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+ SHAPE UP
.+~ YOUR YARD IN
HALF THE TIME

New Outdoor
Power Equipment

Takes The Work
Out Of Yardwork

Part Plane, \Eﬂart S:'Il Gmesg %000
Passenger -In-Ground-Effect
Tranworts Wil

The Way e Fly

SPECIAL

GREEN" CAR CARE
SAVE YOUR CAR, SAVE THE
PLANET, AND SAVE MONEY
* Tuning Your Engine For Lower

000-HO Emissions And Better Performance
;UPE-R BléfT';OWER *\¥What To Do With Used Qil

\We Test The Three And Engine Coolant

H‘M T Hottest Water Rockets *Recycling OId Batteries And Tires

You Can Buy * Stopping A/C System Freon Leaks

AND MORE!



Bockle up — together we can save lhves.



O Only a few steps away is the 1992 Ford

R Crown Victoria. A new vision of the tull-
- size car, this Crown Victoria embodies not

AND SEC only sophistication and comfort, but safety

as well

AT HOME? FURNISHED TO SUIT YOU.
3 in wi i

Begin with the Crown Victoria's sleekly
styled exterior. It's not merely acrodynamic,
it’s polished. Improvements range from slim
headlamps to flush glass all-around. Now
move inside to the roomier, quieter interior
that provides the comfort vou're accustomed
to. Add its improved suspension, and the
Crown Victoria handles the road the way
you handle everything else—expertly. And
with new overhead cam V-8 power on hand,
vou may choose the fast track any time
vou please.

YOUR SECURITY SYSTEM.
Then turn to the Crown
Victoria's new safety features.
— Standard four wheel disc brakes
[ — combined with available anti-
lock brakes and traction assist
help put a stop to things upon
command. And to protect what’s most
valuable —you and your passengers—the
1992 Crown Victoria offers dual air bags
(standard driver and optional right-front
passenger supplemental restraint system
to be used with your safety belts).

The 1992 Crown Victoria. A new way to
get the comfort and security vou're used
to. wherever you go.

HAVE YOU
DRIVEN
A FORD
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TRYTHIS

ATHOME.

Wil RP "!__

—

America are discovering that
it pays to keep some Miller
o

enjoy the great taste of beey, —""

any time you build a thirst HA 3
Prewuum brewed Miller 8 ') oy

Sharps. No home shouvld N )

bl perwariips
T

KEEPYOUR EDGE. (s

THIS NON-ALCOHOLIC MALT BEVERAGE CONTAINS LESS THAN % of 1% ALCOHOL BY VOLUME
Cmsz Miller Bresctmgr Compaiing Mubestuder, W7
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AUTOMOBILES

39 Concept Internationale
Car shapes of tomorrow from Europe and Japan.
50 -Term Test Cars
~ Our fleet evolves slowly but surely.
73 SPECIAL SECTION: Green’ Car Care
This year's annual Car Care Guide shows you
how to keep your car running clean while
daing your part to protect our environment.
Find out how to!
® Recycle Used Oil, Old Tires And Batteries
® Tune Up For Better Mileage, Performance
¢ Eliminate A/C Freon Leaks
® Use Recycled Parts
® Plus Much More
105 New Cars Mazda's dramatically redesigned
MX-6 and 626, Jeep’'s Grand Cherokee, and more.
116 Detroit Spy Report Ford Ranger’s new look,
the "33 Dodge Spirit, a rocket Olds Eighty Eight.
120 Have You Off-Roaded A Ford Lately?
Boonie bashing Ford 4x4s in the Oregon wild,
BOATING

42 Dream Boats
We test three of the hottest boats you can buy.

132 Boating Fishing on the Grady-White 225G.
PM’s iIl?_Ih ANNIVERSARY

46 Possible Dreams America’s dreams of flight
soared with the invention of the airplane.
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® Tool Techniques: Compound miter saw
® How It Works: Garbage disposer
® Restoration: Old house security

® New Products: Lawn and garden gear

70 iance Clinic Answers to fix-it questions.
118 Problem Solver A new insulated coating system.
SCIENCE/TECHNOLOGY
21 Tech Update
® Ant-size walking machines clean up micros
® Bubblehead plane offers sweeping vistas
® \Waterjets sluice out hidden explosives
35 COVER STORY: Wingships
Designed for war, these huge wing-in-ground-
effect fiyers could evolve into the newest high-
speed transport for passengers and cargo.
114 Science Kite-flying raises new possibilities.
124 Aviation Testing the latest French turboprop.
ELECTRONICS

48 Showstoppers Check out the latest and
greatest from the Consumer Electronics Show,
122 Audio A personal CD player that resists joits.
126 Electronics Previewing widescreen TV.
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INTRODUCING THE MOST EXTRAORDINARY
NEW TIRE YOU’VE EVER SEEN.

