim. So don't believe itl

Ibsricant

FREE brochures . ..
30 Questions/Anawers about TUFOIL

too!

S — —— —— —
FREE ... Products based on TUF OIL tachnalogy. l:hm:kl
I ong with aach order of 2 bottles or o quan. Chack 2 for aach
| oallon order. Valuss range from $3.88 Io $8.95.

O TUFOIL Gun-Coal — Suped rust inhibited, smooth action
O TUFQIL Compu-Lube — Low wiscosity lor muilrl

O TUFOIL Lightning Grease — Easily shearsd grease for i
instrumants
O TUFOIL Lubit-8 — General purpose, household use |

O
O “Fun with Superconductors"—we're leading that lield |

WHY BUY A NEW CAR
WHEN YOU DON’T HAVE TO?

use Tufoil
AND YOUR ENGINE

WILL LAST... AND
LAST...AND LAST!

t g Stanisg
*ingrenyed
firgine Lite

* Redynms Friofian
“Ba B Pitartd
Ui Panding
AF o (P

TRY ONE 8 OZ BOTTLE OF TUFOIL
FOR 30 DAYS OR 1000 MILES

i you don't notice guister-smoother
operation,quicker starting,snappy ac-
celeration Just send us proof of purchase
with & note describing the year and make
of your car.We'll refund your money im-
mediately-

Send for TUFOIL today and prove to
yourself the amazing increase in your
car's e. Fill in the coupon

today or call TOLL-FREE any time, 24
hours &8 day

(in H;I . 522;9::312 :-uE'EIEh 10.) E

I DOone
guaraniee.

I and handling) SAVE $6.00

1 and handling)

We ship within days!

$14.25 |plus $3.50 shipping and
handling). See money back

O TWO 8 oz botties . . . treal two cars
for $25.00 (plus $4.00 shipping

| O OME Ouert botte . . . trest 4 cars
far §34.85 (plus $4.00 shipping

O ONE GALLON . . . treal 16 cars o
$125.00 {plus $6.00 shipping and

“gwar the single botthe price BIG BAVINGS

Stay in tune with youn canl
Engines last longer with TUFOIL. Ow
1976- 476 T-Bird is now at 120,000 mikes
and purring.

A bunch of customers' cars have now
passed 250,000 miles.

Several months ago, a nice man I'd
never seen before walked into my office,
big smile on his face, sat down and said,

these years. | couldn't get a word in
edgewise.
It made me very proud

now!®, he said,

Don't forgetl  TUFOIL is the result of
over 15 years ol ressarch and develop-
ment. The U.S. government has
awarded us 6 patents so lar..s0 have
Germany, England, France and Canada.

No othet lubricant aven comes close,
One customer put it nicely when he said,
*fou can hear it...you can feel &I*

PS-Our loyal customers wiote this ad
for us. Its full of their comments |

Upper Saddie River, N.J. 07458
R S — e
O AmExpress [ MasierCard O Visa
Card No.

Esp. Date

Signature

Hame

A UPS Shipping Address
=

taits dip

(W, msldents pisase noc &% sales tax), Canacians:

Call ior the name of owr Canadian detribuior,

L----- — — —



CAR CLINIC (¢ ontinued from page 56)

electrical fan. Thermostatically con-
trolled, this fan will only run when the
coolant is hot enough. It will make a cer-
tain amount of notse then, but certainly
{ess than your present fan.

There's even some pleasant fallowt
—uwhen [ tried this on my own pickup a
couple of years ago, my fuel mileage,
even while towing a 6000-pound trailer,
increased almost 10 percent. The electric
fan rarely runs when the truck is mov-
ing, as enough air moves through the ra-
diator from the truck’s forward motion.

Secret Codes

I recently had a problem with ping on
my 1985 Ford Van—the dealer did a
considerable amount of work, including
replacing the computer. The processor
codes indicated that it was defective,
but the new computer shows different
codes. I became friendly with the me-
chanie, and he showed me how to read
the codes with a voltmeter.
| have no way of knowing what the
coddes stand for, since my friend won't
show me the shop manual. Are they
some kind of secret?
GERALDWOICIK
PHILADELFHIA, PA

Ford's EEC-IV engine management
computer, like most other microproces-

All Run Out

ona vital step.

Replacing a brake drum or disc is a pretty straightfor-
ward operation—but whether you're replacing a re-
machined piece or just pulting on a new one, there's

Be sure the mating faces of the hub and drum/rotor
are clean. Corrosion nrbrakadmth‘appod between the hub and its mating sur-

lace will cause wobble
(“runout” is the term you'll
see in the manual). It may
take some serious scrap-
ing and sandpapering to
be sure you've got it all,
Try smearing on a thin lay-
ar of antiseize compound
to prevent a recurrence.
By the way, the same
goes for the mating face
between the rotor and the
wheel, to prevent runout of
the rim relative to the axle.

sor-based automolive systems, has a
self-diagnostic capability. Whenever it
sees a problem, it does two things—goes
into a limp-home mode of reduced en-
gine performance, and stores a trouble
code in its internal memory, 50 a me-
chanic can look for the problem without

having to check out every sensor and ac-
tuator in the engine compartment. It
even knotws when it has an internal prob-
lem, and calls for its own replacement
—uwhich is what happened to your van,
The trouble codes aren’t a secretl. You
can find them in the Ford Emissions




Diagnosis, Engine/Electronics manual,
Volume H, which will sef you back about
$60, and is available from Ford.

Spreading Water
n Troubled OIil

I have a 1977 Chevrolet Concours with
G-cylinder engine, and an interior cool-
ant leak. There's a yvellowish fluid with a
slight gasoline smell in the PCV hose, It
also collects in the aircleaner, and
around the PCV valve.

My father thinks it could be either a
head gasket or a cracked block. 1s all of
this connected? Is my father right in his
predietion?

CHADSTRUNK
MAPLE GROVE, MN

I think you may noi have a leak at all.
The paraffinic fractions in motor oil tend
to collect in the cooler parts of the svstem,
like inside the PCV line, particularly
during the cooler months. These waxy
substances are yellowish in color, and
depending on the temperature, about the
consistency of thin mayonnaise, I've no-
ticed that some brands of oil are more
prone to this waxy buildup than others,

Coolant leaking into the crankcase
tends to make all the oil look like mayon-
naise. Oil analysis can tell you if there's
even a trace of any coolant in the oil.

Breakdown
Shakedown

I'm buying a new car in the next few
months, and 1 had one question for “Car
Clinic"”, I= there a break-in procedure
for new cars? DSCAR PETERSON

MOLINE, KS

Newercars, whether domestic or foreign,
are manufoctured to much narrower tol-
erances than your father's Olds ever was.
And the guasireligous rite of running-in
a new vehicle af sharply reduced speeds
and loads is a thing of the past, The car
manufacturers recommend only that ve-
hicles be run in a normal manner for the
first few thousand miles.

Having said that, I'll add my 2 cents, |
agree. I wouldn't ask my new car or truck
fo do sustained high speeds, tow a heauy
trailer or idle for extended periods wuntil
it has several thousand miles clocked, I'd
also change the ol and filter within the
first thousand or so lo remove any wear-
in particles of metal. After that, there's
no real reason to “baby"vour baby. M

DO YOU HAVE A CAR PROBELEM?
St @ak Mike abowt it, Send your guestion fo
CarCiinie, Popular Mechamics, 225 West S70hSY.,
New Fork, NF 10019, While fettevs cannol bé
anenwrved edreideolly, proddems St are of peneral
rintevest will be discussed i bhe column

SERVICE TIPS

B Abnormal front brake wear on '86
and '87 Taurus and Sable may be
caused by an improperly adjusted
proportioning valve. TSB 87-2-9 de-
taiis how to properly adjust tha valve.
H Toyota TSB Vol.VII INFO-040 de-
scribes procedures for repositioning
the water valve cable clamp on any
vehicle where warm air is discharged
into the interior even when the temp
lever is in the maximum cool position.
W Adding a child seat tether to your
Chrysler? You can order kits at a
Chrysler dealer. TSB 23-22-88 de-
tails comrect installation procedures.
B 1986 Mazdas 323 and 626 models
may experience starting difficulty af-
ter being shut off for 30 to 60 minutes
in cold weather, Frost apparently
forms on the No. 1 and No. 2 main re-
lay contacts. TSB 038-87-15 sug-
gests replacing the relay with one
with weatherproofing, and shows
how to position and clamp the har-
ness to keep moisture from entering.
B Cwners of Mitsubishi 4wd vehicles
whose dwd indicator light stays on in
2wd during cold weather should ei-
ther shift into 2wd before leaving the
vahicle to cool or try backing up 5 fo
10 fit. in 2wd. TSB 87-03-002.

D WRTER.

First,wax your car with
Rain Dance’ Thenwait

forrain. Even If it takes
a while. The water will
still bead. Longer than

with any other car wax.
Rain Dance. s==

The longest
lasting pro-
tection you
can buy.

Vv

1984, Faim Deance

{5 Comp

POTALIN,
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INSIDE DETROIT

BY JIM DUNNE

Retooling The Toronado

IEE ITS GM person-

al luxury stablemates

Cadillac Eldorado
and Buick Riviera, the Olds-
mobile Toronado is getting a
thorough facelift for 1990,
in an effort to restore
dismal sales.

GM's approach
here is the same as it
was with the Eldo and
the Riv—a substantial
streteh at the rear of the car,
plus reworked front sheet-
metal.

However, with more lead
time than the other two pres-
tige divisions, Oldsmobile
has been able to make far
more extensive changes.

Aside from the hood and
windshield structure, the
prototype shown above

e ——

shares almost no panels with |

An All-New
Escort

Ford is close to finalizing its
replacement for the best-
selling car in its lineup. For
the first time sinee its intro-

the current Toronado. The
front-end cap has more de-
tailing, the C-pillar has been
altered and the stretched
rear deck has been sculpted
to add & little exeitement to
the going-away view.

Although the surface
changes are extensive, GM
has no plans for anything
startling below the skin, save
for suspension tuning. Power
will again be supplied by
General Motor's 3.8-liter
3800 V6, pulling the Toro-
nado through a 4-speed auto-
matic transaxle.

40

Mazda 323-based Ford Escort s due for 1991 model year.

duction in 1981, the Escort

will be an all-new car, based

on Mazda 323 mechanicals.,
The new car has a strong

at GM for some time now,
Chevy's Cavalier shows no
signs of dropping by the way-
side.

Chevy will drop the egg-
crate grille for its 24 Cava-
liers next year in & move that
imitates the Pontiac Sunbird
styling, In place of the grille,
Chevy will have a solid plas-
tic panel set between the

| headlights,

As is increasimgly common
today, the new Cavalier will
be a bottom breather. Airin-
take will depend solely on the

i scoop set below the bumper,

The new design will give
£24 an exclusive front-end
appearance, and add to the
overall smoothness of the

| body shape.
| T-Bird 5 Liter

Yes, Ford will have a V8 for
the Thunderbird next year,
but it will not be the new 4.6-
liter V8 reported earlier. In-

Toronado ks set for fall introduction with virtually all-new sheetmetal from stem to stem.

stead, Ford will install its
proven 5-liter V8 in the 1990
model,

This decision marks the
end of a number of turn-
arounds at Ford over T-Bird
power. The V8 was dropped
from the current Thunder-
bird—and Cougar—because
the hoodline was too low to
clear the top of the engine.

“If we raised the hoodline,
it would have ruined the
strongest part of the T-Bird's
styling," explained Jack Tel-
nack, Ford's styling ace. “So
that's why the V6 is used in
the 1888 models.”

But Faord planned to drop
in the new V8, with its lower
profile, in 1990, thus return-
ing V8 power to the T-Bird,
and at the same time saving
the low-hood profile.

However, Ford recently
decided that the new high-
tech engine should be a Lin-

{ Plonse torm fo poage 42)

family resemblance, with |

sloping aero nose, rounded
end cap and no grillework, &
la Taurus. It will be offered in

2. and 4-door vergions when |
it debuts in 1990, and is ex- |
pected to be a little larger |

than the current Escort.

No-Grille
Cavalier

Although the J-bodies have
been an endangered species

S
|

Chewvy's Cavaller 224 will get new front end for 1990,
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The challenge was to create a car worthy of Itall adds up toan automobile that's impressive

wearing the Thunderbird wings. The result is even by Thunderbird standards. The 1989
the most aerodynamic Thunderbird ever, And a Ford Thunderbird.
car with performance to match its looks. Transferable 6-Year/60,000-Mile

A responsive 3.8 liter V-6 engine with Powertrain Warranty

sequential electronic fuel-injection is standard.

eql ; ] Covers you and future owners, with no trans-
So is an independent rear suspension. And

fer cost, on major powertrain components for 6

there’s even the option of four-wheel-disc years/60,000 miles. Restrictions and deductible
anti-lm_'.l-; brakes. : ! apply. Ask to see this limited warranty at your
Inside, Thunderbird achieves a new level of Ford Dealer:

comfort and convenience with increased room
for five adults and a long list of standard features,

including air conditioning, power windows and d h d b‘ d
an electronic AM/FM stereo. FOI' T un El" lI'

There’s never been a car like Thunderbird.
And there’s never been a Thunderbird like this.

Buckle up—together we can save lives. Have you driven a Ford...lately?




INSIDE DETROIT

(Comttnued from page 40)

coln exclusive for at least a year. So the
b liter was resurrected for the 1990
model,

Yes, the hoodline will be changed to
accommodate the 5 liter. Prototypes for
19490 V8 models have a ¥-in. rise in the
center of the hood that clears the top of
the engine and still keeps the hoodline
relatively low.

Reatta Disappointment

Reatta is one of the best of the afford-
able 2-seat cars you'll find on today’s
market. But the Buick standout has not
been the market success GM envisioned
—even though forecasts were relatively
modest.

Expecting up to 20,000 sales per year
when the car was introduced early last
year, GM officials have seen the Reatta
fall far short of that goal. Earlier this
vear it was selling at an annual rate of
just under 6700, with a 140-days' supply
{inventory) in dealers' lots.

Latest word is that Buick has shut
down the Reatta assembly center for a
week's "vacation” and to tool up for pro-
duetion of a convertible model.

What happened? More competitors,
isone explanation. Andin Reatta's price
ran 5,000 to 330,000—the buyer
bank is limited for 2-seaters,

Still, Reatta is not the sales disaster

Cadillac Division is experiencing with
the Allanté. The Cadillac superluxury
convertible is selling at a rate just under
half that of the Reatta, also far below
(3M’s sales projections.

Diamond-Plated Cars?

Diamonds are forever, or 2o the adver-
tisement claims. And that's why GM is
taking a close look at the possibility of
using diamonds, or more precisely dia-
mond coatings, in its cars and machines
of the future.

GM researchers are trying to develop
a process of diamond coating aimed at
making wear surfaces last longer—per-
haps forever, at least in terms of 2 ma-
chine life. They are starting with the
discovery in recent years that diamond
film can be grown in the laboratory
without the high pressures found in nat-
ural diamond development.

The trick now is to grow diamonds
that will stick to a metal substructure. If
successful, diamonds can replace some
heat treating in high-wear parts like
eamshafts and bearing surfaces.

Soviet Progress
Soviet car development has come a long
way in recent years. One example is the
new look in car warranties.

“Fifteen years ago,” reports one So-

viet official, “we delivered our new cars
with a small tool kit and a selection of re-
placement parts,”

That was the warranty. The owner
was on his own. Now, however, the
warranty is closer to measuring up to
world standards. It covers six years for
body corrosion and two years for me-
chanicals and chassis defects.

One reason for the changes: The Sovi-
ets are selling more cars to the West,
and hope to open U.5. dealershipa soon.

Camaro/Firebird Delay

GM appears in no hurry to get its next-
generation Camaros and Firebirds in
production. Once scheduled for intro-
duction in 1992, the exotic new models
will be delayed until the 1993 model

year,

Changes in body materials—from all
plastic to part steel—and slow engine
development are the reasons for the de-
lay. This is the second setback for the
midprice sporty models. Three years
ago a plastic-bodied, front-wheel-drive
design was scrapped. At that time it
was conceded that, in sporty cars, rear
drive was the best way to proceed. If
the front-drive plan was still in effect,
the new Camaro and Firebird would be
ready for introduction later this
Vear, ™

HIDE THAT CORD!

Tangled, loose electrical cord is messy, unsightly and unsafe.
Plus, it robs you of valuable counter space and gets in the way
while cleaning. Now you can hold excess wires off counter tops
and floors neatly, easily and inexpensively with Cord-A-Way.
This simple space-saving device, made of strong molded plastic,
coils up to B ft. of electrical cord, or 10 ft. of phone cord out of the
way. No cuiting is necessary, and cord length is instantly
adjustable to be made longer or shorter. The excess cord is
stored inside the safe, patented double action reel and will not
unspool by itsell. You'll use Cord-A-Way for lamps, toasters,
radios, blenders, T.V.'s, telephones or any appliance having a
small electrical cord. The Cord-A-Way comes as a set of 6 in
your choice of White, Clear or Brown to coordinate with
practically any color scheme (Please note: Each set of 6 consists
of 1 eolor only). And since it measures only 3" in diameter, it's
barely even noticeable. Each set of 6 Cord-A-Ways is just $0.95
plus $2.00 for shipping, handling and insurance (total, $11.95
each set).

HOW T0 ORDER: Send a check or money order (no cash, please) pay-
able to H.M. SPECIALTIES for $11.95 for each Set of 6 Cord-A-
Way(s) you want ($9.95 + 32, for shipping, handling & insurance}.
On a separate piece of paper, include color(s) you desire, and be
sure to PRINT the name and address, including ZIP code, that you
wanl the Cord-A-Way(s) senl lo. Please be sure to include the de-
partment code shown below. Send your payment and your order in-
formation to:

H.M. SPECIALTIES, Dept. PMAW 079;
P.0. Box 1117, Radio City Station;
New York, NY 10101

(Sorry, we cannot handle Canadian, foreign or C.0.D. orders.)
Flease allow 30 days for delivery from our receipt of your order.
We ship via United Parcel Service wherever possible. Overseas
orders will take up to six weeks by Parcel Post.

_ The Hearst Corporation 250 W, 56 8t., New York, NY 10018
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There's nothing like having your own
unlimited supply of water! I'd like to
show you how you can get it yourself -- by
drilling on your property with the amazing
Hydra-Dirill. You can probably finish the
well in just one weekend, and install the
pump and tank the next one.

Save Money!

Let me send you absolutely FREE a complete
information package full of pictures, descriptions, and
prices of the equi There's even a fully-illustrated
booklet called "How To Drill Your Own Water
Well", and a recording of a half-dozen folks just like
yourself from all over the country who have drilled
their own wells and saved a lot of money!

Expert Help Available

You'll also find out about our Toll-Free Consult-
ing Service. It's a DeepRock exclusive! If you have a
question while you are actually drilling the well, you
call a special number to talk with a drilling consultant
for on-the-spot tips.

Then, when you've finished the well, we can help
you select exactly the pump and tank you need, and
show you how to install it. In fact, if you have a video
tape player, a complete instruction tape will answer
most all your questions. And the tape comes free with
your pump. Anything else you need — call the toll-free
number!

Homeowners! Gardeners!

Say Goodbye
to Expensive
Water Bills

--with Your Own
Easy-to-Install
l;Vater Well System®*

Remember the Drought?

Need water for your lawn and garden when the city
says NO WATERING? Tired of paying mwice for
your city water -- once for the water itself, and then
again for the sewer charge?

Be Water Independent with
your own water well system
you install yourself!

-’
| nf
| I.‘ s
/| e
& |
Yours FREE: ‘
% "How To..." booklet -
% 33 rpm record | @

% Complete info & prices
FOR FHEE IHFDHMATIDN PACKAGE

Il Toll-Free

1 800-333-7762

Ask for Operator 7168)

L. s & § §F & § § § N 5 ¥ ¥ _&§ ]

r FACTORY DIRECT

| 7168 Anderson Road ||
[ Opelika, AL 36803-0001 i
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OLD HOUSE RESTORATION

BY EOB VILA

Outdoor Living Space

REATING an out-
door entertainment

most popular home improve-

outdoor living rooms, these
spaces provide a place for
family entertaining or just
plain relaxing.

arelatively modern strue-
ture and, in most cases,
aren't appropriate on a re-
stored period home. For
many of these old houses,
adding a patio or a gazebo
may be the most authentiec
way to go.

Several factors must be

adding either of these out-
door living spaces to a period
home, These include the
physical qualities and charac-
teristics of the space and
place, as well as the kind of
entertaining you plan to do
there. In addition, you'll be
better off working within the
confines of the land and exist-
ing landscape.

The importance

of proportion

When studying the propor-
tions of a building, the rela-
tionship between the amount
of solid wall space and open-
ings or voids (like doors and
windows) on its face is taken
into account. The construe-
tion materials used, as well
as colors, textures, size and
seale of all facades and deco-
rative elements, are also con-
sidered.

The key is to keep any add-
ed structures in proportion
and scale with what already
exists, For example, if your
houze has a porch and you
want to build a gazebo near-
by, the elements and propor-
tional composition of the

Contributing Editor Bob
Vila is host of public televi-
sion’s “This Old House "

]

area is one of today’s o

ment projects. Often called ¥

carefully considered when F

Although decks are & com- |
mon item today, they are also §

porch are important, How
tall and long is it? What types
of railings, if any, are used?
What's the spacing like be-
tween the poreh columns?
Are they fancy or plain? All
these things should be con-
sidered when choosing or de-
sipning the gazebo so that it
complements the house.

Ohviously, a professional
is trained to pick up these
types of things quickly. But
the average layperson, if he
or she has some examples to
follow and has a good eve for
| design and detail, can usually

tell what goes and what
| doesn't.

You want to avoid, at all
costs, adding a structure
| that's out of proportion with

what's already there, U1

show up right away, spoiling
the visual composition of
your property,

The type of use this out-
door area is geared for is also
important. Will it be used for
active or passive activity? By
this, I mean do you want a
place to sit and sun yourself
in the backyard and play
cards or board games or do
you want a space suitable for
parties and dancing?

All thiz should come into

| play when designing your

Adding outdoor structures to your old house 5 a g.reatwaytninﬂ'mjmur living space. Some of these
structures are even available In easy-to-bulld kits like this Victorlan gazebo.

outdoor space—if you plan to
ise it for more formal fune-
tions you don't want & lot of
informal features.

Patio pointers

Binee most folks in the 158th
century didn't have the lei-
sure time that we do now,
adding an outdoor patio area
ta homes built in thiseraiza
20th-century concession to
modern living. {Back then,
most planmed outdoor spaces
were usually considered do-
mestic workyards. ) So, even
though it won't be an authen-
tic re-creation, adding & patio

d'hl.‘r.-:r farrm ':|I|.|r1;a |
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Save Gas, Save Engine with ‘POLY’

GUARANTEED LOWEST PRICE (sce details below)

The following introduces one of the

The Secret is “Poly”

"Poly” Is short for palytetrafluoroethy-
lene (TFE), the slipperiest substance
known to man. (18981 Guinsss Book of
World Records). Petrolon Corporation,
makers of Slick 50, Invented a way to
permanently bind this slippery chemical
to your englne with one treatment. Just
one quart of Slick 50 can reduce engine
friction, increase gas mileage and horse-
power and reduce engine operating
temperature, causing your oll and engine
to last longer... plus it reduces metal wear,
defraying cosily overhauls.

Years of Testing and Use
Have Proved it True!

Slick 50 has been thoroughly tested in
independent laboratories and out on the
road:

The March/April 1982, p. 35 issue of
“Comsumer Digest” magazine stated,
"Slick 50 does reduce engine heat and
ordinary wear, and our informal tests

Indicate that it will improve gas mileage
by about 2 or 3 miles per gallon.”

One of the country’s most respected
research institutes reported applying
a powerful ultrasonic deaning process to
a Slick 50 treated engine and were sur-
prised at its permanence. “We actually
expected the Petrolon Slick 50 TFE Resin
coating to also be removed, but later
found it was still there.”

TUOV. a German testing laboratory with
credentials every bit as prestigious as our
Underwriters Laboratories, tested Slick
50 in 1986. They found substantial
increases in both gas mileage and horse-
power. Their tests showed that these
gains were due to a reduction in friction.

The Federal Aviation Administra-
tlem has fully a similar product
for alreraft—Slick 50 Alrcraft Piston
Engine Treatment (FAR. #33.49). This
FAA endurance test simulated 1400
hours of engine use. "

The power technology ratory at a

southwestern university
stated, "Slick 50 does increase horse-
power and decrease fuel consumption in
tests done at the university.”

The Space Shuttie Columbia uses the
chemical "poly” in its and bearings
because it Is the only chemical lubricant
which can withstand the heat and cor-
rosive elements of space.

Perhaps most dramatic of all is a tor
ture test overseen by the Antomotive
Services Council for Pennsylvanis and
shown on WIVE television. Three cars
with 75,000 to 129,00 miles on them were
treated with Slick 50. Six months later
the oil was drained from each vehicle, and
the cars driven without the ofl plugs for
about a hall hour. The water temperature
never rose and the engines sustained no

apparent damage.

it's Easy to Treat Your Engine
A few minutes before oil and filter

change, add the engine flush you get
firee with each order to clean out the

engine. Let the engine idle for 5 minutes,
Then drain the oll, change the filter and
add the proper amount of oil, less one
quart. Add one quart of Slick 50, drive
for 30 minutes, and leave it in the crank-
case for at least 3,000 miles. As the engine
operates, the oil carries the "Poly”
between the parts where it I8 burnished
into the pores of the metal

Only One Treatment Necessary
It's permanent, so you do it only once,
not each time you change ofl One quart
of Slick 50 will treat all standard 4, 6 and
B-cylinder gasoline and diesel engines.

Works with Most Oils

Slick 50 will work with all petroleum-
based oils and all synthetics compatible
with petroleum-based olls with the excep-
tion of graphite oils. However, once an
engine is treated, you can go back to a

graphite type if desired.

4 Ways Slick 50
Saves You Money
Your actual percentages may vary

but no matter what your conditions, Slick

50 can:

1. Increase mileage

2. Increase horsepower (small
cars and large RV's really need this)

3. Reduce operating temperatures, thus
increasing the lubrication and life of
the oil and engine.

4. Minimize or ellminate costly overhauls
by reducing engine wear

Up to 80% of the engine wear on a car
can be caused by lubrication starvation
cars experience when first started before
the oll begins to circulate. Slick 50 can
eliminate this problem for less than the
cost of two tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 is s in an excellent
grade of petroleum ofl which meets or
exceeds every manufacturer's engine
warranty requirements. In addition, this
oll carries an American Petroleum Insti-
tute service dassification SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. If you don’t
notice an improvement in engine perfor-
mance, return your invoice with a short
note telling why, for a prompt full
refund—no questions asked.

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make hand-
some profits. Having such solid test
results from major institutions make
Slick 50 easler to sell than many other
products. Free dealership Information is
sent upon request.

GUARANTEED LOWEST PRICE!
If at time of purchase you have seen Slick
50 advertised In a current magazine at
a lower price, we will beat that price by
$2.00 per quart.

For purchase or further information
call toll-free 1-B00-525-8624, ext. 7 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 255
South Bent Avenue, #B2, Dept. PM783,
Sm ilamus. Culﬂumhm

"fu | want to improve my car's perlnrmnnce
and save my engine—rush me risk frae;

[ One Slick 50 at $38.95 + $4.00 shipping and
handiing. Cail. Resicents sdd 7% Seiss Tax.

[ Give me free shipping and handling for my
order of 2 or more at $39.95 each.

OCheck OCOD. 0O Visa/MasterCard
Card #

Exp. Date

Name

Address
[Give street address il posaible for UPS delivery)

City Zip

==pEc
Progressive Energy Corporation

255 South Bant Avenus, #82, Depl PMTES
San Marcos, Calilornia 52089
CALL NOW, TOLL FREE 1-800-525-8824
IN CALIFORMIA, TOLL FREE 1-800-233-8558,
£1689 Progresasva Enerngy Corp.




TOBEBROK

And it always comes back
for more. Job afterjob
after job. The Mylar*
coated, laser tested,

Stanley POWERLOCK*

tape rule.
The tape rule
by whichall
others are
measured.

Titweiicrm of Ths v by 'Woro

ml! 7 TRE PRNERSNALS The e g of Pe POWERLDOUE Tapw Ruse come 18 & gt iradienarh ol Tha Sty Wone. © 1588 Slaniey Tous

OLD HOUSE RESTORATION (Continued from page 44)

can be done tastefully to keep within the flavor of the era.

Keeping in mind that any added space should follow the scale
and design of the structure, it stands to reason that outdoor ar-
eas on very old homes should be plainer than those surrounding
later, more ornate Victorian houses. A patio should reflect the
nimple eompogition, straight lines and rectilinear organization
of these early buildings. Using native stone or rocks, like blue-
stone, fieldstone, shale and slate, keep the shape nimple and in
line with the structure of the house itself. Design the patio so it
follows the outline of the house on one side and the natural con-
tours of the land on the other.

Like everything else, patio design became more fanciful and
elaborate in the Victorian era. Homes of wealthy owners may
have used imported stones and more geometrie, fanciful patio
designs. The landscaping itself became more ornate, with
ponds, fountains, walkways and garden walls. The more tradi-
tional or common Victorian homes used simpler materials and
layouts, again keeping things in line and proportion with the de-
sigm of the house itself,

Gazebos today

Gazebos became popularin this era and were often found in Vie-
torian gardens. Again, the structure must be kept in proportion
with the scale and composition of the house to be a successful
addition. Fortunately for owners of old Victorian houses, gaze-
bos are making a comeback. There are prefabricated, easy-to-
assemble gazebo kits available today, like the one shown on
page 22, made by Vixen Hill, Main St., Elverson, PA 18520, All
the materials needed for the gazebo's construction are shipped
to your site and simply bolted together. If you can't find exactly
what you want from a manufacturer, you can always choose a
fairly simple design and have a local carpenter customize it with
Vietorian-style millwork and lattice panels.

Another alternative is to build the floor (and sometimes even
the roof) yourself then order the other modules, like the posts,
banisters and fretwork. This will be cheaper than going the
complete prefab route and having all the materials shipped to
you. There are design books available, too, that feature several
different gazebo styles. Using one of these plans, you can also
opt to build it yourself or hire someone to do all or part of this
work for you. What you decide to do depends on your level of
carpentry expertise and your budget. Of course, the cost of this
project is dependent on the type of wood you use.

Working with the |

Oneof the bi t mistakes [ see old-house owners make, when
trying to tackle a project like this, is not realizing what an im-
portant part the compesition and color of the surrounding land-
scape has on the success or failure of your completed project. So
before you decide to add a patio or gazebo to your property,
there are some important points to consider.

One of the main things you must be aware of is the topo-
graphy of your land. Flat ground is relatively easy. But if
you've got some slopes and changes of elevation across the
yard, you must be careful, :recm]ly when laying a patio, that
you don't disturb the natural drainage of the land. You don't
want to create hazards, like forcing rainwater torun toward the
house. Another thing to keep in mind is the importance of the
plant material you've already got back there and work with it,
not against it. For example, if you've got some nice flowering
shrubs or specimen trees, make sure your patio or gazebo is
constructed in such a way that it highlights, rather than de-
tracts, from these,

Color, too, plays animportant part in all this. If you're adding
agazebo and have lots of flowering trees and shrubs, choose one
made of cedar or redwood that can be stained a neutral color,
But if your landseape is mostly evergreens and nonflowering
shrubs, it may be better to finish the gazebo with a color in the
same family as the house. Each situation must be evaluated and
Jjudged visually to discern what works best, ™
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589 THE PROTECTION YOU NEED

Pratect your home with AT&T's Security System 8000,
custom designed for the right level of wireless protec-
fion for your family and property. The self-monitored
System offers a vaniety of protection services, and is
professionally installed. Free brochure.

600 DECK CARE

Wolman® Deck Care products help restore and pro-
tect against harmitul effect of water. Two brochures de-
scribe product line - ' Treat your deck to a longer life, "
and ““Treat your deck to the rich warmth of natural

601 ABOVE-GROUND POOL CLEANER

Kreepy Krauly VacMan™ Automatic Pool Claaner was
designed specifically for cleaning flat bottom above-
ground pools, Product pamphiet highlights its advan-
tages. including true random-pattérn coverage for
mare effective cleaning. Free

602 BOATING/SPORTING ACCESSORIES

Davis' 24-page color catalog is full of useful and unigue
gear and Instruments for power and sail boating. Plus
hunting, diwing, fishing and camping products. Free

603 STRAIGHT SHOOTING

Browning presents its 1989 hunting and shooting cata-
log. 105 pages filled with custom guns, shotguns, ri-
fles, pistols, gun cases, accessories, knives, videos.
Includes clothing toc—outerwaar, underwear, shirts
and pants, gloves, and boots. $2.00

G04 PERSOMAL WATER POWER

Bombardier introducas the 1989 Sea-Doo Personal
Watercratt, with Semi-V hull design, seats two people.
12-page color brochure gives details and specs. Free

505 OUTDDOR SOUND SOLUTION

The ail weatherproof Omnispeaker from Paramount
Pictures Corporation, distributed by Tripod Interna-
tional, is the Outdoor Sound Solution. Omnispeaker
has 100 Watt Capacity, a waterproof bass speaker and
a Motorola piezo tweeter that can be planted in the
ground. Fully illustrated brochures, including in-
ground installation. Free
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606 ENGINE LUBRICANT

Slick 50, a TFE resin engine coating, is designed to re-
duce engine wear at start-up, while improving horse-
power, increasing gas mileage, reducing toxic
emissions, and lowering engine temperature by reduc-
img friction. Brochure gives details. Free

607 HIGH PERFORMANCE SUSPENSIONS

Rancho Suspensions presents its 64-page 1989 off-
road and street suspension catalog filled with shocks,
strets, springs, stabilizers, anti-sway bars, urethane
components and accessories for fight trucks and
sport/utility vehicles. $3.00

608 TABLE AND CHAIR SUPPORT

“How To Reinforce Tables And Chairs" pamphiet trom
Stanley features simple ways to reinforce wobbly ta-
bles and chairs with low cost hardware. Free

609 SMALL STONE OUTBUILDING

This stone-sheathed utility shed fills the bill for bath
town and country gardeners who nead more room.
Plans consist of four 17 x 22-in. drawing sheets, a de-
taited 8-page instruction manual, and a complete ma-
terials fist from POPULAR MECHANICS. 518.50

610 POWER FOR ALL
Brochure on full line of Honda Power Equipment, in-
cluding lawn mowers, riding mowers and [awn trac-
tors, a utility tractor, generators, pumps, tillers,
outboards, power carriers and snow throwers. Free
611 FINISHING TOUCHES
Tips on Wood Finishing 30-page brochure includes de-
tails on beautitying and protecting new wood, plus rés-
toration technigues for old wood. Many wood projects
are outlined step-by-step, with over 50 photographs
plus color charts from Miniwax Co. Free
612 SPACE-AGE LUBES
Progressive Energy’s brochure features automobile
lubricants that reduce engine temperature and friction,
thereby increasing HP and performance. Also works in
differentials, transmissions and gaar boxes. Free
613 UPHOLSTERY TRAINING VIDEDS
Verano Upholstery brings you a complete coursa
filmed in their shop. These two haur tapes will take you
step-by-stap throwgh the procedures of recovering fur-
niture, auta, and marine seating. Learn at home at your
own pace. A manual on starting and operating an up-
;?Isg.r,r business is also available. Brochure explains
. Free

614 LIFETIME FINISH

Beautify and protect your automabile. Liguid Glass
would like to introduce you to their Liguid Glass no-
wax auto polish and their Connoisseur’s Choice leather
and vinyl protectant. 8-page brochure includes infor-
mation, testimonials and samples. $1.00

615 GUIDE TD INSULATION

Owens-Caming's comprehensive 32-page Homeown-
er's Guide to Insulation features the latest government
recommendations and tips on maximizing enargy sav-
ings, upgrading existing insulation, insulating consid-
erations for new room additions and when building a
new home. Free

616 INSTANT COMCRETE

Nomix™ PostSet Instant Post Hole Concrete takes the
time and mess out of working with all-day setting con-
crete, This quick-seltting concrete needs no mixing and
no tools. Brochure explains ail. Free

617 INGROUND POOL CLEANER

Kreepy Krauly® pool cleaning system awtomatically
vacuums your inground pool every day, and eliminates
hand vacuuming. Product pamphlet compares Kreepy
Krauly's 3-year warranty with other automatic pool,
cleaners. Free

618 POLISHED PROTECTION

Polyshield Products introduces the quality quintet-five
products that protect and beautity the exterior and infe-
rior of your car, boat or plane. Brochure describes Po-
lyshigld’s cleaners and polishes in detail. Free

619 POPULAR MECHANICS HOME HOW-TD

If you're wondering about tackling any of these do-it-
yoursell projects . . . hanging wallpaper, mounting
new lighting, tiling a wall or floar, wiring a plug, mixing
plaster, working with glass; or major remodeling, re-
pairs, construction, then this book is for you! Easy-to-
{ollow slep-by-step instructions with ower 3,000
illustrations and photographs. $29.95

620 BRING WARMTH AND BEAUTY HOME

Give your home a special warmth, beauty and opean-
ness, PPG Industries’ 8-page brochure describes how
windows made with Sungate coated low-E glass offer
superb thermal performance while adding & special
warmth and openness to your home. Free

This Coupon Expires September 30, 1989
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FREEWHEELING

BY TONY SWAN

Barnstormlng Wlth Bultk

rededicated itself to the
building—and, hopefully,
selling of—"Premium
American Motorcars.”

As a peneral mission
statement, that's hard
to argue with—very
lofty, without being
pompous. Unfortu-
nately, when it
comes to interpret-
ing “Premium
American Motor-
cars"” in cold steel,
Buick hasn't been
quite as successful.
Without putting too
fine a point on it, sales
over the past few years can
be characterized as disap-
pointing, and a lot of clever
guys have been wandering
around up in Flint trying to
figure out just what a Buick
ought to be.

However, while there's
still some uncertainty on this
particular question, we have
a couple of reasons for beliey-
ing that Buick is about to
turn the corner on the image
issue. We've seen some of the
thoroughly appealing Buicks
that the division will be
bringing to market a couple
years down the pike. And
more recently, we had an op-
portunity to play with some
of the powertrains Buick
may be planning to offer even
S00MET,

Firebird follies

To sample its future power-
train dimensions, Buick in-
vited us out to Firebird In-
ternational Raceway, in
Phoenix, for a day of tire-

tion of some rather
interesting variations on cur-
rent themes.

The roster ran from mild to
wild, with a low-boost turbo-
charged Reatta, a high-boost

turbo Reatta, a rear-drive

48

8 WE'VE been hear-
ing for a couple of
years now, Buick has §

the quarter-mile comes up in
14.5, almost 2.5 seconds bet-
| ter than the garden-variety
edition. The rear-drive turbo
version is also eapable of 140
mph flat out, 15 mph better
than the stocker.

smokin' and general evalua- |

turbo Reatta, a super-
charged Regal, a rear-drive
turbo Regal and even a tur-
hocharged Electra Estate
Wagon.

That may sound like a
pretty mixed bag, but we
guickly found a significunt
| {'llrl'llﬂllni!tjt_\' onee the hoods
were popped open. Every
one of these concept hot rods
is powered by GM's corpo-
rate 3800 3, 8-liter V6 engine,
all equipped with some sort
aof foree-fesding apparatus.

Critic's choice

Although we consider it an
unlikely bet for production,
ginee the basic caris very low
volime Lo begin with, our fa-
vorite in this entertaining
lineup was the rear-drive
Reatta turbo. Not only does
this setup improve the car's

| rear-drive Reatta is powered by Buick's potent
245-hp Regal Grand Mational 3.8-liter turbo Vé [right).

handling, which is quite B3
good even in standard-
izzue front-drive trim, it
also gives it a distinetly
MEANner appearance, re-
plete with faney extensions
to the rocker panels and uir-
dam, plus a power bulge in
the hood.

The bulge does in fact cov-
er substantial output—=2456
hp at 4400 rpm, 355 [b.-ft. of
torgue at 2800, A stock 3800
V&, by way of contrast,
makes 165 hp at 4800 rpm,
and 210 Ib.-ft. at 20040,

That's a healthy bump in
propulsive poteney, and as
you'd expect, it gets the
Reatta down the straights in
a hurry. Getting to 60
mph takes 7 seconds, fe
which is about 2 sec- [
onds quicker than the
stundard Heatta, and

mare impressive when you

Bl gether rear-drive Reatta

The plausibles

surrounding sheetmetal to 60

These numbers are even
realize that the cobbled-to-

outweighs the production
version by over 500 pounds,
tipping the scales at a pon-
derous 3900 pounds.

Much as we liked the rear-
drive Reatta turbo, we view

the front-drive versions as
more production likely, and
of the two of them, the mild
version 12 much the more
plausible,

With hoost dialed back,
the 3800 V6 makes 230 hp at
5100 rpm and 260 |b.-ft, of
torgue, enough to hustle the

mph in 8 seconds and through
the quarter-mile in 15 flat,
There is some torque-steer
penalty for all this muscle,
but it's not nearly so pro-

er concept car that got the
G.N. engine treatment.
Buick also showed a super-
charged front-drive model.
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nounced as it is in the higher output ver-
8l0n.

With boost running as high as 16 psi,
this one matches the hp of the Reatta
rear-drive, although torque has been
held back to 300 Ib.-ft. because the auto-
matic transaxle simply can’t handle any
more than that.

Straightahead performance is similar
to the rear-drive version, but straight-
ahead is something that requires real
concentration to achieve when the
throttle is eracked open. Getting all that
power onto the ground and maintaining
decent driveability still seems to be be-
yond current front-drive technology.

Regal concepts

Like the low-boost front-drive Reatta,
the supercharged front-drive Regal
struck us as falling into the realm of the
distinctly possible.

Output here is pretty much identical
to the mild Reatta turbo, falling short
by 20 Ib.-ft. in the torque department,
which makes everything about even
since the Regal is 200 pounds lighter.

The supercharger is by Eaton, and
Buick had to fabricate a new intake
manifold to accommodate it. The only
other modification required was new
pistons, yielding a compression ratio of
8.0:1, which was the c.r. for the entire
test fleet.

At this level of output, the super-
charged Regal did 0-60 in 8 seconds and
the quarter-mile in 16. This may not
flatten your nose, but it dusts the stock
Regal by about 2 seconds in each catego-
ry. More important, the supercharged
3.8 is smooth and quicker in response
than any of the turboears.

The rear-drive Regal turbo would
have been called a Grand National just
one model generation ago, and the inter-
cooled turbomotor propelling it bears
strong similarities to the old Grand Na-
tional powerplant. What that means is
gobs of output—=245 hp at 4400 rpm and
356 Ib.-ft. of torque at 2800, the same as
the rear-drive Reatta turbo.

Bince the rear-drive Regal is 500
pounds lighter than the Reatta, it'sa
half-second quicker to 60 mph, though
quarter-mile times are identical.

When it came to challenging Fire-
bird's rather peculiar colleetion of
twists and turns—ithis is a difficult road
course to love—the Regal didn't fare
quite as well as we'd expected, which
may be due to insufficient development
time on the chassis. In particular, the
rear suspension seemed to want a bit
more work, although we have to think
the potential is there, since it was adapt-
ed from the Corvette.

It was also interesting to note that for
all its production improbability, the Re-
gal rear-drive was the only other ear in
this group to get significant exterior
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cosmetic attention. In this case, the
hood received a slightly raised center
section, with small louvers at the rear, a
modification that lends a distinctive
look to the car's profile.

Behemoth with boost

How do you make over two tons of steel
and woodgrain move from 0-60 mph in
just over 5 seconds? Of course. Just add
horsepower.

Buick's Advanced Concepts Group,
which handled all these cars, simply
pulled the Estate Wagon's stock 5.0-li-
ter VB and stuffed in yet another of its
3.8 V6 turbos, this one in GNX tune.
With turbo and intercooler, this engine
makes a whopping 328 hp at 4400 rpm,
with 410 1b.-ft. of torque.

Substitute a 3.37:1 final drive for the
gtock 2.93, and you've got a rig that'll
give Mom and the kids the hole shot at
every stoplight from here to Woodward
Avenue, wire wheels and automatic
transmission notwithstanding.

Chassis modifications include heavier
front and rear antiroll bars, stiffer
shocks and quicker steering, and the
wire wheels wear very serious tires:
255/60V R-16 Goodyear Gatorbacks.

It all adds up to much more fun-to-
drive than vou'd ever expect in an ultra-
traditional 4300-pound American
station wagon, But it's hard to take this
fleet-footed mastodon seriously, be-
cause of all these concept cars, this one
is least likely to see a showroom.

Portents

Which brings us to the question of what
will make it into future Buick show-
rooms, Although it would be a mistake
to rule rear-drive out entirely, it's un-
likely that we're going to see this for ei-
ther the Reatta or the Regal.

While it would probably be easier
—and hence cheaper—to tool up for
rear-drive Reatta production, owing to
the flexibility of the Reatta manufactur-
ing techniques, the car’s low sales vol-
ume wouldn't seem to justify sucha
move.,

The Regal, on the other hand, has the
sales volume but not the manufacturing
flexibility. Which means the investment
would be difficult to justify here, too.

However, there is certainly a mes-
sage in these hotted-up V6 engines.
Buick is casting about for ways to bol-
ster a rather anemic image, and one of
the traditional ways of doing this in
autodom is by finding more hp.

Both Reatta and Regal have been
eriticized for i , and
a little dose of turbo wouldn't hurt ei-
ther of them.

If we were gambling men, we'd be
willing to bet that turbocharged ver-
gions of both these cars will show up in
your Buick store. And soon. ™
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RGONOMICS
is a big word
thatisn'tina

lot. of dictionaries. But
if you're an electronics
designer, then ergo-
nomics is a word that
you can spell backward
and forward,
Ergonomics deter-
mines where and how the
controls are placed on a piece
of equipment. Equipment
designers have to ask them-
selves questions such as;
B Are related controls
grouped nearby one another
so that they will be easy to
operate?
M Are the buttons sized so
an average man can get his
finger on them?

AUDIO

ingerti
Contro

BY FRANK VIZARD, Contributing Editor

The Edipse autosound system uses touch-sensitive controls.

B Do people prefer pushbut-
ton or rotary-dial volume and
tuning controls?

B Are multiple-function but-
tons too confusing?

Nowhere is good ergonom-
ie design more important
than in a car audio system.
This is because you are sup-
posed to be able to operate
the controls of the hi-fi gear

without taking your eyes off
the road. The control panels
of eassette receivers and CD
players are the electronie
equivalent of Braille texts.
For safety’s sake, they have
to be read with your fingers.
For the most part, equip-
ment designers have treated
the issue with good inten-
tions and varying degrees of

Our most recent piece on an-
tennas (“Audio,” page 68,
April '89) pulled in a lot of re-
guests for information on AM
radio antennas. Now, AM ra-
dio fans looking to pull in dis-
tant broadcasts can get some
technical assistance courte-
sy ol two unigue indoor an-
tennas.

The newer of the two is the
ARC (Amplified Receiving
Component) from Parsec.
The ARC ($130) is designed
to boost both FM and AM re-
ception, but it is the unit's AM
capability that makes it novel.
Parsec claims the ARC
will provide clear re-
ception of AM signals
from more than 125
miles away.

The ARC measures
3.75 x 17 x 10in., runs
on AC power, and con-

50

nects to your receiver's 75- or
300-ohm antenna input. It
has four controls. One is a
tuning knob that operates just
like a radio dial. An AM Angle
control allows you to rotate
the antenna for the best
orientation. The antenna's
bandwidth can also be ad-
justed between narrow and
wide, Lastly, the gain control
helps regulale static lavels.
The circuitry is designed by
Larry Schotz, an engineer
noted for his innovations in
radio reception. Call Parsec

at (302) 651-9189 for the lo- |

Indoor Antennas: AM Gets A Helping Hand

cation of the nearest dealer,

Less expensive at $44, the
Omnipotent antenna for AM
traces is origin to Alaska's
MNorth Slope, where oil-field
workers hungered for contact
with the Lower 48,

The Omnipotent, a tire-
shaped object 11 in. in diam-
eter, is simply placed next to
your radio and tuned to the
desired frequency. No can-
nections are required: By
working on the principle of
mutual inductive coupling,
the Omnipotent boosts AM
reception by a factor of 75
timeas.

The Omnipotent is
available through tha
Herrington catalog,
telephone (603) 437-
4939. Herrington offers
a 60-day trial period for

Parsec’s ARC antenna boosts AM as well as FM.  the product.

effectiveness. Gener-
ally, though, we're
asked to commit to
memory the layout of a
control panel—as if we
don't have anything
else to think about.
You might get tactile
notification that your
fingers have found a
button, but you really must
rely on your memory to recall
its function. That's okay if
you're an ex-Green Beret,
and can assemble a rifle
blindfolded. Civilians gener-
ally haven't had that kind of
training, This means most of
us are taking our eves off the
road somewhere along the
line.

Groping for buttons might

_ be something people can do
| while parked, but it's defi-

nitely not a good idea while
the ear is in motion. One al-
ternative to button-groping
under consideration by sev-
eral manufacturers is the
touch-sensitive sereen.
Alpine, for example, re-
cently exhibited a concept
car utilizing this technology.
A complete audio/video
entertainment system, a
CD-ROM based navigation
system, and a rear-view
monitor as well as all other
electronic functions of the car
are accessed via a touch-sen-
gitive sereen, Interestingly,

| installation of the gear is

actually made simpler—de-
spite the fact that a CD play-
er, DAT player, cellular
phone, security system,
AM/FM tuner, Super VHS-
C video cassette recorder,
and a color television are in-

{ Ploass turn to poge 54)
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Let A Kreepy Krauly Pool Cleaner
_iz Keep It That Way Automatically.

Ower 600,000 pool owners worldwide let a Kreepy H:ml“y‘ pool-cleaning system clean their
pool. Automatically. Day after day. Year after year. So, if you're fed up with hand vacuuming
your pool or the constant repair of other automatic cleaners, step up to a Kreepy Krauly...
the best pool-cleaning system in the world. Period.
Unlike others, Kreepy Krauly has lewer parts for less repairs. No extra pumps or
plumbing are required. There are no bags to empty so you'll never have to clean the
cleaner. Better still, whether vour pool is inground or aboveground, new or old, there's
a Kreepy Krauly for you.
Start keeping your pool clean and simple ...
Today. Call toll free 1-800-222-6841 for the
Kreepy Krauly dealer nearest you.

For Aboveground Pools For Inground Pools
The NEW Kreepy Krauly Vac Man™  The original Kreepy Krauly.
Designed specifically for The only automatic pool cleaner
aboveground, flat bottom pools. with a J-year warranty. Thel || I lﬂ 1 in the world. Period.




AUDIO ( Comtinued from page 500

cluded in the car. All of the components
are linked to the central control unit by a
standard connecting cable.

The Alpine concept car represents
the type of system the company intends
tosell inthe next decade, Inmany ways,
the Alpine car is reminiscent of the ap-
proach adopted in the Buick Riviera. On
a smaller scale, though, touch-sensitive
screens already are being used by
Eclipse and Technies.

These two car stereo companies uti-
lize touch-sensitive sereens in different
ways, Inthe Technics CQ-R9550 (§700),
the touch-sensitive screen solves a clut-
ter problem because it can control a tun-
er, cassette player or an optional CD
changer, As you switch among the dif-
ferent modes, only the appropriate con-
trol designations appear on the sereen.
Some universal controls—volume, tape
eject, power, loudness, clock, dimmer
—appear as buttons, and are not part of
the sereen display.

Commendably, the touch-sensitive
sereen of the CQ-R95560 allows controls
for each of three different modes to be
grouped cleanly and clearly together,
Unfortunately, the number of cantrols
in each mode is too numerous for simple
operation.

In the tape mode, forexample, 11 pos-
gible functions are arrayed on the

sereen. With no tactile differentiation
between each function, it becomes very
difficult to operate the CQ-R9550 with-
out looking at it.

A more interesting approach to the
use of touch-sensitive screens is evident
in the Eclipse EQZ-200. The EQZ-200
aetually utilizes two separate touch-
sensitive screens, The larger one to the
far right of the faceplate changes, at the
touch of a finger, to give you a video-
game-like display of either a graphie
equalizer, a spectrum analyzer, the cur-
rent radio station, or tape indicators,
Touching the upper right portion of this
screen illuminates a digital elock,

To the left of the faceplate, under-
neath the cassette door, is the second,
smaller touch-sensitive screen. Mostly,
this sereen serves as a handy volume
control. All you do is slide your finger
back and forth across the width of the
sereen to regulate volume. A function
button in the lower left-hand corner of
the faceplate changes the screen into ei-
ther a balance or a fader control.

Like the Teehnics CQ-R9550, the
larger of the two touch-sensitive
gereens solves a clutter problem in that
each of the multiple elements of the unit
can be adequately displayed. The small-
ér screen (s more viahle as a blind man's
control, since you ean hear whatever al-

terations you make, The EQZ-200 does
have its share of buttons but they are
easily found by tracing vour finger
around the unit's perimeter,

At a list price of $1350, the EQZ-200
should have a fine ergonomic design,
The EQZ-200 also has a lot of other fea-
tures, and superior performance, that
help justify the price tag. Ergonomics
alone shouldn't bust your bank account.

Audi Audio

Bose has teamed with Audi to produce
the first acoustically designed, factory-
installed car andio system ever to be of-
fered as standard equipment in a
German automobile. Based on a test
drive, it's a wonder the German carmak-
ers haven't caught onto the pleasures of
autosound before this.

Available with the Audi 200 series,
the system uses the by-now familiar
Bose amplified speaker modules in com-
bination with a modified Blaupunkt cas-
sette receiver. While Bose is reluctant
to put a power rating on any of its sys-
tems, this one is about the equivalent of
200 watts through four channels. Inter-
estingly, with the introduction of the
Audi system, Bose has become more
fortheoming about particulars.

Bose amplifiers, for instance, differ
from maost in that a patented 2-state am-
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plifier design is used instead of the more
conventional Class B design. In a Class
B design, transistors control the power
flow on a continuous basis, By contrast,
the Bose amplifier operates by rapidly
switching on and off. Thiz switching
takes place at a faster rate than any
changes in the audio signal, so the music
is not adversely affected. The 2-state
amplification doesn't generate as much
heat as Class B amplifiers do. So the
large heat sinks characteristic of Class
B amplifiers are not necessary. This
means the amplifiers can be much small-
er than normal.

Packaged with each amplifier is a full-
range loudspeaker. Two 6 * 9-in. mod-
els are installed in the rear deck. Two
4V%e-in. speakers are housed in a ported
enclosure and installed in the lower part
of the front doors, The front speakers
are enclosed to enhanee bass output. In
the rear, the trunk acts as a speaker en-
closure. Unenclosed speakers generally
lack deep bass.

While the Bose speaker/amplifier
modules are the voice of the system, the
Blaupunkt cassette receiver is notewor-
thy because of its ergonomics, Controls
are grouped in related clusters around
individual raised mounds. For example,
the four radio presets are grouped to-
gether on one mound. Your finger can

then slide off the mound in any of four di-
rections for the appropriate preset.
Other functions are similarly grouped,
making the unit fairly easy to operate by
touch alone,

Although Bose might go about things
somewhat differently than most, its
techniques yield nothing but positive
results in the Audi 200 we evaluated.
Sound guality was generally excellent
although we did encounter some rare in-
stances of muddiness in the bass re-
sponse—a small complaint that would
be praise for many other factory sys-
tems. Bose and Audi seemed well
teamed. The Bose system is also avail-
able as an option in the Audi 100 series.

Meanwhile, more hi-fi companies eon-
tinue to develop alliances with car com-
panies, The latest are Nakamichi and
Pioneer, who will be supplying compo-
nents for the Toyota Lexus. A Nakami-
chi system will appear in the more
expensive L3400, while a Pioneer sys-
tem will appear in the ES250. Compact
dise players are optional in both cars.

Toys Of Summer

When the weather is warm you're more
inelined to bring musie outdoors,
whether it be a personal stereo clipped

to your belt or a larger, portable system
for parties at the beach. But away from

an AC outlet, you'd better be eonscious
of how good vour batteries are.

The first step toward getting the
most out of batteries is to make sure
they are fresh when you buy them. Late
last year, Duracell became the first bat-
tery manufacturer to put an expiration
date on its most popular alkaline batter-
ies, a policy that is fast becoming an in-
dustry standard.

Duracell recently passed on some tips
on how to keep batteries lasting longer.
For example, lowering the volume on
music systems can double battery life,
since amplifiers are among the biggest
power eaters in audio. Motors also eat a
lot of power—but there's no benefit to
glowing down a tape trangport. Howev-
er, Duracell notes that newer personal
and portable audio systems function
with greater efficiency than older mod-
els, due to improved electronic designs.
Studies show that %0 percent of audio
devices now operate with only a medium
drain of 100 to 300 milliamps of eurrent
on the power source,

Duracell also recommends that you
clean battery contact surfaces, and re-
move batteries when not in uze. Finally,
don’t carry batteries loosely in a purse
or pocket, as batteries can be shorted
through contact with coins, metallic ob-
jects or each other, ™

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

_,._.F
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Eveready”Super Heavy Duty Batteries.
All the power you need to make the wheels roll.
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Part boat, part bird, this new ground-effect
vehicle will speed you over the water. And
you don't need certification to operate it.

BY TIM COLE, Sc{e?;"_lg_n;fi _T@c_ﬁ_h.-_‘_u_ﬁ_laj.:_;y.-"ﬂ.erauacu= Editor

OCAL guides call it The Back

Country, maybe the “nether-

est” of fishing’s nether re-

gions, But this clutch of islets
and outeroppings scattered at ran-
dom thruugfmut the Bay of Florida is
also where the fish are. Snappers.
Jacks. Bonefish. Tarpon. They con-
gregate at the end of a punishing 3-
hour journey by center-console boat,
through infrequently traveled, dan-
gerously shallow waters. Just getting
to the fish, let alone getting the lines
wieet, is an all-day affair.

But on this particular day in the
summer of 1990, we're compressing
the time and distance between fishing
hole and frying pan with a flying fizsh
of our own—an airfoil boat designed
to traverse great expanses of water
with unheard of speed, range, carry-
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ing ﬂﬂpﬂﬂit}" a‘nd com- The prototype farecraft skims a German Lake. 'ﬂﬂl‘lgl!—plﬂﬂ
fort. We're at the cockpit [above| will have room for two In a future version.

controls of a flarecraft, a new kind of
flying machine that bridges the exist-
ing technologies for traveling over the
water and through the air,

A revolutionary ground-effect ve-
hicle built in West Germany and
gcheduled to enter the U.8. market
next summer, the flarecraft flies on a
dynamie air cushion just off the sur-
face of the water, like a swan or a peli-
can. Hovereraft, also relying on the
ground-effect phenomenon, have lift
engines that furnish a static air cush-
ion. Flarecraft fly much faster and
more efficiently using far simpler con-
struction and propulsion. The pres-
sure created by the flarecraft's
patented wing shape captures and
compresses air against the water (or

mud bank, or shoal, or coral reef),
which, augmented by the natural
forces of aerodynamic lift, levitates
the craft in a highly stable, uspally
awift sea-skimming flight. But you
can't really call it flying, because the
wing remains in a semistalled condi-
tion: Hence the term flarecraft, a
word that developers hope will join
the lexicon of transport along with
trains, planes and automobiles,

In truth, according to aerodynamic
designer John Roncz—ereator of the
airfoils for Burt Rutan’s world-gir-
dling Vovager and Beecheraft Star-
ship I—a flareeraft is a technology
that borrows from beats in slow-
gpeed displacement mode, and air-
craft, when it flies over the wavetops.
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Alrfish ll reveals reverse-delta, reverse-dihedral planform and large tall structure.

“Airplanes are getting too expen-
sive when you consider costs of opera-
tion, let alone the costs to certify.
Boats are heavy, uncomfortable in a
seaway, and hardly fuel efficient.
Ground-effect technology in these so-
called flarecraft has so many advan-
tages over all prior methods of mov-
ing across water.”

ike many other visionaries, Honcz
foresees a time when flarecraft will
economically replace the kind of
large-scale hovercraft that link Eng-
land and Europe,

“I can see huge flarecraft carrying
cargo across the Earth’s oceans.
Right now, there are no real obsta-
cles,” says Ronez.

The drawing board
Although Ronez’s vision need not

await enabling technologies, organi-
zations with the requ.lrel:igl funding and

drive to harness the ground-effect
phenomenon haven't materialized
—auntil now,

Entrepreneur Bill Russell of West-
F]rt. Connecticut, recently founded

larecraft Corp. to exploit ground-ef-
fect technologies, The company has
entered into an agreement to market
a 2-place recreational flarecraft,
which will be produced by Messer-
schmitt subsidiary Rhein-Flugzeug-
bau (RFB) outside Diisseldorf. RFB's
technical director, Hanno Fischer, is
currently evaluating power and con-
trol issues aboard a prototype called
Airfigh II, the engineering test bed
for the 2-place production machine
that the team has tentatively dubbed
Airfish III. His test tank: the sylvan
waters of Lake Baldeney, home of the
Krupp family dynasty.

“Ground-effect craft are a whole
new transportation system,” Russell

e

rirma N TAL
STABILIZER

RUDDER | 2|

TWASIN
WERTICAL
STABILIZERS

confidently asserts.
“We're just seeing the begin-
ning of it now, but the advantages
in terms of payload, fuel efficiency,
range and comfort are clearly there.”

Best of all, Russell says, flarecraft
are not considered aireraft. Accord-
ing toarecent FAA ruling, the craft is
incapable of free flight in federally
controlled air space. It depends on the
ground to achieve the ground-effect
pressure necessary to create the dy-
namic air cushion. Indeed, according
to Ronez, the ground-effect craft’s in-
duced drag increases with altitude,
making sustained high-level flight
impossible.

“The environment in which it would
operate would be more similar to that
of a surface vessel,” according to the
FAA's Boston-based John Markunas.

Russell is banking on that ruling to
introduce the freedom of flight to po-

‘-'-'

Two Decades Of Ground-Effect R&D

" FUTURE

The West German government subsidized X-113 and X-114 to test
the military applications of ground effect. The X-113 was a
center-fuselage trimaran design. The catamaran X-114 suffered a
reduced payload. Designers reverted to the trimaran design for

_COMMUTER

the uftralight Alrfish |. The end result may be a Marecraft
commuter version. The future commuter, envisioned by Flarecraft
Corp. and Germary’s RFB concern, would be an B8-passenger
design with enough room for cargo, too.
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TOMORROW'S FLARECRAFT

The 2-seat flarecraft, scheduled for introduction in the summer of 1990, will incorporate the
Lippisch flarecraft design refined by designer Hanno Fischer [right] of Rhein-Fiugzeugbau,
A &5-hp liquid-cooled Rotax will power the vehicle, which also Incorporates a small jet

drive for siow-speed maneuverability.

65-HP
LIOUID-COOLED
ROTAX ENGINE

WWATERJET:
BILGE PLIMP
RUDDER (2]

tential flarecraft devotees. He
hopes this introductory craft—in-
tended for recreational use on the
nation’s waterways—will lead to a
series of larger flarecraft for com-
muting, general transport and com-
mercial cargo hauling.

As currently planned, the produc-
tion 2-place flarecraft will be 34 ft. 6
in. from nose to tail and have a wing-
span of 20 ft. Folding winglets will re-
duce the beam while the vehicle is
moored. The main wings are remov-
able for trailering.

Fischer is currently experimenting
with a 90-hp horizontally op 4-
cylinder Hirth engine Airfish
I1. Airfish ITI will likely earry a 65-hp
liquid-cooled Rotax that will be
clutched to a small jet drive for slow-
speed maneuverability in conpested
harbors. A maximum payload of 550
pounds is envisioned, which would be
comprised of two passengers, their
baggage, instrumentation and fuel.
The sport flarecraft will be capable of
a 300-mile range at a cruising speed of
T2 mph.

Four-point harnesses will restrain
the vehicle's dual eccupants, who will
enter the craft over the bow througha
windscreen hatch and descend to the

POPULAR MECHANICS & JULY 1789
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cockpit via a series of
molded fiberglass
steps. Diverg-
ing from the
conventional, the ground-effect eraft
will have no stick and no rudder

als. A single steering wheel will link
Airfish 1II's control surfaces—twin
rudders on the twin vertical stabiliz-
ersaft, and twin rudders on the eraft’s
pontoon-mounted winglets port and
starboard. A single throttle posi-
tioned boating-style on the erash pad
to the left of the operator will power
the flarecraft onto a . Onee a cer-
tain airspeed is achieved, Airfish III
will go airborne without any deflec-
tion the controls. Once in ground
effect, the flarecraft can be hanked
into tight turns, and throttled back to
eruising speed.

“We can fly five times faster thana
ship at half the power,” Fischer pro-
claims. “Airfish 1, our previous test
bed, achieved 100 km/hr. after we
throttled back to an effective shaft
output of only 15 hp.”

New efficiencies

The real advantage is in the tradition-
al aerodynamic value of lift to drag.
It's not uncommon for an airfoil boat

—

Pt LLLSTRATICN BY RON CARBOMI, PHOTO 8Y TIM COLE

ACCESS
HATCH

like Airfish to achieve an L to D ratio
of 20—the most highly efficient free-
Aying aircraft achieves only 15.

“The dynamie air cushion caused by
the flarecraft flying over the water
also gives automatic stability,” Fi-
scher says. “The closer you come to
the ground, the more dense the air
cushion becomes. The vehicle conse-
quently develops more air loads on
the wing surfaces and more height-
sustaining pressure. You achieve a
kind of equilibrium status and you can
fly hands off close to the ground with
peak efficiency.”

For all itscguturistic implications,
Airfish IT1's roots go back to the early
"30s, when a Finnish innovator em-
ployed ground effect to move a heavy
sledpe across a series of frozen lakes,
A tractor-mounted propeller engine
supplied the motive force, augment-
ing the air cushion beneath the eraft.
Soon, the rudimentary vehicle mani-
fested a destabilizing pitch-up at high
speeds—exhibiting a pesky glitch
that would plague future ground-ef-
fect efforts. The Finnish solution:
Trail a ski to counteract this rather
unhealthy tendency,

German aerodynamicist Dr. Alex-

(Ploase turn lo page F24)
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A 13-car pitched.battle
for smaH sedan supremacy
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BY RICH TAYLOR, Contributing Editc |

ntributing Editor;

HESE are America's best-

selling bread-and-butter

cars, midsize workhorses

that take the kids to schoaol,
Mom to the store, Dad to work—and
the whole family to Disneyland. The
things that are really important are
everyday things: Will all the grocery
bags fit in the trunk? Does it have the
ruggedness to rack up 20,000 miles a
year as a busy family’'s only ear?

But there's more to life behind the
wheel than day-to-day scurrying.
And while theze sedans aren’t intend-
ed to be high-performance machines,
the best of them are surprisingly fun
to drive. Even after commuting to

PM Photos by John Lamm

work all week, they're still good
enough to lure you out on a Sunday
morning drive, just for the fun of it.

Wespenta full day driving back-to-
back loops over a driving-for-fun road
near Los Olivos, California. We spent
more time on freeways from Los An-
geles to Santa Barbara, and split an-
other day between Willow Springs
International Raceway and Los An-
geles County Raceway performing
our standard track tests.

We packed in four adults and a
trunk full of camera gear and luggage
for short trips, and even brought
along a 2-year-old to try out the baby-
seat convenience of the back seats.

We made sure that one-third of our
test orew were wonen, bécause waom-
en are primary drivers of the family
car. In other words, we've lived with
these sedans just about the way the
average American family would.

Toyota Camry
Deluxe V6

Unanimously, the nine men, four
women and hnh}' girl of our test crew
prefer Toyota's Camry V6. The
Camry isn't the prettiest nor the most
stimu!atlng to drive. But beneath the
Camry's innocuous bodywork is a
very competent, comfortable, high-
quality automobile.

Like every car in this group, the
Camry is front-wheel drive, in this
case with independent struts front
and rear. Under the hood, the Camry
iHH terrific 4-valves-per-cylinder
2.5-liter V6.

Tu;.'uta is famous for quality, and
there's nary a ripple, gapped seam or
misplaced thread. The interior is se-

date, but seems like the interior

from a more expensive luxury se-

dan, with high-quality materials,

excellent color coordination, and

chair-height Mercedes-like buck-

et seats. There's plenty of room in
the back seat for a 6-footer.

The ergonomies are excellent, with
controls that are both easy to figure
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out and easy to use, four big white-on-
black analog gauges and an excellent
driving position. Driving the Camry
is a delight. The V6 revs to a giddy
T000-rpm redline, and is capable of
hauling this car to surprisingly high
speeds.

There's virtually nothing we'd
change about the Camry, although
our test crew wasn't exactly seduced
by its conservative styling. Even at
the racetrack it’s responsive and pre-
dictable, fast and fun. And in every-
day driving, it's superb.

Almost unbelievably, half the cars
in this test cost more than the Camry
Vi6's §15,762. For our money, there's
no better buy in a small family sedan.

Honda Accord LXI

However, there are certainly other
cars Lhat could be called just as good,
and the Honda Aceord is clearly one of
them. The Accord has been the stand-
ard of excellence gince Honda invent-
ed this class in 1976. Today, it's been
massaged to the point where it's one
of the most sophisticated small sedans
ever built, For example, by using a
double A-arm suspension front and
rear, stylists eould draw the hood line
almost down to the tires, to improve
vigibility and aerodynamics,

The Aceord interior is significantly
larger than the Camry's in cubic feet,
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BEST SELLERS

But it feels smaller. Indeed, the Ae-
cord feels like a much smaller, sporti-
er, more “tossable” car.

Like the Camry, the Accord posted
ml.d ack performance at the race-

E Obviously, the feel of a family
sedan is more important than abso-
lute track numbers. And the Accord
feels terrific. The steering is firm and
positive, the handling is neutral, and
the little 2.0-liter Four revs easily.
Unfortunately, you'll find yourself
shifting down a gear on hills the
Camry conguers in high gear.

Our test car was upholstered in a
tasteful checked eloth that givesita
very upscale, ritzy feeling. Even the
trunk iz well finished off. The driver’s
ergonomics are excellent, with con-
trols and gauges that put you at ease
immediately. The seats have good
side and lumbar support for spirited
driving and the 5-speed gearbox is
easy to shift,

If the Accord is 5o good, why didn't
it win this test? Well, the Camry feels
more solid and substantial to us, more
comfortable and, well, effortless.

o

CHEVROLET
CORSICA LTZ

Realistically, though, many people
may prefer driving the Accord to the
Camry. There's more interaction be-
tween driver and machine, so it's
more fun, That illustrates the differ-
ing corporate philosophies of Toyota
and Honda. Toyota builds compe-
tence—Honda ereates fun.

Mitsubishi Galant GS

However, if driving fun is a priority,
you won't wint to miss a test lf riveina
Galant. This is a real sports sedan,
with a staggering list of high-tech fea-
tures. The GS version we tested uses

a microprocessor and sensors to tune
the air-spring suspension and vari-
able shock absorbers. It's not a true
“active" suspension, but certainly one
of the most high-tech suspension de-
signs of any sedan currently in pro-
duetion,

The Galant shines at the track. Its
68.5-mph slalom speed is the highest
we've seen in our testing of small pas-
senger cars. The slalom is designed to
test suspension control in transient
handling, empirical evidence that the
high-tech chassis really works.

he engine is a 2.0-liter Four with

PRICE: ENGINE! ENGINE EMGINE/ TRANS- WHEEL- LENGTH WIDTH THACK
MANUFACTURER LIST/ DISPLACEMENT HP, NET/ DRIVE MISSION BASE O OVERALL FRONT/REAR
MODEL AS TESTED (edee) TOROUE(b.1L) LAYOUT TYPE (in.mm) (in/mm) (in/mm) (in./mm)
 Chevrolet CorsicaLTZ 512,895 L4 OHY 130@ 4700rpm’  hont! 3-speed 1034/ 1834 BRI FS581416
513,726 173.1/2837 1680 @ 3600mm koot aulo 2625 4656 1731 FIS5.31404
 Dodge SpiritES $12405  L4SOHCTubo  150@4800mm  front 1083 18120 681 F5751450
514,438 152 52508 180 @2000rpm  fronl manual 2622 2 4600 2 1723 R57.2/1452
Ford Tempo GLS 510,273 L4 OHVY 100 @ 4400 rpm/  frond!  Sespeed 989 i77.0 B3 F54013093
512,145 140,3:2307 13000 2200pm  front  manual 2538 4404 1734 ST 61462
Honda Accord LXi $15,920 L4 SOHC 12V 120@5800pm/  fronl S-speed 1024/ 1787 674/ F58.31480
$16,165 118.81955 1220 4000mpm  front  manual 2599 4562 1711 R:E8.11475
Hyundai Sonata GLS §9605 L4 SOHC TI0@A500rpm Mot d-speed 1043 1840° BBD  FS7T.454
$13,700 143.1/2351 1380 3500 pm  front aubo 2648 4679 1748 R:5671439
Mazda 626 LX £13,199% L4 S0HC 110 @ 4700rpm’  front 4-speed 1014/ 1793 665 FS57.31454
£15,447 133.2/2184 130@3000pm front  auo 2574 4552 1688 RST.7465
Mitsubishi Galant GS £15,265 L4 DOHE 16V 135 6000mpm hont' S-speed 1024 1839 667/ F.57.51450
$16,678 121.81997 125@ 5000rpm  front  manual 2599 266D 1683 R:57.51450
Nissan Stanza GXE 512,198 L4 SOHC S4@5200rpm¢  front’ 4-speed 1004/ 1778 6BBS F5751458
516,738 120.41974 M4 @2800rpm oMl aulo 2549 4514 1688 R:G7.51458
 Oldsmobile CutiassCalaisSL 511955  L4DOWC1GV 150 @5200rpm hont 3-speed 1034 1788 667 Fos@ 1411
515,663 140.3/2300 160@4000pm  fronl  aulo 2625 4535 1803 RSS24M
Peugeot4055 $17,700/ L4 SOHC 110@ 5200 rpm'  frontl  S5-spesd 10540/ 177.7 6768 F56.71430
518,145 115.6/1805 120 @4250rpm  fronl  manual 2668 4511 1718 R:56.4/1431
Subaru Legacy L $12,000° Flal-4 SOHC 16V 160 @ 4500mpm  front Sspeed 10200 1TBO00 6700 FSB1/1424
515,500° 134.2/2200 161/@5800pm font  manual 2589 4519 1701  FA56.11424
 Toyota Camry Deluxe V6 514,108 VEDOHC24V 153 @5600mm’  hont  Sspeed 1025 1821/ 673 F.5B.A1480
§15,762 15292507 155@4400rpm  fromt  manual 2602 4623 1708 57101449
Volkswagen Jetta Carat §15,140/ L4 DOHC 105 @ 5400pm/  front S-speed 973 1717 BEY/  FSE31429
515,535 10851780 110@3400mpm  front  manual 2470 4359 1678 FRSED1421
‘Estimated

1. Basl speed achieved while waaving thiough sevan cones placed in-ling, 100 it apan: speeds provide incex of iransiant responsa,
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NISSAN
STANZA GXE

dual counterrotating balance shafts,
double-overhead cams and four
valves per cylinder. It's neither as
powerful nor as smooth as Toyota's
V&, but its nervous energy and raspy
exhaust note are perfectly in keeping
with the Galant's spirited and sporty
personality,

Computers are used to control not
only the suspension, but the variable-
assist steering, We couldn't tell much
difference between Normal and Sport
suspension settings, but these high-
tech details typify virtually every as-
pect of the Galant, from 4-wheel dise

brake=—ABRS optional—to high-zoot
sound system,

The Galant styvlists have carved a
lot of visual interest into the body and
interior. It's more dramatic than the
Camry, though perhaps not as sophis-
ticated as the Aceord. The driver's er-
gonomies are particularly well
thought out, with a nice fat steering
wheel, big gauges and logical place.
ment of controls

Bottom line, the Galant is a d-door
sports car that's always ready for ae-
tion. It’s all a matter of personality.
Compared to the conservative perfec-

OLDSMOBILE
CUTLASS
CALAIS 5L

o - B

FORD TEMPO GLS

TEST RESULTS

tion of the Camry and developmental
polish of the Accord, the Galant GSis
high-tech brash and sassy,

Mazda 626 LX

Mazdla's 626 iz the most popular Japa-
nese car in Germany. It's easy to see
why. From the outside, it has the
same rounded shape as a 3-series
BMW or Scorpio, sort of a prettier,
more delicate version of the same vis-
usl themes used on the slightly larger

Toyota Camry.

the 626 has a dash with a

"ease s bo page 1201

Inside,

CURA STEERING HRAKE FUEL ECONDMY ACCELERATION BRAKING TO00-FT.' SWIDPAD® EPACARGD EPA F#SSEHGEH
WEIGHT TYPETURNS SYSTEM (EPA T ~ [-G0 MPH (sec. ) G60-0MPH SLALOM  Z200-FT. VOLUME

(lbs.)  LOCK-TD-LOCK FRONT REAR PM test ViMILE {sec. 5 mph) (LN} (mph} CIRCLE(G) (cu.f.) ltu 11 |

2750 Power RAP Fif 7-in, vanted disc 18 1287 123 66,61 B2 135 108.5
29 R:¥ B drum 17.61 17.79 (@ T6.92

2850 Powar RAP F:10.0«in. venled disc 18 11.11 144 6521 a2 14.4 1110
25 A8 &-ir drum 17,16 16,66 ('t B2.19

2650 Power RAP F:5.2-in. vanied disc 19 1364 132 65,58 7 129 102.0
a0 B8 O-n. drum 2228 1819 @ 74 68

2700 Power RAP F-10.2-in. venled disc 2 12.97 131 67.07 BO 137 1043
a1 A7 8-n. drum 21.14 1777 B TEI3

27040 Power RAP F:10.1-in. venled disc 21 14 60 167 B63.10 BO 124 113.8
30 R Oiin. drum 15.58 18.87 i 7258

2850 Powar RAP F A0 4-in wenied disc ] 14.38 131 B0, BS Th 158 100.0
- | A:10 S-in. drusm a2 .04 1B B0E T34

2800  Powar RAP F:10.4-in. vermed disc 21 1246 158 68.57 B2 10.5 105.4
3 R:10.4-in. drusm 17.47 1747 @ TT.BE

2 Powar RAP F'3 7-in. venied disc 21 1635 130 6275 P 12.0 B0
32 R:8.2-n. drum 18 B8 19.78 (= 68 44

2800 Powar RAP F:8. 7-in, vanied o 20 1264 162 6743 B2 132 103.6
29 R:7.8B-in_drum 080 17823 7838

2700 Power H&FP F:10.5<n. vemied disc 20 13.24 126 B4, 72 4 147 1047
31 R B-in. drum 21.05 1788 @3 75T

2700 Powar RAP F:10.2-in. venied disc 20 12.01 140 B3.53 A1 145 100.0°
a2 R:10.5-in. drum 2043 17 39 & B0.21

2000  Power RAP F10.04n. vented dec 18 12.15 158 6315 A1 14.6 B9.0
18 A:10.6-in. drum 1724 1749 @ Ta.85

2450 Powei RAP F9.4-in, vanlod e 22 12.57 130 B61.51 B3 16.6 B6.9
a8 R:T A-in. drum 25,27 1753 @ 7761

2. G-lorce generated dunng steady-state ravel around a 200-.-dia. circle. Char! number is an average of bast ow and cow
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ALGLLECGTIBLES

Old-bike buffs restore the gleam to snazzy,2-wheelers

itrib uting

HESE DAYS, you'd be an
exception to the rule if there
't a long list of per
childhood artifacts
wish were never di

maybe ev

become so precious that in most cases
we can hardly afford to replace them
just to satisfy an lgie longring.

(Of course, ‘hen we were
growing up there was never time to
look any direction but straightahead.
[t only seemed natural that when
something as important as a new bicy-
ele was acquired, the old one had to
go. Fortunately, the bike you grew up
with may be one of the youthful neces-
sities that you can still get back, In
fact, 1940s" and 19508’ era bicycles

&4

1I.

and recapture a strea

! b

miined pieee of their lost youth.

i \"Ii'..

hecome one of the hottest cate
eollectibles in recent vears,
Reliving th arefree days of
sehool's summer v ion and the in-
dependence our bicyeles allowed
would be cauze enough to search out
the Schwinn or Columbia of the day,
but the significance is even more
deeply rooted to many PM readers.
After all, that bike probably repre-
sented our first e 1A

il possessions, i

Schwinn curator James Hurd with the all-
fiberglass Bowden Spacelander of 19&0.

TR PR PHCITO) BY BILL ASHE. BOTTOA PHOTO BY G FHOTOGRAPHIC

regular maintenane

pairs and hopefully surviv

tentioned modifications,

point on, we were hooked.
Even if vou weren't necessarily of

W
From that

ding World War 11, it's easy

ize the bieyeles of that era as

classics of etyle and design. Their
most prominent feature, and the one
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Every colorful detail, even nameplates, are
availlable to restorers at collector meets.

which distinguishes these two
wheelers from all that came before,
are the wide balloon tires.

The tube design of those balloon
tires made punctures easy to repair,
but they were not popular in America
because of their higher cost. The Chi-
cago-based Arnold, Schwinn & Co.
saw them as a strong selling point,
though. The company's engineers du-
plicated the wheel tooling and tire
molds from European designs and in-
troduced the low-pressure balloon
tires here in 1933.

What really makes the bicyeles on
these pages so desirable, though, are
the vivid memories brought to life by
the flowing lines and stylized metal-
work. With considerable accuracy,
each one reflects the prevailing
trends of contemporary industrial de-
sign. Like so many consumer prod-
uets of the period, they take on Art
Deco streamlining or pop culture
characterizations. And many of the
classic designs were available as la-
dies’ models, too, 50 no member of the
family had to be left out.

Aerodynamic designs

In their earliest forms, balloon-tire
bikes imitated motoreyele lines,
adopting a mock gas tank between the
top frame tubes. At first this was a
storage compartment for headlight
batteries, then a housing for an elec-
trie horn or portable radio. Schwinn
brought out its Aerocycle in 1934 to
capitalize on the streamline move-
ment then sweeping automotive de-
sign, and before long this look was the
standard of the industry. Columbia,
Huffman, Shelby and Cleveland
Welding all responded with sleek
models that borrowed heavily from
the airplane shape.

The romance of these special bikes
was not restricted to special high-
priced models. Retail chain stores had
their own lines, and often they were
among the most desirable. Montgom-
ery Ward had the Hawthorne brand,
Sears sold the Elgin models and later
J.C. Higgins. The 1835 Elgin Blue-
bird is a standout among classics, fea-
turing a headlight built into the
steering head, an illuminated speed-
ometer incorporated into the horn
tank, and a leather saddle supported
by leaf springs. All the gimmickry
taxed ynung legs mightily,
though—the Bluebird's shipping
weight was a hefty 77 pounds. Sears’s
easy payment financing introduced
youthful buyers to adult responsibil-
ities, too, offering a plan of 85 down
and $5 per month until the $49.45 total
was paid. Cash price was $44.95.

Technical innovations flourished
during the balloon-tire era as well,
The Monark Silver Kings of the mid-
1930s offered aluminum alloy frames

i T i il - =
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long before they regained popularity

from 1937
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RECYCLING THE CLASSICS

in the 1980s. A flex-spring frame
promised a smooth ride, and one
year's free insurance against fire and
theft was included with the purchase.
Knee-action spring forks softened the
jolts of neighborhood streets in the
late 1930=,

At the farthest reach of forward-
looking dezign was the Bow-
den Spacelander, conceived
for a British technology fair
in 19846. Except for the front
fork, its framework was en-
tirely built of bonded fiber-
glass. Production didn't be-
gin until 1960, though, and
by that time the slim racer-
style bike was what the pub-
lic eraved. Spacelanders are
a genuine rarity today, and
priced accordingly.

One of the more popular,

1955 Black Phantom (ladies’ model) in
its transportation collection.

Discovering a classic

Fortunately for those who would like
to once again ride off on a Phantom or
other balloon-tire bike, the classie 2-
wheelers have not suffered the same

e e

and certainly most memaora-
ble, balloon-tire model was
the Schwinn Phantom series, pro-
duced from 1949 to 1959, As vou see
from our opening photo, its aero-
shaped heatﬁight on the front fender,
pinstriped horn tank, whitewall tires
and sleek styling mark it as a true
classic. The Smithsonian Institution
has recognized its status as a vintage

piece of Americana by including a

Self-styled innovation continues for some balloon-tire enthusiasts.

price escalation seen in old toys and
cars, A large number of balloon-tire
bikes are still to be found in the dark
n;cessri'lshzi;busements and the rafters
of neig 8 garages,

While they're unmistakably collect-
ibles, enormous production numbers
(=ome 38 million according to Schwinn
History Center Curator Jim Hurd)

assures that they haven't yet become
so precious that they must be kept un-
der glass in climate-controlled candi-
tions.

It's fitting that the most reliable
method of acquiring a balloon-tire
classic at a reasonable price is the all-
American garage sale. Flea markets
are next best, and then col-
lector swap meets, which
provide an edueation as well
as a purchase opportunity.
]I;Iun t fuﬁ&hﬁgg;al bike
shoporn Iy repair-
mmﬁ If vou put the wnrdpfutr,
someone else's unwanted
cast-off could become your
pride and joy.

It's worthwhile to check
the used-merchandise tab-
loids and consider placing a
want ad for old bikes, too.
The specialized magazines of
antique dealers and old-car
enthusiasts can be of great help, Even
in bicycle collector publications com-
plete, highly prized classics are avail-
able for a few hundred dollars. When
you consider how much less space the
bikes take up and the relatively low
cost Lo restore, you'll understand why
there are so many former car collec-

{Pleases turn o page 123)

JU$T because a bike i still in the
hands of the original owner doesn't
mean it's been well-cared for. The
1953 Schwinn Black Phantom in these
photos and on the opening page was a
basket case. The owner chopped the
front fender, stripped the bike of many

—
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Mﬂmﬁummamnﬂtlmﬂd
enthusiasm 35 years ago. Painstaking paint detalling, replacement decals and a
reproduction seat covering restored it to as-good-as-new condition for original owner.

This Phantom Rides Again

original pieces and then, a generation
later, the bike had been complately dis-
assembled by his son. Still, the nostal-
gic attachment was strong enough o
make a restoration desirable.

First, all the parts were thoroughly
cleaned so that we could take stock

L
& i

and determine what we'd have o ac-
quire. | sent the frame out to an auto
body shop for repainting and gave the
painter an original Black Phantom col-
or sales brochure to use as a guide. |
also sent out many small parts for re-
chroming. The original spoke wheels
were too far gone, so we found good
used ones at an old bike flea market.

| did much of the repainting of small-
er items myself. The rear carrier and
light, front light housing, chain guard
and the hom tank were all sandblasted,
then carefully repainted. The Schwinn
medallion mounted at the front of the
frame was a particular nightmare,

The original saddle was sent to a
specialist. He used leather that is al-
mast identical to the original pattern
and grain. He also reproduces metal
side tabs. This type of detalling is re-
vered by old-bike buffs.

A set of reproduction decals was
easy to locate. One disappointment
was that | could not locate a set of new
old stock tires. We settled for white-
walls that are close to original in most
detalls but not in tread pattern.

When the process was over, we
were happy and the owner was happy.

—Frank Coggins

TOM P PO BY G PHOTOGRAPHIC
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SOUNDOFF

Paying for more bits doesn’t necessarily mean you're going
to get better sound from a compact disc player.

BY STEPHEN A. BOOTH, Electronics Editor, and
FE.ANK C._BARR, President, Advanced Product Evaluation Labnramr}!.r

UST SIX YEARS have
passed sinee the very first
digital audio compact dise
players made their debut
in the United States. Amidst the
hoopla and hyperbole of the product
launch, one manufacturer enthusi-
astically proclaimed that CD rep-
resented “pure, perfect sound-
forever” Yet ever since that time,
the advertising for each new gen-
eration of CD players sugpests
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| that perfection itself is eapable of |
improvement.

Over the years, PoruLAR MECHAN
108 has reported each of CIVs steps
up the evolutionary ladder. While
all of these improvements have
been real, they have not always
been audible. This is to say, the
enhancements in circuitry and
internal components often improve
the playver’s overall operation,

aceuracy and reliability —and some-

PRI PHOITCS BY BRIAN KDROFF

times even can be measured with
lub equipment. But the improve-
ments don't necessarily deliver any
sonie difference that is evident to
normal human hearing,

This, once aguin, appears to be
the case with CD%s latest incarna-
tion: Players whose digital-to-
analog converter (DAC) circuits
use 20 bits or 18 bits instead of the
usual 16.

Based on our tests at the Advanced



CD PLAYER SOUNDQ EE s s
$1206.50 Double Spread

' Product Evaluation Laboratory
(APEL) in Bethel, Connecticut, we
| have determined that the “extra” bits
ina CD player's DACs do not eontrib-
ute any audible improvement to the
musiec you hear., Moreover, APEL's
tests show that DACs with extra bits
are not inherently superior to well-de-
signed 16-bit DACs. Against a player
with hand-picked 16-bit DACs—and
even a rock-bottom-priced machine
with 16-bit DACs—the models with
' more sophisticated DACs registered
' no audible improvement in the area of
low-level (low volume) distortion,
. where the extra bits are supposed to
' help. Although APEL was able to
measure the differences among the
DACSs, you can't hear them.

Even before our APEL tests, we
suspected this would be the case. But
in the abzence of data from a lab, it is
possible that the role of the bits will be
overstated by advertising hype and
well-meaning, but ill-informed, word
of mouth.

Undoubtedly, extra-bit machines
will be touted as achieving more accu-
rate re uction or better resolution
than 16-hit models—with the implica-
tion that they sound superior. The re-

LAB

YAMAHA

CDX-1110U
Serial No. MO5203850
PRICE: 51199
OVERSAMPLING RATE: 8X
This unit scores at or near the top for flat
frequency response, low distortion/molse,
tracking dropouts.

* Bit-ghifting, 16-bit DACs

sults of this test should keep the
record straight, and stall the spread
of a hi-fi half-truth akin to the common
misconception that higher-octane fuel
can make an econobox perform like a
superstock drag racer.

The equipment
PoruLAR MECHARICS selected top-
of-the-line CD players
from four highly re-

18-BITS

ONKYO DX-7500
Serial No. BBOT0007T02
PRICE: 5700
OVERSAMPLING RATE: BX
In linearity, the DX-7500 is sacond only 10
the Philips CD-880. Other numbers aren't
as impressive as thosea of the three other
top-shell players, but the diferences are
raraly audibie.

garded audio manufucturers. Each of

these machines represents a different

E}igauphy and approach to building
8.

B Denon’s DCD-3520 (§1500) em-
ploys hand-trimmed, 20-bit DACs

—npling of the digital in-
ming off the CD.

W Unkyo's DX-7500 ($700) incorpo-
rates true 18-bit DACs, and performs
8X oversampling of the CD,

B Philips, in its CD-880 ($749), con-
tends t?mt well-constructed 16-bit
DACs will perform as well as DACs
with extra bits. The Philips-made
DACs are hand-selected from the pro-
duction run for their accuracy, as are
the 4X oversampling digital filters.

B Yamaha's CDX-1110U ($1199)
uses the company’s Hi-bit or floating-
bit technology. In an arrangement
called bit-shifting, conventional 16-
bit DACs act as 18-bit devices when
needed. Specifically, when a low-level
signal needs to be resolved, unused
bits are shifted from the top end of the

DAC's scales to provide extra
computing power at the bottom. The
CDX-1110U uses 8X oversampling.
As a comtrol for our experiment,
APEL also measured a CD player
that is more typical of the vast major-
ity on the market in that it uses con-
ventional, mass-produced 16-bit
DACs, performs 4X oversampling
and carries a augﬁsted retail price
below 3300, This became our refer-
ence player, to form a hasis of compar-

TESTS*
DENON ONKYO PHILIPS YAMAHA REFERENCE
DCD-3520 DX-7500 CD-880 CDX-1110U PLAYER
1.Bita Per DAC/ Oversampling Fate 208 188 1684 1858 164
2. Output Voltage® (LeftRight Channel) 215218 202208 1.97/1.95 234224 2.16/2.10
3. Dutpui Difference Batween Channals o.00d8 02548 0.08d8 D.40d8 D25d8
4, Linearity Error, Worst Case ((®-90dB) +1.39d8 -0.63 08" 030 a8 +1.204d8 +2.T1 a8
5. Linsarity With Dither (E - B0 dB) +0.52 dB +0.17dB =0.16 dB +0.40 dB +0.52d8
&, Frequency Response’ | +d8/—dB) +0.000-0.28 +0.00v ~0.22 +0,04/-0.13 +0.00/-0.16 +0.04/-0.29
7. Signal'Noiss Ratio® (Lett Chanmel) 117.1d8 106.1dB 113.0dB 111.5d8 100508
8. THD" + Noisa, (@ 0.0 dB for JHz | 0.006% 0,005% 0.004% 0,006, 0.007%
1kHz | 0.006% 0.006% 0006 0.006% 0.007T%
10kHz | 0.008% 0.008% 000T% 0.006% 0.017T%
16kHr | 0.017% 002% 0.0DE% 0.007% 0.022%
@—-3dBforikHr | 0.012% 00T 0.040% 0.007% 0.007%
@ —50dBforl kHr | 0.200% 0.400% 0.080% D216% 0.165%
'I_I:quout-'ﬁ par trech, 0.05-4.0mm) 1.25mm 1.25mm 1.50rmm 2.00mm 2.00mm
10. Dropouts® (2 per track, 0L05-4.0mm) 1.00mm 1.50mm 2.20mm 2.20mm 2.20mm
1. Hand-salected DACS. 2. Bi-shiting 16-bit DACS. 3. Measurad al 1 kHz. Bacomnas 0 dB reference point for other measurements. 4. Wors! casa oocurred af — 80
dB. 5 Measuned from 17 Hz to 20 kHz. 8. Maaswred at keft channel, per EIA standard. 7. Total Harmonic Distortion. 8. Al normal track pitch, using a 500 Hz tone.
‘Boidiace indicates best measuremant in aach lest calegory. Test discs: CBS CDY, 2nd Edition (Electronics Industries Assn Igumnd ) Piistra
Verany PV-TBB032 (tracking tests |
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ison with the newer mod-
els. Like the others, it
uses se te DACs for
the left and right stereo
channels.