AQUATRED. ONLY FROM GOODYEAR.




TECHNOLOGY MAKES IT DIFFERENT.
WET TRACTION MAKES IT SUPERIOR.

There has never
been a tire quite like
Aquatred.

It is an all-season

o WYL radial. But one with a
The Aquatred
“Comtact Patch” the  major difference.
k{'}' to the tire'’s
performuance, It’s designed to be

nothing less than the
best wet-weather
radial you have ever
put on vour car,

To achieve that
breakthrough goal
took some new thinking, and some very
new, very advanced technology.

The result is Aquarred, a Goodyear
exclusive. And a visibly different tire.

Aquatred works. In a way that you
can feel and appreciate. In stopping, start-
ing, cornering, steering. In every facet of
wet-weather driving.

Yet, while you gain so much from
Aquatred in the wet you sacrifice abso-
lutely nothing in the dry.

In fact, driving on the new Aquatred

feels no different than driving on any

other top-quality all-season radial. Until
it rains. Then you'll know the difference.

As well as offer (Rizs o
(LR ]

ing you outstanding s

wet traction, Aquatred also offers full year-
round performance. In all kinds of weather.

And, as confirmation of its quality,
the Goodyear Aquatred comes with a
60,000 mile tread-life warranty.

Best news of all,
Aquatred is available
in a range of sizes.

Including sizes to
fit the ever-growing
number of mini-vans.
Your Goodyear retailer has all the

details. Or, for a free brochure, write

Rubber Com-
pany, P.O. 4
Box 9197, I
Des Momes,
IA 50301-
8999,
Exclusive,
new all-season
Goodyear Aquatred. Technology makes it

different. Wet traction makes it superior.

GOODFYEAR

THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM.

o The deep Agua-
Chanmiel eoaciiaies
wter; which gives
StfreTior et
rowather Braction.

® A meve chemical
ingredient, SIHR,
conirilites fo wer-
wather grip,

® Aguatred is
srnacle anef desipmed
s wwell, of comes
serithy a OO0 mule
e wrrmity.




EDITOR'S
NOTES

@ Life gets more complex every day. You can't change vour car's oil and just
dump the old oil into a sewer. Not anymore. And you can't simply throw your
old battery into the trash can and not care what happens to it. We have to care.
The trouble is, what
do you do with the old
oil after you drain it?
What do you do with
thoze old tires, bat-
teries and spark
plugs? You want todo
the right thing, but
no one has told you
what the right thing
is. Until now. This
year's Car Care
Guide is devoted sole-
Iy to explaining the
right thing to do. We
call it “Green” Car
Care. Associate Auto
Editor Mike Allen
and contributor Don Chaikin have produced what may be the most comprehen-
sive information yet printed on the subject of environmentally friendly car
care. We hope you use the information you'll find in this issue. . . . You may
notice signs posted at your local auto parts store or repair shop this month tout-
ing something called the In-
ternational Auto Care Cru-
sade. This is a great pr

organized by the members
of the Automotive Parts &
Accessories Association
(APAA) to call your atten-
tion to the need for regular
preventive maintenance for
your car—this spring and at
regular intervals. . . . I re-
cently had the pleasure of
participating in the presen-
. tation of APAA's Volume
The Tokyo Motor Show is a mindblower. Retail Service Technician Of
The Year award. The winner, Landen D. Schooler, is an ASE certified Master
Technician, He has been an automotive service technician for Montgomery
Ward since 1984 and is currently working at the Des Moines, lowa, facility.
Now that's the kind of guy I want working on my car when I can't do it myself.
. . » Frankfurt, Tokyvo and Detroit.
These are the auto shows where the
car companies roll out their most in-
credible goodies. Of the three, To-
kyo is the mindblower. There are
more concept cars at the Tokyo Mo-
tor Show than you'll see at any three
other shows. Automotive Editor
Tony Swan, Detroit Editor Jim Dunne and I roamed the shows to compile
“Concept Internationale,” a look at the future direction being taken by the

import car companies. Good stuff. Till next time,

Joe Oldham

Landen D. Schooler |center] accepts his award from Trish
Serratore |right| of ASE and me.
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' 1Z0OM 90WR

Neither rain,
Nor show,
Nor gloom

of night...

The new weather resistant

IQZoom 90WR from Pentax

means fantastic pictures without :,,
worry, no more missed oppor-

tunities, and a lot more fun.

“ntil now you had to be careful f
or moisture and dirt would

destroy your camera whether

you were white-water rafting or
having a water fight in the back

yard. Now the IQZcom 90WR

brings weather resistant zoom

lens technology to action

photography.

I n addition to weather proofing,
the IQZoom 90WR features a
unique remote control that
allows operation of both zoom
and shutter. The IQZoom 90WR
also has red-eye reduction,
automatic zoom flash, multi-
beam or spot auto focus, and full
auto back-light compensation to
make sure your selected subject
is beautifully photographed.