DACs and

oversampli

For the record, the number

of DACs and the de of oversam-

pling do have an audible effect on per-
formance. At CD’'s introduction,
single-DAC units with little or no
oversampling were commonplace.
But at this stage in the format’s devel-
opment, any player should have at
least dual DACs and 4X oversam-
pling.

Still, some less-capable, inexpen-
sive CD players use a gingle DAC.
This causes a slight delay in the arriv-
al of musical information at your ears, |
as the left and right channels must be |
processed one after the other. What |
you hear is out of phase from the |
standpoint of time, and therefore
slightly distorted.

heaper players might also use
only 2X oversampling—or none at all.
For CD recording, a musical s.iﬁ'mﬂ is
sampled 44,100 times per second (44.1
kHz). Each sample receives a 16-bit
or 16-digit code of zeros and ones that
represents its frequency (tone) and
amplitude (volume level). Inall, there
are 65,536 codes for sound in the audi-
ble range, from 20 Hz to 20 kHz,

Contrary to popular myth, over-
sampling the information on the CD
does not reconstruct a more accurate
replica of the original musical wave-
form. Remember, the CD was record-
ed with 44.1 kHz samples. More
frequent or closely spaced samples
cannot be created on playback, be-
cause they do not exist on the original.

What oversampling does is elimi-
nate sound-distorting noise actually
ereated by the player’s digital compo-
nents. When tﬂe signal 18 oversam-
pled, the noise is shifted to higher

frequencies beyond the audible ran

(88.2 kHz, 176.4 kHz, 352.8 kHz for
2X, 4X and BX oversampling, respec-
tively), then filtered away. The far-
ther the sampling is from the last
audible frequency (20 kHz), the easier
it is to filter without removing some of
the audible high frequencies as well.

Test criteria

Just as oversampling a CD cannot cre-
ate musical samples that do not exist,
adding more bits to the player's DACs
cannot inerease the amount of musical
information ina CD's individual 16-bit
codes. The additional bits are intend-
ed only to helpthe DACs translate the
CD’s 16-bit codes more accurately

POPULAR MECHANICS & JULY 1587

than 16-bit DACs might.

The APEL tests are intended to
check this contention—and also to
measure whether any improvement
attributable to the extra bits is audi-
ble. We should emphasize that the
APEL tests do not make judgments
regarding how well a player sounds.
Subjective considerations aside,
there are many other factors that af-
fect a player’s sound quality. These
include even nondigital components,

such as the number and makeup of the |

power supplies, the quality of the ana-

log cirenits, internal noise-isolation |

and construction of the chassis itself.
Accordingly, the key test eategories
on the accompanying comparison
chart are those that measure LINEAR-
ITY ERROR and LINEARITY WITH
DITHER. These results present the
worst-case inaccuracy of an individual
machine's DACs.

Of eourse, APEL had to test every
aspect of a machine's operation in or-
der to isolate any factor that might
affect the overall results negative-
ly—for example, laser mistracking.

e results of many of these tests are
also presented on the chart. You'll
find them useful for making compari-
sons when shopping for a CD player.
Before deserigmg how to interpret
them, let's look at DAC linearity.

16-BITS

PHILIPS CD-880
Serial No, 012759

PRICE: 5749
OVERSAMPLING RATE: 4X
The CD-880 is proof that
16-bit DACs can
perform as well or
batter than those
with more bits.

Let's assume that the frequeney and
level (amplitude) of a musical signal
has been recorded correctly as a 16-
bit code on a CD. It is now the job of
the digital-to-analog converter to
translate the code, bit by bit, back to
the original analog waveform.

DACs, owing to internal causes and
external ones (such as heat) some-
times measure the incoming code in-
correctly. When a decoding error
oceurs in a loud passage of musie, it

20-BITS
DENON DCD-3520

Serial No. 630921005
PRICE: 51500
OVERSAMPLING RATE: BX
Denon introduced the first
machine with 20-bit DACs.
Though its lineanty with dither is the
same as the reference player's, leads
the pack in signal-to-noisa, output-level

matching.

might be masked by other sounds.
But if it oceurs during a quieter pas-
sagre. the error might be audible.

n the literature of digital audio,
DACs have been cleverly compared
to rulers. Although the entire length
of the ruler might be correct, nonlin-
earities or incorrect spacings be-
tween its fractional markings might
cause minute but possibly eritical er-
rors if measurements were being
made in those areas,

The way a digital code is written,
the leftmost or first digit is called the
Most Significant Bit (MSB). It signi-
fies the most basic character of the
sound. Each subsequent bit to the
right defines the sound more and
more precisely. To prevent gross er-
rors, builders concentrate ona DAC's
aecuracy or linearity at the MSE.

One method of doing this is to use
individually selected and tested 16-bit
DACs. This is the Philips approach.
Another way is to make more precise
measurements in the eritical area by
adding more fractional markings.
This is what extra-bit DACs do. Each
additional bit doubles the ruler mark-
ings within the same space. So,
whereas a 16-bit DAC has 65,536
markings, an 18-bit DAC has 262,144,
and a 20-bit DAC has 1,048,576, Of
course, these extra-bit DACs might
have nonlinearities between their
minute markings, but an error of
Yoz, 144th is much less significant than

hemg off h:)' 1.';“;,5131:]1.

Can you hear it?

The two APEL linearity tests show
that the machines whose DACs have
extra bits measure better than the
reference player with mass-produced
16-bit DACs, although not as well as
the Philips model with hand-zselected

16-bit DACs. But in audible, real- |

{ Please turn to page 126)
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Swift. Agile. Deadly. The F-16 Fighting Falcon has already earned a place in the

fighter hall of fame, and will continue to defend our skies well into the 21 st century.
BY TIM COLE, SciencelTechnologyiAerospace Editor

OU HAVE THE AIRCRAFT,” said F-18
Jockey Doug Dean over the interphone, yield-
ing control of this $20 million piece of sculpted
high-grade aluminum traveling at 500 knots.
Nestled comfortably in my rear ejection seat, [
Erasped the fighter's side-stick controller and followed
the luminescent railroad track advancing toward the
electronie horizon on my heads-up display. Flying along
this artificial flight path would keep us in general prox-
imity to the ground track plugged into the inertial navi-

PMPHOTO BYD BARNESSTOCK MARKET

gation system, All at once the neurons firing in my brain
made the inextricable link with the 16 fly-by-wire con-
trol surfaces, and the thirst y Pratt & Whitney F100
powerplant roaring just inches away.,

Slight pressure from the tips of my Nomex-covered
fingers redirected or rolled this charging mass of aero-
nautical wizardry, rudder angle bleeding in with tiny
inputs from the palm of my hand. Man and machine fi-
nally merged as we punched a smoky hole in the clouds,
the senses exploding as the F-16 popped at 10,000 ft.
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into the ervstal elarity of a Florida afternoon.

I skimmed the aireraft inches off the eloud deck, sla-
loming around the haystacks and plumes, blasting
through the larger agglomerations of stratocumulus.

*I try to explain to people what this is like," said
Capt. Dean, enjoying the ride from his polyearbonate-
enclosed perch up forward. “It's just so amazing.”™

He's right. It's hard to couch this one in the standard
superlatives.

Lean and mean

But for Dean, this is also a business trip. He and 7000
other pilots in the 25 wings of the United States Tactical
Air Command fly to fight—one of the most demanding
occeupations in the world, a game of ultimates where
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mistakes don't buy time in the penalty box or a stint on
the bench.

Diean's instrument of war is the General Dynamies
F-16 Fighting Falcon, a hybrid ground attack/air-to-air
fighter that can engage enemy aireraft, go deep to
strike an enemy’s second-echelon supply lines and re-
serve troops, or give our own troops elose air support at
the forward edge of battle. The 2-seat training F-16B
we were flying this day is a crucial element in TAC's
mission to support the United States Central Com-
manid, owr rapid deployment forees.

The F-16 has also entered the aupust ranks of the
classie fighters—aireraft that have changed the world
by the way they've altered aerial combat.

Aftera decade of service all over the world, the F-16

71
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joins those time-
ly and vet timeless
warriors like the World
War [ Spad, the Spit, the
Me-109, the P-51, the F-100-
series of supersonics, and Viet-
nam's workaday F-4 Phantom. With
avionics and armament upgrades
—like the LANTIRN all-weather,
night-fighting laser-targeting device,
and the advanced mediom range air-
to-air missile (AMRAAM)—the F-16
will be a potent force well into the
next century.

Hitching a ride

What better way to salute this mod-
ern elassie than to don our G-snit and
o on a typical F-16 training mission?
Capt. Doug Dean, an F-16 instructor,
and Air Forece personnel of the 62nd
Tactical Fighter Training Wing at
MacDill AFB were glad to oblige,

A heightened reality pervaded the
eockpit of our Fighting Faleon as the
canopy thunked shut on this Decem-
ber afternoon. With the sky painted in
a broken overcast, | was about to

learn that flying to fight is tough men-

J r'l hi.'--."'h
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tal and physical work, mixing the
brute power of 4 lineman with the re-
action time of a linebacker with the in-
tellectual acuity of a quarterback.

The electric jet

At the F-16 pilot's disposal is one of
the most advanced tactical avionics
systems made today. The aireraft’s
look-down APG-66 radar (the newer
C and D versions have the improved
AP6-68 model) is sensitive enough to
find enemy aircraft in ground clutter,
Later F-16s are equipped with LAN-
TIEN pods, and the optional ALQ-
131 strap-on pod, which jams enemy
radio signals. The HUD integrates
fire control, target acquisition and
tracking, navigation, terrain avoid-

The F-14s front office includes wide-view
heads-up display and multiple CRT screens
that offer the pilot instant updates on
navigation, engine performance or
weapons status. The F-16's bubble canopy
(left] affords almost 3607 sightlines.

An oval underfuselage intake

and polycarbonate bubble

canopy characterize the lean,
blended form of the General
Dynamics F-16. Note the
maneuverability-enhancing
control surfaces on the underside
of the aircraft.

ance and other aspects of fighter
flight, allowing the pilot to find and
shoot at heretofore imposzible angles.

"You move the aircraft through all
dimensions, presenting ground de-
fenders with as much of a problem as
vou can,” said Dean. “The 16's instru-
ments and avionics help make it sim-
ple. With our heads-up system, you
put the green dot on the white
track—that's the axis you're travel-
ing on—andl push the red button,”

These simple movements allow the
pilot to take the airplane into, and
away from, a distinctly hostile situa-
tion. Using radar-guided air-to-air
missiles (AIM-T), infraved-guided air-
to-air missiles (A1M-9), or the new
AMRAAM, which will strike air
threats beyond visual range, Dean
and his colleagues will be able to use
the F-16 more effectively against a
constantly evolving threat. Increas-
ingly, those threats—like the highly
capable MiG-289—can strike first, or
survive to strike back,

Training makes the difference, said
Dean as we lined up on the tarmac
next to our wingman for the after-
noon, Capt. John Morrison. “I'll try to
show you what | mean."

Pulling Gs

Inspectors on the ground pulled the
safety pins on our practice bombs and
gave us a visual onee-over. On the go-
ahead from ground-control approach,
we taxied to the head of MacDill's
11,450-ft, strip. The next sensation is
well-known to Big Daddy Don Gar-
lits—a pin-your-lips-back ‘takeoff roll
that launched us down the runway,
the fuel-flow meter spinning in a kind
of supernatural frenzy. The F-16
gprinted into the air, eager to “slip the
surly bonds.”

We were on a full training flight this
afternoon, a bombing profile that
would take us out over the Gulf of
Mexico at an altitude of 1000 ft., then
inland to the Air Force tactical train-
ing range at Avon Park. Ground seor-
ers would use television cameras to

{Please hirn to page 118)
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BY JOE SKORUPA,
Boating/Outdoors Editor
PM photos by Skip Gandy

ASS boats are the assault
weapons of fishing. Lean
and mean. High powered
and high speed, Designed
with one mission in mind—to swiftly
strike targeted territory and aggres-
sively engape the adversary. But un-
like other ighting machines, these
battlewagons do take prisoners—a 2-
man team's ¢ mit fits snugly into
the serated live

A number o
doubt, view 'L}u*
terms. B
ational
no ace
i5 a marvel of hsghlj. speciali
sive equipment.

Bass fanatics know what they
want—a single starboard console that
leaves space for a rod locker to port,
shallow-draft hull for skirmishing in

fis hwmrn no
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skinny water,

raised hum' :Lr'u'l aft cas
ing ded 5 i
livewells to keep bass :~.-|l1h1, on the
ride home, fore and aft mounting sur-
faces for instruments and equipment
and, finally, a powerful engine to
seream from spot to spot.

This basic confi ion is s0 well
suited to its purpose that boat build-
ers stray from it at their peril. De-
manding bassers, however, do have
gome options, most notably in hull ma-
terial, and aluminum has recently

ALUMACRAFT
PHANTOM V170

B Good looks, sport-tech design and affordability
converge in a 4-way aluminum bass boat shootout.

ASTRO QUICKFIRE 18 GT

come an strong, Bassing was original-
ly dominated by aluminum boats, but
as the sport grew in popularity it pro-
gressed beyond '-]]II]Ih:‘ riveted tool
boxes, The move was made partly b
cause competitive fishermen wanted
weight-bearing !'I-j\f‘- tu h.mlilu 1 wrge
ENEINES an

partly bec:

came medi

ed to emu

fiberglass ripgs.

But, today, aluminum is hack.




Thanks to rivet-free construetion and
expensive shaping techniques, mod-
ern aluminum boats are contoured,
stylish, loaded with fish-fighting fea-
tures, and capable of handling high-
horsepower engines.

The PM test team brought together
four of these rigs for a head-to-head
comparizon test, We assembled the
fleet in Sanford, Florida, where the
pristine St. Johns River offers some
of the best cypress-shaded bass fish-
ing in the country.

All boats were equipped with the
new 115-hp Mercury outboard, which
features a number of high-tech bells
and whistles. (More on this later.)
Each engine was tuned and propped
by a team of Mere technicians from

Fleet of econocommandos ready 1o kick bass |left to right)!
Astro Quickfire 18 GT, Alumacraft Phantom V170,
Crestliner Maverick V170 and Sylvan Bass Hawk 17

the company’s Mercabo Test Base,
Here are the test results.

Astro Quickfire 18 GT
In the clogest comparison test in re-
cent memory, the Astro Quickfire 18
GT emerged victorious as the test
team’s top aluminum bass boat. The
boat's greatest strength is consisten-
cy—snlid scores across the board
without anv real weaknesses,
Intheory, this is what you'd expect
from a factoryv-integrated rig and the
Guickfire 18 GT is, indeed, a package
boat, put together by Mercury Pow-
erboats. Ifit looks somewhat familiar,
that's because it's based on the break-
through Grey Thunder bass boat hy

Figher Marine, which was acquired

TESTPARAMETERS
Each boat was propped and uned
by technicians from Mercury Marine.
Spesad and timing data were collected on
Lake Monroa and are result of averaging
four test runs for each boat with two adults
aboard and matched fuel loads. Quarer-
mile performance coursa bagan from
dead stop and included two short sprints
and full-speed right, left and 180° turns.

OVERALL RANKING MAKE MODEL

1. ASTRO QUICKFIRE 18 GT

by Merc last year. In addition to new
graphics and stylings, the Quickfire
18 GT ereates a unique formula for
suceess by including all the features a
bass fisherman demands as standard
equipment—fore and aft aesrated
livewells, Lowrance fish/depthfinder,
Thruster foot-control positioning mo-
tor, stainless-steel prop and three
batteries (two deep cycle and one
cranking).

Importantly for serious bassers,
the Astro was the fleet leader in three
erucial areas; 1. Top-end speed (48.5
mph), 2. Usable deck area (116,91 sq.
ft.), and 3. Fishability (tied for first),
a combination of functional layout,
weight sensitivity at reat, and overall
design excellence.

2. ALUMACHAFT PHANTOM V170

LOA/Beam Waight Fuel Capacity

1710782715 bb. 22 gal.

17°27/807/ 825 Ib. /24 gal.

Top End (mph)/Ranking

48.51, spead champ by a hair

AB.4472. blisters the waler

Acceleration 0-40 mph (sec.)/Ranking

8.16'2, lsaps up on plane

8.021, 2 jackrabbi al touch ol thratlla

Performance Course (sec.) Ranking

26.737, llal hull slides somewhal in fums

25,361, blew away the compaliion

Usabile Deck Space (sq. fL.) Ranking

116,911, longes! hull atlords mosl space

103.29°2, plenty of room 1o maneuver

Stowage Space {cu. it.)'Ranking

21.7412, adequate bul more would ba appreciatad

21.29/4, ppportunifies missed

Tha PM test team defined & bass boal as
follows: slight-V hull, single starboard
console, fore and aft raised casting
platforms with pedastal seat mounts,
aerated livewalls, foredeck for mounting
positioning motor, space for mounting
fishidepthlinder and ability to handia high-
horsepowar engines.

Slight sigihtline
obscuring of gauges.
Tinted windscreen
makes fish/
depthiinder difficult
to read in certain
light.

* AN prices are for boat and accessories only, except for the Astro Oulckfire 18 GT, a package boal.

az

Fishability, Ranking Supert layout, stability, functicnal design1 (led) Largest livewalls, functional layout (ted)
Fit And Finish/Ranking Voited best dressed, look of fiberglass Lots of nvets, but fine detailing'2 (tied)
Price As Tested” $11,989 [boat-motor-trailer price) SEASE
Addreas Mercury Powerboals, P.O. Box 720 Alurmacrafl Boal Co., 316'W. 51
Murfreesboro, TN 37130, (B00) BOATS-20 Jubsen, S1. Peter, MN 56062, (507)931-1050
WHAT'S A BASS BOAT?

The only
plastiformed
conzole in fleet.
Also handy in-dash
flasher, but
sightlines to gauges
are obstructed.,
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The Astro was also voted best
dressed in the fleet and finished on top
in fit and finish. This was evidentin its
rounded corners, rivet-free visible
exterior, built-in pedestal stowage
compartment, fuel-fill mounted near
driver, snazzy seats and styling, stout
hardware, passenger courtesy han-
dles and overall detailing.

Other strong showings were a sec-
ond in acceleration (0-40 mph) and a
close third in performance-course
time (a high-speed quarter-mile run
with hard left, hard right and full 180°
turns). The only back-of-fleet ranking
(distant third) occurred in stowage,
where shortage of space is the result
of a weight-balanced centerline lay-
out (others opt for the freedom of an
asymmetrical pattern).

its to pick are minor. In addition
to lack of stowage space, the fixed
seals (three across) were low to the
deck and felt like sitting on a floor,
tinted windsereen made fish/depth in-
dicator hard to read in certain light
and, more importantly, the flat hull
{described as a mod-V, but more in
bow than stern) displayed a tendency
to slide through turns and wander
somewhat at high speeds, especially
in a chop. This last characteristic was
most evident on the performance
course where the Astro finished third
despite blazing top-end marks and a
second-place in hole-shot times.

3. CRESTLINER MAVERICK V170

Good looks of Astro Quickfire 1B GT are result
of movefrom riveter's gun to welder’'s torch

Owerall, the Astro Quickfire 18 GT
is a superbly built bass boat and a top-
noteh performer that demonstrates
just how far aluminum boats have
come in the past few years.

Phantom V170

In second place by only the slimmest
of margins, the Alumaeraft Phantom
V170 is the undisputed performance
champ. It blew away the competition
on the performance course, finishing a
full second faster than the second-
place boat. It was also first out of the
hole. Only a fraction of a mph kept it
from being top-end champ.

Other strong areas are fishability
(tied for first, due in part to fleet’s
largest livewell space), usable deck

4. SYLVAN BASS HAWK

17'T781°/1165 1b./22 gal.

17'/79/920 Ib./23 gal.

47.75:4, tast in alast el

48,1373, within a Iraction of the laaders

10.20/4, a bit shuggish gotting on plane

9.61/3, spoady and rasponaive

26.38/2, beat faster boats by holding comars

26.98/4, high-spead handling laels ragged

101.81/3, more than sufficiant

101.68/4, nd substarial diflarancs lrom leaders

27.8272. substantial with twin insart coolars

32.221, most copious by far

207 nner depth departs from classic bass dasign'2

Mo side decis and forward agrated livewsll 3

Suparh rivel-free hull, baked-enameal paint/2 (tied)

Lean-and-maan economy approachd

$6220

Crestlingr, 500 13th Ave. NE,
Little Fals, MM 568345, (612) 832-6686

Syhvan Marine, P.O, Box 65,
MNew Pans, IN 46553, (219) B31-2950
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space (second), and fit and finish (tied
for second). The only fourth-place
ranking came in total stowage area,
where it finished in a virtual tie with
our test winner.

Several characteristics reveal the
Phantom V170 to be a new-breed alu-
minum bass boat. These include how
assuredly it handled the high-
powered Merc outboard and tracked
firmly under high-speed, wheel-lock
turns. Other modern touches include
aft platforms on either side of the en-
gine, stout hardware, passenger
courtesy handle, stainless-steel en-
gine vents, molded plastic console, in-
dash flasher, tinted windsecreen,
cassette/radio and tilt-and-trim
switch in bow.,

THE BRAINY OUTBOARD
High-tech features usually found on bigger
engines coma logethar on tha new
Mercury 115 1o make It one of the new
generation of “smart” outboards. Just
introduced this year, the 118-hp, V4 Merc
is equipped with Concept 24 2 carburetion,
which restricts fuel flow to only two
cylinders at low rpm. The result is fuel
savings at trolling speed and a reduction
ol fumes. The 340-b. engine also has an
oil-injection system, loop charging and a
through-cow! oil level gauge. Suggested
retail price & about $7000

a3



BASS BLITZERS

At first glanece, however, the Phan-
tom still has the unpainted, riveted
exterior reminiscent of
the old tool-box days,
although it sports a mod-
ern contoured shape. Other
minor shortcomings are signifi-
cant sightline obstruction of
gauges on the dash panel and flimsy
stowage latches (one pulled free).

Nevertheless, fishermen who seek
a well-designed, affordable boat
that's tops in performance will find
the Alumaeraflt Phantom V170 a
choice second to none.

Maverick V170

The smooth-handling Crestliner Mav-
erick V170 demonstrates what new-
wave aluminum beat building is all
about, perhaps even more so than our
test winner. The Maverick is the only
boat in the fleet with a totally rivet-
free hull and it sports a 20-year, trans-
ferable warranty.

On the performance course, the
boat held corners hard enough to pin
us against the gunwales, which en-
abled it to finish in second place de-
spite back-of-pack rankings in hole
shot and top-end speed (47.75 mph).

Solid second-place finishes in stow-
age space, fishability and fit and fin-
ish, plus a close third in deck space,
round out the Maverick's rankings.

A few noticeable problems marred
the Maverick’s otherwise superb at-
tention to detail. A misplaced and
abandoned drill hole appeared on the
windsereen mounting and two cracks
were visible on the console (one in the
windsereen and one in the aluminum
console itself, which appeared to be
the result of overtightening screws).

On the other hand, many outstand-
ing features on the Maverick were
found on no other boat, including full-
seat and butt-seat pedestals, two
Tempress built-in coolers, teak strips
for entry/egress, and 3-pogition steer-
ing wheel. Other features of note are

courtesy handles for passenger and
driver, sturdy hardware and the sec-
ond largest livewell space,

Sylvan Bass Hawk 17

The Bass Hawlk 17 demonstrates a
more lean-and-mean design philoso-
phy than the other boats in the fleet.
It has no side decks, for example, or
aerated livewell in the bow. Never-
theless, it handles the big Merc out-
board better than most lightweight
aluminum boats of four or five years
ago and comes with a low price tag.
Aside from affordability, the Bass
Hawk's biggest strength is copious
stowage space. It's an article of faith
among fishermen that the more stow-
age space the better, and in this re-
gard the Bass Hawk is the fleet
leader. Despite back-of-pack rank-
ings in top-end, hole shot, perform-
ance course and deck space, all Bass
Hawk figures were competitive and
don't reflect significant differences
from other boats in the fleet.
However, lack of side decks and
aerated livewell in the bow worked
against the Bass Hawk in the catego-
ry of fishability. And weakly support-
ed rod box cover, misaligned deck
cuts in the bow casting platform, full-
rivet construction absence of aft

cleats and courtesy handles held back
the boat’s fit-and-finish ran]-:;ig
sight-

Features of note include g

line of gauges, cn-urtes.f footlight on
console, and comfortable seat height
with plenty of legroom. The Bass
Hawk 17 i3 a true econocommando
and on its own terms, affordability, it
catches bass with the best of them.

Final impressions

In addition to the boats, the test team
was anxious to get hands-on experi-
ence with Mere's new 115-hp out-
board, which is new to the line and
billed as a smart engine. What makes
the powerplant so smart is its Con-
cept 242 earburetion system, which
restricts fuel flow to only two cylin-
ders at slow speeds for improved
economy and control of fumes, Other
high-tech bells and whistles are oil in-
jection and loop charging (computer-
designed channeling of air-fuel
mixture in cylinder for better firing).

At low rpm the 115 is noticeably
quieter and less smoky than many
outboards, which indicates that only
two eylinders are firing. As you in-
crease rpm, the boat picks up speed
slowly until the trigger level is
reached, around 1800 rpm. At this
point the remaining two eylinders
smoothly s in.

As for hulls, should they be fiber-
glass or aluminum? A few years ago
aluminum was an attractive alterna-
tive because it was durable (with long
warranties), nearly maintenance free
and affordable. The drawbacks were
boxy shape, rivets, noisy ride,
stri -down approach to features,
and inability to handle high-horse-
power engines.

Today, the shorteomings have been
addressed and the original strengths
ﬂemain. The test team still ?eiievea

eavier fiberglass rigs give a less rag-
ged ride at wﬂ%a-upﬂﬁﬂntﬂemchﬁﬁ-
py conditions, but the solution 18
simple—throttle back.

New rivet-free construction, full
stringer systems, flotation, plastic
consoles, contoured shapes, durable
exterior paints and upgraded interi-
ors make aluminum hulls a genuine al-
ternative to fiberglass and the new
wave in bass boats. M
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HOME AND SHOP

TOOL TECHNIQUES

SANDER
SECRETS

Smoothing rough spots with
four portable power sanders.

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO,

Cur— r|lJutJr|u Emmr

HERE ARE many aspects of

I wondworking that are enjoy-

able, satisfving, even fun.
Sanding wood, however, isn't one of
them. Unfortunately, sanding is a
necessary and important part of the
building process,

Presented here are shop-tested
techniques for using four popular
power sanders—belt sander, Vi-gheet
palm sander, Y-sheet finishing =and-
er and disc sunder. These techniques
are designed to make smoothing wood
less work, provide better results and
help you get the most from each tool.
Note that besides smoothing wood,
we also show how to remove rust from

$695. Df}

metal and polish finished surfaces.

Belt sanders are the most popular
way to remove stock and smooth sur-
faces. They're designated by the size
sanding belt they use and we show
techniques for three popular ver-
sions: 2% x 16in., 3 x 2] in. and 3 x 24
in. {The smaller number represents
the width of the belt, The larger
equals the belt’s cireumference. )

The palm sander and finishing
sander are both orbital sanders.
Theze tools are extremely safe and
easy to use. The disc sander, on the
other hand, is very aggressive and
caution must be exercised to prevent
removing too much stock.

POPULAR MECHANICS & ILILY | 989
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BELT SANDER

HE BELT sander is an

excellent all-purpose
workshop sander. When
fitted with a coarse-grit
abrasive belt, it's an ag-
gressive tool that shapes
and removes stock quickly,
Use a medium-grit belt to
smooth rough surfaces and
remove minor surface
scratehes and irregular-
ities. For final smoothing,
use a fine-grit belt. Abra-
sive belts are commonly
available ranging from 50 grit to 180 |
grit. The lower the number, the
coarser the grit. Most well-stocked
hardware stores and home centers
carry abrasive belts, but it's more
economical to purchase belts by the
dozen from a mail-order woodwork-
ing supply firm.

Belt sanders are rated by amperage
and belt speed. The amperage rating
is an indicator of power. Generally, |
the higher the amps, the more power.
Amperage ranges from about 3 amps
to 10 amps depending on the sander.
Belt speed is measured in surface feet
per minute (sfpm). Again, this varies
from sander to sander, but it typically
ranges from about 600 sfpm to 1600

Three popular belt sanders: Ryobi 3 < 21-In. [upper left], Porter-Cable
3 ¥ 4-in. [right], and 2% = 1&-In. Skil Sandcat |lower left).

gfpm. New to the scene are variable- |
speed belt sanders. Infact, the 3 x 21-
in. Ryvobi sander shown features
variable speed. Rotate the thumb-
wheel on the front handle to increase
belt speed from 775 sfpm to 1148
sfpm. Rotating the thumbwheel al-
lows you to match the belt speed to |
the material being sanded. However,
nearly all wood-sanding jobs are done
at full speed.

Other features worth looking for in-
clude an extra-long power cord, belt-
release lever and, most importantly,a |
dust collection bag. Belt sanders cre-
ate an ineredible amount of dust and
capturing a majority of it is a real plus.
Caution: Regaridless of whether your

Most sanders have belt-tracking knob near
the front roller. Turn the knob, while the
sander is running. until the beit is centered.

Wulghlng 44 pm.ndl.. Skil Sandcat Is small
enough to use with ane hand. Light welght
Is Important when shaping wood.

Avoid thi common mistake. Keep the sand-
er flat on the work. Tiiting sander. as shown,
will round over the board's end. I

sander has a dust collection
bag, always wear a dust
mask or respirator to pre-
vent the inhalation of fine
wood dust,

Belt sanders are not par-
ticularly difficult to oper-
ate, but they do take some
practice before you become
comfortable with the
weight and balance of your
particular tool. One of the
most common mistakes is
pressing down too hard
during sanding. This will
only clog the belt, reduce
the tool's effectiveness, and
put undue strain on the motor. Allow
the weight of the sander to provide
downward pressure. Use both hands
to guide the tool in straight, overlap-
ping passes in the direction of the
wood's grain to prevent cross-grain
scratches. The sander can be moved
side to side across the width of the
board, as long as the belt remains par-
allel with the wood’s grain. Also, keep
moving at all times, Sanding in one
spot for just a few seconds will quickly
create a depression.

Be sure that the piece you're sand-
ing is fastened secu.relv with clamps
or butted against a backstop which is
simply aaﬁuard that's nailed or
clamped to the workbench.

Extend life of abrasive belts by deaning with
a rubber cleaning stick. Hold stick agalnst
the running beit to remove wiood dust.

Flat-top sander can be clamped to work-
bench for use a3 a stationary tool. Ryobi of-
fers this attachment for sanding bevels.

Bb
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PALM SANDER

NLIKE BELT eanders, orbital

palm sanders are designed for
smoothing the surface, not for heavy
stock removal. These small, light-
weight sanders are used for the final,
supersmooth sanding prior to apﬁly-
ing a finish. Also, for sanding lightly
between finish coats and for the final
smoothing after a belt sander has
been used.

Palm sanders accept a Vi-sheet of :
standard 9 x 11-in. sandpaper. The | L = = =
paper is held to the sander’s pad by | Orbital paim sanders accept a V4-sheet of sandpaper and are designed for fine, finish sanding.
paper clamps—usually a pair of | Makitamodel [left] has dust bag. At right. Is the popular Porter-Cable Speed-Bloc sander.
spring-loaded metal jaws. Other op-
tions include peel-and-stick or Velero- | up with progressively finer sandpa- | direction of the wood’s grain—using
backed sandpaper. The actual orbital | per to achieve the desired leveipgf very fine sandpaper. Always moving
sanding motionis produced by thepad | smoothness. Another important step | apalm sander with the direction of the
moving in tiny, high-speed circles, or | is to always brush off the sanding sur- | wood's grain isn’t quite as important
orbits. Palm sanders are rated ac- | face when switching to a finer-grit | as with a belt sander. But, it will cre-
cording to orbits per minute (opm) | sandpaper. This wil% remove any of | ate a smoother surface than sanding
which typiecally range from 12,000 to | the loose abrasive grits of the previ- | across the grain.

15,000 opm. (For an in-depth look at | ous, coarser sandpaper that could Even though palm sanders don't
palm sanders, see “Smooth Opera- | scratch the surface. Employ this = generate nearly as much dust as belt
tors,” page 83, Aug. '88.) sweep-clean technique for all types of | sanders, you may want to consider a

A vast majority of palm sanding is | sanding—power or hand. dustless palm sander. A special
done with fine and very fine sandpa- When using a palm sander, don't | spiked plate comes with the sander
per, usually between 120- and 25 - | push down too hard. This will put un- | for punching holes in the sandpaper,
grit papers. However, medium-grit | due strain on the motor and cause | as shown. During sanding, wood R:E-I.
paper, such as 80 grit, can be used to | deep circular scratches. If small | is sucked through the holes in the pa-
smooth semirough surfaces and re- | scratches do appear, remove them by | per and the sander’s pad and into a
move shallow scratches. Then, follow | sanding lightly by hand—with the = small collection bag.

: | b A
Paper clamps differ from sander to sander. | Dustless palm sander comes with splkedmet- | Besides smoothing flat surfaces. paim sand-

Clamp on Porter-Cable sander s lifted witha | al plate for punching holes In sandpaper.  ers are excellent for softening sharp edges
slotted screwdriver to accept sandpaper. Wood dust is sucked through pad, into bag. and corners. Hold the sander at about 45°.

Q v Sy | Wy b
R & Yy = 4 B I ey, -

Advancing with the open side of sander can = When fitted with an optional rubbing pad. = To sand contoured, irregular-shaped sur-
cause edge of abrasive paper to catch on | palm sander can be used to polish a finished | faces, install a thick, sponge rubber pad on
splinters. as shown. Rotate sander 90°. ! surface using rottenstone and water or oll. sander. Soft pad contours to shape of work.
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FINISHING
SANDER

T HE ORBITAL finishing sander
is similar to a palm sander except
that it is more powerful and accepts a
Ve-sheet of standard 9 x 11-in, sand-
paper. This provides twice as much
sanding surface as a Yi-sheet palm
sander.

Note that some tool manufacturers
also offer a Y4-sheet finishing sander
that measures about 1 in. narrower
and 2 in. shorter than a typical %-
sheet sander.

Finighing sanders, like palm sand-
ers, are rated according to orbits per
minute which typically range from
about 10,000 to 12,000 opm. The ex-
ception is AEG which offers high-
speed finishing sanders rated at
20,000 opm. Most power tool manu-
facturers also offer dustless finishing
sanders that come with dust collection

Unlike the one-handed palm sand-
er, two hands should be used to con-
trol a finishing sander, Again, it's
important not to push down too hard.
Slight pressure is all that's needed to
allow the sandpaper to do its job.

_ A Ye-sheet finishing sander is par-
ticularly useful for smoothing large
surfaces such as tabletops and ply-

Gang sanding saves time when edge sand-
ing. Two outside boards are scrap boards
that prevent rounding Inner workpleces.

To smooth small, odd-shaped pleces, damp
sander upside down to a bench. Use entire

pad to prevent wearing aspot in sandpaper.

| B e
_—w o i

Orbital finishing sander accepts \e-sheet of standard 9 = 11-in. sandpaper. Shown, Is a stand-

ard model, but sanders that come with dust collection bags are available, too.

wood panels and eabinet doors. How-
ever, be careful when sanding near
edges not to let the sander’s pad tip
over the edge. The semisoft pad has a
tendency to round over edges and cor-
ners slightly. A finishing sander also
provides a quick way to smooth joint
compound and Spackle from wall-
board repairs,

Other less-common uses for a fin-
ishing sander include rubbing paste
wax to furniture with a soft cloth, and
polishing metal surfaces with super-
fine 600-grit silicone-carbide abrasive
paper, as shown.

Circular motion of orbital sander malkces it
Ideal for sanding across right-angle joints.
There's little chance of cross-grain scratches.

Cover sander's pad with a double layer of
terry cloth and buff paste wax on furniture,
Use a clean section of cloth for final buffing.

hoiia i
Spring-loaded clamps hold the sandpaper.
Be sure to pull the paper tight. Loose, floppy
paper reduces the sander’s effectiveness.

- . .
After switching to a finer-grit sandpaper, be
sure to sweep the work surface clean. Abra-
shve-grit leftovers could scratch the surface.

Palish metal with 600-grit sillcone-carbide
abrasive paper. To remove rust stains, apply
mineral oil first, then polish the surface.

BB
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DISC SANDER

HIS versatile tool is actually two

tools in one. It accepts abrasive
dises for g gsive shaping and sand-
ing of wood, or a lamb's wool bonnet
for polishing finished wood and paint-
ed metal surfaces. In fact, disc sand-
ers are commonly used in auto body
repair shops and other commercial ap-
plications for grinding metal.

A disc sander consists of a powerful
motor that spins a flexible rubber
backing pad. The pad provides sup-
port for the sanding disc or polishing
bonnet. Various diameter sanders are
available, but the 7-in. model is the
most common. Also, since sanding re-
quires greater speed than polishing,
look for a 2-speed tool to get the most
for your money. For example, the 7-
in. Ryobi disc sander, shown, oper-
ates at 1900 and 3400 rpm.

Make no mistake about it, this is a
rough-sanding, no-nonsense tool. The
rotary action of the disc results in
semicircular, cross-grain scratches
and it takes practice to be able to sand
without gouging the surface. Howev-
er, it is this raw power that makes the
dise sander an excellent tool for rough
work such as shaping wood, removin
paint and cleaning rust from metal.
When using the abrasive disc, apply
enough pressure to flex about one-

——

Be careful when maneuvering the sander.
The edge of the disc can easlly slice into the
work, a3 shown. Keep the sander moving.

Clamp 2x4% block In a vise to hold sander up-
right. Use a foam-backed abrasive pad to

provide a flat sanding surface.

| mowve rust from metal surfaces. Always wear
||ynprntlcﬂmwhmulngldhumdﬂ.

HOME AND SHOP

Disc sander s fltted with a rubber backing pad for use with abrashve disc (bottom left) or pol-
ishing bonnet [right ). Thick foam rubber abrasive pad |upper left| permits full-face sanding.

third of the dise flat on the surface. |
Hold the tool at a slight angle, as
shown. Tilting up the handle too high
will cause the dise to dig in and gouge
the surface. And once the surface is
gouged, it can be incredibly time-con-
suming to smooth out the damage.
When using a lamb’s wool bonnet to
polish finished wood, first apply paste
wax to the surface with a damp cloth.
Let the wax dry for 15 minutes and |
then buff it with the polisher set on
low speed. Keep the bonnet moving at
all times to prevent burning the
WaX. P

Thick foam-backed abrasive pad allows fine

sanding with 120-grit or finer sandpaper.
Note that unlike a disc, pad ks flat on surface.

For rough sanding. like removing paint,
press down so one-third of disc makes con-
tact. Keep handle low to avold gouging.

To convert a disc sander to a stationary tool,
first remove side handle and Install a short
block of 2x4. Secure block with a long boit.

A disc sander |5 a quick and easy way to re-

A lamb’s wool bonnet is used for polishing

Jebs. Apply paste wax with a damp cloth, let
dry and then buff with sander at low speed.
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S$1465.00 Double Spread

PLUMBING BASICS

SINGLE-
HANDLE
FAUCET
REPAIR

TEXT AND PHOTOS
BY MERLE HENKENIUS

To remove a Moen faucet lever, loosen the
screw on top of the handle and tip the lever
back and up. Then pull off the lever.

TYLISTIC preferences aside, the

main advantage in owning a sin-
gle-lever faucet is its simplicity. Be-
cause these faucets contain few parts,
a do-it-yourself repair can be done
quickly and is a real money saver,

Most single-lever faucets operate
by the principle of rotating or sliding
ports. When the handle is rotated or
raised, it moves a control mechanism
inside the faucet. This mechanism has

rts that mateh the inlet portsin the

aucet body. When these ports are

aligned, hot and cold water 1s then al-
lowed into the spout. When rotated or
lowered to the off position, the ports
are moved out of alignment and the
water flow is cut off,

Of all the single-lever faucets in use
today, the vast majority were made
by the Moen and Delta companies, or
their corporate cousins, Aqualine and

To free the fixture’s cartridge, you must first
loosen the plvot nut by turming it counter-
clockwise with a pair of pliers.

Peerless. We'll coneentrate on the re-
pair of these two, with the knowledge
that other makes can be accessed ina
similar fashion.

Moen faucet

A Moen faucet needs repair when it
drips through its spout or becomes
stiff in its operation. Both symptoms
are easily corrected with a replace-
ment cartridge (around §14), which is
available at hardware and plumbing
supply stores. As with all faucet re-
pairs, the water will need to be shut
off in advance.

If you own a Chateau Series Moen,
begin by lifting the decorative cap
from the handle. If you own a Model
7300, pry the index cap off to reveal
the handle serew. In either case, loos-
en the serew and tip the handle back

to remove it. Use pliers to loosen and

A brass retaining clip holds the cartridge se-
cure inside the faucet body. Pull this clip out
horizontally, using needle-nase pliers.

0
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remove this nut underneath. With the
pivot nut removed, you'll see a brass,
U-shaped clip, positioned horizontal-
ly. Pull it straight out with small nee-
dle-nose pliers and set it aside. Then,
use larger pliers to pull the cartridge
up and out of the faucet body,

As the old eartridpre will not look
substantially different from the new
one, diseard it to avoid confusion.
Then press the new cartridge into the
faucet body until it seats itself,

With the cartridge seated, slide the
retaining clip back in place and re-
place the pivot nut and the handle
body. To properly engage the lever
under the rim of the pivot nut, tip it
back, then down. Finally, replace the
handle serew and cap.

Repairing collar leaks

A collar leak will manifest itselfin a
puddle of water at the base of the fau-
cet. The leak will occur only when the

Once the clip is removed. pull the cartridge
up and out of the faucet body. If the car-
tridge Is stuck, wiggle it slighitly.

Toremove a faucet spout collar, lIft and twist

until it comes free. it may require gentle pry-
ing with a flat blade screwdriver to loasen It

faucet is turned on. The problem is
corrected by replacing the O-rings be-
tween the spout collar and the faucet
body.

With the faucet lever and pivot nut
removed, grasp the spout near its col-
lar and twist and pull up at the same
time. Cut away the old O-rings and
roll exact replacements over the body
until um}r seat in their slots. Coat the
new O-rings with heat-proof grease
and reinstall the spout.

[ ——a——— —

After replacing spout O-rings, lubricate them
with heat-proof grease and press the collar
over the O-rings and faucet body.

Repairing a

single-handle Delta

Delta fancets have a few more compo-
nents but are just as easy to repair.
{Repair kits including new seats,
springs and cam assembly—but with-
out a new ball assembly—will cost
around $5.) Start tipping the handle
back and loosening the set screw on
its underside using an Allen wrench,
With the handle off, you'll see a cap-
assembly nut with a knurled edge.
Use pliers padded with cloth, or the
wrench supplied with the kit, to loos-
enand remove the cap.

Underneath iz a nylon and neo-
prene cam assembly resting on top of
a steel ball. Lift off the cam assembly
and pull the ball from the faucet body.
This will reveal two spring-loaded
seats in the faucet ports. Use the kit
wrench to lift out the seats and
springs.

Then, slide the new seats and springs
onto the wrench and puide them into
their ports. Follow by pressing the
ball into the body so that the peg in-
side the body aligns with the slot in
the ball. Slide a new cam assembly
over the ball, so that its tab fits the
sitde-slot of the body, and screw the
cap assembly onto the bod v. Finally,

Taremove the handle on a Delta single-lever
faucet. tip the lever back and remove the Al-
len screw located on underside of arm.

replace the handle and test your
work. If a leak persists, tighten the
cap assembly a little more,

If tightening won't stop the leak,
then you'll have to replace the ball as-
sembly. Delta offers both plastic and
stainless-steel replacements. The
stainless version will usually stand up
better to wear.

Loosen the threaded cap assembly with pli-
ers and lift it off to reveal the cam and ball as-

Discard both springs and seats.

Lift the cam and ball assemblies out of the
faucet body to reveal the seats and springs
located underneath the ball.

-.1.-"-'

Remowve the seats and springs using the Allen
wrench that comes with each replacement
kit. The new springs go into the ports first.

With the springs, seats and ball assembly In
place, install a new cam assembly and re-
place the cap and lever handie.

POPULAR MECHANICS ® JLILY 1989
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NEWY PRODUCTS

Sears recently introduced a line of cordiess
lawn and garden tools that are powered
by a 12-volt battery. This system provides
freedom from an extension cord without
the welght and nolse of a gas-powered
unit. The 7-pound battery | 360 comes with
astrap to fit comfortably around your waist
or shoulder. A plug-in charging stand [in-
cluded| recharges the battery in 16 hours.

The tools shown Include a Bushwacker
hedge clipper and Weedwacker string
trimmer. Each tool draws from the
battery pack via a colled cable similar to
those used on telephones. The hedge dip-
per | 555) features a 16-in., double-edge
cutting bar and a 5-amp motor that delivers
2600 strokes per minute. It cuts in both di-
rections and will trim branches up to ¥ in.
dia. The clipper will run 45 minutes on a
single battery charge.

The Weedwacker string trimmer | 555)

runs about 30 minutes on
afull charge and cutsa 9-
in.-wide swath. It comes
complete with 30 ft. of
mylon trimming line. For
details, contact Sears,
Sears Tower, Dept.
703-PM, Chicago, IL
H0684,

Here's a way to water your lawn easily, ef-
fectively and, best of all, without wasting
water. The Raln King traveling sprinkier
| 580) can water a patch of lawn measuring
up to 50 fr. wide = 100 ft. long. Simply pull
out the desired length of steel tape from
the sprinkler and push the metal stake Into
the ground. Then, adjust the width of the
spray from 5 fi. to 50 fi. Water pressure In
the hose powers the sprinkler along the
steel tape, spraying water across your Lawn
as it moves. When It reaches the end of the
tape, the sprinkier shuts off automatically.
For more Informatlon and detalls, contact
Alrcap Industries, Box 2120, Tupelo, M5
3BB03. Or, you can call toll-free (B0O0) 231-
2285,

GARDEN GEAR |

an:rhead Plus

If you're about to Invest [n several lawn
and garden power tools, then check out
Green Machine's Expand-It system. The
Homeowner serles |[model No. 1900) con-
sists of a single powerhead that accepts
any of six indlvidual tools: power blower,
snow thrower, curved-shaft string trim-
mer, stralght-shaft string trimmer, lawn

] edger and weeder/cultivator.

The powerhead Is a 1.85-hp, 2-itroke,
gas-powered engine. Each of the tools
slide on and off the powerhead quickly by
simply loosening a wingnut. No tools are
needed when changing attachments.

The basic starter system includes the
powerhead and a curved shaft, 18-in.
string trimmer for about $230. Additional
tools cost about 5120 each. The Homeown-
er series is designed for small- to medium-
sized yards. A larger, straight shaft version
called the Estate 2800 Is also avallable,
with trimmer, for $310. For more informa-
tion and detalls, contact HMC/Green Ma-
chine, 20710 5. Alameda 5t,, Box 560, Long
Beach, CA 90801,

= ma

9
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Water Meter

Conserving water has become a major con-
cern and the simple device shown here can
help prevent wasteful water practices.
Called the Time-A-Matic water timer | $14),
It’s used with a sprinkler to deliver an exact
amount of water and then shut off auto-
matically. Attach the timer to either an out-
door faucet [sillcock) or directly to the
sprinkler. Then, set the timer either to the
number of gallons delivered—up to 1600
gallons—or length of time—up to 4V
hours. For detalls, contact Melnor Indus-
tries, 1 Carol Pl.. Moonachle, NJ 07074,

HOME AND SHOP

Husky Mower

Husgvarna has a tight-turning riding lawn-
mower that boasts a minuscule 3Ve-in. turn-
Ing radius. The Swedish-made mower
features rear-wheel steering and front-
mounted, 34-in.-wide mowing deck. The 3-
blade mowing deck is equipped with guide
rollers that help prevent scalplng when
mowing uneven terrain.

It's powered by a 12-hp Briggs and Strat-

ton engine and has five forward gears and

one reverse gear. Top-end speed Is nearly
&mph.

Other features Include electric start, kill-
switch driver’s seat and &-pasition cutting
height that's adjustable from 1 in. to 33 in.

The mower [model No. 850-12 | costs
about 52495. For more information and de-
talls, contact Husgvarna, 307 W. Irving
Park Rd., tasca, IL 60143, Or, call toll-free
|B00) 438-7297.

Home Irrigation Kit

If you're serious about landscaping or vege-
table gardening, then you should know
about True Temper's Slo-Flo landscape wa-
tering system—a complete, do-it-yourself
irrigation system.

This easy-to-Install kit comes with every-
thing you need to irrigate up to 500 sq. ft.
of landscaping. Simply run the flexible tub-
ing from an outdoor faucet to the shrubs
and plants (see lllustration at right). Cut
and join the Mexible, ultraviclet Hlight resis-
tant tubing with push-in, barbed connec-
tors [below left). From the tubing, Insert
risers [below right] that are then fitted
with spray heads |below center .

The kit [ $41] includes a hose connector

POPULAR MECHANICS ® JULY 15987

with filter screen, flow regulator, 80 ft. of
Ya-In.-dla. flexible tubing, two L-shaped
connectors, two T-shaped connectors, 20
risers, 12 half-circle spray heads, 12 full-cir-
cle spray heads, and two hose closures. A
vegetable garden watering kit Is also avall-
able. It can cover 500 sq. ft. as well. or be
designed to handle six 25-foot planting
beds spaced 3 ft. apart.

Each kit also contains what the manufac-
turer calls goof plugs. These simple devices
act as couplings. 5o, If you make a mistake
cutting the tubing or if you want to change
your layout in the future, you can join two
cut lengths of tubing wherever you want.

For more Information and detalls, con-
tact True Temper, Box 3500, Shiremans-
town, PA 17011. PM

—

&
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NEW TOOLS

THREE'S
COMPANY

BY JOSEPH TRUINI,
Shop And Tools Editor

HERE are few tool manufactur-

ers that enjoy the fine reputation
earned by Delta International. For |
more than 70 years, Delta has been
making quality power tools for profes-
sionals and serious do-it-yourselfers.
(You may recall that between 1945
and 1984, Delta tools were manufac-
tured by and sold under the name
Rockwell.) Therefore, whenever Del-
ta announces the introduction of new
tools, builders and homeowners alike
are anxious for details.

Shown here are three of the latest
additions to the Delta line of power
tools. The first tool, the Deluxe Saw-
buck frame and trim saw, is an updat-
ed and improved version of the
original Sawbuck. The new Sawbuck
is a versatile lumber cutter that's a
cross between a radial-arm saw and
power miter saw. With it, you can
crosscut, miter, bevel and eut com-
pound angles in stock up to, and in-
cluding, 2x128. The only cut the
Sawbuck won't perform is a rip cut.

Powered by a 15-amp, 5500-rpm
gear-driven motor, the Sawbuck ac-
cepts an 8-in.-dia. blade. The 28%-in.-
wide ¥ 52-in.-long saw table is made
of a glass-reinforced polyester resin

und, known as SMC, that ac-

ing to the manufacturer won't
warp, dent or rust. Other features in-
clude an easy-to-use tilting bevel
scale, rotating miter table, electrie
blade brake, built-in arbor lock (for
quick blade changes) and positive mi-

Versatile sanding machine |5 a two-tools-in-
one benchtop unit. It features a 1-in.-wide
sanding beit and an 8-in.-dia. abrasive disc.

The Deita Sawbuck frame and trim saw has an 8-in-dia. blade and functions as a oross be-
tween a radial-arm saw and a power miter saw, Leg stand and wheels are optional.

ter angle stops at zero, 22%° and 45° | separately. The sander (model No.

left and right. There are also positive
stops at 31.62" miter and 33.85° bevel
used for making compound angle cuts
in standard crown moldings.

The cutting capacity at 90° (cross-
cut) is 2% in. thlcTc 16 in. Miter-cut
capacity is 1% in. thick x 12 in. Saw-
buck will also accept a stacking-type
dado blade for cutting dadoes up to
e in. wide. It weighs T8 l]gt:mm:ls:‘ and
Delta offers an optional folding leg
stand with wheels for about $65. The

Deluxe Sawbuck (model No. 33-050) |

costs about $740.

Belt/disc sander
This versatile belt/dise sander is the
latest addition to Delta’s line of bench-
top power tools. A handy machine for
any workshop, it features a 1-in.-wide
x 42-in. smur belt and an 8-in.-dia.
abragive dise. The belt and dise are
driven simultaneously by a Y-hp mo-
tor. The belt runs at 3000 surface ft,
per minute and the dise at 1725 rpm.

Usze the two abrasive surfaces for
sanding and grinding various materi-
als including wood, plywood, plastics,
steel, iron and a]unlll;:}lr:rm It can alfm
be used for tool gharpening. Re mf:
the sanding belt with an optional felt-
covered belt to buff, polish and clean
fine metals and j elry

Both the belt and disc have an ad-
justable worktable that tilts up to 45°.
Remove the upper wheel guard to ex-
pose the idler pulley for sanding con-
tours. Constructed of heavy-duty
cast iron, the 62-pound tool comes
with a miter gauge, 100-grit sanding
belt and 60-grit abrasive dise. Delta
offers a wide range of belts and discs

31-340) costs about $225.

Bench saw
Here's a benchtop table saw that's a
valuable tool for the job site or work-
shop. The 8Y4-in. saw features a 20 x
26-in. saw table made of the same
lyester resin that's used in the Saw-
uck. This keeps weight down—the
table saw weighs only 40 pounds
—while adding structural stability.
The table won't dent or rust.
Powered by a 13-amp, 4500-rpm
motor, the saw comes with a carbide-
tipped blade, miter gauge, self-align-
ing rip fence and see-through blade
guard with antikickback pawls. Maxi-
mum depth of cut at 90” is 2V in. At
45°, it's 1% in. The widest rip cut pos-
sible is 12 in. Optional table exten-
siong inerease the rip capacity to 24 in.
The saw (model No. 34-330) costs
$320. For details on all these tools,
contact Delta International, 246 Al-
pha Dr., Pittsburgh, PA 15238. ™

Benchtop table saw I3 sized for remodeling
and woodworking projects. Table is made of
glass-reinforced polyester resin.

54
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Whoneeds a Campbell Hasteld Air Compressor?
Onf %et’shgveashowofhands Sy

/4

You need one. Because there's almost no
end to the jobs you can do easier and
faster with a Campbell Hausfeld
Air Compressor.
You can inflate tires, sport

balls and rafts.You can

vy paint, fertilizers and

icides. You can clear

2r lines and gutters.
You can use it with nailers,
staplers, sandblasters,

B

sanders, drills and impact wrenches. And the
list goes on. Campbell Hausfeld, America's
favorite air compressors. See the complete
line of air compressors, tools and acces-
__sories. For more information and the
4 name of your local retailer, call

sy 1-800-634-4793, Monday-
L k. Friday 8am-5pm, ET.
d r -

Campball Haimsie
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*See this powartrain limited warranty &ils restrictions at dualeﬁ

THE TOUGH NEW
SPIRIT OF DODGE

THE PERFORMANCE DIVISION OF CHRYSLER MOTORS
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THE BETTER HOME

How To Repair

HOLES IN DRYWALL

BY ROSARIO CAPOTOSTO, Contributing Editor, PM lllustrations by George Retseck

E MATERIAL most widely
used on interior house walls is
gypsum wallboard, also known

as plasterboard or drywall. This

uct consists of a core of

on both sides with tough paper. Al-
though it serves its purpose well, it is
relatively brittle and can puncture
when struck by a sharp blow. But
patching a hole is not a difficult task
and you'll obtain a neat, sound repair
by using one of two basie methods.
Both make use of ready-mixed joint
compound which is available in hard-
ware stores and lumberyards.

Small holes
Holes up to about 4 in. in diameter are
hecfmth the wire mesh backup

prmdure Begin by cutting a pi of

ordinary wire screening slightly

er than the hole to be repaire

Thread a length of string through the

center of the screen.
Next, moisten the of the hole

and the perimeter of the back side of

the opening. Then using a narrow

putty knife, appl cnm und to the
edge and aroun back of the

ing, Whlle holding onto the string,

curl the screen fit it through the

hole in the wall. Then, pull on the

string to draw the screen up against

the back of the wallboard. 'Ill‘%:lthe
ing around a pencil or a length of
dowel that spans the opening.

Apply a layer of compound to the
screen but not flush to surface of
the wall. When the screen has been
coated overall, twist the pencil slight-
ly to increase the tension on the
sereen. Allow this first layer to set,

1 mqmummmmmmwmmwm 3
any tom and frayed paper. Also, vacuum away ail dust. then dampen the edges.

thencutule to remove the pen
secm?llnyerafmmpuund |

mﬂmmtchwﬂlbeﬂuahtuﬂmunﬁce

afthe wall. When this flush coat has
uﬁnnlthmma of com-
ﬂmpntchmds]j tly onto

& Use narrow putty knife to apply ready-
mix joint compound to the edge of the hole
and back surface of damaged panel.

B Thread a strong string through a plece
of wire mesh scresning, then curl the mesh

and pass It through the opening.

POPULAR MECHANICS & JULY 1969

# Pull the mesh against the back of the |
will, tie the string to a pencil, then apply a
layer of compound owver the mesh.
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the surrounding wallboard. When
dry, sand the pateh with 220-grit
abrasive paper,

Large holes

mlargemrth?n dorb Elrl; are best re;_
with a plug cut from a scrap o

wallboard. First, trim the hole square

then cut a piece of board about 2 in.

longer on each side than the hole size.

e ST REREE|
THE BETTER HOME

Mark off a centered area on the
back of the patch, % in. smaller on
each side than the hole in the wall. Cut
through the paper surface and slight-
ly into the eore. Snap the board on
each score line and carefully peel
away the core material so that only a
paper flap remains. Use lzﬂ-gritfgi-
per to sand the outer edges of the aﬂ
until they taper to a point. Dampen

surfaces that will be bonded. Then,
Lﬁuply joint compound to the back of
e patch flap, and edges of the hole.
Press the patch into place and use a
wide-blade knife to work the flap flush
to the wall and to squeeze out excess
compound. Allow to dry and then ap-
ply a thin coat of compound, extend-
ing about 1 or 2 in, beyond the patch
area. When this is dry, sand smooth. PM

5 'ﬂﬂmﬂ'ﬂﬂmhyirnljﬂnmnwmd
has dried thoroughly, cut the string close to
| the mesh, and remowve the pencil.

& Afier the second layer of compound has
set, apply a thin final layer, feathered to
slightly overlap the surrounding surface.

7 To repair a larger hole, first square off
the hole with a keyhole saw. Be sure to
avold wires or plpes with the saw.

8 Cut the waliboard piug to size and mark
the back. Then cut through the paper fac-
Ing and partly inte the gypsum core.

i
w

9 Snap and peel back the waste segments
leaving the center and the overhanging
front facing paper Intact.

10 Sandthe edges of the flap to a taper at
the ocutside edge. This feathering makes
| the patched surface less noticeable.

..k

celve compound then spread It on the flap.
Apply extra compound In the corners.

11 Dampen the wall surfaces that will re- |

12 Apply athin layer of compound on the
wiall surface and hole edges, then slide the

plug patch into the opening.

13 Use a wide-blade knife to press flap

agalnst wall. Force out excess compound,
then cover entire patch.

98
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Whistles While
It Works

|
THE BETTER HOME

Appliance Clinic

BY STEVE TOTH, Contributing Editor

I have a Whirlpool refriger-
ator freezer model No.
EVDI19PRO, serial No.
E03796274. When the
freezer is running, a whis-
tle occasionally develops
and continues until the unit
ghuts off. Slamming the
doors stops the whistle.
What's wrong?
JOSEPH CSULIK
CENTER VALLEY, PA

The sound may be coming
from the evaporator fan of
your 19-year-old refriger-
ator. Due to the low tem-
perature at which the fan
operates, the lubrication in
the motor can, over a peri-
od of time, dry out. When
this happens, the bearing
will wear and can make the
noise you describe. By
glamming the door, you
change the position of the motor shaft
in the bearing and the noise tempo-
rarily stops. It may take weeks or
years, but the bearing will wear out to
the point where the motor stops.

The solution is to install an evapo-
rator fan motor kit available from
your local Whirlpool parts distribu-
tar. The kit is part No. 482469 and
costs about $30.

To install the kit, first unplug the
refrigerator and remove the food,
ghelves and basket from the freezer,
Snap off the small plastic grille on
the evaparator cover and remove the
Phillips-head screws that hold the
cover in place. If the gaskets on the
sides of the evaporator cover come
foose as you remove the cover, rese-
cure them with masking tape before
reassembling.

Behind the cover, you'll find the
evaporator fan and motor. Remove
the two screws that hold the motor in
place and pull the fan and motor
through the fan seroll that surrounds
tf. Cut the two wires going to the mo-
tor and remove the unit,

Follow the instructions that come
with the new evaporator fan motor
kit. Then, reassemble the refrigera-
tor in the reverse order. This should

eliminate the whistle,

!
EVAPORATOR
COVER

To replace evaporator fan, unplug fridge and take out shelves and
drawers, Then, remove grille and evaporator cover. Disconnect

fan, replace with new unit and reassemble.

Projector Repair

I am trying to find the film-drive
wheel for my 15-year-old Sears mn(':ife%
No. 9205, Dual 8 Projector. Sears told
me that they no longer have a listing
for this part. Any assistance would be
greatly appreciated.
DESMOND MURFHY
SUNRISE, FL.

[ believe that the correct model num-
ber for your projector is 584-9205.
The first three numbers indicate that
the unit was manufactured for Sears
by the Bell & Howell Co. Although
Sears is no longer able to help you,
many functional parts can still be
found by contacting your nearest Bell
& Howell service company. Supply
the service agent with the Sears mod-
el number of the projector and de-
scribe the part that you need. [t
sounds like you're looking for a feed
roller, No. 450625.

You can get this part for about $5
from one of the following companies:
Island Camera Repair, 228 Rt. 109,
Farmingdale, NY 11735,(516) 293-
8910; UT Photo Service, 3088 Cly-
bourn Ave., Burbank, CA 91505,
(213) 245-6631 or International
Camera Corp., 231 8. Jefferson 5i.,
Chicago, IL 60606,(312) 876-1530.

youur question,
to Appliance Clinie, P,
57eh 5t New York,

Circuit
Board Trouble

My G.E. gas dryer model
No. 1DG-4820E5H, serial
No. ZD217863 has two
automatic eycles that don’t
function. However, manual
operation works fine. [
checked the moisture sen-
4| sor and all the wiring. The
I problem seems to be in the
'Jeireuit board. Do vou have
any suggestions?

ARNOLD A, KATZ

TORRANCE, CA

I found that while the
moisture sensor for your
machine is still available,
the circuit board is not. If
you choose to keep your
machine, your only option
is tioi’ use it manually. X
owever, you might try
calling the G.E. answer
center at (800) 626-2000.
Ask for the phone number
of the customer relations department
in your area. Then, explain your
problem to the customer relations de-
partment. They may have a policy re-
garding this situation and may be
able to offer you an allowance on a
new machine in light of the unavail-

| ability of the circuit board.

Needs Door

The door liner of my 11-year-old Frig-
idaire dishwasher has rusted and the
surface is flaking. Since there is noth-
ing else wrong with the machine, I'd
like to replace the door. Where can [
find this part?
CAROLYN DAMRON
WAFPAPELLO, MI

To locate an authorized Frigidaire
service and parts center, call the
Frigidaire action line at (800) 451 -
7007. If you have any further ques-
tions about part avatlability, product
information ora complaint your
local dealer can’t handle, call the
customer relations department at
(800) 327-2440. M

If vou have a problem with an iamce, send

ulor Mechanics, 224 West
10013, , but letters
cannot be answered individua

lly. Problems
wid!inﬂemtwwbedimmediuﬂziumium. .

| |
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THE BETTER HOME

y - ™
Homeowners Clinic

BY NORMAN BECKER, P.E., Contributing Editor

1 Sash Problem

My house has Andersen Thermopane
double-hung windows. The windows
have spring-loaded sash cords. Three
of the top sashes jam and can't be re-
leased by pulling the cord back and
forth. Also, when the sashes are
pushed to the top and locked, they
don’t close tightly. What can be done
about this?
E.SPENSER RYLAND
LEBANON, PA

There's a good chance that the win-
dow openings are not square. This
condition can occur as the house set-
tles, or be the result of improper in-
stallation. Also, when windows are
installed, the voids between the jamb
and framing should be filled with

| loose insulation. Ii"srpanibk that an

excessive amount of insulation was
stuffed into the voids. This could
push the jambs inward and reduce
the clearance between the jambs and
sashes.

First, try cleaning and lubricating
the sash channels. You can lubricate
them with furmture olish, paste
wax or candle wax rubpbed in with a
rag. Do not use oil. You can use sili-
cone, but it must be a dry silicone
sp ta lubricant like WD -40.

f_f' ubn.r:unng the channels doesn't

blem, then you'll have
mremaue casing and resquare the
window. This can usually be done

from the inside.

Low Water Pressure

I have a house that is 60 years old. It
has %-in. galvanized iron pipes. The
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water pressure at the kitchen sink
and upstairs bathroom has dropped to
about half of what it should be. I had |
the incoming water checked by the

sure was okay. Do I have to replace all
the pipes or is there a simpler, less ex-
pensive solution?

| city water department and the pres- ‘

JOHN W. HODGES
ROANOKE, VA |

Although low water flow could be the |

result of low inlet water pressure, |
your water department has ruled this |
ouf as a possibility in your case. The |

| first thing to check for would be par-

tially clogged faucet aerators at the |
bathroom and kitchen sink. Unscrew |

L il
Stuck sashes can often be fixed by simply Iu-

the channels. In other cases, Insula-
tion packed around the window pushes the
Jambs tight agailnst the sashes.

the aerators from the faucets, inspect
them and clean if necessary. If this
doesn't help, then the low water flow
is probably the result of a constriction
in the distribution piping.

QOver the years, mineral and corro-
sive deposits form on the inside of
iron pipes. This reduces the effective
opening which, in turn, reduces the
flow at the faucets, If the rate of flow
is unacceptable, the only solution is
to replace the distribution piping
and, in many cases, the inlet pipe.

Erratic Water Heater

In order to save on utility hills, I set
my new electric water heater at the
energy congerving range of about 120°
F. Each morning, the temperature of
the water might be anywhere from
90° F to 120° F. I've noticed that the
temperature can drop to 85° F during
the course of a 5-minute shower.
What's wrong with the water heater?
GARY PETERSON
CHAPELHILL, NC

You may have a defective water heat-
er. It's possible that the thermostat is
out of calibration and needs to be re-
placed. However, if your unit has two
heating elements, first check their
settings. If the elements are not set at

the same temperature, you can get
variations similar to those you de-
scribe.

You didn’t mention the capacity of
the heater or its recovery rate. Elec-
tric heaters have a low recover
rate—especially in comparison to niz
and gas-fired units. If the tank has a
low capacity, or hot water has been
used prior to someone showering,
then you may experience low hot-wa-
ter temperatures.

Cellar Doors

I have an older home with an outside
cellar entrance. Do you know who
manufactures sloping metal doors
used to cover the steps to the cellar?
FRANK WAMACK
HONEA PATH, BC

These doors are generally available
in larger hardware, lumber or build-
ing supply centers and cost between
$244 and $279 depending on size.
One manufacturer of metal basement
doors is the Bilco Co., Box 1203, New
Haven, CT 06505. The phone num-
ber is(203) 934-6363. This company
can send you information on both re-
placment doors (folder R-250) and
units designed for a new :n.umi!nunn
{folder C-650).

Service Tip

The Portland Cement Assn. has
E.“ logathnr a handy book titled
he Homeowners Guide To
Building Wlﬂl Cmnh Brick
And Stone. In

for projects
wn;ru ate and reu.i:n:lng ‘l’l“l
a chapter on the re-
pair lnd maintenance of concrete
surfaces. The book is available
from bookstores in both
($14.95) and hardcover ($19.05)
vergions.

Do you have o home-maintenance or rmr_wﬂ
lemT Send it io Homeowners' Clinic,
chanics, 284 Wﬁtlﬂhﬂl Fivew Horks Hﬂu Yorl BGIF
n i idmine d.l.ll.lld'
wide interest will be

umn. 'or more home-repair and m:nhnnm

PM's Home Care Guids, £2 45 poatpaid
ur order(s) to P kﬂ:ﬁd’liﬂl Box
.i'ﬂ‘H City Station, New York, NY 10101,

100

POPULAR MECHANICS & JULY | 589




SPECIAL SECTION
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HOW TO MAKE BETTER

HOME VIDEOS

® CAMCORDER CINEMATOGRAPHY

Make attention-grabbing videos with the same moviemaking
techniques the pros use. Planning a script. Shooting angles.
Directing, lighting, titles and more.

® FINISHING TOUCHES
Tips on movie editing, special effects, soundtracks and other tricks
that can turn your raw footage into a technical tour de force.

@ TOOLS OF THE TRADE
Camcorder accessories that can give your videos an edge.
Lights. Lenses. Filters. Batteries and more.

M PHOTO BY BRIAMN KCIS0FF




—  $2304,75 Double Spread
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CAMERA! ACTION!

Use the same cinematic techniques the pros use to make
your home videos more interesting and exciting.

BY ARMAND ENSANIAN; PM Photos by Brian Kosoff

THE remarkable advances in
video camcorder technology
have fulfilled most of tEe
dreams of amateur moviemakers.
The cameorder’s compact size, and
features such as autofocus, zoom,
fades and noiseless scene transitions,
make moviemaking easier than ever,

All of these conveniences, howev-
er, do not automatically make us
great movie producers. The challenge
of moviemaking is not in the acquisi-
tion of equipment, but in the telling of
adelightful story.

Take a look at your home videos.
Most likely you, as many of us, have
dozens of tapes filled with random
shots of gatherings, parties, friends
and relatives. Most of these tapes be-
come part of the family’s dusty his-
torical archives, waiting to be viewed
by future generations. With a little
p]};i.nning, anyone familiar with the op-
eration of the modern camcorder can
produce attention-grabbing videos
that will be viewed time after time.

ion planning
As with television and cinema, most
of the work is done before shooting. It
is important to think in terms of en-

P8 ILLUSTRATIONS BY BOE BERRAN

Don't chase subjects. To create the impression of dynamic motion,
harve your subjects move diagonally and toward the camcorder.
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tertaining your audience, and keep-
ing its interest right from the
beginning, A 10-minute video high-
lighting the key moments of a wed-
ding will enjoy repeated showings
much more than a dragged out, 3-hour
knockdown bout.

The key is to keep it simple and in-
clude all the classic elements of film
making. Identify where the action is
happening, who is there, what is go-
ing on, when and why the event is oc-
curring, and how it is all taking place.
Keep individual shots short and sim-
ple—limiting them to 5 to 15 seconds.
Actually count the seconds.

Start planning a few days before
the event. Write down the itine
as well as you can predict. This will
provide an ideal foundation for a
script. For example, the seript for a
family reunion pienic might mvolve
the following: sending invitations,
getting the house ready, preparing
the food, picking up relatives at the
airport, getting reacquainted with old
friends and relatives, sitting down to
the meal, reminiscing about the past,
playing games, winding the day
down, cleaning up, and a concluding
moment of peace.

The big picture
A properly scripted
event can be shot with
asingle camera, re-
gquiring no editin
whatsoever. More ambi-
tious projects would require each
scene to be shot more comprehensive-
ly, and edited later for transfer to a
finished tape. In either case, don't
limit yourselfto trying to capture only
candid action. Have your subjects act
out a seene if it will help tell the story
better. The beauty of video is that a
bad scene may be erased and reshot.

Within each of the main scenarios
listed above, your shooting script will
need specific subsecenes to help an-
swer tﬁe where, who, what, when,
why and how. The best way to do this
is to think of your movie as a series of
specific still pictures. The motion will
be used only to enhance the still,

For example, subscenes under the
heading Preparing The Food might
include short 5- to 15-second vi-
Fnettes of writing the shopping list,
ooking up recipes, calling an aunt for
help, running to the store, cooking,
digging out the grill, and so on.

[t is much easier to visualize the

Use low shooting angles to emphasize speed and to make your sub-
Jects seem larger. Here's a good exampie of the “rule of thirds.”
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script outline by thinking in terms of
these individual pictures. Profession-
al moviemakers use storyboards to
help organize their thoughts, These
are a series of drawings that show
specific shot-by-shot scenes as they
will appear on or tape.

Mltﬂlﬂy of a scene

Each scene will tell its own part of the
overall story. Just as the entire video
has to have a beginning, middle and
end, 2o do the individual scenes.

Scenes are made up of a series of
shots relating to the same theme. To
keep the viewer's interest, it is better
to have a variety of different shots
making up a scene rather than one
long one. These should include a long-
distance wide-angle shot showing
where, a medium-distance shot to
show detailed action and interaction,
and closeups for highlighting specif-
ics. Long shots, also known as mas-
ter-shots, should include a reference
to indicate size and distance. A shot of
the Grand Canyon, for example, is
more informative if there is a figure
standing within the frame.

Keep your zooming to a minimum,
It takes up too much time and can eas-
ily be overdone. Changing the camera
angle, focal length and camera-to-
subject distance between shots will
have a lot more impact in maintaining
viewer interest. Study television doc-
umentaries for reference.

Set the mood

The pacing of shots is important in es-
tablishing mood. For example, we can
imply chaos by keeping every shotina
scene down to only 2 seconds each.
Imagine the trip to the airpart: moth-
er looking at clsck, kids jumping into
their clothes, chasing the dog inside,
racing to the car, scrambling for the
keys, detail shots of the speedometer,
airport signs, running to terminal,

Canon's Al has the super resolution
and stereo of the High-Band
Bmm format. Use a video
light such as Hama's
Magnum 300 and
tripodidamgp [left]
for top results.

scanning the crowds. A long, conelud-
ing shot of hugging and kissing the
found relatives will slow things back
down again in preparation for the
next scene.

Scene transitions are used to identi-
fy the beginning and end shots of a
scene. Fade-ins and fade-outs are
among the most popular methods,
Many eamcorders offer this feature,
The same effect may be obtained by
manually closing or opening the lens
aperture if possible. Another tech-
nique is to slowly cover the lens with a
piece of jagged cardboard.

Focus-based scene transitions are
good for showing the passage of time.
For example, the concluding shot at
the airport may slowly end by going
completely out of focus. The opening
shot of the reunion-picnic seene then
starts out of focus and is brought
quickly back in. Most camecorders al-
low manual focus override. The sim-
plest transition has a subject walk
toward the camera, completely cover-

ing the lens to close the
geene, The next shot would have
a subject walking away from the lens,
revealing a new environment.

Camera techniques

Just as each scene is divided into spe-
cific shots, each shot may be indi-
vidualized by various shooting tech-
niques. Whatever the method, it is
important to keep the camecorder
steady. Tri are ideal for stability,
monopods for ease of handling.

Amateurs have a tendency to follow
moving subjects. The results are of-
ten hard on the eyes. Take advantage
of the moving picture capabilities of
the video medium by having subjects
move across your field of view instead
of following them ev here your-
self. The most impressive motion ef-
fect is when the subject is movin
diagonally across the frame an
slightly toward the camcorder.

Good movie walking requires some
exercise, Move your camcorder posi-
tion to find those good points of view.
For example, during the family re-
union picnic, a baseball game is start-

ed. Shots of players running between
—

Lead the eye. Give your viewers a sense of movement and direction  Convey drama by shooting from a low angle while tiiting the cam-

by leaving room In front of where the action s heading.
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corder on a dowrmward angle in the direction your subject s moving.
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Are you ready

to run your own
business and
earn all the
income you want?

YO

is ready for you!

You can make $10,000,
$20,000, $50,000+ a year
running your own company...

Provide this needed
service...

Not a computer expert?
It doesn't matter...

This is a complete business
that's not a franchise...

Finally, the opportunity
you've been searching for...

Aren't you ready to run your
own business? Stop dream-
ing and start earning. Make

it "Your Computer Cleaning
Company " by mailing this reply
form to the address below.

Or call:

1-800-232-0311, Ext. 112
We'll answer any questions.

Ol
13229 Northup Way, #B
Bellevue, WA 98005

I started my own computer
cleaning company to
make extra money during
college. Today, six people
are working for me and
my yearly sales are over
$100,000. | succeeded
beyond my wildest dreams
and you can too—even if
you have no idea how to

operate a computer!”

Mark Winder, who proved
the “Your Computer
Cleaning Company” system.

...and find the freedom and financial independence vou've been dreaming of,
When you purchase this complete business system kit you can build a high-
profit, independent company in the untapped market of computer cleaning—
with minimum capital investment! In fact, vou can recoup the total cost of
this kit with just two days work! And there’s virtually no competition.

...and find customers at almost any business. There are more than 20 million
computers in the U.5.— most of these millions of units have never been
cleaned! With “Your Computer Cleaning Company” kit you can be among
the first to tap this exploding market.

...because you don’t have to know how to run a computer to clean its exterior
surfaces. Computer cleaning is simple, easy and the results are dramatic.
And, everything you need to build your own business is included in this
kit—an in-depth marketing/operations manual, complete with sample sales
letters, estimate sheets and invoices; a step-by-step training video; and the
equipment and materials you will use. Plus, the entire kit comes housed in
a professional carrying case—the very case you'll use on the job!

...and *Your Computer Cleaning Company” kit involves no fees or royalties—
ever, At just 5449 for the entire program—equipment, materials, operations
manual and training video—you can start part-time or full-time, right away.
That makes it a great opportunity for couples, for homemakers, for students,
for retirees, for just about everyone,

...a proven business that 1s simple to start and simple to run—giving you

the financial freedom you've only dreamt of before,

DYES,Iwamtumnmyuwn Cost of Kit $449.00
computer cleaning business. — -
Please send me my complete kit bt fmesoptnn

| have enclosed my check or :

money order for $449 + $10 . e
shipping and handling (a total TOTAL AMOUNT

of $459*), along with this form.

M

Address

City/State/ Zip:

Phona:

L1 rm interested in starting my own company, please send me free
information about the “Your Computer Cleaning Company” program. 12




LIGHTS! CAMERA! ACTION!

bases should
have the base
line cutting from one
corner of the frame diago-
nally to the other—preferably with
the action coming foward you. Low
shooting angles emphasize speed and
exaggerate subject size. Shoot with
the camecorder at ground level, and
set to telephoto, for slides into base.
Don’t shoot the entire game. Shoot
many shorts from different views.

Be a director

Video is a 2-dimensional medium.
What appears to be close to our eyes
will seem far apart on tape.

People in normal conversation hold
a comfortable distance between
themselves. In2-D TV, this will seem
like miles. Before shooting, direct
your subjects to position themselves
close to each other during conversa-
tion. Angle people toward each other,
be they standing or sitting. This will
require the least head movement
when they talk among themselves and
to the camcorder. Avoid firing-squad
lineups. Show 5- to 10-second shots of
lots of family members, varying posi-
tions and angles between shots.

Keep in mind that sound is part of
the moviemaking process as well. Try
to start at the beginning of sentences
whenever shooting short vignettes,
Tell your subjects what you want in
advance, or ask specific questions,
They too will appreciate looking and
sounding more prepared. Always
have them look directly into the lens
whenever they are talking to you. By
the way, one of the exceptions to
keeping the camcorder steady is when
ﬂavea.dmﬁping on walking subjects.
Follow them closely from behind.
Keep yvour knees bent and slide your
feet to absorb shock and minimize
camcorder bounce.

Shooting angle greatly influences
the viewer's interﬁretation of your
attitude toward the subject. High
angles imply dominance over the sub-
ject—so shoot children at their own
level. Low angles make subjects look
dominating—good for mother-in-law
shots, Eye-level shooting shows a
more personal interaction with the
viewer, Off-level shooting from be-
low, with the camera frame tilted
slightly down on the side toward
which your subject is moving, adds a
sense of drama.

Indoor shooting will require some
attention to lighting. Bounce-lighting
is the easiest way to maintain control
in normal rooms with 8- to 10-ft. ceil-
ings. Two 250- or B00-watt lights may
be placed in opposite corners of the
room. Aim them at the ceiling. Hide
the lamps behind existing furniture to

POPULAR MECHANICS ® JULY 1989

minimize annoying glare, bothontape
and for the subjects. Brighter lighting
will allow camcorders to use smaller
aperture openings, thereby enhanc-
ing sharpness and depth of field.

Composition

Good composition implies a proper
balance of all of the visual elements
within the picture. These include sub-

ject positioning, location of contrast-

ing areas of light or color, and
foreground/background interaction.
It is often deﬁx:uﬁ.rgu pay attention to
rules of composition when shooting
moving action. But some rules are
simple enough to utilize.

One of the most important rules is
the rule of thirds. Imagine drawing a
tick-tack-toe board in your cam-
corder’s viewfinder. Try placing im-
portant subjects, be they people or
objects, at one of the points where
two lines intersect, Larger elements
influencing the picture should be
placed one-third the distance from the
top, bottom or sides—rarely directly
in the center. For example, when
ghooting a medium shot of a pitcher,
place him at one of the two lower in-
tersections, leaving more room to-
ward the direction of home base to

Fi\re a sense of forward motion, For
andscapes or long shots, keep the
horizon on either the upper or lower
line. When shooting head-and-shoul-
der closeups, place the subject's eyes
one-third down from the top of the
screen, leaving a bit of room above the
head. Tall subjects, such as light-
houses, are best placed along one of
the two vertical lines. Centering a
subject leaves little room for interac-
tion with the environment.

Contrasting subject areas or colors
must also be p carefully. A small,
bright area of light in an otherwise
dim scene can easily dominate the
viewer's eye, Colors work the same
way. Cnmdpiementar}f eolors, such as
green and red, or blue and yellow,
contrast against each other the most.

Be conscious of distracting back-
grounds when taping people. Try to
move the shooting angle, or use a long
focal-length to reduce the lens's depth
of field and render the background out
of focus. Also check to see if there are
unwanted objects growing out of your
subject’s head.

One final note on eomposzition:
Whenever shooting people, avoid cut-
ting them off at the joints, such as the
hands, knees, elbows or ankles. In-
clude feet in full-length shots, and the
neck in tight closeups,

The finishing touches
A bit of imagination can go a long way
in making an attractive opening title
scene, which must be shot before-
hand. Graphics software run on a per-
sonal computer may be useni)etu
nerate colorful title sereens. Shoot
them directly off the monitor if your
PC doesn’t have a video output jack.

Closeups of ht::::ﬁ'raphs, or pro-
jected slides, e it easy to add
sparkle to the opening ence. Title
lettering may be pasted directly onto
a card or picture, using the many
styles available from art stores,

The best lighting for copying pie-
tures or title cards is found outdoors
on cloudy days. Use a tripod to keep
the camera absolutely still, unless
you're panning across a title pie-
ture, Don't discount the idea of adding
amusic soundtrack to the title.

If all this script writing and plan-
ning sounds like too much work, you'll
be glad to hear about a do-it-yourself
home movie kit called Hollywood
Make A Movie ($50). The kits are
available in six categories, ranging
from comedy to horror. They include
seripts, scene-by-scene storyboards,
props, sound effects tapes and title
c . All you have to do is choose the
actors and follow the instructions.
The kits make an ideal gift or video
party game. Now, roll 'em! ™
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¥ IDEOS may be shot at a picnic

W oranywhere else a camcorder

' can be toted. Video movies,
though, can only be made in the edit-
ing room. Until it is edited, every-
thing you've recorded is simply raw

videotape probably con-
great seenes of ynug son's
League game and your

it on skates, in other
appear as if the cam-
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your videos a professional look.

rolling. And those jitters—did you
suddenly develop a bad case of the
shukes?

Viewing raw footage might cause
motion sickness. Invariably, it breeds
boredom. Instead of punctuating

our video with moments of interest,

t's far better to make the whole video

entertaining. Enjovable videos are
those that have been edited.

At its simplest level, video editing
can be done between two video cas-
sette recorders or between a cam-

-eorderand a VCR. All you have to do
(i= press the PAUSE button on the copy-
ing VCR to eliminate any unwanted

-
-
-

You're all set to edit your video

and add special effects with DirectED Plus from Vid-
eonics. Movie recorded with Sharp's VL-C7TU Super
VH5-C camcorder |5 being dubbed onto JVC's HR-55000U
Super VHS deck and monitared on Sharp 13NFTEW 13-In. TV,



No more missing magazines
or messy shelves!

Keep your Popular Mechanics’ magazines neatly
sorted by year with these sturdy, attractive, red-
lacquered file boxes. They'll keep your magazines
organized and your bookshelves looking clean.
Each box stands alone and holds 12 issues. Line
them up on your bookshelf and you've created a
valuable reference library of Popular Mechanics’
magazines. With each order, you also receive FREE
self-adhesive decals for the years 1975 to 1990.
Just peel and place the appropriate year on your
file box.

1 file box: $2.95
2 file boxes: $2.75 each
3 or more boxes: $§2.50 each

: Indexes from 1975 to 1988!

Searching for a particular Popular Mechanics' article?
Let our yearly indexes make it easier to find. Every
= article published in the magazine is referenced
el here—automotive, home and shop, photography, out-
= : doors, science, electronics, boating and more.
= Thousands of entries cross-referenced.
All years available from 1975 on, plus 1973. Price
for each index is $2.95. Order by year.

To order your file boxes and/or indexes, send a check or money order
payable to Popular Mechanics and mail to:
Popular Mechanics, Dept. P, Box 1014, Radio City Station, New York, N.Y. 10101.

Popular Mecharics is a publication of Hearst Magazines, a Division of The Hearst Corporation.
E1987 The Hearst Corporation. All rights reserved.




footage playing
back from your
cameorder recording.
Editing in this fashion is
rather imprecise. Coordinating the
two VCRs so that there is no distract-
ing video noize between scenes can be
difficult. Also, you're limited to one
editing technique—the cut.

Seamless editing

The cut, when one scene is instantly
replaced by another, is the most com-
mon transitional device used in
moviemaking. Flying erase heads,
found in many camcorders, make the
cuts between live shots practically
seamless. But the transition might
not be so0 smooth when dubbing vari-
ous scenes from the camcorder to a
VCR. And as common as cuts are,
they are not always an appropriate
transitional device.

You might, for example, want toin-
dicate the passage of time or a change
of location by using a wipe. A wipeisa
line or other pattern that sweeps
across an image, leaving a different
image behind it. Wipes can be sim-
ple—a line moving left to right or top
to bottom will do. They can also be
more complex, opening and closing
like 2 Venetian blind, for instance,
from one scene to the next.

Another video editing technique
involves the use of the fade. A fade
oceurs when an i slowly disa
pears, to be replaced by a solid -
ic. Black is most commonly used, but
any color in the rainbow is available,
The length of the fade is also variable,
as is the speed with which it oceurs. If
the fade occurs between two scenes
—closing one and preceding the next
—it's called a dizsoluve.

Video editing algo includes the use
of a wide variety of graphic elements,
Titles, even one as simple as “Our Va-
cation,” can be inserted using a vari-
ety of type styles against many
different backgrounds. The titles, for
example, could appear inside a com-

uter-drawn hirtﬁga:,r cake or key-

ole. Type size varies too, so that you
can present the opening titles very
large and then use a smaller type size
for captions or to eredit the cast and
crew at the end.

Do your homework
Character generators, and a variety
of fades and wipes, are included in
many camcorders as standard or op-
tional features. But whether they're
part of the cameorder or features of
stand-alone accessories, the effective
use of video editing aids requires a
good deal of planning.

Video editing, in fact, starts before
the shooting begins, Master movie-
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CUTTING ROOM

Basic Setup For Video Editing

VIDEC EDITOR

assembily of scenes on
the final tape. The VCR

connects to a TV to et
you see the resulfts.

makers use storyboards to sketch
each scene before shooting. Video-
makers who use the same tech-
nique—think of it as a frame-by-
frame illustration similar to a
newspaper comic strip—will save
themselves a lot of time in the cutting
room later,

How much time a video editing job
might take can be roughly determined
by the number of wipes, fades and dis-
solves you want to create, multiplied
by the length of the video. Six wipes
and fades, for example, insertedintoa
15 minute movie translates into about
80 minutes of work.

As carefully as you might plan, you
still might have to do some work in the
editing room. The video editing
equipment available varies in com-
plexity and price, reflecting the vari-
ous levels of professionalism you
might want to attain,

Entry-level editi
Unfortunately, memorable moments
do not always oceur under the most
ideal photographie conditions. Happi-
Iy, you can clean up your TI'"ilZ}El]G after
they've been recorded.

One handy device comes from Vidi-
craft of Portland, Oregon, a maker of
video editing equipment. Vidicraft's
Video Color Processor, the VCOP-100
($200), allows you to restore some of
the visual quality lost to low-light con-
ditions. By using the VCP-100 cor-
rectly, you can brighten a dark video
or enhance the colors. The VCP-100is
portable enough to be used while
you're shooting on location,

The gimplest editing package avail-
able is called DirectED Plus ($550),
from Videonics of Campbell, Califor-
nia. The machine combines the func-
tions of a video editor, character

enerator and graphies special-ef-

ects generator in one box that con-
nects between two VCRs or between
a camcorder and a VCR. All the oper-
ating controls are contained in an easy
to use, handheld remote control. On-
sereen menus provide easy-to-follow
directions.

DirectED Plus lets you mark the
beginning and end of a desired seene
for inclusion in the final production.
Any number of scenes can be included
and arranged in any order. Potential
users should note that the tape upon
which the final produetion is being
copied will rewind and play forward to
the point where a new secene is to be
added. This time-consuming process
is repeated for every wipe or fade in
the movie.

Videonics' machine is not precise
enough to allow frame-by-frame edit-
ing, so leave yourself a little room be-
fore and after the footage you want to
include in the final production. With
practice, you'll need less and less el-
bow room in your editing.

The DirectED Plus works with any
video format. By contrast, the Video
Cut 10 (about $1295) from Hama, a
West German photographic supplier,
works only with a select number of
Bmm camcorders. Editing is more
precise, to within six frames, and you
can scroll horizontally or vertically
across the screen to duplicate the title
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The Excitement Is Building

Popular Mechanics plans for home, workshop, outdoors.. ..

100 UTILITY SHED
Contemporary styling outside and big enough inside fo
store bulky lawn eguipment, bicycles, moloroycles, elc.
Measures 12' X 16 and includes a built-in workbench,
cabinats, lold-down stairway 10 & loft, roll-out storage bing
and bay window. $17.50

101 TOOL BOX

A nostalgic replica of a fum-of-the-century footbon. Build it
from cherry or walnut and use it o siore tools, camera
equipment, hobby collections, jewelry of sewing aids. Box
also inchydes brass comer caps and lock.
20-1/8°L x 12.3/8°H x 9-1/4°D. §5.95

102 HOVERCRAFT—TRI-FLYER

Fly on land or waler, soar over 8-inch obstackes, even climb
45 hills. Our sleek, high-tech hovercratt is propelled by a
65-hp snowmiobile angine thal whisks you and two passen-
gers along af 75 mph. A 10-hp mower engine provides the
[iét. What & thalll §19.85

103 BOOKCASE WALL

A fioor-lo-cailing dream project thal makas your living o
famiky room seem larger. The shelves are 12-inches deep,
and the five cabinets can ba adjusted to any width, Great
for storing or displaying your fine items. §5.95

104 STEAM TRACTOR

Challenge of a lifsime! Tha famous J.|. Case threshing
maching steam tractor, crafted with the finest detail work.
Stacks firewnod but bumns alcohol, Tha fransmission alone
containg nine separale gears. $11.95

105 ADIRONDACK LAWN FURNITURE

Three elegant pisces—aetias, table and chair—{hal look
straight out of the Gatsby era, Crafied of hardwood, each
piece is carefully sanded, assembled with water-resistant
glue, soaled with presarvative and painted white for a
classy, long-lasting finish. $5.85

106 WORKBENCH

Classic European design thal will last a iletime of wood-
warking. Tremendous strength and stability are provided
by stredchers that are morised info legs and reinforced with
nuts and bolts, The top is made from axira- native
maple and measyres almost 61/2 feed long. $5.95

107 PM HOME HOW-TO

I you're considering any of these do-it-yourself projects . .
hanging wallpaper, mourting new lighting, tiling a wall,
wiring a plug OR even major remodeling or construction
then this book is for you. 512 pages, over 2,000 ilustrations
covering small fix-if jobs: to major renovation projects.
Order yours today! $29.95

108 COUNTRY GARAGE/BARN

Park two cars in this 24" x 26' garage and have space
remaining for your workbench and shop fools. A loft adds
350 square fest of extra rogm. Outside, 2n overhang keeps
snow away from the two garage doors and a recessed
walloway provides a coverad area lor firewood and garden
supplies. $30.00

109 SCUBA TOW SEL
Gracefully glide through the waler with this aluminum-
hulled single engine iow. If's great for lazy snorkeling or
diving, with or without scuba gear. This tow can't sink,
ather. If you let go of the handles, it floats to the surface.
§10.95

110 POP-TOP DESK

A child's desk with a lop that sither Bes flat or bits, Small
itams are neally sorted in a swing-out tray, and insiead of
using metal brackets (o tit the lop, saler noiches and
crosshars are used. Chair plans included. $5.95

111 GAZEBO

Your yard will take on an elegant Viclorian fiair with this
mght-sided garebo, compéela with comiortable seats and
a lattice roof b ket the sun in. The perlect place 1o entertain
o just relax on a lazy afternoon. $9.95

112 PORTABLE IRONING CENTER

Our ironing center looks: built in, but it actually unscrews
from the wall 1o move wherever you wani 1. Features a fold-
down ironing board, a 15-watt fluorescent bulb, storage
space and louvered doors to conceal it all. $5.95

113 5.5. UNITED STATES MODEL

The perdect project for the mode! maker—a 2-feel wood
and metal replica of the glonous cruise ship ihal broka all
speed records on her maiden voyage from Mew York fo
Southampton, England. Detailed on three full-size blue-
prints $3.95

114 HYDRORUNMER

Taking to the water will never be the same after you biast
the throtils in this 40 miles-per-hour personal wabercrall.
Measures B 172-. long with & 4 1/2-1. beam, and weighs
200 pounds. Plans contain six blyepnnt sheets and a
detailed, photo-llustrated instruction book. $15.95

115 CAPTAIN'S BED

This economical bedidresserdesk combination is perfiect
for your child's room. The dresser has four large drawers
with bookshelves above, and tha desk has plenty of space
for writing and storage. The bed fits an top like a bunk bed
with guardrails o protect your sleeping child. $6.95

116 ROLL-TOP DESK

A classic-looking heirfoom made from cherry wood. Afirac-
tively designed with eight drawers and a canvas-backed
tambour lid with plenty of desk space undemeath. Makes
a charming addition to any room. $8.05

117 CANOE

Built from plywood, our “Huron® canoe will skim down a
whitewatar river or giide across a sl lake. Temporary
forms mold the shape fo provide a clean interior and 2
sirong but lightweight, planked hull. Plans show two
sires—13 and 15 1. §19.00

118 HOVERCRAFT—PEGASUS
Designed for youngsters, our 87-inch diamater fun ma-
chine carries one person and hovers 10 inches above the
ground. The 3-hp lawnmaower enging runs nearly three
hours on a gallon of gas. To control, just lean in the direction
yiou want io go. Great for open fiskds, unused parking lots,
gven large backyards. $11.95

118 REDWOOD DECK

You've always wanted ane—here it ! This 250-squarne-
foot deck sither attaches to your homa or sfands alone.
Concrete tootings and plers provide the durability 1o last
years and the pressure-ireated or hearwood redwood
makes it decay-resistant. $6.85

120 BARICEBOX

This old-tashioned wooden icabox siores bolties, glass-
ware, mixers, goods, small valuables and other
ftems. Stands almos! 3-fest high, with frame and panel
construction, brass hardware and casters. The hinged top
concaals a mixng area. $10.50

121 PICHIC TABLE

A clever one-piece dasign that folds together to fit into a
2 1 5 space. Aftar the picnic season, store it inside a
garage of basement, oul of the cold and snow. Made from
long-lasting redwood. $5.95

122 SMALL STONE OUTBUILDING

This stone-sheathed ulility shed fills the bill for both town
and country gardeners who need mone room, Plans consist
of lour 17 x 22-n. drawing sheets, a detalied 8-page
instruction manual, and a comphete materiaks list. §18.50
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Mail to: Popular Mechanics

Box 1014, Radio City Station, New York, N.Y. 10101

Pleasa send the plans checked balow

This Coupon Expires Sept 30, 1989

100 $17.50 105§ 585 [J1108595 [J115§695 []120$1050 Total maney for priced items §

101§ 595 106§ 5.95 1114 9.95 116§ 6.95 121§ 595 , 1.00

102 §19.95 107 $29.95 112§ 595 117 $18.00 122 $18.50 Service Charge § .