WEt or dry, the SOWR from
Pentax is the camera for active
lifestyles.
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CHEVROLET
LUMINA
EURO SEDAN

Now theres i sport
sedan that knows how
to handle Mother Nature.

A car engineered

to help keep you in
control when the road
or the weather takes a
turn for the worse.
With the confidence of
standard 4-wheel anti-
lock brakes (ABS VI:
Automobile Magazine’s

‘1992 Technology of
the Year™). The response
of a new 200 horse-
power, 24-valve Twin
Dual Cam Vo

(on 34 sedans).

The crisp agility of a
Corvette-inspired rear



Lumina Eumg 5.4 Sedan shaorwn. "5t
the Cheviolet emblem, L |1.J.|||-.1-'|'l'.|!l| 1M regisie

suspension. Front and
rear stabilizers. And
touring tires mounted
on aluminum wheels.
So even if you can't
change the weather, it
doesn't have o spoil
your day.

O CONTROL'
b ,WEATHER

v Tl |!<_-1i- T LETING I this limeied w3 r.1|1l et |i|"'
L O 1LIIJ||| Heservedd, Buckle up. Amie r|-:J.'

1992 Lumina Furo Sedan Bumper to Bumper Plus
Features: = Unsurpassed Warranty for 1992 models.t
COrmosion protection.

« Room for six adults. » 24-

hour Roadside Assistance

for 1992 models.* » Full THE HEARTBEAT
coverage, no-deductible, OF AMERICA IS
3-year/36000-mile WINNING:



TOUGH ON DIRT. EASY ON HANDS.

Now you can have the unsurpassed
cleaning power of LEMON GO-J( ® plus
extraordinary skin care and a fresh lemon
scent, For a free sample, send your name
and address 1o Go-Jo Industries, Inc.,
PO, Box 991, Akron, OH 443090991

VL oo ImBusirtis. fnc. Al righits roscrecd

<3

GO0 Brand Hand Cleaner
The #1 choice of
professionals

0 Coly, WY YEHG
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For Serious Drivers Only...

The professional choice in radar detection
is now available to you.

A.I- o driving enthusiast, vou nedd Passpon Classic 2700 s a com-

a radar derector that can go the phete madar protection package

distunce. And Passport Classic 2700 * Long range derection

does just thut = Instant-on radar detection
Passport Classic 2700 was origi- o Anti-fulsing cirouitry

rially designed for professional driv- o Complete mounting system

ers — people who need a detecior * Audible and visual alerts

tough enough to handle long hours pe
of use and constant road vibraton
Plus powerful enough 1o provide
unbeatable detection performance

1’.irk Mo e fior l.||'u'TL'|;'I s il
night

= Pocket-size convenience

= Built o military specificitions

We took the performince of our o Independent lab-tested

award-winning Passport Crated =1 by
five leading automotive mogazines)
and combined it with the most strin-

gent guality standards available, i >
af l : s To order, call toll-free 7 days a week:
now meels or exceeds militar AR

on such pedormmance varinhles as 1_800-433-3487

vibration, humidity, temperture
extremes ... even a four fool drop
onto concrete. And an independent Passport Classic 2700 $169

laboratory verifies that Passpor LA §4 % for shipping. Ohin residents abd 5 5% sales ty
Classic 2700 can take the punishmen

For the professionil chodioe in
radiar protection, call us today

Fan: 5142474500 Customer Service: |-B00-545- 1508

Far discounts, full produa sapport and more,

Wi guaraniee your satisfaciicn wik aboul oar new ExcoriPilas Clab,
Each Passpon Classic 2700 sold from
the factory comes with a 30-chay ESCORT
money back guirantee so you cin ¥ Departrnent 26852
test it where performance counts the 3200 Fields-Ertel R
Micist = i VOUr OWn car. Cincinmati, Bhio 43249

ESCORT

The worled s mast aelvanced radar defectors

=] SOLD DIRECT FROM OUR FACTORY TO YOU




Your $H-year anniversary
issue brought to mind child-
hood memories of the "50s
and "60s; Predictions of fly-
ing‘-sauner cars and com-
muter Moon rockets in the
now future. A roll-film Ko-
dak with flash gun, and a
blurred photo of President
Kennedy. B-47 Strato-
bombers parked near our
home. Mercury, Gemini
and Apollo.
RAYMOND BATES
TAMPA, FL

Congratulations on your

90th anniversary of a great

magazine. PM’s truly the

one for those of us interest-
ed in all you write about.