103§ 595 108 $30.00 1138005 [] 11881195
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DISCOUNT PRICES
ON WORKSAVERS!

my

8,400 GPH Largesi seection! Thoussands
2" Water Pump o engines in siock. 3 - 23 HR
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CUTTING ROOM

opening  to
“Star Wars."
For example, “Ina

galaxy far, far away Mom
met Luke Skywalker—my Dad.”

Hama's Video Cut 10 editing ma-
chine has a control panel slightly larg-
er than the Videonics remote. The
controller fits comfortably atop any
table and its LCD sereen can be tilted
upward for easy viewing. The Video
Cut 10, however, can only interact
with an 8mm camcorder’s tape
counter system through a CONTROL-L
output. The tape counter information
is transmitted to the Hama video edi-
tor as pulses, permitting swift identi-
fication of any tape segment.

The Videonics and Hama video
editing machines offer the conve-
nience and small size of an all-in-one
design. But if you truly want to be
known as F/X—movieland's destina-
tion of special effects—you can adopt
a component approach to editing your
video production.

Stepping up
A mach?rﬁe such as Showtime's
VSEC-1 (about $550) special-effects
generator has 30 different patterns
that can be used for wipes in any di-
rection. These patterns can be givena
soft edge to produce a dreamy or ro-
mantie sequence. The picture also can
be made to fade to black & white. A
posterization feature allows you to
manipulate the gray tones of the b&w
image. Lastly, the polarization func-
tion removes the edges of an image
leaving only the color behind, The
VSEC-1 and machines like it also of-
fer the flexibility of multiple video in-
puts, so that you can assemble a
movie from multiple video sources.
Special effects also can include au-
dio-only sources. Background music
can be supplied by tape decks, com-
pact dise players and even turntables,
although the latter’s platter startup
time often needlessly complicates the
process. Sound-effects recordings
such as city traffic, airports, chirping

Hama's Video Cut 10 Is a compact editing de-
vice for use with Bmm format camcorders.

RCA’s character generator Connects 1o your
camcorder to add titles to your video.

birds, ocean surf and other ambient
noises can lend atmosphere to your
video movie.

Sound investments

[f you intend to narrate your video, a
mixing microphone will add your
voice to the soundtrack without elimi-
nating the background musie or origi-
nal audio.

A wise procedure to follow is to
write a seript for the narration, re-
cord it on an audio cassette, time it
while watching the video so that it fits
within the dezired video segment,
then finally dub it onto the videotape.
The same process should be followed
if vou intend to echange the back-
ground music during the course of the
video,

Another approach is to copy the en-
tire audio portion of the raw video
footage onto an andio cassette and
work on it separately. You can then
replace portions of the raw sound-
track with new material while retain-
ing parts of the original audio, such as
conversations. Careful cueing should
return the reworked audio to its
rightful position in the video—but be-
ware of closeups.

Keep in mind that you'll need two
tape decks for the job, or, what is
called an “editing” cassette deck with
two tape transports. Should you de-
cide to record directly onto your VCR
from a pair of cassette decks (or other
combination of audio gear), an audio
mixer works best to feed signals from
the two sources to the single audio in-
put of your VCR. But you can econo-
mize by wiring the dual audio sources
to the VCR using Y-connectors, if

necessary.

Dubbing tips

Your final video production is basical-
ly a reorganized copy of your original
footage. Because it is a copy, some
degradation of the picture quality will
occur. You can minimize this deterio-
ration by using the best grades of
blank videotape in both your cam-
corder and copying VCR. Some
VCRs and camcorders help, too, by
including an EDIT switch designed to
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minimize the loss of picture definition
during dubbing. If you make multiple
copies of your final production for dis-
tribution to friends and relatives, al-
ways make the dubs from your master
copy—not a copy of the master.

Adopting the component approach
to video editing allows you to plug in
additional equipment to restore col-
ors and details weakened during dub-
bing. Showtime, for example, offers a
variety of machines that connect with
its VEEC-1 special-effects generator
to create a full-fledged studio. A com-
plete package costs about $2600,

Another major manufacturer of
such products, Vidieraft, makes a
special-effects generator similar to
Showtime's in function and price. The
company’s other major products in-
clude the Audio/Video Processor
(about $460) and the Detailer IV
{about $420) that can perform such
tasks as brightening dimly lit cam-
corder footage and reducing audio and
video noise, among other improve-
ments. With this versatile unit, you
can also compare any adjustments
you make against the original by us-
ing its split-sereen feature.

Looking ahead

As sophisticated as these devices are,
they don't quite put you on par with
studio professionals. The best special
effects—such as pure dizsolves (in
which one video i image merges into
another), the superimposing of one
video image atop anutﬁgr and pin-
point titling—require that the multi-
ple video sources be synchronous. But
multiple video sources are by nature

Vidicraft's Detailer enhances sharpness and
detall In subpar videos and dubs.

nonsynchronous. Camcorders and
VCRs can be made synchronous pro-
vided there are genlock inputs for an
external syne-generator.

Genlock inputs, though, and other
black-magic such as time-base correc-
tion, remain pretty much limited to
professional-class equipment. While
you might not be able to duplicate all
the video editing techniques used by
the pros, keep in mind that much of
what you can do at home today was
possible only in the studio a few years
aﬁn. In the future, increasingly so-
phisticated video editing features are
likely to be incorporated into home
cameorders and VCORs. But that's an-
other movie. Let's fade to black and
roll the credits. P
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Exercise
More with

BMORE EFFECTIVE By
duplicating the motion of
cross country skiing, the
world's best exercise,

Less

BLESS TIME Because
NordicTrack is so efficient,
you burn more calories and
get a better aerobic workout

NordicTrack provides the in less time.
ideal aerobic workout. BNO DIETING No
BMORE COMPLETE other exercise
Unlike bikes and machine burns

other sitdown more calories
exercisers, than NordicTrack
NordicTrack ..50 you can
exercises all lose weight
the body's faster with-
major muscles out dieting.
for a total EBNO
body workout. IMPACT
BMORE Running and
CALORIES some aerobic
BURNED In workouts can

cause painful and
potentially harmful

tests at a major uni-
versity, NordicTrack

burned more calories jarring. A
than an exercise bike and MordicTrack workout
a rowing machine.* 3 is completely jarless.
BMORE CONVENIENT ? BNO SKIING EXPERI-

With NordicTrack, you can
exercise in the comfort of your
home. NordicTrack easily

folds, requiring storage space

ENCE REQUIRED Even if
you've never skied, in a few
minutes you'll be "tracking”
your way tobetter health,

of only 177 x 23",

*Scientitic test results included in
MardicTrack brachure

FREE BROCHURE AND VIDEO
Call Toll Free Or Write:

1-800-328-5888

I Mirmesota |-80-013-5H58 In Canada 1-S00-011-82
W1 Jorathan Bivd, N., Chaska, MN 553E8
(B Heueundhubmﬂ

Ll Also free video ape [ VHS [] BETA

Nnrdu: rack

Bill Ko< Mame
THE BEST WAY TO FITNESS M Kach -
Silver Medalis City Sl Zip
A DML COMPANTY © 1988 MordicTrack " i ]

BUY ONE AND WE'LL MAKE -
YOU AN EXCLUSIVE DEALER Make and Sell Your
max::ATvV Own Ornamental @@
gmphd-}inu /u-“';-, Concrete ltems!
an
Book about Aluminum Molds
'.:ﬁ;':t’:i:’" including over 425 designs,
prices and production trade

secrets from the world's
largast mold manufacturer

Call Toll-Free 1-800-255-2511
NY and Alaska TI6-B55-2226 Collect
Canada Toll-Free 1-800-338-0012

Recreatives Industries, Inc.

CONCRETE MACHINERY CO., INC.
P.O. Box AB9, Hickory, NC 28603

60 Depot Street, Buffalo, NY 14206
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Accessories are the stagehands you need for sharp moviemaking and slick editing.

BY FRANK VIZARD. Contributing Editor; PM Photo by Alex Laymen

looking video might require the

help of lights, filters, speeial
lenses, microphones and other gear
that fits onto the camcorder.

As you shoot more and better vid-
eos, you'll discover the need for extra
lighting. Although today's cam-
corders are designed to operate in
low-light conditions, the resulting
images often appear and de-
mf color. B

One method of illumination is called
the fill light. Usually mounted direct-
Iy on top of the camcorder, the fill
light eliminates any shadows caused
by the position of ject relative
to other light sources. Even when

PRDDUCING a professional-

working alone, the fill light will hel
brighten eolors and sharpen details,
fill hight such as the Packtronics LT-3
($80), distributed by PSI, sports a 50-
watt lamp. Optional rotating flaps
called barn doors allow the light to be

Akron's Stay-Cool video ng'ﬁﬁ'rﬁn.___
fits neatly atop Ricoh’s 8mm RE30-

Super camcorder | 2). Other

accessories include [3) Hama

Shoulder Brace, (4] neutral-dersity

and polarizer filters, {5] BASF Bmm

and VH5-C cassettes, |& ] Brm

headcleaning . [7) Canon

mixing microphone, M:______ :
telephato and wide-angle lerses, o
9] Minoita accessory base with

35mm slide-to-video converter.

{ 10) TOH full-sfze VHS cassette, |11
Haoftronics atxillary power pack.

¥

P
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Hovercrafts, outdoor sheds, fine furniture,
tool boxes. All this and more is within your
reach when you order Popular Mechanics
new catalog of plans. Imagine building:

= a hovercraft that flies 70 miles per hour
on land or water

= a bookcase wall that stretches from
floor to ceiling

* a two-car garage with room for a loft
and workshop

Hundreds of plans to choose from, many
never offered before, and all complete with
diagrams, instructions and materials lists.

NEW

s Plans Catalog

is of Artiches

Videotapes - Reprin

Plus, you'll find an extensive selection of
books, videotapes and photocopies of
Popular Mechanics articles from past
issues.

So, if you want to feel the pride of building
something yourself, become an expert in a
new hobby or do your own home and auto
repairs, send for our new catalog of plans.
Just $2.00.

Mail your check or money order to: Popular
Mechanics Catalog, Box 1014, Radio City
Station, New York, N.Y. 10101.

Popular Mechanics is a publication of Hearst Magazines, a division of The Hears! Corporation,
271988 The Hearst Corporation. AN rights reserved,




Enlarge Project Designs

Craft Projector is Simple! Fast! Accurate!
Projects on to: Drawing, Graph & Tracing Papor, Wood,

N g ‘_,..--"'"
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angled very pre-
cisely. Power
comes from either a
pack or AC adapter.
Just as for film cameras, there is a
wide variety of special lenses avail-
able for camcorders. These include:
B Telephoto lenses that increase the
range of the cameorder’s zoom lens.
B Wide-angle lenses that broaden
the field of vision are especially useful
for shooting a lot of people in a small
room.

Packtronics LT-3 video light glves 50 watts
of fill, and can be mounted on a camcorder,

B Macro lenses that let you shoot ob-
jects as close as 1 in. away. Many
newer camcorders offer this built-in.
B Fish-eye lenses that broaden the
perspective to 180° with a slight bit of
distortion around the edges.

B Hemispheric lenses that create a
distortion-free picture area three
times broader than normal wide-an-
gle capability.

Lens attachments often require
manual focusing, but newer lenses are
able to work in conjunction with the
camcorder’s auto-focus function,

Filters can improve the quality of
your wdeoa—.m:? alzo add special ef-
fects, Some filters eliminate unwant-
ed light. Key among these is a neutral
density filter, which helps prevent
overexposure caused by the reflected
light from snow, sand and other over-
ly brilliant environments. A polarizer
filter also helps reduce glare and re-
flections, while enriching blue-sky
backgrounds.

Most suppliers package filters in
kits, particularly those designed for
special effects. These include a center
focus filter that sharply focuses the
center of the picture while softening
the edges, a rainbow filter that cre-
ates a multicolored halo around a
bright spot in the picture, and a star-
burst filter that adir)la bursts of light to

BEST BOYS, GRIPS AND GAFFERS

bright spots

Other filters include the mult:-
imager, which creates a number of
identical images in the same picture,
and color filters with clear centers for
highlighting objects.

Every eamcorder comes with its
own built-in microphone, and these
are generally satisfactory when the
subject is close by. The solution to re-
cording audio at a distance lies with
directional and remote microphones.

Directional microphones reject
nearby noise in favor of more distant
audio sources. A directional micro-
phone acts much like the zoom lens of
the camcorder, in that it brings you
closerto the subject.

Eemote microphones use FM radio
waves to transmit the audio signal
wirelessly, up to 100 ft. A lightweight
receiver attaches to the eameorder,
and there's generally an earphone
jack for monitoring the audio. Both
clip-on and handheld microphones are
usually ineluded.

There also are microphones avail-
able for specific purposes. A mixing
microphone, for example, allows you
to record ambient sounds and dia-
logue while simultaneously adding
musie to the soundtrack from a per-
sonal stereo,

Whatever their power rating,
standard camcorder batteries last
only 20 to 90 minutes (depending on
their size) before they must be re-

Ambico's V-0850 One-Gun Powerlite
supplies 30 watts from its bullt-in battery.

charged. Portable lights also need
their own power supply.

One alternative is to use auxiliary
power packs. These vary in size,
weight and output duration, depend-
ing on their composition. A 3-pound
pack with nicke] cadmium (NiCd) bat-
teries might power a camcorder for up
to 6 hours, or a 100-watt light forup to
35 minutes. Power packs are often
worn on a belt around the waist for
easy portability.

While the light weight of cam-
corders makes them easy to carry,
their very lightness sometimes makes
it difficult to shoot a steady picture,
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Guide to Car
Care A collection
of the best from

Mechanics'
“Saturday Mechanic”
articles and “'Car Care Guides” All fix-it pro-
codures are explained by repair experts and anre
llastrated with detailed disgrams, Learn it all,
from troubleshoot ing your englne (o repaining the
electrical system. (BP-1916—49.05)

TO ORDER: Send your name and address
with check or money onder to Popalar
Mechanics, Box 1014, Radio City Station,
New York, NY 10101, Please specify the
proper “BF"' number.

Popudsr Mechanics i & publication of Hearst Magazines,
& Division of the Heart Corporation,
i) 856 The Hearit Corporatioi. All rights reserved.

————r T m Treo identification
B Book Ever wondsr
= about that tree in your
sy [ront yard? Or what
= your oak table looked
= like before the wood
was cut for lumber?
= ek This book, with over
mah.'— | 1,500 il estrations,
8 et dmemn * | takes you on a nature
Sl _— walk to identify the
ahape, leaves, bark and branches of more than 100

(BF-1913A-§14.95)

How Do They Do
That? The modern trivia
book that explains mys-
teries of today's warld
Among the 150 pumles:
How are underwater tun- |
neds dig® How do magicians | -
0w o woman in half?
How does trath seram
work? How do sword
swallowers swallow =
swords? A hook for those with inguisitive I'I1IFII:|.I.
(BF-18923—88.05)
(e Guide to Do-It-
| w Yoursel Materials
This best-selling

i Popular Mechamics'
D

guide s back, with ad-
viee on choosing and
buying the materials

W o &7 you'll need for home
~p e pepair and remodeling.
ﬂ ;. = Learn about lumber,

Easteners, plumbing and
electrical prducts, mofing, even garden supplies.
Make your work easier with the nght materials.
(BF-1816—88.86)
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NOT A WAX .

Plasné 'Ct')at

Less Than 1 Hour

NEW CAR DEALERS CHARGE UP TD 5200

MIRACLE POLYMER ACRYLIC FORMULATION ACTUALLY RESURFACES
AND RESEALS IN ONE SIMPLE STEP. GIVES YOUR CAR “SHOWROOM”
BRILLIANCE THAT LASTS FOR THREE YEARS—GUARANTEED!

Put sn end fo corrosion, chalking, WHY WE'RE NOT S0OLD IN STORES G5ELF ... IT'S THE BEST ... WE
ting, dulling, and of your - Retaders. don want GLUARANTEE ITI
car M mﬁmu -liﬂ waril car
car's finish and restores It, boo| prmmrlﬂpcm:ﬂmlim _mw-
cmh Hmﬂmﬂm good kor o lew woeks albest . _sathal  paOQUCTE WITH IMITATIONS!
in leas than cne hour with hardly any il the will COMS . ) AUBEING . . . WO BUFFINGI
sfiort at alll mm&mm ﬂ‘:""’ & + CLEANS, COMPOUNDS, POLISHES, SEALS|
and restones dull, oxideed « (FSE OM ANT PRINT FINESH
g . oad) peirk ot TLE o ooy car . " FAYL DNE STEP BPE.OR, WIPE.0FF1
iy oy LT SHIELD Renores 1o Asich our 3 YEAR  ACCEPTED & PROVEN FOR BOATS, TOO!

ish !-I!I malch our 3 YEAR
GLIAR mre’e They won't. Thay
nesd quick sales—lumovers—not  Pecially efeche in

. NOT A POLY . . NOT A POLISH . . BUT AN ACRYLIC

PROVEN BEST
BY MILLIONS OF caR OWNERS!
OH!GJN.AL PLASTIC coaTing

L0-SHIELD.

MAKES WaxEs #.ND F’DLISHES

IN STORES

Your Car In

FOR ONLY

$9£

Dasarl Bunehing Labs reporis—ea-
waher mvinon-

mand— reghly ecomemanded fod ise on all
bmats

dapasits a that fusea to the  SHI . GLO-SHIELD
""H’!ﬂ mhﬂmln e lnmolEwax. . . nola . .. [Bul iha i'_"'"_-'-""""'-'---1
[~ 4 ] Eniak. . . Ihat’s
NOTHI YTHI anthed or 3 FULL YEARS)  Vin'w 3 YEAR GUARANTEE |
YOU'VE HE%K&EHDBEF?}EE rzmmbrmtim...: } i ahter using GLO-SHIELD you |
Don confuse GLO-SHIELD wilh arry milkor are nol dedighied, mtum unused
Ask friend who's used
ﬂ:ﬂmmhl m rt.:r!:“ 5 “”""9"’9' :urimmuph:!mhl
grirmes, d-p-ﬂil‘..:'.l‘Im m“;ﬂ:;'n;: IE Sﬂimﬂ*‘” __[:‘;}___T____
acrylic lmcquur whict CREDIT CARD BUYERS. CALL: 254-T230
originally painied. And. it works even d
ﬁ;n&ﬂ;m:wﬂlh“m& E—-ﬁ::l;mmammnnumm-——-|
ICKS T LO-S LD
ACRYLIC y Depl. 5056
m#lﬁﬂwbaﬁﬁﬁ I 300 McCann S1., Nashville, TH 37210 I
mmr:._mmm I P-nitdlﬂﬂlﬂ-':iﬂﬂ.luﬁ“hdﬂﬂdlmlﬂ ; l
”“ [="1;] [ 1
o 0 dolokasp thefishbumth | cokge b haning . I
wmm.un'.}ugimwrﬂ [ One bottle only $9.95 plus §1.00 pp. & hdig.
of and dres sraiwe GLOSHIELD | [ SAVE Two boties only $18 plus $1 pp & g |
conlains no abmshes, mvisible. non- I Enciosed is § check or MO !
and crystal clear.
BONUS! G o-smﬂanmm:u | OR, charge to my [J VISA [ MASTERCARD I
bR on Bl painbed plated sur-
faces chroma bumpars, ITIIIE I Aok 8 Exmp I
whasls, appliances, molor cycles, | b
_mﬁnm“ Acich
€ 1987 NC Com. | Cay Sinte |
L — — — = TN. RESIDENTS ADD SALES TAX = mem e o

ﬁ'l‘ALii.T YOUR OWN SHOP
Complels Neon Cowrss cleary wril
lem, with phobes and diagrama. Ev-
grylling you nexd 1o know
wharn 1o gul wholmsale materialy
g hew la gamm while you learn, eic
Fpd 5448 [lI5). VISA oay. Wrile
Bar details qnn-u-nm L 1]

Peter Horsley Publicst

| 115 Riverbirch Cres, SE, Eilganr hn:da TZEUH

. I "IHL:‘ I“ : =|'
D "MAGNATRAC"
.,
o)
P - o . pErnaning
Sl WCATALOND of uses_ 8100 1

STECHNICAL MakuaL . 5700 1

ETRUCK. ll'lllu- 307 & Dapt: PaiTe
z CEDM ARG, WIBOONS N 53013 ’
=1 nﬂ----i-- CE

wnavour 0w FHELIC OP TER

FIMPLE LDW - COET ASSEMBLY @ Casdies mrm jonsaojdes

ref Helicopter
Experimenter's

"E-'“ el manneoon §11.99*
o SPECTALF ¥
F.0. Box :
iderwoesd, MO 11199 By Sasky: Culy $18. 951
@0, Pasde wilg

Coadhe Caedl wrdes dadl 1-300 -SET 1S40

At Lasi 8 Naw Amazingly Simpls
GAS TURBINE

JET ENGINE
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L]

wyar injuries left me

badly handicapped. but

Aow 1'm &

training.

ﬁ:ﬁ. 11 la!.-:m:tmgﬂ.lli | can
do it anybody can. —

Glen Johnsan, Larned, Kan.

financial SUCCESS

ksmith, thanks to
& Log Besides, the

Train

FAST
at Home!

If you enjoy fixing things, you're a “natural”’
to make hundreds of EXTRA DOLLARS a
year In the fascinating business of Lock-
smithing. Rising crime has increased de-
mand for service a thousandfold. Yet there's
only one Locksmith for every 17,000 people!
COLLECT CASH PROFITS ALMOST AT ONCE!
You'ne “in business”’ ready 1o make $10 (0 $26.00
an hour a few days after you begin Foley-

Belsaw's shorcut Tl'al!'lni. Easy Mustrated hes-
sons complete with ALL practice equipment

PLUS =,

oy

® ALL TOOLS YOURS TO KEEP
® KEY MACHINE YOURS TO KEEP sy
® EXPERT PERSONAL ASS5ISTANCE
® BUSINESS-BUILDING HELP

MACHINE YOURS
A} _a TO KEEP!

Can add $50
o 5100 &8 weok

dossn't cost
You @ panny

Make Up to 526.00 an Hour — even while learning!

Bea LOCKSMITH!

- FOLEY-BELSAW INSTITUTE
SRS SRaALE P 6301 EQUITABLE ROD., DEPT. 11651

KARSAS CITY, MO. 64120
Rush FREE book, “Keys to your Future."

Name

Address
fry= 5
cufm Mrl:d l City

enahble you to get your share of this always-
profitable business, Hundreds wa've trained
are doing it. So can YOU.,

MAIL COUPON to discover how Locksmith-
ing can keep the extra money coming in dur-
Ing spare time—or in your own full-time
business. Ideal for retirement—good jobs, too,

6031 Euitabile Rd., Degl. 11851
Kangan City, Mo, 64120
N, Hunt, Wilmington, Del—*1 make %50 a
werk extra.”
R. Davis, 5t Louis, Ma.—*1 clesred 5110 last
Salurday. ™

Ed Boyle, Pittsburgh, Pa,—" My business going
at fop speed. I'm moving 10 Digger quariers,”

State Tip

v T T T T L L

* First Moon Landing
July 1968 / Apolilo 11
30 Min. Video/Sound & Color.

April 1972 / Apollo 16

30 Min. Video/Sound & Color
SHUTTLE FLIGHTS Hi Lites.

11&

$20
* ““Rover Auto’” on Moon

30 Min. Viden/Sound & Color, . . 20 Circie VHE o BETA
wLast Moon Landing MOVIE NEWSREELS
December 1972 / Apolio 17 P.0. Box 2383-1 — Hollywood, CA 50078
30 Min. Viden/Sound & Colar. . 520 P
*Space Shuttle 1-2-3-4 —

City, State, Zip

520
ORDER BY MAIL OR TEL: (CREDIT CARD) [213] 467-2448

“ALL FOUR"
* 30 MINUTE VIDEOS ON
1-TWO HR. CASSETTE

FOR ONLY $30

ADRD 10 For Shippeng (Man Shipping Charge 53

MONEY-BACK GUARANTEE!!

BEST BOYS,
GRIPS AND
GAFFERS

Tripods and
one-legged mon-
opods ean anchor a
camcorder for steady re-
cording over a long period. Monopods
are generally quicker to set upand are
good for shooting in tight quarters.
Gun grips and chest braces for cam-
corders are a safe investment if you're
planning to shoot a remake of “Down-
hill Racer."”

Most camcorders have a shoe
mount that will hold only one accesso-
ry. Companies such as Sima make in-
expensive accessory mounts capable
of holding both a mierophone and a
light, for example. Sima also makes
an accessory shoe for cameorders not
equipped with one. Special mounts

Double pleasure? Ambico's Acrobat lens
reverses for telephoto or wide-angle use.

also are available to raise micro-
phones above the level of the cam-
corder—to aveid picking up noise
from the tape transport and autofocus
lens motors.

Cases & Cleaners

Special carrying cases have been de-
signed to pack your camcorder and ac-
cessories in a secure fashion.
Suppliers include Coast, Packtronies,
Ambico and others, including virtual-
ly every camcorder maker. Prices
vary according to size and quality.

Shooting underwater requires a
waterproof enclosure for the cam-
corder. These special enclosures and
bags are sometimes available from
the camcorder supplier, and are also
made by specialty companies such as
Hypertech and EWA-Marine, Prices
vary according to the depth rating of
the enclosure and the size of the cam-
corder.

Protecting the camcorder’s inter-
nal video heads is as important as pro-
tecting it from hard knocks. Head
cleaners to remove the debris that col-
lects on video recording heads are
available from many manufacturers,
for every video format. To keep that
debris to a bare minimum, use the
highest grade of tape you can find.
Quality-brand tape is the best overall
investment you can make in your cam-
eorder and videos. ™
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NOTICE TO PM READERS

it 2=a - — 1. " 4 — __—______|
We need your help.

The Henry Ford Museum & Greenfield Village
and PoruLAR MecHANICS need your help. To
commemorate the 90th anniversary of the
magazine, Henry Ford Museum and
PoPULAR MECHANICS are planning to col-
laborate on an exhibit on the history of
the popular culture of American in-
% genuity and mechanical knowledge, as
o\ reflected in PoruLArR MECHANICS,
= Because of its important role in
\ popularizing innovation and spreading * “
| |\ mechanical know-how throughout
O ,".t the 20th century, the history of our magazine exem- |
\ plifies the deep and lasting American tradition of |
| Ingenuity and problem-solving. [
We need the help of all you readers to identify
and locate examples of the inventions, the
projects, the models, the cover art and the plans
for the countless features that have filled the g
s\ pages of Porurar MecHANICS for the past 90

years. We are interested in both those things

_— e
;‘, _--—m!.wf’;f,, |\ that predicted a future that never came to pass
(= o LA T g | and those things that were so successful in becom-
\ ?}i o BN S e | ing a part of daily life that we no longer even '
| N et | think about them. Please help us locate this
D"M:,“ww" 5 | material so we can create a timely and exciting
Saamret | historical exhibit.

. Please send any information you think would
| be helpful to PoruLar MEcHANICS Exhibit, 224
West 57 Street, New York, NY 10019.

POPULAR MECHANICS & JLILY 1589 17



GEMNERAL DYMNANMICS LLUSTRATION

BIRD OF PREY (Continued from page 72)

judge our effectiveness in strafing, or
dropping our smoke-emitting load of
practice bombs. The Air Force has
gouged what appears to be a runway
in the central Florida outback—just a
dirt and sand facsimile—along with
look-alike East Bloe surface-to-air
missiles sites, Truck bodies lined up
on a dirt road approximate the ap-
pearance of a convoy.

Our objective today was to fly a
predesignated ground track to an ini-
tial point near Lake Kissimee, then
descend to perform attack variations
on the Avon Park targets. Dean and
Morrizon flew in tight military forma-
tion. When we crossed back over
land, Doug and I descended to 1000 ft.
while John covered us at 1500 ft.

Bombs away

Doug took a low pass over the Avon
Park facility to show me the setup.
Then we switched into fighting mode.
The F-16 delivers homb loads by div-
ing at the target, the technique
changing with the capabilities of the
ordnance or the intensity of the
ground fire. After the radar transfers
target acquisition information to the
heads-up display, sensors judge
speed, distance and attack angle, tell-
ing the pilot when to consent to the re-
lease of the computer-delivered
ordnance. After the pilot executes an
evasive pop-up, gravity bombs re-
lease from the aircraft and arc into the
target along the prescribed axis.

Our first pass at a convoy was a dis-
appointment. We started an attack on
a parked truck from an altitude of 500

up to a 30” nose-high angle

ft., popped up
and snapped hard to the left, putting

N

1

us in position to make a 20° dive on the
target. Some cockpit chatter proved
distracting and we missed, although
the videotape later revealed that we
were well within the kill zone, Nega-
tive Gs at the top of the run—which
levitated us out of our seats—were re-
placed in an instant at the bottom of
the dive. The sensation, if you can
imagine, was not unlike being sat on
by an elephant as we pulled awa
from the target and made a sharp roll-
ing turn to port. “We can do better,”
said Doug. And we did, the next run
producing a direct hit on the truck’s
bullet-riddled flanks.

Doug then demonstrated a series of
rapid pop-up attacks designed to
show different tactics for different ob-
jeetives. A 50° bomb delivery—for
cracking runways—requires a pop-up
of 45°. "You can change the tactic
based on the kind of destruction
you're after.”

Dogﬂghur
Doug and John also demonstrated an
air-to-air intercept, with Doug exe-
cuting the classic ploy of hiding in the
sun to descend on an unwary {oe. Dur-
ing recent practice fighter weapons
engagements, Dean showed suffi-
cient perspicacity to wax four F-15
Eagles in simulated combat in 20 see-
ur:fa. an unusual case of besting the
Air Foree's air superiority platform
using his wingman as a decoy. (“I got
lucky.") Increased use of long-range
AMRBRAAMs will enhance the F-16s
potential as a long-range dogfighter.
What's over the horizon for this
modern classic? The Air Foree is cur-
rently working on a program called

- F-16C
L 1h\//
- \

(/"'/H‘GILE FALCOMN

_eFel6XL

Wing variations have been proposed to
Increase the F-16's already formidable
versatliity. The experimental cranked wing
F-16XL Increased wing area 120 percent.
The Aglle Falcon would restore F-16 A-type
performance to the heavier F-14C model.

Advanced Fighter Technology Inte-
gration, a weapons targeting system
that will allow the F-16to alow-
level, high-G maneuvering pass
against a ground target without pilot
intervention. The AFTI prototype is
alzo exploring ways for an F-16 pilot
to perform all-angle gunnery during
aerial encounters, Key to the system
is a forward-looking infrared radar
and a laser-targeting device. The
FLIR finds the target, the laser
measures distance attack angle,
passing the data to a fire control com-
puter that directs the auto pilot and
triggers ordnance release. i}‘h\e BYS-
tem will allow the pilot to control the
plane, navigate, manage multiple

, engage them—and escape.
Fighters of tomorrow
The Air Foree and General amics

alre testing the F-16s suitah[;it;;;’ asa
close-air-support platform. ignat-
ed A-16, the aircraft would use Falcon
Eye, a FLIR-based helmet-mounted
sight—along with terrain-following
radar and a laser targeting sys-
tem—to attack enemy armor and gun
emplacements in forward battle ar-
eas. A follow-on called Agile Falcon
will increase the F-16's wing area, en-
hancing performance.

Beyond the F-16, fighters of to-
morrow—indeed the classic fighters
100 years from now—will embody the

h and highly automated charac-
teristics currently being tested and
evaluated at places like Wright-Pat-
terson AFB. Blended composite
shapes will absorb and deflect radar
emissions, reducing—or eliminating
—radar cross-sections. Structures
made of carbon-fiber and carbon-car-
bon matrices will permit ultrahigh
strength and low weight for thrust-to-
weight ratios apﬁmauhing 20:1. Vec-
tored thrust high-performance
powerplants with shielded exhaust to
reduce infrared signature will permit
supermaneuverability at sustained
supersonic speeds. Supercockpits will
incorporate pilot associates like AFTI
that will help pilots manage complex
battle seenarios.

Research continues on ways to
make the pilots of the future less sus-
ceptible to G-induced loss of con-
sciousness in airplanes that will far
exceed the limits of human physiolo-
gv. But for now, we've got a highly ca-

ble team in the F-16 and aviators
ike TAC’s Doug Dean. As we reen-
tered the MacDill pattern after a
pleasing romp through the Florida
countryside, Doug hit the nail on the
head. “They're going to look back at
the F-16 50 years from now and say,
‘Damn, what a sweet airplane.” " M
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DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPYGUARDS

While waiching renial
maeied, you will notice an-
noylng periedic colar
darkening, color shift, un-
wanied lines, fashing or
jagged edges. This |s
causad by the copy probec-
tion jamming signais em-
bedded in the video tape,
such s Macrovision copy
protection, The DIGITAL
VIDED STABLIZER: Rl
compistaly sliminates all
copy proleclions and jam-
ming signals and brings you
crysial clear pictunes,

WARNING

The Digital Video
Stabilizer: FX is in-
tended for private
home use only. i is
not intended to copy
rental movies or
copyrighted video
tapes that may
constitute copyright
infringement.

ToOnder:  1-B00-445-9285 or (516) 568-3850

$49.95 ea. +

Visa, MC,CO0 MF.56  (hatterynotincluded)
ECO Electronics Inc.
581'W. Merrick Fid.. Vakay Stream. NY 11580

Dopt. CLT

FEATURES
@The best and the maost
exciling Video Siabilizer
i tha Froarosd
@ Easy bo use and a snap 1o
install
& Slale-of {he-af micro-
:thchwlng.r
®100% aulomalic - no
mead far any
troublesame adjusi-
manis
®'Works on all types of
WVCRs, Tvs, and Monitors
®Light weighl 8 cunces)
and Compact |13 5x5"
® Bamaiful deluxe gift box
®lsss & standard 8 Volt
Baltary which will last 1-2
WA,

& Similar units soid else-
whers for 389 or more!
SUNCONDITIONAL 20
DAYS MONEY BACK

GUARANTEE
® 1 YEAR WARAANTY
@ FAST UPS DELIVERY

Alr Shipping available

%4 for p&h

-

Introducing _
The .eed
New 1zard.

the ultimate solution to
rofary 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,
TO ORDER CALL TODAY

1-800-262-5122 °21%5
(Call for dealership inquiry) 7

------------------------------------------------------------ -

[ JVIBA [ )MC# Exp. Data
{ ) Check anclosed for $21.85 plus $3.00 postage and handling.

Your Trimmer Make Model #

Name Phone. )

Streat

City Stale Zip

Send to: WEED WIZARD, INC,, P.O. Box 275, Dahlonega, Georgia 30533 sures

[ WORLD'S SMALLEST
WEATHER STATION

..}
-

THE AMATING WEATNER COMPUTER THAT
O CAN HOLD [N THE PALM OF YOUR HAND

BE YOUR OWN BOSS IN A BUSINESS
WITH CL

R-CUT PROFITS!
<

Gain Financial hdmnfm by Operating -4 sharp Outiook

Your Own Sharpening Business. b

The secret to starting a business that will really pay oftisto - Don’t wait! Return the coupon below!
offer a service that people in your area meed. That's why a

HGITARS new TWE-) Mioe Westher Statkon includes
» pomputer, prociben wind vene and ipeed sensor with
hardwsre, snd 80 feel of cable. For only

* WIND SFEED " RATMFALL iUyt bossal |

* WIND DERECTHIN " TIME OF Dy

* WIND CHILL * ALFPO BCAN

* WIND CUST RECTHRDV " METEN STAMBERED
" WECAD REAIR

Ak BABO e Whipping, plus sabes e lor Callomin dedvenss.

DIGITAR

INFORMATION. 41 5-T3-M14 i

.

carbide shampening business (s such a low risk venture

Carbide tools have become a cammon focure in many
businesses and home hobby shops, But it takes a
sharpening shop with specialized equipment 1o keep
them in top cutting condition! Whether you live in a
rural community, or a big city, there are hundreds of
carbide fools that need sharpening in your arsa

Foley-Balsaw wants to work as your parines in thes
lucratree ling of work. Whether you want io 58l up a
fusdl-time business, or just make a few extra dollars to
supplerment your income, we || supply the equipment
and training you need to make money from day one
All we ask from you is an entregreneurial spirit and an
up-front investmant so small it quickly pays for iself!
Seod for your Free Business Owner’s Fact Kit!

T Fotey Setsaw Co., 6301 Equtable R, Dept, 6067,

POPULAR MECHAMNICS ® JUILY 198%

| Xansas City, MO 64120 |
[ YES! | want to know more about how | can |
succeed at my own sharpening business. Please
' send me my FREE Business Owner's Fact Kit l
| {These's no obligation, and no salesman will call, ) l
= |
I Address I I
| oty ELams i |
¥ . I
| AreaCode  Phone Numbar _l
e



T FAMOUS MAKE!

U5 made by Natlonaly Known

Sanl Manufecturing Company!

Mapts or guooocn afl DOT. &

Fagenl satety codes|

ALl FABRIC RULL “FLEX" suspension & high
FECLINING denaity fosrn construciion

’.._.P-F"T.':'-l"wl'ﬁ CHNFCS Luxuﬂmﬁ WO Ftﬂrﬂ

ManUTBCINE'S  ra TS Chairs meclime with

inciucsd FAEE ai no oxira 00s1
" CALL Fov FREE Fabwic Samples!

FREE sanl Iracks - o 5255 valus!
ALL FRERIC maiching Sofa
Bads i the Lowes! Retail price
T-BEB-ME'IBEE or 1-703-892-4208
Credil card mombers can order by phone!
D S

Suggested Retal s 5 bouch of a lewer! Dptional
in thi LLE. - only $1851
FITS ALL Varms & mosl Trucks!
BRADD & HALL ASSOCIATES
BOX 10643 ARLINGTON, VA 22210-9832

:‘ 2&935 akiris K 3Posdion Armeests e
1 CHAIRS & Solas am LiPSabio|
Warahoiuse Liguidatars

GARAGE DOOR OWNER
Major Breakthmugh

STARPAN ION

INSTANTLY TELLS YOUR
Compatibility With ANYONE

In business, sales or romance

i
STARPANIONw accurniely pives as
5l eater birthdates or signs amd get
Knerw ihie besi lll‘hnl.ﬂl or
af the STARF: P puriniout will ns

ATTENTION SON GWR.ITERS

".!!lt:-p:':!;: JIHn--ndr:x?nlf‘nduml h'llllllrl-ll
ECTT Ty h ni. (i & lI-ll _ ;1
1 enitis st

{'hﬂh *En Il-l Iﬂ- “‘Eﬁﬂ'mh

Ta wrider send check, MO, or Visa/MC# & ex date fo:

Century Systems, Box 43725,
DEPT 6, ATLANTA , GA. 30336

For FREE rutn{ni:r more infowrite or t:lll 24 hri

1 =404 -699.-2140. Recorded info onall products is
mvailable if vou have o tone phone. VISA & MC
ORDERS ONLY Cav 2dums 1- 800- 442- 9199

Fal

BEST SELLERS (Continued from page 63)

sweeping parabolic curve that holds
the white-on-black analog instru-
ments. The seats could be a bit larger
and wider for American-size people,
but they have great lumbar support
and plenty of adjustments.

ogt controls are logically placed,
and, ty;ilcn]]:.r Mazda, the 626 seems
very well put together using premium
materials, It's very functional and
surprigingly Teutonic in feeling for a
car built in Hiroshima. It's also fun to
drive in a pleasant, undemandin
way, and returned the third-best fue
economy in our group.

At the track, the 626 was some-
t.h:. of a disappointment. Perhaps

ult lies with its slippery Yokoha-
ma33.?tiresf but the 626 was near the
bottom of the pack in everything but
braking. It requires full attention to
drive near the limit.

This is one of the most competitive
market segments in the world. The
Camry, Accord and Galant are pretty
much equals, each with a different
point of view. There's Egp between
those top three and the 626,

Volkswagen
Jetta Carat

It's amazing. TheJettais essentially a
VW Golf with a trunk, but that simple
addition makes it seem like a whole
different class of ear, though the inte-
rior room and performance obvious|
stay about the same. Like the Gulg
the Jetta comes with three different
versions of the same 1.8-liter engine,
rated at 100 hp, 105 hp or 123 hp. Our
test car was VW's luxury Jetta with
105 hp, 4-wheel dise brakes and Pirelli
P00 tires on alloy rims.

There's nothing tricky about the
Jetta at all. It's as straightforward as
only a Volkswagen can be. In our test-
ing, it returned significantly better
gas mileage than the other contest-
1J.a1t,.=:~T was third in braking, near the

on the skidpad and midpack in ac-

Eraur:-n Only in our glalom test was
Lhe Jetta at the back of the pack. And
—surprise—that add-on trunk is the
largest in this group, which sets a pre-
mium on cargo capacity.

Perhaps because of its European
origing, the Jetta is very different
from the J a.|l:lanl.=.a-e sedans which dom-
inate this class. The interior is very
funetional, almost austere, very much
in keeping with the boxy body. You
git high behind the steering wheel, in
a very comfortable chair-like seat.
German designers virtually invented
the seience of ergonomies, and the
Jetta benefits from oversize, logically
located controls,

The shifter is surprisingly notchy,
the engine is a bit buzzy there's a
fair amount of road noise transmitted

through the chassis from the front
suspension.

All our testers applaud the Jetta's
sportiness, even in luxury Carat trim.
It ranks close to the Galant in the fun-
to-drive index. But the GolfJetta is
getting rather dated, and ready for
some refinement in the chassis and
engine departments.

n this market segment, no compa-
ny can afford to keep the same car in
production for even five years with-
out change. Which is another way of
saying, nice as it is, as much fun as it
ig, the Volkswagen Jetta has stood
still while the Japanese have gone
roaring by.

Dodge Spirit ES

What a nice surprise. The new Spirit
—also sold hyrgt:,*mouth dealers as
the Acclaim—is probably the best se-
dan Chrysler has ever built, a com-
parative bargain and in our minds the
best American car in this class.

The turbocharged Spirit is also hot.
It zoomed through the quarter-mile
eight-tenths of a second quicker than
the next quickest car in this test,
which is a significant difference. It
was near the top in every other track
test, too, and even has one of the larg-
est interiors in the class,

The squared-up, very traditional
appearance of the Spirit comes across
as formal, rather than just plain boxy.
It's certainly not an innovative look,
but it's functional, and translates into
generous interior volume,

Our test car had the tried-and-true
turbo version of Chrysler's 2.5-liter
Four. We found only a couple of prob-
lems with the Spirit. Dumping all that
turbo power into Chrysler's front
transaxle creates an unacceptable
level of torque steer. On a winding
road, the combination of torque steer,
overly sensitive steering and pitch
and yaw from the over-sprung, un-
der-damped suspension makes even a
professional driver back off a noteh or
two.

Otherwise, we found the Spirit live-
ly and roomy, zippy vet formal. The
huge interior holds surprizingly good
seats and controls, with a full set of six
easy-to-read analog instruments. If
Chrysler would just doa little work on
the steering and suspension, this
would be an outstanding car, capable
of going head to head with world-class
sedans like the Camry, Accord and
Galant. The Spirit is already 90 per-
cent there.

Oldsmobile
Cutlass Calais
General Motors sells the same basic

N-body platform as the Olds Cutlass
Calais, Pontiac Grand Am and Buick
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Skylark. The Skylark is meanttobe a
compact luxury sedan, while the
Grand Am is a hot sports sedan. The
Oldsmobile version seems to straddle
both camps, so we picked it to repre-
sent all three divisions.

We chose a 150-hp Quad 4 for our
test car as probably the best balance
between power, economy and reli-
ability.

At the track, the Calais was mid-
* pack in every way, though it attacked
the slalom with unexpected ferocity,
thanks to its wide Eagle GT+4 tires.
Our testers were quite taken with the
Calais, and thought it pretty much the
equal of the Dodge Spirit. With just a
few s, it could be as good as any
sedan in this class.

Everyone liked the Calais styl-
ing—the lines are very simple and
clean. The grilleless nose is especially
nice and even the bolt-upright rear
window seems perfectly appropriate
on this clazzic, rather formal 4-door.

The ingide of the Calais iz very fan-
cy, more like an expensive American

sedan than a car that costs only
$15,000. Like the other American
cars in our test, the Calais's front seats
are sized for large American bodies,
and the ergonomics are much better
than GM cars have been in the recent
past. Even the six white-on-black an-
gauges are clear and convenient.
ver-the-road handling is favor-
ably comparable with most of the cars
in this group. We saw 110 mph and the
Calais felt solid as a rock. But mated
to an automatic transmission, the
Quad 4isn't as quick as we expected.

Chevrolet Corsica LTZ

Our test car came with the popular
E.E-IitEEhVE tl;:t‘.)’g avaifl;l:leti::: Cmust.
eve e uct, from the Cava-
HE‘I'?; th:gr-ll] pickup. It's a sturdy,
well-developed engine that ought to
be dead reliable for family car use.

The V6 Corsica has almost identical

rformance to the Quad 4 Calais,

ere the Corsica shines is in its ex-
ternal appearance. The pointy nose,
wedge shape and handsome roofline
are as modern and lithe as any small
sedan in production. Unfortunately,
the Corsica interior doesn’t measure
up to its exterior. The gauges are
hard to see, the 2-spoke steering
wheel is uncomfortable, with offbeat
styling, and the pushbutton controls
are hard to use.

Driving the Corsica is fine at nor-
mal s & on the highway, but the
handling deteriorates dramatically as
speeds rise or the road turns humgy.
At high speeds, the car seems wobbly
and under-damped, with a lot of pitch-
and-yaw motion.

Overall, we'd say the Corsica is an
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excellent, attractive platform from
which Chevrolet cuu!é) build a great
family sedan. Allit needs is a nicer in-
terior, better suspension tuning and
]I:Narhafpa just a bit more horsepower.

nall fairness, the top-line LTZ Corsi-
ca we tested costs about $2000 less
than our favorite Camry.

Hyundal Sonata GLS

Korean Hyundai has come a long way
in a short time. Three years ago,
Hyundail entered the U.5. market
with the Excel, essentially a Mitsubi-
ghi Mirage built under license, and
promptly became the most successful
new import company in history. Now
Hyundai has ndm an all-new family
sedan that's certainly competitive in
this market and could easily be re-
fined into one of the best cars in this

group.

The Sonata chassis looks very much
like the front-wheel-drive chassis of
the previous Mitsubishi Galant, com-
plete with 110-hp 2.4-liter engine and
patented counterrotating balance
shafts,

The styling is obviously up to the
minute and contemporary, and the
roomy interior borrows many of the
same Mercedes 300 E styling cues
used on Mazda's 626. The dash in par-
ticular is very European, as are the
scooped-out door panels toleave more
elbow room.

The seats don't lock very special,
but they are particularly comfortable.
And while the Sonata is the same size
as its competitors on the outside, the
interior is 25 cu. ft. larger than that in
the Camry.

Over the road, the Sonata’s ride
and handling are better than average,
which is to say surprisingly good. The
Sonata was midpack or better at the
track, and all it really needs is more
horsepower to move to the top of the
charts. The styling, interior room and
ergonomic design are already top-
drawer.

Peugeot 405 §

Designed by Pininfarina, the 405 was
our consensus styling winner, and one
of the prettiest small sedans to come
our way in awhile.

Inside, excellence gives way to
mere adequacy. The sleek roofline
restricts headroom, with the wheel
raked well away from vertical, like
that in a van. The white-on-black
gauges, however, are easy to read
and most of the controls are logically
placed. The heater controls are espe-
cially well handled. The shift lever in
our test car promptly came off in our
hand—Peugeot still has some old-
fashioned quality eontrol problems to

(Please turn to page 122)
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BEST SELLERS (Continued from page 121)

deal with in this brand-new car.

Compared to even the Accord and
Camry, the Peugeot has superior han-
dling, steering and balance. It won on
the skidpad and ranked nearthe topin
transient handling and braking.

For all its charms, the 405 found its
way into the bottom half of this
group—even though no one in our
varied test group knew that the
$18,145 Peugeot is also $2500 more
than the Camry.

Subaru Legacy L

Legacy is a brand-new car that will be
Subaru’s flagship for the foreseeable
future, It's about 5 in. longer and 400
pounds heavier than the familiar, old
(now called) Loyale—and has a new
2.2-liter flat Four instead of the small-
er cars 1.8-liter, plus bland but con-
temporary new bodywork. As one
disappointed tester described it, “The
Legacy iz a missed opportunity to do
something special.”

Inside, the Legacy shares the new
Japanese taste for Mercedes styli
cues, with white-on-black gauges an
a padded bolster that visually carries
the line of the dashboard into the top
of the doors, creating a cockpit effect.
The seats are comfortable, though the
interior feels a trifle cramped for four
adults.

Driving the Legacy is more fun
than looking at it. At the dragstrip, it
was second only to the turbocharged
Dodge Spirit, and it ranked near the
top in most other performance tests.
The 5-speed shifter iz slick, the steer-
ing perfect and the handling excel-
lent. The torquey engine pulls
willingly, and there is absolutely no
torgue steer.

We like the flat Four power, the
performance, the handling. The Leg-
acy will no doubt be as reliable and
trouble-free as any Subaru, and of
course, it is also available with 4-
wheel drive. Even the price is com-
petitive. But the Legacy’s anonymity
and ordinary interior appointments
dilute its newness.

Ford Tempo GLS

Backbone of rental car fleets from
coast to coast, the Tempo—and iden-
tical twin Mercury Topaz—are like
family sedans from another era. The
100-hp 2.3-liter Four is almost the
only engine in this class—Chevy's V6
is the other—that doesn't have at
least one overhead cam, although the
Tempo did just fine in most of our
standardized tests, It's just that the
Tempo feels so mediocre, so humor-
less as it goes about its business.
Sitting in the driver’s seat, your
vista is pure rent-a-car. The dash-
board is nicely styled, but you can't

see the gauges with the steering
wheel in a normal position. The gear-
shift is a notchy cable shifter, the en-
ine is noisy and there's a lot of wind
eting around the windshield.

The seats offer only limited lumbar
and lateral support. On the other
hand, there is lots of headroom.

One look at the data panel tells you
a basie strength of this car. The Tem-
po sells on price. At just §12,145, our
top-line GLS is a smart $3500 less
than the Camry.

Nissan Stanza GXE

No doubt a new, aesrodynamic Stanza
will be along in another vear, as Nis-
san marches through its redesign of
the entire product line. It's certain to
be better than today's Stanza, which
is slow, noisy and limited in the han-
dling department.

Part of the blame for the Stanza's
handling must go to its Yokohama 382
tires. These are the same tires we dis-
liked on the Mazda 626. They seem to
offer limited adhesion, and let go
without much warning at the limit,

The Stanza is essentially the old
Maxima fitted with the engine from
the old 200SX. This little 2.0-liter
Four is overwhelmed by a chassis de-
signed for a 3.0-liter V6.

The boxy old body has been perked
up with a rounded nose that makes it
gquite contemporary. Except for
cramﬁi headroom, it's also quite
COZY. seats are nicely upholstered
in tweed, very comfortable with good
lateral and lumbar support. The ergo-
nomics are eq good, with logical
controls and visib es,

Unfortunately, bringing the Maxi-
ma down-range with a smaller engine
and cheaper appointments to create
the Stanza has made it not only a poor-
er car, but also overpriced compared
to other small cars engineered from
the ground up. Our Stanza costs $1100
more than a Toyota Camry with V6.

Varied equality

In addition to the cars we tested, add
in four identical twins—Plymouth Ac-
claim, Buick Skylark, Pontiac Grand
Am, Mercury Topaz—and you have
17 family sedans in this class. Any-
time you have 80 many consumer
products in competition, all sized and
gﬂﬁced similarly, all capable of per-
rmance that's at least comparable,
you have a very competitive market.
What this means to you is that
there are no bad cars in this sedan
group. Anybody trying to sell such a
car would soon he?{r::ced out of busi-
ness. To paraphrase George Orwell,
these family sedans are essentially

Et%lﬂ]. But some are more equal than
others. ™
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CLASSICS

{Continued from page 66)

tors now on two wheelers.

Even if you'd rather find a diamond
in the ruugh and restore it on your
own, the wjfﬁ% of gathering infor-
mation will link you to a network of re-
placement part suppliers. Used
components, NOS (new old stock) and
even reproduction pieces are avail-
able for a great many models, so it's
smart to make contact with hobbyists
who have done the research before.

By all means, the smartest buy is
always a complete bike needing only
cosmetic attention. Some soft items,
like tires, seat covering and hand-
grips are bound to be damaged, but
these are fairly easy to replace. Miss-
ing fenders, horn tanks and chain
guards are much tougher to find, and
often costly to get.

‘When you have the bike actoally in
your possession, resist the tempta-
tion to disassemble it to the last part.
Take a long, hard look at what you've
got and decide on a long-term course
of action. A slightly faded, but other-
wise original model may be best left
alone, with just a thorough cleanup to
remove the evidence of many years'
neglect. Not only will this get you on
the road quicker, it will enable you to
enjoy riding and lending it to others
without fretting over every tiny stone
chip or seratch. If the bike is in an ad-
vanced state of decay, you might con-
sider just holding onto it for spare
parts and searching for a better candi-
date for restoration.

The erucial rule of restoration is
never go backward. Be extremely
careful not to destroy anything pres-
ently in good condition. If you want to
use whitewall eleaner on the tires,
make sure to take them off the rims,
because the cleaner might remove the
paint along with the dirt. Don't dare
take steel wool to a rust spot if you
risk damaging an original decal.

It would be hard to imagine any
item of nostalgia which could bring as
much enjoyment to the owner as a
classic hﬂlmn -tire bike. Everywhere
it's ridden it will attract the attention
of others, both those of an age to re-
member them as new models and
youngsters who revel in the retro
movement. Thankfully, here's one
case of a classic machine that hasn't
gotten away from us entirely. 2]
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tor, 217 N. Jefterson 51., Chicago, IL 60606, (312)
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LICENSE TO FLY (Continued from page 59)

ander Lirpisch—‘father of the delta
wing and ereator of Germany’s Me-
163 rocket plane during World War
[I—learned of the Finnish experience
and developed two eritical solutions to
the pitch-up dilemma. The first: A re-
verse-delta, reverse-dihedral lifti
surface that would furnish the desi
aerodynamic lift and the required air
compression. Lippisch addressed the
pitch-up problem ing an enor-
mous tail on the craft—in effect creat-
ing a load-bearing surface that flies
out of ground effect, while the reverse
delta main wing flies in ground effect.
The load-bearing tail beat the pitch-
up habit on X-112, Lippisch's 1963
proof-of-concept vehicle, and the ba-
sie ground-effect planform was set.

Stl'.rIEﬂl of com

While Lippisch's rather crude balsa
X-112 proved the basic concept, it still
suffered several drawbacks., Wood fa-
tigued quickly with each landing and
absorbed water. The X-112 thus
gained weight and wooden construc-
tion meant optimum aerodynamic
shapes could not be achieved. Com-
posites were the answer, so Lippiach
turned to RFB, a leader in composite
aircraft construction since the early
'50s and also a pioneer in the use of
ducted-fg:ldpmpeliera,

“We had to find an arrangement
that was strong enough to withstand
impact loads on the water, and yet
light enough to fly,” Fischer 8.
Composites also permitted contoured
panel shapes that contributed to aero-
dynamic efficiency. The next proto-
t the X-113—was fashioned by

B under German government con-
tract to investigate ground-effect
technology for a military role.

“The vehicle flies in radar clutter.
You just can't see it coming,” Fischer
gays. “It's also 8o quiet it flies over
acoustic sensors without raising
alarms. It's composite so it has a low
magnetic signature. The engine is
throttled to cruise so it has a low
infrared signature. And it's fast. The
military advantages are obvious.”

The X-113, designed and flown be-
tween 1969 and 1972, marked a period
of optimization for the RFB airfoil
boat. Fischer and his colleagues fitted
the machine with thrust measure-
ment devices, so that output from the
40-hp powerplant could be assessed
through the rpm range, determini
thrust requirements for any desi
altitude.

All aircraft designed to take off
from water must fly through what's
known as the h;.un m& (see 9:::'.;]01:1-

ying graph). Hy ynamic drag
ﬁcl:'eaaeu at slower speeds while the

craft is in displacement mode, then
drops off abruptly when the aircraft
on plane and ultimately flies. The
-113 showed that an airfoil boat
could fly faster with less drag than a
seaplane.

PR ILLLSTRATION BY ROMN CARBOM

Flarecraft's superior performance: It takes
off sooner and flles faster than most modes of

waterborme aircraft.

The next flying article, the X-114,
was also created at RFB on contract
from the West German government.
Btatistics showed that the Baltic kicks
up a 1.5-meter sea state 90 percent of
the year. Service altitudeina -
effect craft is customarily one-half the
wingspan (although X-114, like its
cousin Airfish I1, could dodge over
some gignificant obstacles) so the X-
114 was designed to fly comfortably at
that height while assessing its poten-
tial as a sub catcher.

The X-114 is also where the serious
pursuit of scale ground-effect
technolo ed—until now. A land-
ing accident—caused when the X-
114's pilot forced X-114's pontoons
into the water at the wrong angle of
attack—soured interest.

Fish storles

Fischer's fascination with ground-ef-
fect tech didn’t end there. He and
friend Klaus Matjasic developed an
ultralight version called Airfigh I
in their spare time. Strapped for
research and development cash,
Fischer and Matjasic tested their pre-
liminary airfoils by lashing the device
tnthermfufnarartawbelunghtgtu
Fischer's wife. Instead of a wind tun-
nel, they made midnight runs down
the autobahn at 80 knots, Fischer at
the controls calling out flight data
while Klaus drove with one hand and
took notes with the other. Somehow
Airfish I got built, its wide wingspan

covered by saileloth.
But Fischer had Airfish II
in mind, a ground-effect vehicle with

thicker, more compact wings that
permitted tighter cornering and easi-
er trailering with the wings stowed.
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Bill Russell—always a believer in
the potential of ground effect—found
Hanno Fischer two years ago and
they've been working to create the
production 2-seater ever since,

“RFB has built five craft to develop
the technology,” Russell says, “so
now Flarecraft Corp. and RFE are
getting ready for production.”

But Russell isn't stopping there.
Flarecraft Corp. and RFB are negoti-
ating with a German manufacturer to
design and test an 8-passenger com-
muter flarecraft. In effect, the com-
muter version will close a circle
Russell began forming years ago.

“I started investigating ground-ef-
feet craft one day when [ got frustrat-
ed trying to get from my house in
Westport to La Guardia airport. We
could have beaten the traffic easily by
flaring down Long Island Sound, a
perfect water highway. Well, this
country has a lot of perfeet water
highways. And we have to come up
with ways to move people and cargoin
a faster, safer, more environmentally
benign way. Ground effect is simple
technology. It exists. It candoit.”

The Soviets and the Chinese recog-
nize the potential of ground effect.
The Soviets have small, Lippisch-in-
gpired 2-place designs for river pa-
trol, and the U.8. Department of
Defense has learned that the Soviets
are developing a larger, UTKA-class
ground-effect vehicle that will carry
antizhip missiles, troops and matériel
for amphibious assault. The Chinese
have also borrowed heavily from pub-
lished drawings of Lippisch-derived
ground-effect craft.

In this country, Russell has had dis-
cussions with Dr. Bill Bertelsen
—early developer of the hovereraft
and now a member of Flarecraft
Corp.'s technieal advisory board
along with John Ronez—to create a
hybrid ground-effect skimmer like
Airfish III that deploys a hovercraft
skirt for beach limr? ings. The key, ac-
cording to Bertelsen, is a gimbaled-
fan engine he has created that would
provide a thrust mode for high-speed
ground-effect flight, and a lift mode
for moving over land.

“The gimbaled fan gives hovercraft
the kind of precise control it's never
known before. It could work for flare-
craft, too,” Bertelsen says.

The notion comes at an exciting
time in the small but growing commu-
nity of ground-effect aficionados. It's
fertile ground for contemplation.
Commuter vehicles. Large-scale
transports. Polar voyagers. Swamp
buggies. High-speed law-enforce-
ment cruisers. Stealthy military plat-
forms. Even fishing boats.

POPULAR MECHANICS ® JLILY 1989

DELT.

WEHBCLE SECLRITY

TWO WIRE HOOK-UP
INSTALLS IN 15 MINUTES
WITH ONLY A SCREWDRIVER

& v

REMOTE CONTROLLED
AUTO ALARM

NEW TECHNOLOGY FEATURES OFFER:
"INTRUSION MEMORY
"CURRENT SENSING (PROTECTS DOORS
AND TRUNK)
"INSTANT ALARM - NO DELAY
"AUTOMATIC RESET AFTER 1 MINUTE

KIT COMES WITH:

9e

"TWO KEY CHAIN SIZE DIGITAL REMOTE
CONTROLLED UMITS THAT FEATURE PANIC
BUTTON PROTEGCTION FROM ASSAILANTS
WHEN WITHIN 100 FT. OF THE CAR.

“VERY LOUD 120 db SIREM COMPLETE

WITH MOUNTING HARDWARE, WIRING
AND SIMPLE INSTALLATIOMN INSTRUCTIONS.

$119.00

{ADD $8.00 SHIPPING AND HANDLING
AMND SALES TAX FOR CA DELIVERY)

*MADEINTHEU.S.A.*
1 YEAR MANUFACTURERS
REPLACEMENT WARRANTY

LOGITRAN SECURITY
DEPARTMENT P-7
11052 WASHINGTON BLVD.
CULVERCITY, CA 80232

1-800-735-7888 (9-6 pdt)

ity SOLE DISTRIBUTOR ===
DEALERS INQUIRIES INVITED

INFORMATION 213-B37-3562 FAX 213-287-0604

NOW ANYONE CAN FLY,
SAFELY!

Popdar Me camirs

The BUCKEYE

wideo with the
Fusizuling with coemplems i formation on the sk, mon

Visa (orders only) 1-800-248- 2501 Exi. 33 Information |-509-
A5T-T641 Parscralt, Inc.,
1100 Postma Fosd, Maxes, WA 989735

1
‘Hmmﬁymml::.:ﬂﬂmﬁi‘

Powered
Parachute

“MIGHTY MITE”

"The s dard of excellence
mills since | 966"

in Mortable saw

Send for free literature nows

'.
HGHTY
MIITE Industries, Inc.

'h.l\“l"
Box 20427, Dept. 1"
{ ‘r'." }) 288-5923  Portland, OR 97220

sircralt sver concepeed by man 527,00 Dealer

DEALER/DISTRIBUTORM DESIGN PATENT PENDING!

INFRARED SENSOR CONTROL

IHIIIJHFUUTEHJUR Connects 110 valts.
li

Size: 4% 2 3" w. Mou

"ﬂ" Detection . Far hioe
i

VAMPOAT INC.. 795 Peace Portal,
Blaine. WA. {Add 54 for shippsng)

3'2?.;

CABLE TV
DESCRAMBLERS

SCIENTIRC ZEMTH... S1B5.00
ATLANTA.. $140,00 OAK . 9000
JERROLD™, $110,00 HAMLIM.. $w02.m

Call for

your free

catalog

today!

orfos caiog can”  (402) 554-0417
Orders call toll res  1-800-624-1150
M.D ELECTRONICS T
11SNEW YORK MALL STE.#133M7 | ea

OMAHA, NE.BB114 0.0,




PM HOTLINES

COMMUNICATE
WITH US

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

HOTLINE PHONE NUMBERS

Special telephone numbers here at Popular Mechanics allow you to call
our editors directly and easily. They're activated once a week, on
Wednesdays, from 3 to 5 PM EST. All the editorial staff hotline phone
numbers are listed here.

HOME & SHOP

Steven Willson, editor [212) 265-T538
Tom Klenck (212) 265-7570
[building, home remodeling, shop design,

tools, furniture making and design)

ELECTRONICS/PHOTOGRAPHY

Stephen Booth, editor [212) 265-7581
SCIENCE/TECHNOLOGY/AEROSPACE

Tim Cole, editor (212) 265-7740
AUTOMOTIVE

Tony Swan, editor [212) 265-T526
[rew cars, matorsports)

Mike Allen [212) 265-7536
[technical and design, care and maintenance)

BOATING/OUTDOORS

Joe Skorupa, editor [212) 265-7596
GENERAL

Joe Oldham, editor-in-chief (212] 265-7503
Blll Hartford, managing editor (212} 265-7518

READER SERVICE BUREAU

We have a Reader Information Bureau that is operational five days a
week during regular business hours. Qur Reader Service Bureau number is
[212) 649-3127. Please call our Reader Service Bureau, nor our editors, far
information on back issues, reprints of articles, subscription inquiries,
plans offers and so on. It will save us all ime.

ELECTRONIC MAIL

You can call the PM computer any day between 6 PM and 8 AM (only)
EST. The number is (212] 582-B369. Once you're on line, you can leave
messages for specific editors, or direct inquiries and comments to a specif-
ic department. The department bulletin board also allows you to share
your thoughts with other readers who call in

New users will get an identification number and password that allow
themn to access the systemn. Simply set your communications software to 8
bits, no parity and one stop bit (8-N-1), and set the baud at 300 or 1200. If
you're asking a specific guestion, allow a week before calling back for our
ANswer.

FAX MACHINE

You can fax written mail o us if you have access to a fax machine. Our
fax number is (212) 586-5562 and is available 24 hours a day.
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CD PLAYER SOUNDOFF
(Condinued from page 69)

warld terms, this is not significant.

As you can see, the differences
among the E]a ers are marginal
—within3 d Etiyecibeln} on the LIN-
EARITY ERROR test. Keep in mind
that 1 dB is the smallest change in lev-
el discernible to the ear, Moreover,
these are worst-case linearity errors,
and they oceur at minus 90 dB(-80dB
in Onkyo's case). These volume levels
are so low as to be inaudible. The
sound output from the CD player
would be mere microvolts,

To reproduce such low signals, an
amplifier would have to be cranked to
full throttle—and odds are that inher-
ent noise in the hi-fi system would
mask them. The LINEARITY WITH
DITHER test measures the audibility
of linearity errors over the inherent
noise level of a hi-fi system in a typical
home-listening environment. At
worst case, it's about half a decibel,

Inte test results

As more CD players with extra-bit
DACs appear on the market, spec
sheets and test tables will no doubt in-
clude measurements for linearity. Be
sure to read them in conjunction with
other measurements, Here's how to
interpret the measurements prezent-
ed in APEL’s comparison chart.

B Qutput voltage (item 2) for a Lypi-
cal CD player should be about 2 volts,
B Qutput difference between chan-
nels (item 3) should be less than 1
dB—the lower the better.

B The less fluctuation from 0dB (pos-
itive or negative) the better, for items
4,5, 6.

B In decibels, the higher the better
for item 7.

B Total Harmonie Distortion plus
noise (item 8) is represented as a per-
cen . The lower, the better—but
THD below 3 percent is not audible.
It's measured at full output voltage (0
dB) for four critical frequency bands
(from 31 Hz to 16 kHz), and for 1 kHz
at the lower output levels of -30 dB
and a virtually inaudible -60 dB.

B Dropouts (items 9, 10) ona CD can
cause an audible pop, elick or muting
of sound. They're cansed by manufac-
turing defects, or foreign substances
on the CD's surface, that prevent the
laser from reading the digital codes.
This is more difficult when there are
successive dropouts in a single track.
Dise manufacturers keep defects to
within 0.2mm, but the larger a drop-
out the laser can track, the better.

An understanding of these critical
aspecta of CD performance should
help you compare not only the sam-
ples tested here, but any of many
makes and models on the market. M
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ADVERTISEMENTS

Sophia Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager

Rate: $7.85 per word payable in advance each insertion. Minimum insertion ten words.

Bold face capitalized words—3$1.00 par word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—$50.00.

The naxt available issue to place an advertisament in America’s No. 1 Classified Section is SEPTEMBER. The closing is JULY Sth.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Smreet, New York, New York 10018.
Please indicate Heading under which ad is to appear. As a consumeér service and in cooperation with our mail-order advertisers
who use post office box addresses for their convendence in handling your order, Popular Mechanics
maintains a register of such mailorder advertisers containing their complete names and street addresses.
Advertisers using P.0. Box number must furmnish complets name and street address for our records.

Te avoid delay in the publication of your ad, please send samples and descriptive materials with your request

if your ad doas not state clearly wha is baing offersd.

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

“DEVINE PLAN OF THE AGES" frea, an ald to Bibie Study,
Tuecson Bible Students, P.O. Box 36811, Tucson, AZ

GET published! D&M Literary Agency, POE #4218,
Phoanix, AZ B5064. Flanss include SASE.

EXCELLENT INVESTEENT INFO! Avarage 47% ¢ Retum|
Dwiails $5.00. Warren Enterprises, Rt Box 50, Chester, GA
noz

“SHARPEMNERS REPORT™ Monthly Newsletter. Valuable
Tips—Bources—BuySell Used Equipment. Free Brochurs.
Skog Comparry, Depl. PMT, P.O. 22559, Minneapolis, MN

BUY discount books! Free detalls] Decano, Lid, Box
20315, Reno, NV B25156

BOOKLET, “Working Your Way Through College,” de-
SCTited MOney-Mmaking campus juu.Em-lrlﬁfLﬂm
L-thmﬂﬂﬂmmmm

SUBLIMINAL WIMD CONTROL? Manipulats others SE-

GET PAID: How To Flle Medical insurance Claims, Send

Byt g : POPULAR MECHAMICS,
BOX 1074, RADID CITY STA., NEW YORK, WY, 10101,

SLICK 50 FOR LESS. Call 1-800-537-T832 (n CA {£08)-28-
SLICK]. BAJ Specialties, Box TTR3, San Jose, CA SE150,

GOVERNMENT SEIZED Vehiciea from $100. Fords. Mar-
oedes. Corvties. Chevys. Surplus, Buyers Guide (1) 805
BAT-B000 Exi. 5-20024

I IT trus you can buy jeeps for under $200 through the
U5 Government? Get the facts today! Call 1-312-T42-1142
Ext, 112-A

HOW TO ACHIEVE TOTAL SUCCESS] 842 pagest $12.95.
E. Gallagher-Clark, 621 Pulaski, Bellingham, MA 02015,

SUMMER CARLISLE Collecior Car Flea harked, July 28-30
Carlisle PA Fasrgrounds. 100°s of cars and parts for sade. Win
& 1870 Supar Bird The Flea Marketears, 1000 Bryn Mawr
Road, Carliska, PA 17013, Phone (T1T283-TE55

Mmmnmmwmmdw
P ch and mat usage, 1o tum out

VITAL INFORMATION for anyons starting @ business.
Timae saving, sasy o undarstand, [5) Subjects §14.85, Also
solling by mallonder §8.95 Send to: Dunco Graphics, P.O.
Box 8180, Richmond, Vi 2X222-M80

RESUMES Write your own resurme in professional man-
mar. Criticad do’s and don'ts. Concise, detalled procedure,
Plus fiftesn exoslen sxampies. $5.95 Resumes, Box 3048,
Kaarnay, NE 88848

GET MICH AT HOME] Seven PROFTABLE businesses
FREE Information. DVE, 588 South Madison, Wsupun,
‘Wisconsin E3GE3

TOP Secrel: Gemsions Flles Abduction of Amarica Lin-
ooln ko JFK massive covenup, 30 pages $18095 + $2.00UP.S
J.P. Assaarch, P.O. Box 3487, Borxman, MT 58772

5§ WORKING MANS ways to weather the reces-
shon. Sond 5§ dollars to: 26 Concepts, AL #1 Box 1441,
Hoybum, ida. B3356.

CAREER building, small business, job search books.
FREE BROCHURE. Archives, P.O. Box 4107, Tormance, CA
0505

“SURVIVE SAFELY ANYWHERE" 280 pages of the moul
Thousands

avigation (land,
sall) madicing. I you own only one book this is if. $18.95 ppd
Mail. Defta Press, POB 315WE, Ei Dorado, AR TITH. Fora
18 page catalog send §2.00 FREE wiorder

STRONG INEXPEMSMNE CLEANSERS- For Vehickes,
Workshops, Houssholds, Mo, BOOK - Formulas, Tips,
liustrations! FREE SCAUBCLOTHI Sand $10.00 Today! I
Wingate, Box ITZ03-PMT, Tampa, FL X318

WEALTH AND POWER NOW! Unique PROVEN program,
514,55 or FREE INFORMATION. Compatibla Data Benefits,
17868 Highway 18, Buits 353, Appls Valley, CA 52307

MM.D.B, Box 511324, Salt Lake, Lish B4151-1324

POPULAR MECHANICE HOME HOW-TO This book s fior

YOU il wou ane considering tackling any of those do-i-
e

ng.

iflustrations and photographs, 512 pages and mm
Ordpr #B-1035, You won't be sorry. Popular Mechanios, Box
104, Asedio Clty Sta., New York, NY 10701

professional
Automotive refinishing Send $12.95 10: AM, P.O,
Box 1312, Rock Springs, Wyo, 524901

CARBURETOR ENHAMNCER. Can double mileage, retain
full power, fits sll carburetors, satisfaction guarsntssd.
Eagle Ressarch, Yahk, BC, Canada, VOB 2P0,

B IT true you can by jeeps for under §200 through the
S, Government? Gat the facts todey! Call 1-312-742-1142
Ext T3

VAPOR Carburpior Triples MPG, Free Information, HEA,

CATALOGS F2 PV, Bowling Green, MO 633534
RARE DEVICES, INFORMATICN INCREDIELE BARGAINS! BUY Governman! SairedSur-
Pruedo-Pumatizl kotion mm."“mm plus . .. BMW's, Mercedes, Porsche's, Domestics, Trucks,
mﬁmmlﬂlﬁwMP.&H_ﬁ: Bioats, Vans, Misc, From §100. AMATING Recorded message
3404, Hilkcrest A, Harrisburg, PA 17108 REVEALS Detaits. [602) 721-2967 Ext. 2407

BOOMERANGS . ... INCREDIBLE Resturna. High-Tach
Dasigns. Worid's Besl. FREE Caialog. BOOMERANGMAN,
1006-1 N Brd, Monros, LA T1201-4222

BELOW WHOLESALE, FULL COLOR CATALOG Distinc-
tive gifts i pleass ewaryone, Send 5500 (redesmabile) o
FLT Disiributing, Box 48207, Phosnix, AT BSI01

PORTERS FREE PHOTONVIDED CATALOG. Best in the
industry. 4,000 brand names. wrigue and unususl iems,
discount prices and Fast senvice. Free copy write: Porter's
Camars Store, Box 628, Dept. PM, Cedar Falls, A 50613 or
sl 1-BO0-553-2001

FEWARD YOURSELFI—lowaity, dismonds, walchis—
unbalevably low prices. LIFETIME warranty. Catalog $5.00
(reiurudabie): Robert Skuble, 371 Powsdl G200, Azusa, CA
T

FREE CATALOG Distinctive Gifts By Mail, Beautitul and
Unusual Things to Pleass Everyone. Salisfaction 100%
Guaranteed, 5.M. Cuarmstar, T441 Alatna Drive, Box 113182,
Anchorage, Alaska #5511-3182

BUY Government seired & surpius vehicies from $100.
Fords, Chivys, 4x4's, sic. For info call (802) BA2-1051 ext.
Da7

WANTED:
- Call (404) 971-5014

Sports Cars Any Year, Any Condition

DRAUG RAID SEXTURES: Buy Dirt Cheap! Cars, Trucks,
Vans, Boats, Computers. Write: Selzures, Box 4308-AT, Wast
Cowvineg, CA 81781,

WORLDWIDE FIERQ CLUB - Outstanding improvements.
Unpublicized repalr imformation. B3SE 23d, New Sevma
Beach, FL 22160

SERED |n Gowernment Marcotics Raddsl! Avtomobiles. . .

RAY NICHELS' ENDORSED. Get increased angins Power,
Life, and Efficiency, Info §1 and LSASE: Ken Bloom, 125
38th 5t NE, Cedar Rapids, L& 52402

ALCOHOL fusi—Make your ownl Bend $3.00 lor infa.
Convert asimost any . Aiternathve Fusl industries, 100
E. Biarra, Suite 3111, Fresno, CA 83710

{Cantinued on rext page)
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ALUTOMOBILES
from

UNIVERSAL Hi-Step. A must for the certified technican or
wikhernd méchansc. Elimnabes unaabe buckes, blocks,
smpladders, etc. Large 127 x 17 work platiorm quickly
attaches 1o either tire and adjusts to comvenent haight for
wasy, sabe access to engine compartment, Great lor pickups,
&WDs. Fits fires 1o 157 wide and wheal diameter to 17
Faciory to you dkscount $69 95 with one yaar warranty. $3.00
tor additsonal information to: Universal Contrals, inc., 127
Morth Tropical Trail, Marritt Islend, FL 32953, Detribulors
wanbed. 407/452-2505.

SELLING OR TRADIMG! Learn how to Hnd the “TRUE
VALUE" of your vehscle. Fast! Easy! Proven Method! $3.00.
Lyndsa Publications, Box 1056-A, LaPore, Taxas 775721058

WICKS ARCRAFT SUPPLY Hormabullders catadog 5500
Tubing, Compodiles, Hardware, B00-221-0405 FAX: 618
6546253

ARBOATE Hovercraft Supplips. Complated Models
Flans, Kits, Propeiiers, Engines. Cataleg 5300 Sporscradt,
Box G400, Meeker, DX 74855

IEM Software 50¢ 717 Huge Catalog Fres. Mufax, Box 3710,
Woodacre, GA 945730208

FREE CATALOG. 1BM Sharewars (Softwsre). MCVisa
Accepied. Save On Softvare, Box 2837, Dept. PRMTE. Wilkes
‘Barre, PA 18703-2837

SATELLITE - TV

MOST EFFICIENT, SMOOTHEST RUNNING, TOUGHEST
PROPELLER AVAILABLE. Space age composite. variabla
pitch, 487 bo 70" diameters, cwrmenthy 1o 100hp. Warp Drive,
PO, Box 701, Dept. PM, Chear Lake, 1A 50428

AIRBOATE, URnralights. Propellers. informations §1.00

CWVERTURN SPEEDING TICKETS! Send SASE to: Radar,
Box 104, Pasadena, MD 21122,

GOVERNMENT SEIZED Vehiches starting at $100. BMW's,
Mercades. Musiangs, vans, trucks. slc. Comprehensie
Buyer's guide. Free information. 1-B00-628-2828. Ext 503-
va.

SAVE 51000's ON CAR PURCHASE! READ EXPLOSIVE
NEW REPORT that gives s1ep by stap instructions on how o
Wlerally save $1000's of your rext gar purchase. IT REALLY
WORMS! $5.95 10 GADS, P.O. Box 4958, Orange, CA 82613

Askpy P Iher, BS15A Ol Denbon Rd., Keller, Texas 76248,
(@17} 4313160

SATELLITE TV Systerma - paris and comporants - all
magar brands. Absolutely the lowes! prices possiths, Video-
cipher repair. Sat-Tronics, P.O. Box 18185, 131 E. Norwich,
Cotumibus, OH 43218 Visa-MC 1-800-Z32-2445 - ordars 24
s, 14614-353-3474 - information

FREE CATALDG 38 pages. Major Brands. Mobaody undar-
walls WEST since 1977, inmediale shippang Call for prioss.
1741 Cedardale Aoad, Mr. Vemnon, WA B38273. (B00) 222-9064

HABA emblims, toys. gfts, collectibles. Catalog 5200
Refundatie. Collector Trands, Bax 361, Daylon, Ohio 45409

ROCKET MOTOR MAKING TOOLS, Supples Calalog
$3.00. Impuise Reactions, Box 61342, Seattle, WA 88121

GOVERNMENT SEIZED VEHICLES from $100 Corveties,
Mercedas, Imports now available For Buyer's Gusge call 1-
BO0-AE3-4100 qut. V-230

SLICK 50 GUARANTEED LOWEST PRICE! WE WiLL
BEAT ANY CURRENTLY ADVERTISED MAGATINE PRICE
BY 5300 DEALERS WANTED. Progressive Enengy
Corponation, 255 South Bart B-2, San Marcos, CA 92062, 1-
BO0-525-8624 (n CA 1-B00-233-0558).

AUTO SUPPLIES & EQLAPMENT

CORAVAIR PAATS Gisnt 400 page CORYAIR cataslog
rushed $4.000 Glarks CORVAIR Pars. inc. Box 32
Shelburne, MA 01370, (413-625-5TT8

PARTS: Asmy Jeep and fruck parts, Spam Parts &
Equipment Ca.. P.O. Bax 751, Lexinglon, Kentucky 40587
o751

CURE N SECOMDS Aur-vents That Dvoop Or Swing,
Quarantesd $3.00. Vent Keap, Bax 174, Richtield, Wi 53076

ALTEANATORGenevalor  Rebuilding  Book.  Price:
Hedelund Engineering, Bom 26044, Las Vegas, NV 851246

ENGIME OVERHALL KITS: WHOLESALE CATALOG
§2.00 Enginag Sarvice Group. Dept. PM, Box 12053, Lansing,
M 48501

SUPERGRIP BATTERY CLAMPS. 1688 Invention award!
Quick relessa. Anli-thaft FREE brochure §11.85/paer
Foursquare Enlerprises. Box 1213-C, Makali 1299,
Pralipinies.

SUNSHADE new! Pratect car interior. Suparior o card-
board. Send $9.95 phes $2.00 shipping 100 Tradewsy
Intgrmational, P 0. Box S872, Fresno, CA B3754

AR COMNDITIOMNING, LEARN RECHARGING! Bookbe,
Siep By Sisp Insiructions. $795 CPC, Dept A, P.O. Box
1806, Cleveland, Ga. 30525-1906

BODY REPAIR VIDEOS $19.85. Free Brochure 1-800-562-
BRSS.

HOVERCRAFT Plans All Sizes. Catalog $1.00. Unbearasd
Hovercralt, Box 281, Cordova, Wlincis 81242

AERO-CAR Amazmng Hovercralt built easily with ordingry
fools. Lawnmower engine power. Cames one man plus
Hovers, fles forward, backward. Sideways over land/snow/
water. Complgte consiruction plans and brochure, §11.95.
Aaro-Projects, Box 5118PM. Clnion, Mew Jersey DRAOE.

BARTLETT Flying Sauter Ultra-Light Howsrcraft Fratured
I Documenlary Film, “Force Beyond.” Powered By Ordi-
nary Lawn Mowar Engine. Complate Plans 510.00 Send To:
Herb Barthatt. PO, Biox 15684, Sibeerdale, WA 98383

HOVERCRAFT plans. 3 to 160hp. indormation. 34 {retund-
abie). Seviec, Box B4E, Monros, WA §8272

HOVERCRAFT PLANS & PUBLICATIONS Catalag, $1.00.
Lansing Aero-banne, Box 27655, Lansing, Michigan 48800

VW HOVERCRAFT information 35, Plans $25. Meateric,
1648 Tippercanoe, Terre-Haule, Indiana 4TAOT

(BS, RADIO & HAM EQLEPMENT

POLICE-FIRE SCANNERS. CB's. HAM. MARINE ZWAY,
ANTENNAS. HPR, BOX 15224PM, DENVER, CO 8219

MRECTORIES: Secrel Scannar Frequencies! Federal
Agancies, atc. Big Catalog. CRB. Box 58-PM, Commaek, NY
11T,

CB MODIFICATIONS! Frequencies, sliders, FM, ampatigrs,
Ibecsiecn, kills, repairs, high-periormance accessornes. Catalog
§2 CBC), Box 315000, Phoenix, AZ B5048

SECRET CB manvals. modificabons. sccessories. Cata-
log §2. Selman Entorprises, POB 8188, Conpus Chasli, TX
TB4E68-8180. (512)853-2935.

FREE DETAILS. INSTALL IT YOURSELF! Easy 1o lollow
ingtructions. Compéate systemns and upgrades. Enjoy HBO,
Canaman, Showtime, The Movie Channal and mong) Orbitak
Salallite Commaunications, Box 264-M2, Bohemia, Mew York
NTE-0264. Phone (516) 5891292

FREE Sampis! Amenca's Only Satellite TV MNewslatisr.
Send $1.00 PAH. H-Tech Talk, Boo 88-PM, Morigomeryvilie,
PA 18836

STEREQ, CASSETTE TAPES, ETC.

THOUSANDS OF OLDIES! 1540's-1880's Hard-to find
d%mpm hit records include rock. R&B, pop, and country.
Calalog §2.00. American Pie, P.O. Box 86455, Dept. PM, Los
Argeles, GA 90068

BASIC Siereo 101, Videolaped course on how 1o aasily
conmect and ped the most out of & sberad systerm. §0.99 plus
$3.00 shipping. Sterec Sound Advice, Box 3418, Forl Lee, M
Oro2d

TV, VIDEOS & VIDEO EQLEPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQLERES STATION
AUTHORIZATION.

CABLE TV CONVERTERS BARGAIN HEADOUARTERS.
JERROLD, TOCOM, ZEMTH, SCIENTIC ATLANTA, HAMLIN,
QR VISAMC/COD CALL NOW 415-584-1627.

CABLE TV DESCRAMBLERS. converters, lilbers, and
more. FREE 14 cataiog. TW Cable, 12062 5W, 11T
Court, Suite 126, Miami, FL 33188, B00-442-8333

CABLE TV CONVERTERS. Jarrold, Oak, Scientiic, Allan-
ia, Zendth and Many thers. “Hew™ MTS Stereo Add-On . . _
Mube and Voleme. |deal 1of 400 & 450 Owrirs! Viga, MC +
Amey 1-800-826-T623. BAB Inc., 4030 Beau-D-flue Drive,
Eagan, MN 55122

CABLE TV HEW ECUIPMENT 1 year warranty
Low-Fair price. Free Brochune. ACE Products, P.O, Box 583,
Saco. ME 04072, 2079670728

BUGGEDT WIRETAPPEDT Find out fast! Couniermes-
sunes equipmend catalog 37, Capn Elecironics. Box SE9P.
Baytwld, CO B1122

BUILD BIKECAR! DetailsPhotn See Any Popular Sclence
Mgazine Classilads.

HARD-TO-FIND ELECTROMICS for prvate invesligators
and security professionats! Send 4 s1amps for calalog Now!
Hunterex. Box 793, Clemmons, B 27012

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KARTE, Minibikes, ATV's. Kits. Parts, Engings. Lowest
Pricés. Largesi Selection B0 Pags Cataleg $3.00.
Refundable. Kart World, Depl. C. 1488 Mentor Ave.,
Painagwile, (hep 44077

GO-MARTE factory direct tor 53885 to 239,85 comgabs
catalog §1.00. Schmeeder. P.O. Box 142, Springtown, PA
16081

AVIATION, HANG GLIDING

HOBBY HELICOPTER. Litralight single saater. Simpliiad
construclion - Motorcycle engine.  Brochure $5.00.
POLYMOVA, Dept PM, Sant-Remi, Quebec, Canada JOL
o

SPACE Shutthe Glider Kit. 1 Aciually Fiys! B85 Amiron,

1208 South Casino Center Boulevard. Sulte 173, Las Vegas
MV BI04
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TELEPHOME transmitters, Foom Bugs, Sunmsllance,
Countermaasures Equipment. Covert plans and Kits avaal-
abia. High quality slecironics at lower prices. Free Brochure:
C5l, PO, Box 244 Dept-E2, Aurorp, GO 80040

ROOM SURVEILLANCE TELEPHONE $175.00. Phone Tag
Catalog $3.00. Listen Electronics, 803 Elgin, Muskages, OK
T4401 - 1-800-633-TAPS

ELECTROMIC Kits! Voice Disguisars! Fid Bugs! Transmit-
ters! Phone Snoops! Bug Detactors! More! Catalog $1.00:
MANDE Electronics, Box 25847, Dapt. 20V, Tempe, AZ A5245-
5547

TUBES Transistors, Sylvania distributor descounts Arlen
Supply, 7409 West Chester Fike_ Lipper Derby. Penna. 19082
1-B00-458-1301

FIREWORKS Videa! Inside factory, assemibly hen lawnch
of Big shedls. Hot! $29.85 plus 52 shipping. Video Savani,
Bon P, 408 Sharidan Sauth, Minneapalis. Minnesola 55405
1913

CABLE TV CONVERTERS ALL MAIDR BRANDS AVARL-

SERVICE, INQUIRIES
E&D VIDEQ, P.O. #68, ELKO, MN. 55020

MISSISSIPPL, Minnesota, and Ohio Rivers 3500 VIDED-
TAPE. Towboat navigating 1300 miles, $20.95 10: Marma
Video, BI00PM, Cantral, IN 47110,

SECRETS 1o Installing cabtée TV, 35.00 E.CE., P.C. 0504,
Adamsville, RI 02801

CAMPERS & TRALERSKITS, PLANS

BULD YOUR O'WN - Trovel Traier - Fifth Whosler -

Moiorhome - Camper - Pickup Cover - Plans - Patterne - Kits -

$1. Glen-L 9152 Rosecrans, Box 1B04RY,
Belificwer, CA 20706,

PERSOMAL FINANCIAL SOFTWARE: Casy to use. Expert
System Aks Financial Decisions. |BM. PG and Gompatibhes
§1955 Donie Associates, 137 Horsepond Road, Sudbury,
MA 01778

172 TRAILER PLANS Maotorcycle. LNdity, Car, Consiruc-
lan-GStrong, Streamiined. aasi by buill, Gomponent Kits. Cata-
iog $4.00 (Refundable). Tag-Along. Box 15107, Salem, OR
q7a0a



MS.WI'“':TRIMMI

BOAT KITS - PLANS - PATTERNS - Piywood <Wood Epoxy
« Fibarglass - Steel - Aluminum - WORLD'S LARGEST
COMPLETE LINE - 8°/7T0" Sallboaty - Powerboats - Crussers-
Sporiboats - Houseboats - Hydroplanes - Tunnelhulls -
Aunabout - Duckboats - Canoes - Kayaks - Dories - Dinghiles -
Multinulls - SEND FOR CATALDG 5300 (Armail §5.00)
inclugdes Supplies Catalog (Epoxies Fiberglass-Flatation
Foam-BOOK  “Amaisur Boalbuilding™, 36.00
CLARKCRAFT, 168-P Agualane_ Tonswanda, NY 14150

BOAT PLANS - PATTERNS - KITS - For Home Builders
Humdreds of Proven designs - 7155 - Hydroplanes - Canoes -
= Rowboats - Duckiboals - Dones - Bassboals -

Kayaks .
Sailboats - Houseboals - Sportfishers - Ouick'simpl

SMALL FOUNDAY Furnaces, Supplies. Free liberalure
Pyramid Products, 3736 South Tih Avenue, Pnosnix, Asirona
B

LATHES, Mills, Toois. New catalog $1.00. Blue Ridge, Box
538V, Hurricane, WY 25526, 304-552-3538.

BTEEL, Aluminum, Brass—Sheet, Bar. Shop Supplies,
Plans. Write: CEL, AR, Box 1683, Camernon, IL §1423

BANDSAW BLADES, Any Size, Frea Meratura. King Sew,
6541 Tidewater Orive, Mook, Vingenda Z3508

LATHESHNDUSTRIALHOBBY FROM $325.00, METALS,
SUPPLIES. LARGE CATALOG 52.00. CAMPBELL TOOLS
MTH YEAR, 2100-D SELMA RO, SPRMNGRELD, O+
45505, 1-513-322-8562

Stitchengiue. Tremendous sawvings! 1 DESHGMN
BOOK $4.00 airmai ($3.00 slow). Includes Free “Boatbulid-
ing Suppliss” . Book: "Boatbuilding With Plywood™
$1595 ppd. GLEN-L, 9152 Rosecrans, Box 18D4PMDG,
Belfiower, CA BOTDE.

EVINRUDES - MEW 1587 Bargains - Top Brands . all
sizes . . $200 handling ... Scotl McCulloch parts .. .
Electra Marine, 610 Marrick Road. Lynbrook, New York
11583

"EASYBUALD™  Boats-inbodrds-Outbodrds-Ouckboals-
Numerous models-Catalog S200-Hankinson Associaes,
Box 2551 La Habra, CA 90631

MARIMNE FASTENERS. Stasniess Stoel. Free Catalog. Kits

MNEW TOOL! Removes Rusty, Corroged Philfips Screws
Fast.. Fast.. Fast! Set O4 Thres: 53.00 Delails Free.
Shockey's, Box 28042, Daylon, O 45424-0042

& METAL Cutting Lathe 511425, Tayg, 15048 Procior,
Induisdry, Ca 51746

FREE EMERGY! Fuel-lsss Motars and Ganeralors | Amaz-
ing Principles and Details, HAA, AZEP, Bowling Gresen, MO
633

BTAY COOL THIS SUMMER—CHEAP! Unigue, highly
efective NEW methods lower glectric and waber bils dra-

FURNITURE PUZZLE 13 meriocking piecas of dod hurni-
lure from one block of wood. Paltems and instructons
$600. B. Vall. 1050 Clearwaier Ci., Lake Havasu City, AZ
BEA0

WODD'WDRKERS - populas country shell plans - set of 3
tor S4.00. J. Rhoades. Bax 305, Lancaster, Ohio 43130

WOODWORKING PATTERMS, prejects for home and
shop. Catalog 5200 Wood ‘M Things, PO Box 8728,
Lusmbarion, TX 77711

USE YOUR SCRAP WOOD. Make beaulilul miniature
turniture. Free deladssample plan, AAL [JPM), Box 586.
Alpharetta, Georgia, MZI0-0588

WOOD, WOODWORKING

NEW CONCEPTION!-MONEY MAKER Bird HouseFeader
Combiration Cover Bridge Pattern, Compheie Instruciion
Send §5.00 To: Bird House'Feadar, AT. 1, Bax 149, Tranton,
FL 32883

PLANS, BLUEPRINTS, PROJECTS

BEAUTIFUL. efficient. well designed, working bulidang
12'x20° leanddo, 14'xH)° 2-story barn, 14'x36" solor grean:
housa in ane. Easy 1o lollow, detaded plans, 530 posipasd
guaranieed. Practkcal Designs, RA 2, Box 48, Cambridge, IL
6122

REMOTE GATE LOCK Unlack, apen, close. relock gite
trom inside car. 124o0DC sysiem. Compuierized plans by

H h matically. Stamped envelope. Amenican  Information H :
Austy Boll”, Box 708, N, Altieboro, MA 02761 licknged Engineer. $11.595 Carpenter. Rt1 Box 122
MNotwork, Box 98584, Troy, W 48059 Ruckiord, WA 98050
OUTDOOR EQLIPMENT SOLAR & ALTERNATE ENERGY BUSLD A GARAGE - 20x20) $150.00. Tamp /Perm. Infarma-

BBO GAILL MIDGET foldable opens to 10711 x5 waighs
1 Lib. material sieel supports 7 Lbs. of food. Only 380,95 PLUS
200 P+H JUPCO, Dept. 216F, 618 Soulh Narhwes! Hwy.,
Barrington, IL. B001D

SWINGSET ACCESSORIES PLANS and COMPLETE
KITS, Olympic Recreation, 1-B00-255-0153

ATHLETIC EQLIPMENT AND BODY
BLRLDING COURSES

BIGGER, More Powerful Muscles - faster!l Free Booklet!
Universal. Box BES4A, Datroit, Michigan 48240

KUNG-FU Fres Lessons. Send 51.00 for Postage. MclLisa,
Bax 1755, Depl. PABSGE, Honolulu, Hawall SGA06

SAVE on Bodybuilding Supplements! Free Catalog!
Vitamins, Box 2073-J, Reading, PA 19808

BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALDG
OF REPFAIR PARTS FOR POWER AND WON-POWER OUT-
DOOR EQWIPMENT. Parts for Small Enginaes. Lawn and
Garden Egquipment Chemsaws. Marts, Mensbikes, More,
includes Service Manyuals Specialty Tools, Accessofias.
. Bomx 45231, Dept. P,

WANTED - DETROIT DIESEL 145 AND B.2L INJECTOR
CORES. Call Pops Hunter, [B00) 3214234,

TOOLS FOR SALE

“ULTIMATE" Energy System, provides ELECTRICITY,
HEATING, COOLING, HOT WATER, SAVES up o T5%
POWER-GAVE INTERMATIOMAL, 3052380311, Box
970062 Meaml. FL 33797

SOLAR, HYDRO-ELECTRIC, WIND POWER equipmaemn
CATALOG. 3300, UB 38.00 foreign, WESCD, Bow 908,
Pacwary, CA 95560,

STEAM Power Systems, Catalog §10.00 |credited]. Libary
Enterprises, Joiley, lowa 50551

REFRIGERATE WITHOUT ELECTRIC! Gas refrigeratiormn
work Anywhers, Details FREE: Lehman's. 411F, Kidron,
Ohig, 44538-0041,

HYDROGEN FUEL GENERATOR uses Water and Solar
Calls. Plans and Kit $1500. Prairie Power, Box 8291,
Edmantan, Alberda, TEH 2WE, Canada

FUSION! Deulerium Owbde Heawy Water 38.8% D20
$2.00gm. Shippinghahdiing $1 00 CA res. §.5% lax_ Blay area
7.5% tax. Fuslon America. 1385 Calilomia, San Francisco,
CA 34109, [415) 441-2420

"ULTIMATE" Enargy System, provide ELECTRICITY,
HEATING, COOLING, HOT WATER, SAVES up o TH%
POWER-SAVE INTERMATIOMAL, 2052380611, Baosx
BTOSGZ. Miamd, FL 33187

HOME CRAFTSMAN

bon §3.00. Plans $12.95. Riwver Rock Ind.. 116 W. Glen 51,
Summarvilke, 5.C. Z0483

BUILD YOUR OWN SUPERINSULATED DOME HOME!
Musirated catalog, plans, prices - send 5500 - ENERGY
STRUCTURES, 853 Wilssn, 54.Paul, MN 55106 81 T2
3558

PO0OL'spa encliosures. Above Groundinground Pools
Fowr manadscturers offersd. nsiall yourssll Discountid.
Infoemration §1.00. Suntkower, 23318 Morh Lakewood, Lake
Zurich, L B04T

HOMEOWMNER - Replace problem crank handies that
interfere with blinds, shade, shutters, sic. “T" HANDLES
ghve adequats kverage at 4" projection. Replaces Ander-
son/Pella, ete. Send $3.75 sa. House of Sirauss, 1412 Emory
Rd., Wilmmngion, DE 16800, Specrty Manufacturer or sond
Handle.

GORGEOUS photowall and door murals. Many seleclons
Easy installation. Fren brochure. Brandon's, 2717 Edison,
Klamath Falks, Oregon ST803. Dealer inguaries Welcomad.

AADOM kit. Lab fee included. $14 99, Frag sscurity alarm
with ordar. Valley Forge Sentry, Box 205, King of Prussia, PA
13408

ADIROMDACK CHAIR & MATCHING BEMCH! Aftractve,
durable, parfect for yard'patio. Full size patterns Plus wood-
crafl catalog $7.00. Accents (AP-TH), Box TIE7, Gonic, NH
[Le

BOLTS, SCREWS, TOOLS, WHOLESALE, NRECT. Guar-
anbeed. Catakog $1.00 [Refundable). Camadol, Dept. 44, Box
65, Bristol, Wiscongin 53104

BLLE GRASS Harmmars USA Made Guaraniesd 20 ounce
claw, 72 cunce rip. Fibarglass Handle, $28.58 each. Postpaid
Frea Bonus. Harding Hardware, 2nd Main, Shoals, Indiana
47581

STAMLEY TOOL KITS ai Tremandous Savings. Frea Bro-
chure. Writa: Tool Systems, inc., 40 Newport Parosay, Suite
1615, Jarsey City, NJ 07O

WPHOLSTERY Sawing Machines with Walking Foet, Com-
plete ready to use-only $570.00. Thompson Model PW201-
AVALABLE FROM YOUR LOCAL DEALER, or order direct

[Master Charge-Visa). Datho Mig. Inc. P.O. Box 12110,
Lubbock Taxss THAS2-Phone: [B06) Ta4-6TT4

MACHINERY, TOOLS & SUPPLEES

BANDSAW Miil, Buitd 51500, Lieraturé E3.00. Plans
$25.00. Sado Construcion, 7O Forbes St., East Hartiord, CT
5108

MAKE WOODEM TOYS, whirligigs, doll housas, clocks.
music boxes. weathar instruments, cratts, furniture with gur
plans, parts, kits, books, supplies - Calalog $1.00 - (674) £84.
4383 - Charry Tree Toys, Balmont, Ohlo 43718-0369.

WOODDCRAFT PATTERNS, Wanerills, Wishing Wells, Bard
Houses, Feedars, Fiying Duck, Pheasart, Outdoor Planters,
Catalog $1.00. Crafiers, 11840 US. 27 North, DeWitl,
Michigan 48820

FAVORITE WODD TOYS, Patterns, Parts, Whesals, Calslog
£1.00. Toys and Joys, Box 6Z8M. Lynden, Wash. 38264

FULL-SEZE PROFESSIONAL PLANS Calalog $2.00. Cver
200 professionaly desbgned plans for building tumiture.
Furniture Designs, Inc.. CP-8% 1827 Eimdale Ave.. Gl

SPIRAL Stairs — Wholesale. Goddard’s, Box S02PM.
Logan, KS BTE46, [913) 685-4341

SAVE MONEY Building Your Gwn Home. 130 Page Guide
Helps Those On Limited Budgel. 5595 Sanon Enerprises.
Basi 1532, Baaford, HY 11783,

HOMEQOWHNERS CONCRETE BOOKLET 5500 - Shaw, 262
E. Danury CL, Grand Junclion, GO 81503

PLASTICS

CASTOLITE Ligusd Plastics. Crystal clear, colors, For
cashing. embaddng. coating, fibargiassing, repairng and
regroducing with our Mold Making Supplies. Catalog 52.00.
CAETOUITE, Dept. BOHPM, Box 191, Woodstock, IL 60098

Al CONDITIONING & HEATING

1L 0025,

HEW! BUILD AMAZING LIGUID PISTON EMGIME from
pipe fiings. Easy plans. Fres eormatcn. ABCO, Bow 306-
M7, Seminary, M35 33478

AR COMDTIONING--DESIGN REPAIR, Fres Datails
EGP, Box I34TP, Brentam, Texas, TTE33

DO IT YOLURSELF

PROYEN Adgirondack Chair Plans. §5.55 Dymamic Sales
Plan E3.05, Both §7.55. B. Martin, 2425 Hercals, Hernando,
FL 32642

NEW KITCHEN COMCEPT. Furniture Waste Container Ta
Match Cabirats. Plans for only $4. Walsh, 6726 Crestwood
Lane, Otmsted Township, Ohio 44134,

BUILD YOUR OWN SHEDI Complate plans, maltenals list.
ingtructions - 12' « @' Send $19.95 ppd. FASECD, P.C. Box
210378, Anchorage. Alaska B8952 10078,

[Continuid on nexi page)
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DO IT YOURSELF
m
VIDED'S instructicnal texts, computar saffware on skectri-
cal wiring, carpantry, plumbang, welding, otc.. FREE CATA-
LOGS, AANIM, 120-PM Enginearing Center, Athans, GA
20602, 1-800-225-4680.

WATERBEDS - Pians & scoesaones. Catabog 51 AW.G,
1044155 A NE 4th Plain, Vancouvar, WA 38662

ELECTROPLATIMNG. Complete Textbook. Electroplate
MetalicaMonmatallics. 511.85 Detalls Free, Trogix, Palm
Bay, FL 32906-0065

INSTALL YOUR OWN IN GROUND SWIMBING POOL for
a5 low as §1,B95.00. Cheswick Poola, Rt #28, Cheswich, PA
15024, 412-2T4-6400

MA00 Catalogs Lisied. Sowces for Anything! $5.95
Dérectary. Box B2452N. Attanta, Georgla 30314

IN-GROLIND SWIMMING POOL KITS, 50 year warmanty
from 5199500 financing 501-750-5546

BUILD YOUR OWH SWINGSET, Highest Quality Accesso-
ries and Compleis Kits Avallable. Free Brochure: Back Yard
Creations. P.O. Box 426, Hubbardston, MA 01452,

ARROWHEAD Makingl!! Fun Hobby or Money Maker
Information $1.00. Commons Crafts, P.O. Box 5012-M,
Cantral Point, Oregon 87502,

REFILL PC opisr - laser printer cartfidges. For yourssd of
profiable business. instruchional Video and Suppliss. Fres
Imformation. (312} 598-0580. Morack, BB4T W, ATth, Hickory
Hills, IL B0457

MGROUND POOL CONSTRUCTION BOOK, A-I, common
materials, toeoés. ability $29.50 deliversd. Design Pools,
4a508 Chhor-Glendale Rd., Spartanburg, 3.C. 28602

GARAGE DOOR OPENERS - Radic Coniroiled - Buy
Factory Dérect - Thousands in Use - Free Brochum - Easy
Homepwner Installabon - Shipments By UPS Or PP
Halpeate Equipment Comparry, 1650 East Empire Avenua,
Bentom Harbor, MI 49022

STOP FLEAS, TICKS, FIRE ANTS, CHIGGERS . .. Your
Lawn / Homa, New baok complately describes PROGRAMS
PROFESSIOMALS USE. . when you know “irade se-
crets”. $10.00 |Products Available] END-PESTS, #520-M,
Zabuton, GA 0795

8.7 Catmlogs Directory Guide Bplow Wholssals
Sources For Anything! $595. Catalogs, Box 14107AA
Jackcson, MS 29236,

POOL Owners - sliminate (forever) frusirating Vacuum
satup routing, Start vacuuming in seconds. with dry hands
Mlgstrated changes - §1995 MGI Corparation, PDB 281,
Aaocky Hilt, Ct. 060&T

LEARN BASIC BLACKJACK send 5500 fo- JB, Box 1154,
Jamastown, MUY, 14702

LAW Sampie legal torms, legal all states. indormabion,
sand 5100 and SASE. Pecific Press. Box 5537, Playa Del
Ry, CA GOF9E

COMCRETE A TEACHING WIDED! Planning, Grading,
Farms pouring. Featuring 20 min seclion on toois. Free
catalog 539,95, Concrate Productions, 5161 E. Hwy. 12, Lodi,
CA 95240

COLLAPSIBLE PICMIC BENCH! Plans! Send $5.00 to:
KEM Enterprisms, Box 3262, Barrington, lllinois S0010

SAVE 525.00! VCR Cheaning Kit! Profesaional Method!
Essy Instructons] $3.00 LSASE, Star Electronics, F 0. Box
16221P, Portland, OR 87216

POOL HEATER - wood, coal, solas, 170°, Bulid for §80.
Diagrams $10. Harvwood, POE 298, Claarfisld, PA 188230

FREE BOMUS, Order pichic tabls Recatwa Palio
Sarving Center and Hosteas Tray plans FREE!D AN fllustrabed
step-ty-slep. $500: Unigue Designs. Box 2, Groveriown,
Indigns 46531

COMPLETE CLOCK KITS FROM $5.90! Music movements
§1.85! Components, plans, epoxy, prints - over BOD clock-
making |bems! Winolsasles calsiog $3.00 (credited). Steabar,
PO, Bax 453F°, Andover, M) O7E21-D463

GLASS eiching. lilsirated instructions. patterns. £3.00.
LSASE. Informart, Rt 2 Box 278, Maryvilke, TH 37801,

HEQM ART home study course. $35 ppd. Complofe,
clearly written with diagrams and photos, buy wholasale
materials. Esrm while you laamn| FREE DETAILS. Neon, 522
Myrtie, Dapt PMCI. Adington, TX TB018

ANTIOUES, RELICS, INDIAN GOODS &
CLROS

FREE List To Senous Colisctors. 30,000 Indien Arlitects,
Spasrs. Pols. 50.000 Mineals And Fossils. Caddo Trading,
Ban 563, Murfreesiborg, Arkansas 71958

ATTENTION VETERANS show prica wear unit sherts, caps

and hal pine, celgiog .00 refundabls, Vietnam
Memorabilia, Box 28, Framont, G 94837

CARTOONNG, COMMERCAL ARTS,
SIGN PAINTING

CARTOOM for Fun and Money! 1! Free Bookled®l Cartoons,
Box $0814A, Detrolt, Michigan 48240

LEARN Sign Painting., Pim Striping. Free Catalog
Kautmann Comparry, Centariown. Missourn 65023

LS. MILITARY INSIGMIA Large Catalog. $2 00. Saunders,
Box 313PM, Naples, FL 13839210

STAMP COLLECTING

50 YEARS Did filtean different United Slates, cwer fifty
pid-25¢ with approvals. Jaxon, Box C11-P, Mew
Rochalle, New York 10804

SN BUILDER HLUSTRATED, tha “How-To" guariary
magazine. One year subscription $15.00. 5}91'1 Buildar
Nustrated, P.O. Box G, Dept. PM, Greerwille, NG 27825

MODELS, MODELS SUPPLIES

FIRING Cannon Model Plans. Catalog 5200 Green -
PMTE, Bax BE2, Shalimar, FL 32579-08a2

FREE Gift With First Purchase. U5 Approvals And Wam
Lisi Service. 20¢ for Handling. The Stamp Boutique. P.O.
Biox 456, Madison, N.J. 07940

50 DIFFERENT Oid LS. batwean 1861 and 1836 - §1.00. Ed
Raoush, 423 Shepard, Mansfisld, Dhia 44007

OLD U5 stamps on approval, Sherman, Box 15355E
Philadetphia, P& 18111

100-Traing, Traclors, Marine, Cars, Trucks, Stationary En-
pines and Acoesacdies. Slunning lengs Jd4-page coboned

Algxandria Bay, NY 13607 PHONE: Hﬁ.'l 4?5-1?'-"1

RADIO conbrel Asrplanes, Bosts, Helicopters, Supplies.
Ditscouni Calalog $5.00. ROCKETS $3.00. Madalers Supply,
Box 310 P, Eclechc, AL 36004

FREE Ctert, Wonoen Ship Kits, Hobby Tools, Dremel, X-
Acto. $1.00 Catalog. Specira Hobby & Science, M17 29632
Lo, Livonia, Mi 48154

MAGIC TRIOKS, JONES,
VENTRLOOLESM

FREE| Surprise Codlection wilh approvals. Gould, Box
750128, Petaluema, CA 34875

OMHE! Twg! Threa! Cont Stamp Approvals,
Catalog. Kloster, 4184 5Ind 51, San Diego, CA 52108

BARGAM 100 World-wite Stamps 25¢, Cuality Approvais.
A. Parker, Box 143, Wast Brookfield, MA (1585

WORLD Wide Stamps mounted in books on approval 2¢
end up. TRAUST STAMP COMPANY, PO, Box 100-P,
Jamabca MY, 11435

“INVEATED ERROA" + 100 Ditferent Uinited Sistes, S0e
with approvals. Lurey, P.O. Box 7088, Siver Spring, MD
20T

SUPER OFFER 100 DNFFERENT US| EARLY MESUES!
£200. FMCH, 513 Fairview, Ridgelield, W.J. 07657

FREE! World's Leading Mowelty Catalog. 1800 Jokes,
Tricks, Science, Sports, Hobbies. Johnson-Smith, F-01,
Bradenton, FL 34206-5500

FREE CATALOG: Ventriloguism, Magic, Clownsng, Pup-
patry, Ballooning! Supplies, Instruction. Entertain Swocess-
tulty, Profitablyl Maher, Box 420-PM, Litieton, Coloredo
BO1ED,

FREE U5 Min piclosial set completa, Mend
ngluded. Hildebrand, Box 4867, Sania Clara. Calitornia
95054

4 FOREIGN Sats 7%¢. Ragues! Approvals. ALG. Sakes, Box
1065-M, Jamaica, N.Y. 11431

100 IFFEREMT U 5., 25¢ approvals. Bradiey, Bon 425P,
Midiothian, YA 23113

PROFESSIOMAL Magic! Huge Catalog, over 1000 Tricks
and Booka. $4.50. Henk Lee's Magic Factory, Dept. PMT, 125
Lincoin Streat, Boston, WA 02111

1,000 MIXED U.5. $3.00 Approval's, Albuma, Accesanries.
Supplies. Shirley Petterson, Dept. 101, Box 23307, Deilas.
Tenas 75229

200 Helarous Insults Send $3.00 ta: “Insults”, 450 Canton
Road, Akron, OH 44312

BE A MAGICIAN-Amaza, entertan, Send 5300 (refund-
abba) for bwo gaant el ol Professionsl iricks. Meiro
Magic, Box Z80781-P, Ft. Laudendale, FL 33329

FREE Catalog Tricks, Puzzies, Jokes Over BOD Nems.
Wirkiler's Wonders, Depl. P5-TB3, Oakdabe, CT 0E370.

MAGIC VANISHER! Make a pancil or rofed-up doliar bill
and othar things vanish instanily! $5.00 for Vanisher and
new big Catalog! Ace Magic, TH7 Mordica, Nilis, 1L 60648,

HOBEIFS & COLLECTIONS

HAZD & Hestorical Milaary Colisctiblies. FREE catalog.
HMA, Box 1606P5. Lafayeite, CA 94548,

SIDEWALK CLASSIC: Loaks and drives ke a real car, but
traveis al a safe Smph. A black fabric 1op, leather dashboarnd
straps and gas headiights give the loaok of an open roadstar,
S voll suto generalor serves as @ motor and 12-voll electrical
system with bulll in battery changer runs the nas.

MILITARY Madais Calalogue 5100 Subscription Yeary
$8.00. Vernon, Box 1580PM, Wildomar, CA SZ385-1560,

FLAGS

Mahees anexcallent gittior chisd or grandchibd. PC-1727-$6.95.
Bond order to: Popular Mechanics. PO, Box 1014, Radio City
Station, Mew York, BY 10101

ARTS, CRAFTS, SUPPLIES

STAINED GLASS SUPPLIES: EXCIMING SUPER
CATALOG-PM $2.00. INDUSTRIES, 509 E.
SECOND, BOSTOM, MA D127,

“GETTING Startad in Stained Glass.”
Box 5T, Hanower, Mass. 023399
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§1.00. Whittemare,

FLAGS! FLAGS! FLAGS & FLAGPOLES! Froe Catalog!
LIBERTY FLAG, P.O. Bax 424PM, Readeburg, W1 53950 1-
BOO-274-T00

FREE FLAG CATALOG! L. 8., historical, mum.'rmd ll'h'

50 DIFFERENT Mint British Empéne. Colorful topacs, 10e.
Approvale, Gobastamps, Box 300-P, Dalton, Massachusatts
01226

HITLERS GEAMANY 1005885 508285 100 Disneys
$5.85. Martin, Box 245, New York, NY 10023

FREE woridwide packet penny approvais Reva, Box
11753, Phaanix, AZ BS0E1

SUPERE mint Canada Collection, 1940-50 era. Oniy $2.00¢
Approvals. Quebephd, Box 68, 51 Jerome, Canada JTZ 5TT.

BINOCLLARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

TELESCOPES! Catalog # W8S, §1.00. Scope: Source, PO,
Bor 2001, Ardmare, 0K 73402

ANYOME can make money with your camars and my New,
aasy bo lollow Casaetie 5996 Fodle, Box 20741, Wichita, KS
67208

BETA LOVERS: Send (#10) SASE Belaphile Club, Box
A0ATIAPM, Tucson, BSTIT-0073

outdoor, custom fags, banners Flagpoles,
Browse ‘'n’ Buy, Box 504-P3, Bohemnia, M.Y. 1‘-?15—0&:1

DECALS, EMBLEMS, PATCHES

CUSTOM EMBRMDERED EMBLEMS, PNS, DECALS
Frea CatlalogQuotes. Ruah Sketch. Stadn, B1P Jane, M.Y.C.
10014, [212) 229-2093

. S, % .l
POEMS, Songs Wanted Fres RecosdingPublishing
Mm: Froductions. Box T438FM, Sarasota, FL

FREE SONGWRITING SUCCESS BOOK! Top Records,
Box ZFISOSPM, Mashyilbe, TH 37202



UKULELE insiruction books, lapes—beginnerd, ad-
wanost—by Heedey Kimpra. Fres calalsg Write: Headay, 84-
1211D Kipa'a, Waspahu, Hawali BT

INTERNATIONAL VIOLIN COMPANY, tonewood, tools,
varnishes. parts, accessories, $irings, cases, instruments,
baws. Viglin, guitar kits, Catalog $1.00. Dept. IT, 4026 W.
Betvadens Ava., Baflimone, MD 21215

VIOLIN, QUITAR, etc, making maberials, Scossscres,
books. , $1.00. International Luthiers Supply, Box
580397, Tulsa, OK 74158

BECOME A PARALEGAL Work with atiorneys. Home
study, Fres catalog. B00-223-4542 Dept. LH12T.

RONRESIDENT UNIVERSITY DEGREES. Bacheior's, Mas-
ter's, Doctorabes. Accredited, inexpensive, fast. Credit for Ide
oxparisnca. Froe sivieen page booklat. Dr. John Bear, 862
Southampion Rd. St 102-165, Benicia, Ca. 94510

PATENT AMD DEVELDP Youwr invention. Regewiemd
Patanl Agent and Licensed Professional Enginesr. Send
for FREE PATENT INFORMATION Every Imventor Should
Have, Richard L Mifler, 12 Parkside Drive, Suite M, Dix
Hifls, NY 11746 (516) 4994343

MAGMUM Dedectiva School, Study By Mail. P.O. Box 7015
157, Canoga Park, CA 51304

BECOME legalty ordained minisier. Quickly, easily! Send
Siamp. Reverand, Box 3487, Hollywood, CA 80078

101 WAYS to teach, enlertain, and amazs a hwo year old
child, $2 00 Asal nfo, P.O. Box 5833, Rehoboth, WA 02760

ACCORDION Top Brands, Cordowox, Buy Direct T
dous Discounts. Trades, accepied. Frem brochure. PM,
Accordicn-0-Rama, 16 Wast 10ah Streel, Mew York, NY
10011, Phone 21 2-575-008D.

ACCORDIONS, CONCERTINAS, Bution boxes, new, used,
repairs, trades, credil Cands. Castighone, Box 405, Warmen,
M 48080, Catalogs, 313-755-8050—000-325-1432

PIANOS, PLAYERS, PUMP ORGANS. Febuild and Repair.
Catsiog of "How-To" Books, $200 (refundable). Vestal
Press, Vestal 11, Mew York 12850

BELF-mprovement Books! Free Catalog! FMCN, 513
Fairdew Terrace, Ridgatisld, KL OTEET

BE ASSERTIVE! informalres bookiet shows how. Send
$4.50: Avek, Suite 108-M. 2453 Stebe Road 7. Margate, FL
33063

. TERMPAPER assistance. 18278 papers available! 308-
page catalog—rush $2.00. Rasearch, 11322 idaho, #206MKE,
Los Angekes, D005, (213477-225,

CLOCK REPAIR, Cash producing skill, sngoyable, free
catalog. School of Clock Raepair, R M, 6313 Gome About
Way, Awendaw, S5C 29428

DETECTIVE Home Study Course. Fros lapel pin, certifl-
cate, greal future. Protessionsl invastigator School, Dept.
CP, P.O. Box 41256, Loa Angales, CA 90041

HANDLE YOUR OWN LEGAL AFFAIRS. Bo a Paralagad.
Agcredited Atorney Instruction. Home Study, FREE CATA-
LOG. Southermn Carssr Institute, Drawar TOPM-2158, Boca
Raton, FL 33427. (407} d86-2522

PARALEGAL GRADED CURRICULUM. Approved n-
depth  lraining by cormespondence.  BLACKSTOME
SCHOOL OF LAW: 100 years of lagal training. Write for fres
catalog. PO, Box 790906, Dept. PM. Dallas, Texas 75379

FREE 1988 CAREER GUIDE. Earm more money with
Success Proven Correspondence Diploma  Cournes,
Gramton Instituie, 2634 Adelside Street, Wast Toronto,
Canada MSH 173

progr
INSTITUTE, Box 1184, Dearfisld Beach, FLL 33443, 800-123
5532,

UNIWVERSITY DEGREES By Maill. Accredited Bachelors,
Masters, PhD's. Frea Facis Reawealed. Cargers-PMT, Box
ATOBEE, Tulsa, OK T414T

EXTEMNSION And Post-Graduate Awands in Philosaphy,
Art, Science, Botanic, Madicine, Hemaopathy, Padionics,
and othens. 30 subipects Curricutar free jairmadl §1.00 refund-

abig). Register, Sussex Collage of Technology, Highfiald,
Danehill. Sussax, England.

LOCKSMITHIMNG, Universal Schoal of  Masler,
Correspondance and Shop Training. Box 2146527M,
Sacramenio, CA G5821

LEARN Homoeopathic Medicine or Maturopathy from
Internationally Accreditnd School, to Professional Digloma
siandard. Other courses Distetica Radionics. Established
1961 I‘mluemuFm [airmall 2 Dedarars) BRANTRIDGE
FOREST SCHOOL. Highfield. Danehill. Sussex. England
AHTTTEX. Telex 85248 FAK 0R25-TR009T. Tol (25-TO0214

RAMESTHESIA, Radionics and Dowsing, Books, Courtes
and Eguipment. Electronic Homoeopathy Equipment. @us-
traed 76 Page catalogue Free (air mail 3 dollars) Established
owar 40 years. Bruce Copen Laborsiories, Highfield,
Dranehill, Saresax. England AHTT TEX. Tel-0825-T90214. Fax
DB2E-TIO0GT Tolay G646,

BECOME A CERTIFIED PARALEGAL-HOME STUDY
COURSE. Earn associals and bachsior degree Abbormey
instructed. For membership write. American P
Institute, 21704 Golden Trangle Ad. Suite 114, Sanis
Clarita, CA 971350.

FULLY APPROVED UNIVERSITY DEGREES!! Econgmical
home study lor Bachelors, Master's, Ph.D, FULLY AP-
PROVED by Calomia Siaie Department of Education.
Prestigicus laculty counsels for iIndependent study and lite
experigncs credits (5100 enrofied students, S00 faculty),
FREE INFORMATIOM—Richard Crews, M.D. (Harvard),
President, Columbla Pacific Unharsity, 2E87,
1415 Third Street, San Rafeel. CA 54507, Tof Free: (B00) 227-
011%; Calitornia: (B00) 5525522, or (415) 458-1650,

SCHOOLS

PATENT saarch and patentability apinion. Free brochure.
Registered Patent Agent Scoft Ramsey, 5253 Even Star,
Golurmbes, MO 27044

DEAL DIRECT WITH A
REGISTERED PATENT ATTORMEY

AND GRADUATE ENGINEER with 21 years of axparience.
US, and irternational patent spplications. PATENT and
DEVELOP your idea with the exparanca of an expen. Call or
write for free CONFIDENTIAL DISCLOSURE and RECDRAD
OF INVENTION, Infroduttion to industry, Markating Plans,
Owersegs Production, Protofypes and Pesearch Asadity
Avdlabla, Also spacisiizing in Copynghts and Trademarks.
—LESS THAN OME HOUR FROM US PATENT OFFICE—
CALL TOLL FREE 1-800-442-2T28 or write: Michasl |, Krol
Registerad Palent Attorney, US Patenl regisiration #24.7E5:
171 Stilwell Lara, Sycsssl, MY 11781

FREE heip for inventors! Mo charge for protection torms
of consultation. Affillated Inventors Foundation, 2132-M
Bijou. Colorado Springa, GO 80909, or Toll Free 1-800-525-
5Ens

PATENT IT ECOMOMICALLY] Free details, Licensed
since 1958, Raner Aasocixies, 2008 Fondulac, Richmond,
VA 2320,

HIGH SCHOOL AT HOME, NO CLASSES. Low monthly
payments, Indormation fres. Our S0th year. Call 1-800-Z28-
5800 or write American School, Dept. #345, A50 E. 88th 5.,
Chicaga, Ik BIE3T

BASIC Investigation Training Homa Study Write: Lion
Investigation Acadermy, 434 Clearfield 51, Freemansburg,
PA 18017. 215-868-2637. Candidale For Associate In
Specialized Technoingy Degres (ASTL

LEARM CLOCK REPAIR - Earn big oy, work &l hofm,
@ your own boss. For details send $2.00 (applied 1o tuition)
fo; MATIOMAL CLOCHMAKERS INSTITUTE. P.O. Bax 4439,
LLewistown, PA 17044, Course approved by the Pennsyhvania
Depariment of Education.

JOBE Ary Blate, Any Dccupstion, including Government,
State, Public. Alss Cruiseships, Tugs, Ships, Riverboats,
Oilrigs. Woman-Men. Work manth-Homa month. US A plua
Oversaas. Information $5.00, MNationwidge Employment,
B207, Cantral, Indiana 47110,

POSTAL WORKERS NEEDEDM 522 000vpear! Detads:
Unbimited, Box 235-PAL), San Juan, PR Q002

IDEAS, inventions, lechnology wanbed! indusiry presenta-
o naticnal . 1-800-2B8-IDEA.  ISC-PM, 204
Libarty, Pitisburgh, PA 15222

REGISTERED PATEWNT ATTORMEY Donald A
Kettiesirings, 414 Hungerford Drive, Rockeill, Margand
20850

PATENT saarchas for $150 ACCUSEARCH 1-800-009-
5408,

WRITE your own patent application. Save thousands, Call
INVENFO for free inormation packed. 1-5004-388-0791

PATENT SEARCH/LEGAL OPIMION $150000 Patent Atior-
rary. Freg information. 1-800-876-6670

LEARM now o oHer yous invention bor sale or heense. Free
bocklet outlines procedures, royalty rates. requinsments.
Kesslar Sakes Corporgtion, C-5-F|, Fremont., Ohio 43420,

INVENTORS! HAVE AM IDEAT Dont know what 1o do?
Call AIM tor free informetion kit. Toll Free in U5, and Canads
1-800-225-5800

NEVADA GOLD MINING High Pay, Excollent Benafitz
st/ 52.00. Labs, Box 201, Goldtisld, N 85013

INVENTORS! ldaa Search being conducied by DC based
firm, Call; APSE 1-800-A58-5080 sxt 34

EASY Work! Excellert Pay! Assembile Products At Homae.
Call 504-541-8000 Ex1. 5034,

WORK IW AUSTRALIA] Latest imformaton on employmeant
and ersgration. $3.00. Faloon, Box 408-M7, Long Beach, CA
S0801

FLORIDA JOBS, Southwes! Guitcoasi, fastes! growsng
amea in Mation. Current classified Estings. plua housing.
$3.00. Sugarsands, P.O. Box 1075, Saniba! s, Florida 33557

FEDERAL GOVERMMENT IS HIRINGI Your area & all job
categonies $16,500-562,000qT. 1-805-565-1680 Ext. GB1ZM
for immadiate response.

BE OH T.V. Mary needed for commercials. Casiing infa
BO5-BAT-B000 Ext. TV-20024

OVERSEAS EMPLOYMENT! Mary High Incosme Opporiu-
nitses And Countries. Free Aepor. Oversess, Dept. T4, Box
THT, Sikver Springs, MD 20607

GOVERNMENT JOBS 516,040 - 559, 230'r. Mow Hirng.
Call (1) BOS-68T-6000 Ext. A- 20024 tor curment federal fst.

OVERSEAS . ., K25,000 - $T5.000+, Frea Report! Emplay-
mend, Box T9760-AT, Indianagolis, IN 46218,

AUSTRALIA WANTS YOU! Big Pay! Transportation! New
Employment Handbook—&$2.00, Intermational, Box 19107-
AT, Washington, DC 20096,

EARN Up To £339.84 Per Weak Assembling Our Prodwcis
At Homa Amazing Recorded Reoveals Detads
GUARANTEED. Call Today, 516-X36-6132, Dopariment 410,

INTERMATIONAL Speciattess saesing new imantions 1o
markel'manukaciure-nénves a change to invenior, A2 Box 49,
Herrn, FLL 62845

INVENTION MARKETING. FREE INFORMATION. REPRE-
SENTING MANUFACTURERS. Patmart, 77 Fullon, 380,
Financial Dhstrict. New York, NY 10038

MNVENTORS: Free information on offering your imention
for sale. Kissler Sales Corporation, C-5IW, Fremont. Ohio
43420

GOVERNMENT HOMES from 51 (U repair). Dedinguent 1ax
propesty. Aepossessions. Call B05-887-6000 Ext. GH-20024
far currand repe lisd.

REAL ESTATE FOR SALE . . Hunting & fishing retreats,
lakim & river camps, Bl fypes of wildermeas properties . G-H
or write fior our MEW FREE CATALOG
mmwmmwﬂwmum
REAL ESTATE. 4700-PM Belleview, Kansas City, MO 84112,
Ph: Toll-Frea: 1-800-899-1020.

ABANDOMED PROPERTY INFORMATION
Ridgehaven, POB 845-P, Glan Elhen, CA 85342

CALIFORMIA. Lots. Acreage. $40 Down. $40 Monthly. Biox
35291, Los Angeles, 30035

HOW o find and purchasa good couniry land. Free
Detadls, 105 Nassau Dr., Pittsburgh. PA 15239

FREE NFORMATION Aboud Homes in Your
Area Home Fealty, 510 West Park #1083, Albert Laa, M
BB0GT

- #1100,

PIAND TUNING PAYS - Piano tuning - Electronic orpan
sarvicing. Learnad easily al homa. Fres bookiet. Mikes Bryant
School. P.O. Box 19700, Sacramento, CA 95819

AUSTRALIA-Dpporiunities! | Latest Information FREE Ap-
plication Foems!! $6.00, Wise-Eye Publishing, T15-1755-M
Robaon, Van. B.C. VEGE-3BT

[Contimued on next page)
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REAL ESTATE & FARMS
Iwmmﬂl

SAVE Thousands on your morgage. Mo refinancing, Free
datails. SASE to: CCSC. Box 1Z32F7, Arvada, T 80001-
1232

IMCORPORATE I “TAX FREE MEVADA" Privacy, ano-
nymity, protection (beats Detswared). Even il you are alveady
incorporated, great benafits for you. Also office and ser-
wices, For free Werature, call or write: Laughlin Associates.
Ine.. 1000 E. Wilam, Suite 100, Carsan City, NV 88701, 1-
BO0-B48-0068.

GOVERMMENT homes, lands, seizures lor current repos-
sasian, lish §10 (refundable). J.T.0., POB 8582-19. Lawdarhil,
FL 33310

FREE CATALOGS-FLORIDA, GEORGIA. Homes, Land,
Busineises. Please Specily State & Property Prefermed.
COUNTRY NETWORK, Box 368PM, Gainesville, MO 65655
4632 (417) 6794632

GOVERNMENT LANDS

GOVERMMENT LAND OPEM TO CLAIM, 20 to 40 acre
lncations mailabde for 520 government fee in Alaska, Arigo-
ra, Arkandat, California, Colorada, Flonda, Idaho. Loulai-
ana, Missisaippl, Montana, Mevada, Mew Mexico, Oragon,
ah, Wyoming For complpie insiructions, maps, filing
foorms and lephone helpling send $20; o tor maore inbarma-
licn send $3. Public Lands THie, Box 2082-3, Grass Vallay,
Caldormia 95845

MPORTExport. Froe details on homa based Dusiness.
LaCross, 19924 Suburban, Suite 122FMT, 51 Paul, MN
B5119

BUSINESS PLAN OM DESKETTE, BizPianBuilder™ Prow-
&n ternplate for raising capeal, introducing products, PCs,
Macintosh, B+ pages lormatied text. Lolus or Exced finan-
cials. $89.00 plus shipping. BO0M442- 7373, 4158418181

RUBBER Stamp Kill Make Your Own! Easy To Operata! -
Simpla To Change! Kit + PH $27.00. Roleo Products, Bax
979, Peck Slip Staon. Mew York, NY 10272 Made in the
LR

PRINTING PRESSES, RUBEER STAMP
OUTFITS

TOUR address or messape printed on gummed and sedf-
stick labels. Froe circular, Barbara's Mailbox-PM, Lot 8, 1200
Rober! Hardeman Rd., Wintardie, GA 30683

FREE Brochures. Repair Air Contdibioning,
Gas Heatng full instrections. Doolos, Inc.
Goodnight, Dallas, TX 75229,

152

REPAR lawnmdwers thousands of parts and iools whole-
sdle lish 50¢. EBwangsr's, PM, P.O. Box V. Port Jervis, NY
1277

SALESMEN-DIST.

FREE Sarmpde. Miracke Polishing Cloth. Cheans and Polish-
a5 ANY suriace. ibe demonsireton, 57 profl RES,
Dept. PM, 1312 Washington, St Louls, MO B3103. (314) 241-
[,

MAKE EXTRA MOMEY DURING YOUR SPARE TIME! Earn
wosekhy commisssina shawing ourexciting line of Calendars,
Pans and oiher popular Advertising Gifts. Prompt, personal
sewice from AAA-1 Eirm. Our 80th year. Mo experienca
necessary. No invesimeni or Coliections. Sad your own
howrs. Full Time Potentialf Write to: Kivin Pesica, NEWTON
MANUFACTURING COMPANY, Dept. HPMCT, Newlon, lowa
50208

MAKE RUBBER STAMPS. Highly Profitable. Free Details.
Stampar, P.O. Box 22809(GX), Tampa, FL 33622

TYPE Fonts. Hand Printing Presses. Hol Stampers,
Supplies. 120 Pages. $2.00 Deductible frst order. Acme
Typa, 1720 M. Marshfisld, Chicago, 60622

HONG KONG, TAIWAN BARGAINS! Secre! Contacts.
write: EGAM, P.O. Box 1811, Eau Claire. W1 54702-1811

BUY IT WHOLESALE

FURNITURE WHOLESALE. SAVE THOUSANDS. 1500
SUPPLIERS. 50 STATES AND CAHADA. 5200, (STAMPED
ENVELOPE). GENERAL, 14 ROGUES RIDGE, WESTON, CT
DEAn3

FREE INFORMATIONII Everything Balow Whnolesas, gi-
ant unigue gift catalog. import, #7159 Lawndale, Kansas City,
MO 13T

BELTS, Buckies, Hat Tacs, Jewelry, More. Complete line
fast sellers. Big Profils. Compleia dealer sat wp. Color
catalog §1.00. Anchor, Box 3858-PMA, North Providenca, RI
D251

WORLDWIDE BARGAINS . . . imports - Dropship - Close-
out - Surplus - Freebess - (Slamped Emvelops). Mamoes,
Box 1797PM, Highland, Ind. 45322

CLOSEDUT Jewelry & Craft Supplies.
Roussels, 1071631 Dow, Arlington, bA 02174-7169

58

TYPE for printtng. §1.00deductible 181 orter.
Quakear City Typa, ALD. 3, Box 134, Honeybrook, PA 18344

BARCD Type Founders. Type and Rubber Siamps cate
fogua, Mail $2.00 mfundabie on first order. P.0. Bax 1011,
Bensermiie, EI106

MAKE rubbar stamps—béeg profits, Complets supply and
equipmant catalog. §1 deductible with order. Star Starmp
Supply, 1720 K. Marshiield, Chicsge G0E22

PRENTING Presses, new and usad supphbes. List §1.00
Turnbaugh Printers Suppty, Mechanicsburg, Penna. 170565

MAKE MONEY IN SPARE TIME. As a subscription sabes
represantative lor leading national magaines, you can earn
genarous commissions whie jeaming the art of selling.
Instructions and suppl bes will be sent 1o you tres. Send this ad
wilh your name and addniss 1o; POPULAR MECHANICS,
Depl. AB-L, 250 W. 55th 51, Mew York, NY 10019

MPORT-Expon opporiunity, profitable word-wide, mail
order business from homa, without cagial. We ship plan for
n risk axamenation. Exparience unnacessary. Free Rapornt
Mgllingar, Dept, C2T08, Woodhand Hills, Calllornia 91387

HUGE PROFITS Unxgue Imports Sell Direct—Wholesala
Free Gits Bonuses Mosmenbsm, 117 W. Harrison Bidg..
Suite 400414, Chacago, IL BOG0S

SECURE YOUR FUTURE - earn sheady income of 5500-
51000 a week. B9 year old compary. Highes! quality, mainte-
nance products. Prodect-Secured infial Invesimant. S00-
220-ThDM,

QUICK Copy Printing. Low Prices. ‘Write: Nelionwide, 614
North Main, Bloomingion, Hlinois 170

EXOTIC TROMCAL SEEDS can bong you financial frog-
dom. Seven Saas Seeds. 103 Lower Falks Rd., 51. Albans, W
25177

$1800 FROM 510 WOOD! Details plues sampla 55 - Satistac-

AVOID THE AUTO GRID LOCK Shop at homa Excallent
Giitts, Send for FREE catalog to; DELTA STAR GIFTS, Star R
1 Bax 158, Abila Springs. Loulsiana TO420

CLOSEDUTS! Discounts! Besgw Wholesale! Freshies!
Informatisn'stamp: DON, Box 20524, Fendale, Michigan
48220

400,000 BARGAING Datow Wholesale: Many Frea! Ligut-
datsons . Clogsouts . . . Job Lots . . Single Samples. Free
Dietaile. Bargainhumers Opporunilies, Box 1400-A, Halland,
Michigan #0422,

EARN MOMEY sefting Gold and costume [ewelny, ringa,
walches-Buy Direct. 130% Below Relail. Catalog $1.00.
Anka-PM, 50 Greerwich Ave . ‘Warwick, Rl 2886

GIFTE FOR HOME AND OFFICE: Free Catalog JD.
Emerprises. 55 Bowen 51, POB 1A Stapiston, Staten bsland,
NY 10004

CLOOKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewslry, Gold Teeth, Rings,
Ciamonds, Watches, Sibear, Platinum. Mail Articles Today.
Free git with Information. Chicago Gold & Precious Metals,
10 Sputh Wabash. Dapt. 1158, Chicago, 60603,

NEW 1888 US.A. SOURCE GUIDE, 54 Pages. 5595
Bavans. § King Richand C1., Baltimons, Md 21237

WATCH REPLICAS! Lowest pricas! Warranty! Galdplatad)
Exact welight! Calt (404) S53-3USA

MAME Brand - Top Line Merchandsse, Free Gift. intorma-
tion $2.00. Guarantesd. C.B.C. - 50, 70558 Brecksville,
Indepandence, Dhio 44131,

WHOLESALE steam cleaners, pressure washers, parts
and scceassories. 1-900-578-8868.

TAKE NO CHAMCES. Deal with oldesi, most reliabia firm
in old gold business. Established n 1934. We buy Gold,
Sibeer, Platinum, Diamonds, Highest Cash, Free Informa-
theen: Reoss Incustries. 28-A East Madison, Ghicago 60602

tion Gy eed. Alcrafl, Box S40-P2, Alexandria Bay, NY,
13607

NEW! 22000+ Wesklyl Amaring, Chiness Waalth Secnat!
Frea Raport. Chan, GPO Box 82, Hong Kong, PNIOOT

CAR DETALMNG Instripctions-machnas-suppius-
Polishing Systerms BO0-245-8118.

NEW Product. Saleinsiallation Lighted House Numbers,
Santech, §13-T34-8056

“JUNKED TIRES"1 £1.00 Pound 7 Send stamp, LeWalley's -
266, Oxford, FL 32584

RECYCLE METALS. NO, NOT BEER CAMS! Easy 3458
woalkdy! Free imformation. Recycler, Bax 1214, Franklin,
TH 3P085-1214

S225 DAILY “CHROME PLATING" Auto Parts, Motorcy-
cles, inexpenswe, sayy, (Fres] information: Chrome Plating,
Baox 2285, Waldord, Mardand 20604

5200 - §500 weekly-—AT HOMEN no gimmicks - Detalls
FREE!! Homeworkens-B, Box 836679, Margate, FL 3062

525,000 LOANS INTEREST FREE! Secrel Foderal law
WIPES OUT DEBTS! Detads FREEN Moneywise'8, Box
E36670, Margabe, FL 33063

ADVERTISING AGENCES, ADY. 5EIT.
MAILNG LISTS

HEW ACTIVE MAMES| MDED STATES! IMMEMATE
SHIPMENT! Adhesive Labels. HOTLINE Opporiunity Seek-
Brs 200/510; 500515; 1000525, OTHERS! Advon, Drawer BZ,
Shalioy, ID BE2T4, VisaMCAMEx 1-800-952-3866,

HEW MAMES DAILY? First ordar “TRIPLED FREE! SAME-
DAY SHIPMENT! Adhesise labels. Eager opportunity soak-
s 200/58; 500514, 1.000:526; 2,000:539; 5/000%75, 10,000
$130. LIST-MASTERS, Box TSO-BR, Wantagh, NY 11783,
VisaMC/COD ordars call B00-356-8664.

TREASURE—Locate quartar mile away with witra
senailive localor—brochsne free. Fesearch Products, Box
AT0TTO-AMC, Tampa, Florida 33688

GET RICHI Secret law smashes debls—brings Cash,

Credit! FREE report!! WaaRhH/8. Box 4036, Pompano. FL
I30E3

FIND Oid Coing, Jewelry, Gold Nupgets. New Patented
Fevvolutionany Cevice. Free Catalog. Gardiner Electronics,
W M. B5ch Ave, Suite K. Phoaniz, AZ BS0NT

COMCRETE imeriock Pavingblocks, pleasand, profiable
Backyard Buseness. Approximately $700 investment re-
quired. Datalls: Beck Enginesring, Box 1304-J, Mebilla, NY
11747

HCORPORATE without fagal feas® Froe bookiet talls how,
includes forms. Call Harvard Business 3ervices, now 800-
J5-CORP.
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PLASTERCRAFT ... Proffable Home Business 3000
Molds Avadable. Detmils. Lynnette, 82510 Mendpark,
Mentor, Ohio 44060,

FREE Information Slarter & Afternator Rebuilding. Box
42, Seymour, TH 37865

PROFITABLE Gold Foll Printer. Personalite busaness
cards, pencils. malches. Free deiails. Gold, P.O. Box
249856/GC), Tarmpa, FL 33623

VINYL'S whare the money (8! Professionally repaic, nefn-
isn, recodor furnitura, Queick, sasy. Two amall 520 jabs & day
aam you §1,000 a menth. Homes. cars, offices, restaurants,
urilirnited customers. Start aarning afer a few days practics.
Dedails free. VIP, 2007 Montrose, Chicago, BOG18

BUMPERESTICKER Printer. Cheap. Sempie. Poriable. Fres
Details. Bumper, POB 22791{GC), Tamgpa, FL 33822

HYDRAULIC JACK REPAIR MANUAL, CATALDG $10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TRE20-4157

[Contined on rxt page)




BUSINESS OPFPORTUNTIES
LT T
PIAMC Tuning quickly kearned with home shudy courses.

Diploma grented. American Tuning School, 17050 Telter
Diriwe, Morgan Hill, Calif, 95047,

$40.000 ON "4 ACRE! Mew Hydroponics - inexpenside,
pleasant, practicall Free information. Pobin's, Box 12314,
Franklin, TH 2TDEE-1214

LEARN Sewing Machine Fepainng. Men, Women.
Lucrative Profits. Gresslin Comespondence School, Box
5104, Spancer, lowa 51301,

PREPARE Tax Feturna Eam high feas, dignified work
Train 8 home. Accredited Frogram. National Tax Training
School, Monsey, 2GW, New York 10952

EXTRA INCOME. Assambla products at home No sxpen-
snce. Details. 1-813-578-T500. Ext. 698

MAKE BALLOON ANIMALS. 3400 Weakands| FREE SAM-
PLESWNSTRUCTIONS: Funnyman's-FM37, Box 280,
Adgxandria Bay, New York 13607

TAKE PICTURES for profit. Camera Yentures, Box 771,
Lamar, CO B1052

ASSEMBLE PRODUCTS AT HOME. Many opporiunties
paying High Weekly Prolits presently evailable without
mvestment Write, Busingsses-B, C.5. 9008, Baldwin, Mew
York 115105008

“$150,000 MY FIRST YEAR." Home repal business.
Spare-time. Free brochure. MasterCrah, Depd. 807, Sox
30183, Savannah, Georgia 31410

5300 PER DAY, Breakthrough process Restores Burmed
and Damaged Counlertops WITHOUT REPLACEMENT. Mi-
lions of spartments and homes pey profits immediatety!
REMEW-2, Box BO00-PC, Vancowws:, WA 98688

S1804 MONTHLY. Buy and sall used cars. Great home
Busingss! FREE PRAOOF. Autocret, 507 Oak  Drive,
Friendswood, T 77546

DRUG RAID SEIDURES: Buy dint cheap! Cams, housss,
boats. Write; Sedzures. Box 4308-AA. West Gowna, CAS1791.

$£300 A DAY Taking Phone Orders. Peopie Call You 304-
TTE-567T1 Em1 LSO

CURBMATE - The Monay Machine produces beautitul
continucus concrete landscape edging. Turm 35500 -
$10,000 equipmend purchase inbo $50.000 - $100,000 poten-
tial annveal income. BOA-273 3038

FAST FOODDS PROFITS Homeshop growing demand.
Frea information. BJ Pool Co.. P.O. Box S388PM, Beaverion,
O 8T006-5368

HEED MOMEY? We nead distributors and agents in United
States and around the word, ernationad, Box 3166,
Glandala, Arizona 85311

MANE BIG MOMEY REPAIRING WINDSHIELDS & Plabe
Giass! Up to $50,000 yearly! in U.S.A or Canada call TOLL
FREE 1-800-321-2567 for valuatle FREE repon. Glas-Weld
Systams, Box STESDT, Band, QR 97708

510,000 MONTHLY Taking Pholographs 8 Homa! Call
recorded message. (303) 674-8155

SELL books by mall, 400% pradit! Newlia/PT. Box 267H,
Van Nuys, CA 91404

MAKE YOUR DREAM COME TRUE. EARN 50,000 YEAR-
LY REPAIRING SMALL CRACKS N WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-826-8523 DR
WRITE: THE GLASS MECHANIY INC., 10170 NW 47%h ST,
SUNRISE, FL X151

14,947 HONG KOMG-TAIWAN Products Cheap. Smal
s, Some samples free. Harbod, Box 17T19PM7, Yuba
City, GA 5002

RECOMDITION BATTERIES! Easily Earm Hundreds
waakly. Uniold Secrets. Free information. Battery Outhet,
Box 33008, Hickory, N.C. 28603,

CONCRETE Block Machines: Catalog $1.00. Rouwte Ong,
Box 3740, Aapad City, South Dakota STT02-3740

§1,000 WEEKLY AIR TOOL REPAIRING, Insiructions.
Parts and Tools Wholesale. Fres Dedails, Box 534, Wichita
Falis, TX TE304

GET inte: the mos! wnigue printing business in the world,
Start troen your homs on a full or part time basls. Print in full
color on paper, fabrics, matals, acrylecs, mylars, eto. Call tol
Ireg. 1-800-723-1568. Caso Equipment ing, R 4, Turnes
Plaza, Maine 04202, Ask John Sullivan about gur free Maine
Trig.

$1,000'S WEEKLY!! MAILING FROM HOME! Immeadiale
oppariunity! Mo Obligation! MLG. Box 3558FM, Danbury, CT
0ea13

§1.000°5 POSSIBLE. FREE. Stamped anvelope: Progress,

$392.00 From Square Foot Plywood, (Huge Demand)
Fevealing Proo!  $7.00  (Aefundable).  Woodwn,
Bridgewster, Mass 0Z324-7209

MAKE HOMEMADE BOOKLETS. I've earned 5187000
wilh mina Free wmiormabion. Falcon, PO, Box 5320,
Saviarville, TH 37564

S400 dasy recycling “Froa Tires ¥ Yios! (Free) informahion:
Winans, TT1PM, Battle Ground, Washinghon SE04-07T1

07,500 yearly "hidden" in your computer? Yes! (Frae)
rapart: Simpson. TH PV Battie Ground, Washington S8604-
orm

MAKE 57,000 Monthly 5 Loan Brokar. Mo Inveatment.
Frea Details: Financial, Box 3478-A. Anaheim. CA 92800

MAKE $15000 MONTHLY! Easy! o Insestmend
MecDowell, Box 5528-A, Duarmond Bar, CA 917E5.

START YOUR OWN HIGH RETURN - fow i

SPARE-TIME WEALTH at home! Froe prood. Pondaer, Box
18471, Oklahoma City, OK 73154,

GET Pad for mallng ketters! Write: PAASE-NXB, 161
Lincodnway, Marth Aurora, iL 60542

BECOME A REAL ESTATE APPRAMER. Home stidy.
Frea literature. BO0-Z23-4542 Dept. AH1ZT.

$25,000 Guarantes. Eamn S100 an hour. Free gilt, Send
§1.00 PAH - IFA, 20666 Highland Hall, Gaithersburg, MD
206878

MSCOVER FLEA MARKETING. MAKE $800-51800
WEEKLY PART TIME! EXPERIENCED DEALERS SHOW
HOW. ENJOY YEAR ROUND IWNCOME, JOB FREEDOM
WRITE: SOUTHWIND, BOX 624, GENEVA, FL 32712

£31.88 Avaid Pittalls: Metro, Box AT4BGE, Galipn, Ohsp 44833

READ Books for payf §100 a title. Write: PASE - FO9. 161
Lincodnway, Nosh Aurora, IL 80542

WINNERS! Unlimited business polential in tools. For indo:
(SASE). EW.E,, P.O. Box 1335, Cleveland, OH #4720

owner-operated busingss. in as lithe as 60 days. Send Tor
fres datalls. Empire Aqua Sysiems, P.O. Box 1526. Marrick
Fond, Seaford, NY 11783

LAZY MAN'S WAY to thousands! Seasonad professional
has easy. spare tma, proven method. Satisfaction guanan-
feadl B4 85 to: CMA, Box BES, E. Sandwich, MA 02537,

STARTING A BUSINESS MADE EASY on almast nathing,
white lor FREE detasis. Edco Enterprises, 15747 Sherman
Way Suite M21, Resada, Ca 81335

MALORDER OPPORTUMNITY: Start profitable home busi-
ness without exwperiencs or capilal, information frea. Mall
Oinder Associates, Dapt 458, Montvale, M) 07545,

THOUSAMDS Monthly! Lising your Answaning Machinel
GC ncustry, 101 North Fairfietd Drive, Dover, DE 19201,

PAMNO Tuning Academy, 281 Garmania. Alexander, ARK
72002 Easy Homm Instructions, Tools included, Visal
Mastarcand.

MAKE MONEY WITH NEW'OLD MUSIC! Fasteiar System
Call 1-800-222-5670. Musicvaul. JBAT206, Balle Mead, M
08502

ASSEMBLE Elactronic pars. We supply componenls and
instructions. Mo exparence. Write: Southtech Electronics.
Box 28217-P, Kanneth City, FL 33709

ALUMINUS SCRAP - Aecycle Yoursi- MAKE UP $25.00¢
POUND! FREE Information: indusirishPMeT, Box 127
Alexandria Bay. New York 13607

HOME BABY SHMOE BROMIIMG BUSINESS. Polential
unlimited. FREE ilusirated lilerature. NBPM, Box 1804,

Sabwing, FL 33870

HUNDREDS waakly easily. Assembie PROVEM products in
your Spare time, No expernos. Free Brochure. Council,
Box 2227, Sibverdale, WA BE3EL

BATHTUB REGLADNG., product saken, sernce snd rain-
ing. Call Unique Coatings Corp. [404) 545-0072.

MAKE High Profit. Hot Seiling License Plates, Signs.
Wacumagic, P.O. Box 24885(GC). Tampa, FL 33623,

MAKE RUBBER Slamps. Highly Profitable. Fres Detals,
Stamper, P.0. Box 22809 (GC), Tampa, FL 33622

EARMINGS Unlimded! Mail our burglar alanm sdvertise-
ments from homa' RABM Marchandeing, Box 50014-P,
Chicago, lllinois BIESD

HOME Study Coursas in, Sharpening, Knifemaking, Mak-
g Moy with computors. 34 ditferent books and courses
Send $200 for complete detmis A & 5 Publishing, 604
Phyllis, Conroe. Texas 77303

SECRETS for Financial Success. Home Business. Froe
inlormation. Fowler Publekhing, SX20-63 Ave. E Lot Z-17,
Bradenton, FL 34203

$100,000 in 12 Months GUARANTEED! Ov COMPANY
pays you $5,000 CASH! SASE. Depriest, P.0O. Box 301,
Corway, AR. T032

SUCCESS! MOMEY! POWER! Have il all FREE literatura!
JEM, Box 186PM, Springvaks, ME 04083

FIMANCIAL FREEDOM Saven high profit home business-
&5, N0 experience, low starting cost, GUARANTEED, FREE
DETAILS. Financeal Freedosm Resources, 702-PM Norh
Cadar, Jefferson, lowa 50126

FIMAMCIAL INDEPENDENCE! How 10 start mos PROFIT-
ABLE bussingss at home. GUARANTEED, Free datails. Write
foday. Bobby Publishing (PWE) 800 Acom Grove Court,
Tallshasses, FL 32312

MEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PROFIT. Free inormatson. Growbiz, Box 306-M7, Seminary,
WS 2847H

AMAZING! Money! Machine! Free Details. Prosper-Pid,
221 Hyde Park, Boubkovard, Los Angeies, Calilormia $0043

STEAM Claaning-Power Washing. Easy Work 535 to $100
par. he. normal. Video shows sevoral jobs plus evarything
you feed. $50.95 or send 3300 tor information. Model City
Claaners, At 3 Box 703, Heflin, AL 36264

G Monay Repairmg Autc Windshiehds, Supples and
Fram Inlormatson. Grubbs Glass Paich, PO. Box 243,
Montecillo, AR 71855

PROFITABLE MAIL ORDER BUSIMESS. Send lor FREE
information. Allyson Associaies, 21300 Goosaneck Cr. Rd.,
Suite 1447, Shenden. Oregon 97378

PROFITABLE HOME BUSINESS SECRETS! FREE INFOR-
MATION. LR ASSOCIATES, P.O. Box 1006-PMT, Starling.
WA ZNT0

EARN big bucks, copying and sslling reports. Michael
Hoimes, 330 Wast 42nd Sireet, Suile 160, New York, NY
jleis

WATCH TV for pay! RGF, Box 10154, San Joss, CA 95157

VEMDING MACHINES. Mo seling. Roules agm Bmazing
profits. “Big Catalegue FREE.” Parkway Corporation, 1930
PMB Greanspring Doive, Timonaum, Manand 21082

FREE BUSINESS STARTER KIT. GAP, 1377 K 51 Nw,
Washingion, DT 20005

HUGE PROFITS1 LEARN VCR CLEAMNING AND REPAIR
Award-Winning Video And Training Manual Aeveals SE-
CRETS! Priar Expenence Unnecessary. Frée Info: Vies
Publications, 3540 Wilshire Bhed., Ste. 310, Dept. PM2, Los
Angeles, CA 80010

BALILTI - jevel maliorder. Super opportunity. Ohail-M, 10
Cak Lana, Suisun, CA S4585

B0 BUCKS IN TEDDY BEARS! Manufacturer Seeks
Distribubers Wno Wish to Eam $100,000 Per Year| Todl Fres
1-800-426-0189, Kidco Products, 273 Horsablook Rd., Farm-
ingvills, MY 11738

BUCCESSE in your OWN business wnlikely withou! a
businesa plan Busineas Plans. Free delsds. Norswariy
International, 274 Crea Rd. Shersood Park, Alberta, Canada.
TBA-4G2

HELP WANTED| §1000'S POSSIBLE| LME, BOX 471484,
TULEA, DI Ta14T.

§20,000 GARDEN PROFIT] GROW GINSENG. SELL 50
POUND. SIMPLE START-UP. LEELAND'S, BOX §527T6-PG,
INDIANAPOLIS, IN #5258

HOW TO GET RICH SLOW. Starl part-lime building your
money-making business. Mahke 1685 the last year you'l gver
e shart of money. Free info jan! T, Ti g, B2 1470
Street ME. Winter Haven, Florida 33681

START Your Own Hegh Relurm - Low investman Businass:
Refinishing Pool & Patio Furmdture. For informateon Send
$200 To: Tha Chairman, 93911 COworseas Highway,
Taverniar, FL 33070

EASIEST way 1o make money at noma. Siop putting 8 off!
Rasults guarantesd. Free information, ANT Publications,
Bon 446, Depl PMTED, Warminsber, PA 15374

MAKE mallions. Sell your products 1o Wal Mar! Instruc-
tioms $6.35 Box 1865 Tahlequah. OK 74485

{Continusd on next page)
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BLEINESS OPPORTUNITIES
{Continiued trom preceding page)
EARN §50000 AN HODUR Recycling Matetials Youve Al

ready Besn Paid $15.00 Per Mour To Hewl Away! Detals.
Darien, Box 5260, Giendale. AZ B5312

FLL give you $1.000 it my money-making secral doesn’t
aarm yow S25000 in 3% days - guarsntesd by conlract. SASE:
Crang Industries. P.0. Box 385, Dowver, OH 445622

YOU can make $20-540,000Uyr in your spare tsme. Free
details SASE 1o: CCI, 832-8 Tahos Blul. Rowwed!, GA 30078

BIG Pay Checks Malled Weekly Guaranised Cash Flow.
Frea Detsds. Frati, R 1-A Box 4188, Winterport, Maine
[l

EASY Businass. Earn, $1,000's Waakly, Frea Details. Wiite
o send stamped self-addressed envelope. Todoo, 4219 West
Olive Aver, Burbank, CA 91505

$200,000 IN 24 HOURS!
DEBTS SMASHED WITHOUT BANKRUPTCY! FREE EURO-
PEAN CARS! COMPLETE SECRETS REVEALED FOR $3.00.
GUARANTEED! PBC, BOX 50083, FT. WAYME, IN 45805

WINNING ROULETTE STRATEGY. Tested method, MO
miystht numbers, FACTS ONLY. Players card and nairuc-
tions, $3.00. Weber, 2277 Roseanne Gt., Fairborn, Ohio
45304

ATT: ALL PM MAILOADER ADVERTISERS. PLEASE GET
YOUR ORDERS IN TO US BY THE 5th OF EVERY MONTH.
REMEMBER SKIPPING ONE MONTH MEAMS LOSING A
MONTHS INCOME! DON'T LET THIS HAPPEN| STAY ON
SCHEDULE!

HEW Income Opportunity! “GROCERY SHOPPING SER-
VICE™! Basad from Home . . full—pan tima, FREE Dedails.
JEMPRA1, 5566 Unity Avenue Monh, Crystal, MN 55428

EARMN MOMNEY through a home business. Books. reports.
Froa intormation. Write: Opportunity, 231 5 Maelville,
Philadalphia, P4 151339

BE FIRST in your neighborhood to make 10 for veguta-
ble, soup cans. | do. Mo Gimmick. For information. ssnd
SASE and 550010 Cana, R#1 Box 34-A_Depauw, Ind. 47115

GUICK CASH FROM CAMADA 1-504-T3-LASER. Depl
103, MPC Box 2068, Vancowsmr, BC, Canada V68 353,

MAIL ALL YOUR FIRST CLASS LETTERS FOR 8¢ EACH
HOMEST AND LEGAL. Sireed 27 So. Hoppar, Montgomary,
AL 3E07

UMNIDUE home business opportunity. Free Delails.
Superior Comsultants, 1281 E. Vesta Wey, 5te. 128, Visla, CA
Ganad

PROYEN work at home opporiunities. Free information.
SASE. Compuhelp, POB E3195, Pensacala, FL 32508-3195.

PROFITABLE Gold Foil Printer. Personalize business
cards, pencita, malches. Free delalls. Gold, P.O. Box 24006
(GG), Tampa, FL 33623

REMARKABLE home business's. big money no invest-
mant. Frae defails. JL Books, Box T3P, Rehobolh, MA
D2TES

B0 HOURLY repairng telephones Hundreds needed.
Federal law provides opportunity. Report $6.56, Box 15858,
Tahiequah, DK T4465

HIGH INCOME- [$100.000) fullpart time. Free details
Write: Ménw Horizons, Depd.-M, P.O. Box 1204, Amarille, TX
Taoe

FREE Information. Make 510000 Actual expenence in
grosdng busingss. MDA, P.O. Box 29138, Cleveland, Ohic
1.

$256.00 WEEKLY! HOME ASSEMBLY WORK! WRITE:
JOBS-B, BOX T0, EARLTOM, NY 12058

$400 DALY SIMPLE BUSINESS. FREE DETAILS. PEM,
Box 15296, Oxlanoma City, DK 73118

WINDSHIELD Repair Kit. Build It Yoursalf, Simple! Baxter,
5685 Creal, Mariposa, CA 9533

SUCCEEDMAKE MOMEY VENDING-Begenner or profes-
sional “must read”. Send 521.95 1o: PM. Vanding, 1803
Cherokpe Wiy, Arverdale, GA 0296

$25.000 and mora. Mew maoney - making program. Fres
detasis. EL - BE Enterprisas, Dept. 152 PM, 1188 Raymond
Blud,, Newark, New Jersey 07102

BTART your own successiul business at home. Seven
mogt  profitable  business  Free  ndormaten RSLS
Publishsng. 3728 Soutn Elm Place, Suite 535, Broken Armow,
Ok 74011

MAKE 1000% PROFIT 8Y MAIL. Free Detads, Venture
Raports, Box 336, Aiviara, AZ 86443

MAKE Thousands, very gusck, vary sasy & begally from
your own profitabrie business at home. Free indormabon. JH,
Froductions, 14205 Westminster, Fountain Hills, AZ 85268

HARCOTICS RAID SEZURES . Aults . Vans . ., Boals
... Airplanes . . Milbons Surplus Bargaing ... many 1%
original cost! “Natiormwide Directory”—§3.00. Disposal, Box
19107-AT, Washington, DC 20008

DAWG AMD SEIZURES! Buy dint cheap. Cars, houses,
boats, computers. tumiture. Write: Seizures. Box 4309-A,
West Coving, CA 91781,

DAUG Raid seifures, cars all models from $100. For
curnent repossssion ksl §10 (rdundabla). 7.0, POB 8582~
18, Lauderhill, FL 33310

GOVERNMENT SURFLUS FROM %1 Uncle Sam has 1
billion 55 in surplus goods 1o sell or give away. Purchase
directly from gov't thru U5 mail Boa's, cars. planes,
elactronics, ouldoor supplies. oic. For Buyer's Guide cafl 1-
BO0-J33-4100 ead. S-41,

UNCOVER the Secrets of Success-Free Dutails on slarting
Profable Business at Home, Probst Publishing, 1113-PMT
5ih Siread, New Glans, Wi 53574

EAAN 31000's part lima, in business al home, without
cagilal! Amazmng new book tells how. Aush SASE for details
Sucoess Unlimited, Box 58, Clarks, NE BBEZS

PROFITABLE HOME-BASED BUSINESS requiring no
phone, experiance of Major invesiment. Fres miormation. G.
MeGonigal T4, Box 714, Tallevasy, FL 34270

COLLECT $50.0000 Write: Samuel. 305 West abth, JLPM,
Savannah, Gaorgia 31406-1T67,

ADVERTISE in 507 Magarines Freel 3400 JT.0., POR
B582-18. Lawderhiil, FL 33310

NEW! COLD ASPHALT PROCESS opportunity! Detasls,
$4.55, Asphalt Opporiunities, Box 511324, Salt Lake, UT
B4151-1324,

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VEATISING. Booklat shows you how (0 $tart your own buss-
m with Clagsifeed Advenising. OMLY $1.00 FOR BOOK-

204, 250 W, 55TH STREET, NEW YORK, NY 10018,

$1,500 A WEEX POSSIBLE! People call you to order cur
directories. Call now! (513) 456-5920 AAM-SPM weakdays,
Esl. Save this ad!

GET RICH BUYING, SELLING, PARTING USED CARS.
DRIVE NEW AUTOMOBILE, OR OWN SHOP.CAR LOT FREE
FOR LIFE! EXCITING DETAILS FREE! OPPORTUNITY
CENTER, 3811 M. 16TH, TACOMA, Wi 58406

ASSEMBLE Jewelry. We pay 5258 00 weakly. Mo selling.
expingnce. SASE. Crafts, Box 680-M, Pinsllas Park, FL
345564

S60,800 Yearky! Sell books by mad! Free B0-page manual!
Quakty, Box 1305-%P. Sealord, MY 11783

MILLIDNAIRE Mallorder Expert Reveals Money-Making
Socrets. Free, Exciting, Hour Cassetie: Mel Powers, Mo
Holbywood, Calilornia 81608,

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

BORROW BY MAIL Get 5500-§75.000 Cuickhy. Mearky
Evaryone Qualifies! Send tor Free Application. MJP industry.
Box 531, Bronx, NY 10461-0601,

EAEY Money, Loans, Grants, Credit Cards, Govarnmant
Momey. 1-S00-626-2902. California 1-805-564-4180,

BORROW ANY AMOUNT! Gel VisaMasterCard! Instant
reply. Sunrise, Box 423 Bethpage, NY 117140042 / [516)
340-1649,

FREE MOMNEY! £300000000 Giveaway. Granis Newer
Rapay. Details §1.00. (Refundabie). Jakia, Box J066-FMTY,
Saminole, Figrida J4642

BORROW $500 - §100.000 55% eligibla, Free application.
Global, 2441 Herfshirg Fid., Greensboro, NG 27406

BORROW £50 000 “owernight. Any purpose. Keap indafi-
nitely! Free Aeport! Success, Bow 19735-AT, Ingianapaolis, IN
A

BORROW $500 - 540,000 on Gignature! 57% Elgiblel
Any Purposs! Free Applicstion: United, Bex TE2TM, Long
Beach, CA BOBOT

VISA! MASTERCARD! of Credit Experience!
“Majority Approwed!” Apply Toll-Free, 24 Hours: 1-800-888-
BAG1, Extension 18,

NEED EXTRA CASH? We'll cash your posi-daled check
unitil your nea payday. 1-800-445-DE80.

MNEED BSTANT CREDIT, You quality, Bank Card, Limited
Ofter, 1-H00-265-3653

VISAMASTERCARD. NO SAVINGS REQUNRED, Limits lo
$5,000.00. Busiress loans 1o $500,000.00. Fas! sarvice. 1-
PO4-842-TTOT 24 hours.

GUARANTEED INCOME. Raise Chinchillas. Send 210000
{refundabée) to. Chinchias, Dept. B, Rie. 1, Box D42,
‘Willcox, AZ 85643

MEED Cash? Govemnment Grants. Mo investigations.
Loans Available 1o Everyone. CreditBanc. Box 25, Rschmond
i, MY, 11418

BORROW 500-$30,000! “Overnight.™ On Signature. Keep
indefinibely! Action, Box S480-A, Diamond Bar, CA B1TES.

LEARM MIRROR RESILVERING fres
Silvercrafl, Box 127, Larsdowne, PA 19050

NEW 3D CAMERA. ncepandent distributorships avail-
able. Stunnmg 30 pholos withoul needing wewengiasses
300 Inwood Dr. #1085 Whesling, IL 80090, (112 394-4448,

Information.

MEMOXIDIL. Grows Hair 4 months. Box 1213-C, Makali
1299, Philippines

DEAL DMRECTLY: Quick Signatuse Loans, Credit Cards
Issued Mationwide' Domemion, Box 35622-FM, Richmond,
WA 23235

OF INTEREST TO ALL

MECHAMICALLY mclined mndieduals. Eam 25,000 fo
400000 dollars in 20 weeks. Pickup fruck and hand tools
neaded. Information: Send $498 to: J. Kardos, Box 23,
Wioming, PA 18644

MONEYMAKING OPPORTUNITIES

UNLIMITED RICHMESS! Simple. Prodin $1000. Repeat 100
times. Profit §100,000¢ Free informatson: J K. Park Comparny,
1081 Bave Streel NWY, 20, Mlanta, GA 30318-1001

HIGH Profits T-Shirts, Caps Inexpensive transler ma-
chines, supplies. Press, Box 22809(GG), Tarnpa, FL 321

LOTTO BREAKTHROUGH FINDS BEST NUMBERS. FREE
INFORMATION. PERRIME, BOX 1721, AUBURN, M.Y. 13021

FREE PRIVACY CATALOG. Cash income opportunities.
Hiding assets. Secret loans. Mew identity. Eden, Box B410-
PC, Fountain Yalley, CA 92728,

UNITED States Prablems Solved $1.50 Bill Ring, 5334 Via
Cuito, Pleasanton, Califormia $4556

FIREWORKS TOMIGHT! Great guide to sale anjoymant of
professional fireworks displays. 5200, SASE. Cuality
Concepts, PO, Bax 17006, Rochesier, NY. 18617,

YOUR MORTGAGE PAID DFF EARLY. THREE PLANMS
COMPARED. 3500 CRUSADE, Box 12745, Dallas, Texas
THEES

ADVERTISE Free in 507 Magazines. 55.00. Directory, Box
11N, Atlania, Georgia 30001
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CSHKOSH B'GOBH— The most durable work and play
clothing arsund! Men's, Women's, Childran's Styles in all
sizes. Sand §2 00 (refundable] for catlatog to: THE DEPOT,
Dapt. PCA, Sulivan, IL B1551

MOMEY Problams? Free Book describes Loans, Cash,
Govennmienl Granis, other benatits, available to individuats
Wirbe: Assaciates-AX, TS 0008, Baldwoh, New York 11570
008

BORAOW 550000 “Fast”. Any Purpose. Guaranieed,
Capital, Box 561353FM, Charlofte, NC 28358,

BORAOW 5500-5200,000.00 an signatuss, $3.00 {rafund-
abla). Levi Galoraith, P.0. Box 602 New York, NY 10018

LOANS FROM $1000 TO $100,000. Details. Premier
Mallers - Dept. H15. Box 26600-300. Albuguerque, MM,
BT12%

$5.,000 Cradi! Mo Credit Check! Mot Information. Actual
Credit (B13) 791-8550

MNEED MOMEY? When Banks stop. We start no cradit
check, collsleral or co-signers needed. For Application
write! BOCT, 1107 Crawford Rosd, Statesvitks, M.C. 28877

{Continued on next page)




LOANS BY MAIL
(Continued from preceding page)

CASH GRANTS AVAILABLE from foundatons! Mewar
Fepay! 540 sourcesiapplication  instructions—8§3.00,
Fundsearch, Box 19107-AT, Washington, DG 20036,

OVER 50 Million Dodlars Available. $10.00. E McMiRan,
P.0. Bon 3180, Pittsburgh, PA 15205

VISAMASTERCARD! 35% aligible even with credst prob-
lams, Find cut immediataly if you qualihy? 8132378795, 24
haurs

25,000,000,000 ihat governmani hold for you milions of
American due refunds Even you! Detaila 55 J.T.0., POB
BEA2-18, Laudarhdll, FL 33310

BORROW $60,000 Overnight.” Amy Purpose! Keap insafl-
mitedy! Free detml! Write: Martin, Box 1593-M. Salety Haroor,
FL 34685

LOANS AND GRANTS TO $100,000, GUARANTEED! No
Risk! Free Application. NFN, Box 16237-PM, Des Moines.
lowa 50316, 515-265-7835.

POSTDATED CHECK LOANS GET 350.00 FAST E-Z AR-
PROVAL 1-800-882-1050

BORAOW 3100 - $100,000! Fast! Confidenial! Glendals,
Box 260278, Plano, TX T5026. (214) 586-1615

CASH LOANS] VISAMASTERCARD Despite credit prob-
lems! Approval Guaranbesd! Midwasl Nine 3400-111th,
Chicago, 1l BOBSS

HEWSLETTER, literalure, attormeys. Infe. $2.00. Men's
Righis Association. Moute B Fovest Lake, MN 55025

PERSONAL

ATTRACT WOMEM! Phoromone Sprayl  Details:
Attractant-10, #250PM-TE1 West Oakland Park Bivd,, Forl
Lauderdan, Florida 32311

DEBTS? BILLST BAD CREDIT? Mo problom! We'll halp
nowe. Applications accepbed to $50.000, Mot a loan company.
Froa application call (205} 979-1400 or write: TCAC, depl.
P, 400 Century Park South #117, Birmingham, Alabama
35206,

MEED CREDITY We'll give you a 35000 credil cand
regardieas of credit history, banknapicy or ¢ridil probleds!
B guaranbesd accaptance. No bank deposa required. Mo
cradil check. Free details 304-TTE-S671 Ext. FC26,

LOAMS avaliable for small business. Call Loan
Information Cenber (300) T27-0752 for delails,

UMSECURED Personal Loans Up $50,000/Business Loans
Up $100,000,000. For Delails send $3.00: Clarkmen &
Assooiales, 3220 W Street, NW., #1684, Washinglon, D.C.
20007

RECIPES, COONING, ETC.
*TASTY HASTY COFFEE CAKE™ 52.00. Moody, P.0. Box
3372, Jacksonwille, Fla 32241

LOWER Cholesterol Booklet! 20 recipes. 5800, B1A3
Midway, Pass Christian, M3 39571

MONTANA catmeal ratsom, canph brownies, paanul butler
carab bars: mail order fruitswestensd, natural 4 bhars $5.00, &
bars $10.00, 16 bars $20.00 + £3.00 UPS. P.O. Box 170, Clyde
Pari, MT 5508

PEA SALAD recip. Delicious! S200. Frye, Box 1208,
Stephens Gity, YA 22655

CAPONE'S ITALIAN COOHIES, Lemon, Honey. 5200
SASE Box 28231, San Diego, CA 92129

CAJUN Recipes § lor §2.25. PO, Box T9282, Mataine, LA
TOl-4282

SAVE up fo §70,000 or more on your morigage, Free
raport CanadaluSA. nlarnational Entreprenaurs, 31 Bartha
Avenue. Scarborough, Onlano, MTL-3LE,

UNSECURED LOAMS!-VisaMastarcards—Pius More!
Fast, asy—proven mithod. Any amount, purpose. E-I
payback plan| Credit. no problam. Call now: {T14) B80-1044;
MoneyExpress, 4521 Campus #2064, Inine, CA 93715

LOW imerps! Visa Card. Fres Application. SPW, Box
2008, Bowling Green, KY 42102

HEARING AIDS

HUGE SAYINGS Elminate Dealer Markups. Free Trial,
Batteries Wholesale. Tarms Arranged. Call Toll Free 1-800-
2231212 Or Write: Lioyds-PMC, Rockhornd, IL 1110

FREE I'Elm AID CATALOG- Save & by mall Write:
°, B530FM-7 Langdon, Seputveda, Califcrnia

i'1.'H-3.

“EXPERIMENTERS" LABORATORY CHEMICALS -
GLASSWARE, Catslogue $1.50. Established 1853
HAGEMOW  LABORA

CAJUN llah Trywng meal recipe. Great on shrimp, chicken
wnd vegetables boo! $4 and SASE. Gi Phallips, 3327 Rolling
Hills, Nacogdoches, TX 75861,

HOMEMADE SAKIORIGIMAL CHINESE RECIPE sond
£3.50, EMPEROR OF CHINA, P.0. Baoo 200602, Arlenglon, TX
THO0E-0402.

GRANMAS original recipes. Delsclous Guaranteed 53.98
3155 Assiniborme Ave., Winnipeg Manitoba. RIK 0A3,

AUTHENTIC restaursnt recipe. Maxican ‘White Sauce’
Bast dip ever, 5200, Box 1985, Tahlequah, OK 74455

BEEF JERKY: Four Over-Method Recipes 3200 Amen-
Cand, P.C. Box 8302-A. Long Beach, GA 90808

AUSTRALIAMNEW ZEALAND RECIPES. Cook roast beal,
cofmish pastnes. dessans, snacks the way the Aussies do it
Sand $200 for complete list or 3500 for a 281 of 0.
GEDQDIAN. 7600 DOr. Phillips Bled., Suite 2-122, Orlando,
Florida 32819,

FROZEN LEMON PUDDIMG - refreshing summartirme des-
sert - 53. Dessert Booklel - 58 Combs, Box 26841-A,
Charlotie, NC 28221

HOW TO READ MANUFACTURER CODES FOR FRESH-

TORIES, 1302  Washinglon. | WESS! Free oetails! Code Busters, P.O. Box 3195-PMT,
REMAILING SERVICE MANITOWOC, WISCONSIN 54220 Meridsan, MS 33303,
HOLLYWOOD RaceivingForwarding. 5100 Remails. TELEPHOME & SERVICE DELICIOUS AUTHENTIC ITALLAN Racipes, Appelizers to

Holkysiar, PM-2521, Hollywood, CA S00TE-2521,

FREE Ramailers Lisl. Agents Needad. PE, Box 23656, San
Antonko, Texas TE228

MAL DROPFORWARDING. Confegantial, prompd, de-
pendable, preslightas address, Contact GEODIAN. 7600
D Phillps Bivd., Suite 2122, Orlando, Florida 32813,

SECURITY, Confidentially Datails:  Consumer
Warehouse, 5333 Pacific #508, Stockion, CA S6307
EYEGLASSES
FINE READING GLASSES. Low prices. Frea calalog and

instrugtions. General Qptica, 14 Rogues Aidges, Weston, GT
06853

TIRED of the same oid gresting on your answering
machine? Be creative and have fun. Send $3.00 for 2
greetings io: Phone Home Greetings. P.O. Box 653,
Farmingten, Aransas 72730

INFORMATION On anyining Ferguson  Fesearch
Specialists, 60-15 Woodside, Woodside, New York 11377,

BEST HERB CATALOG ANYWHERE! Free Samples| Send
$1. Pean Herb, B05P Morh Sscond, Philadelphia, 181235

BLANK PHOTO ID CARDS flaminated), 5 for 510,00, 5 free
Birth Cortificates. Make on any typewrilgr-everything fus-
nished, Good everywhere. Moneyback Guarantes. Candenal
Publishing, 2071-B28 Emerscn, Jacksonwille, FL 32207,
Aush C.0.0. (Call 24 Hrs.) 1-904-396-1744.

BUYING Tungsen Carbide, Precious Metals B00-321-5914
Crhig 296-531-8333 Collect.

MINTEMD, Aari 2600 Cartridges. Buysedl catak

PSORIASES Sutlerers Discouraged? Wiie for Free mpor-
tant information that is helping thousands, Praced, P.O. Box
118787-PM, Carmoliion, TX 75011

ITCHING, BURMING, ATHLETE'S FOOT! Todured for
yoarg, now cured| Free, story from: Bursaries Lid, P.O.
Drveenr “W~, Bathurst, New Brunswich, Canada, E2A 327

CAMNCER PATIENTS Tha Frad Williams Story Proves You
Gan Do Maore Than Just Survive, 500 Eq'Williams, P.O. Box
244, Lowall, MA (N85I

M STAYING YOUMG!! FREE REPORT. Owvefmnan
Fublishing, Dept. 3, P.O. Box 10312, Minneapolis, MM 55458

inciudes over 500 different titkes. Send (3) MMECW
10: Play W Again, 0. Box 6718PM. Flushing. NY 11365

GOLD, siver, forkift contacts, silver solder. goid filled,
rolied gold plate, gold and silver coins. AL, Aefiners, 652
Myrtla 51, Elizabeth, N.J. 07202, 201-353-5045,

ETERMAL'S Criginal Measures contain Tolal Knowledge
Enhance Einsteinic dimensions. Gathar unlimited, recycled.
FREE eriirgy froem CREATOR'S Teme Bank lor home,
faciory, pleasure. Eliminates deadly expenmental resaanch,
pellution, friction, Taxes! Permanent powsr plants hawe MO
mening parts| Transportation VEHICLES use Monadic Grav-
ity. 1000 year built-in durability, Small, crash-proof, family-
madel, Mini-Star Limsed To undariover water within butier
one. Maxmum spesd 50000 M.P.H. Relegales death-
dealing whaels To Slone Age. SURVIVE dus Saad Six and
EMNIOY Tha riches ol Hegven an Time Staton Earth] Mo mail.
Test for gualifications in parson. ATA Basae, 1500 North
Teuas, Waslaco, Texas

FNGERMAIL FUNGUST inexpensive, natural reatment.
Moneyback guaranies. $10.00. HMC, Box 458-AV, Milllown,
M DARSD

WATER THE WAY IT TO BE! Chiorine fres for Je/
gal. Bacteriostatic - 3 Year Warranty - E.F A Reglatered. Free
Information. SASE to: International Marketing, 718% South
Tillgtson, Muncie, IN 47304

(ATEE] L] Y T

GREENHDUSES - Redwood Fiberglass Kits. Hobby'Gom-
mercial Sizes. Frea Brochure. Gothic Arch Greenhouses.
Biox 1584-PMT, Mobidile, AL 38813, [206/432-7509)

EYE CATCHING-COLORFUL Rain Gauge-Fead From 507
Away. $8.98. Nina Enterprises, $OX3IBT Mina, Omaha, NE
Ba124

dessanis. Send $4.00 to:
Barrington, IL 60310

HAWARAN EXOTIC DRINK RECIPES. 3395, Trendsatiars,
Box 1184, Kastua-HKona, Haweii 86745

DELICIOUS Tropicad Desserts, From pifia colpda cake bo
papaya flan. Send 54.98 1o: Coclna Osé Lo Lai, P.O. Box
80584, San Anfonio, TX TE280

THAI food, fiMeen recipes in Enghsh, and Thal for easy
shopping $4. 1715 29th Awve., San Francisco. CA 94122

m BEERMAKING, ETC.
WINEMAKERS—Bearmakers Free Catalog. Low Prices,
Fros Recipes. Gellar-M, Box 33525, Seattle, WA 96133

BEERMAKERS O#LY! FREE CalsiogpMNewsietier,
Wilkam's, Box 2185-M9, San Leandro, CA B4577

KAM Enterprises, Box 3250,

BEER, WINE make your own. Free catalog, quality sup-
phies, axcellani 1asl servica. Bear & Wine Hobby, 228 Cranes
Court, Woburn, Masa. 01801, 1-800-523-5423

WINEMAKERS - BEERMAKERS - Froa [Bustrated Catalog
- Fast Barvice - Large Selection - VisaMastercard - (818) 254-
0242 - Kraws, Box TESO-L, Independence, Massowr S4053,

WINEBEER MAKING Catalog B&) Enterprizes, 1845
South 198k, Springlield, linais B2703

FREE BEERMAKING BOOK - Catalog. Finest Equigsment,
Ingredents, Fast Service! 01098204777 SPI, Bax TB4-F,
Chagel Hill, NC 27514

WINEMAKERS, BEERMAKERS! Dwcount Catalog, 560
Quality items. Crosslive, Bow 5300, Somarsville, CT 08072

FREE CATALOG| GREAT PRICES] FAST SERWVICE!
Sebastian Brewers Supply. 1-B00-TBO-SUDS.

GINGER BEER. Mon-ahcoholic, easy 1o make. proven
recipa. Send $3.00 lo: GEODIAN, T60D Dr. Phillipa Bivd.,
Suite 2-122, Orlando, Florida 32818,

BURGLAR ALARMS & HOME
PROTECTION

INEXPENSIVE Burglar Alarrns and Personal Salety De-
vices, Send for free info. Mar-Lyn Enlerprises, 4317 E
Michigan Streel Orlando, Florda 32812
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COMING NEXT MONTH

25 Years Of Mustangs

Join our Mustang celebration with a complete
history, comparison test of new vs. old models,
future "Stangs and fabulous GT 350 poster.

Table Fit For A Queen

Entertain in high style with our Queen Anne
dropleaf table that you build from cherry wood.

Cuddy Cruiser Comparo
S Full-cabin comfort with big-boat style. We test
| 4 top midsize boats with surprising results.

= PLUS! voyager 2's dramatic discoveries in its

= MNeptune flyby. Photography's 1 0 best new products,
; Build a double-bay garage. Power saw blade sharp-
ening, Water well problem troubleshooting.

READER SERVICE

Popular Mechanics "SOUND ADVICE"

HOME HOW-TO An Audio Guide To Your Car's Perform-
Ly _ anca! The only cassette lape of its kind,

It you're considering any of these do-it- | | jdentifies 20 of the most common

yourself projects . . . hanging wallpaper, | pgisesthatacar can make and aids you

maounting new I|ght|lng. tiling a 'gw.lalt. wiring in fixing it yourself or helps you explain

a plug, working with glass, fixing floor- the problem to your mechanic,

boards ... OR major remadeling and home Order #V-1010. Only $7.95.

construction projects . . . then this book is A i
for you. A full 512 pages covering small fix- PLANS AND IDEAS" Catalog

it jobs to major renovation projects. Easy- Popular Mechanics offers hundreds of
to-follow, step-by-step instructions with ideas on workshop projects, plans for
over 3,000 illustrations and pholographs. boats. toys, furniture, storage houses,
Orderyours today| #8-1935. $20.95. Save shop tools, just aboul everything you
hundreds of dollars tomorrow! could want. $2.00.

Mail your check or maney order to: Popular Mechanics, Box 1014, Radio City Station, New York, NY 10101.

POFULAR MECH (155N uEE-E568) bs pulbiiahed monthly by The Hearst Corporation, 224 West 5Tth Street, New Y NY 1o0iH, UEA UrudBt.u.ulm
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[LF., Mexon, June 30, 1060, © 19989 by The Hearst Corporstion. All rights reserved S-#WR-WMWH-MMPH Bl 0D, mmmm
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is pure advanced half-ton Chevy, you get
NEW FULL-SIZE T —
CHEVY SPORYT. a heavier frame than Ford and more two-

iy : : ided galvanized steel. All wrapped in
To accelerate that thinking, visualize putting > o-c b
your foot down. And [EEJEil'lg i pmen? 5 comprehensive Bumper to Bumper Plus

: Warranty protection?*
160-HP 4.3L Vortec V6 hitched to a 5 speed.
Plus the option of a 350 V8 to further Check out our new Chevy Sport. It not

light up your life. only hauls. It carries a lot, too.

. e 1 Cheviolet dealer for b | thias limited wamanty. Chevolet, Ch the
And since that 360° exercise in migﬁrﬁ.imf’cimiﬂgmlu trademarks ol GM Corp. ©1989 GM Corp
‘ . o | 131 Wil
blacked-out trim, nose down, joy of truckin fots e % teas s, buichi g

THINKOF IT
AS ACAMARO
THAT HAULS.
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VCI-

dCINICVCI.

This is an extremely ambitious cigarette. Even though it is an ultra light,
it promises to deliver a richer, more satisfying taste than you'd ever expect at
such low tar levels. And judging by the fact that it has quickly become one of America’s
fastest growing brands, Merit Ultra Lights is fulfilling that promise. Enriched Flavor™
is the reason why. Only Merit has it. So raise your expectations
of ultra low tar. Switch to Merit Ultra Lights.

Enriched Flavor" ultra low tar. % | A solution with Merit.
i

|
MERIT

Llitra Lights

Merit Uluﬁijghts

SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide. © Piikip Marris Inc. 1949
Kings: 5 mg "tar," 0.5 mg nicatine av. per cigarette by FTC methed.