FRANK BLOOD

VALDEZ, AK

I wish you could reprint
some of those early issues
and offer them for sale. 1
have a 1919 May issue and
find it a lot more interesting
than current issues, It cer-
tainly teaches one much
more about the mechanies
of things than the contem-
porary “techno wiz" ver-

sions of PM.
ROBERTW. SCHILLER
DENMAREK, W1

I have exposed myself to
this wonderful magazine
for quite a few years. I still
have the 1935 and 1941
editions of POPULAR ME-
CHANICS Shop Notes. The
paper is still quite good,

and both were published in
Chicago. F.W.PETERSON
ST. ANN, MO

Your “Possible Dreams"
exhibit article made me re-
call that I have Vol. 4 of The
Boy Mechanie printed in
1925, It's a elassie.
JOHN F. BRUNO
FT. RICHEY, FL.

Lettersare subject to editing for

fength, sivie and format.

LETTERS

back issues available at
the library. Being a farm
boy, 1 learned a great
deal from the articles ti-
tled “How to do it when

I have been reading PM for
64 years. Your anniversary
issue brought back many
memories of growing up in
Chicago where 1 was born
in 1915. T was there when
the Chicago World's Fair
ended and they took down
the tower of the skyride on
Midway Island (now Meigs
Field). PAUL VAN BOLHUIS

WESTMINSTER, SC

The history of PM is a great
nostalgia trip for long-time
readers. Looking forward

tothe 100-year anniversary
issue.  BUD OHRENSTEIN
BURBANK, CA

Only recently was I intro-
duced to POPULAR ME.
CHANICS, and I just fin-
ished reading the 90-year-
anniversary essay by Mary
Seelhorst. | am speechless.
You underrated her when
yvou named her The Source.
SHIRLEY INGRAM

TYLER, TX

Mary Seelhorst deserves
all the accolades bestowed
on her for the 20 pages of
copy in the 90th anniver-
gary issue. I have been an
avid reader since the age of
seven, which was 69 years
ago. | spent a couple of
hours nearly every Satur-
day evening reading all the

you don't have the right
tool or the right material.”
At 18, I took the admission
test to the GE Apprentice-
Toolmaker Program. Be-
cause of all I learned from
your magazine, [ receiveda
gseore on the Mechanical
Aptitude Test that was
higher than anyone had
ever achieved. Certainly,
PM was written so this 8-
vear-old boy could under-
stand it! Thank you for 69
vears of educational, en-
lightening and enjoyable
reading. Looking forward
to your 100th anniversary
issue. WAYNE L PRIBELE
NEWHAVEN, IN

Although I fully enjoyed
your anniversary issue, 1
was disappointed with your
profiles on electricity and
radio. The articles failed to
mention Nikola Tesla, who
was a prominent figure in
the development of the al-
ternating-current motor
and wireless transmission
of electricity. In 1943, the
U.5. Supreme Court ruled
Guglielmo Marconi’s wire-
less patent invalid in favor

of Tesla's 1900 patent.
CRAIGJ. MAGUIRE
OLEAN.NY

Without Nikola Tesla's in-
ventions, we would be
without such things as AC

current, radio and televi-
sion. His most famous in-
vention, the Tesla coil, is
used in every radio de-
viee we own.
JAMES NIERERDING
ROCKVILLE, MD

Mary Seelhorst replies: [
wrote about how POPULAR
MECHANICS presented
these topics to its readers,
not necessarily how cur-
rent historians view them.
Looking back at popular
voverage during that time
period, Marconi was the
prominent figure in the
press.

Thank you for a very pleas-
urable look back at 90 years
of progress. Itisatribute to
all who have brought forth
their ideas and inventions,
and how we have made the
word “technology™ com-
monplace in today's soci-
ety.

As much as your article
was informative, I did come
across a misconeeption re-
garding the laser. Asa
technician for a company
that manufactures solid-
state lasers, [ would like to
clarify somewhat the state-
ment, “alaser, for instance,
begins life as ordinary,
incoherent light.” This
phrase tends to let the
reader think that any light,
in general, can be made into
laser light if focused with a
lens or mirror. In truth, la-
ser light is the product of a
specific material that when
stimulated by an electrical
discharge, emits its own
light of a specific wave-
length. LigEl; of a specific
wavelength is said to be
monochromatie, and hence
the most coherent type of
light.

Keep up the great work
on a great magazine,

ANDREW N. VOURLOS
FLUSHING, NY

12
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The only tools you need to
convert our mulching mower to a
rear bagger in 5 seconds flat.

The John Deere Tricycler™ N
mower is quite a quick- N '\' |T“
change artist. Let's say you want\
to mulch with it. ( Simple, just
insert the molded-plastic plug.) =),
As you cut your grass into tiny bits, 3;\
the Tricycler mower feeds them back .S

"
to your lawn as fertilizer. There's no mess ™ k@g clumping. The Tricycler

to deal with. No bags to dispose of.
Very enﬁmnmenla]ly friendly, all around.

Alright, but what if it's
been raining cats and
dogs lately—and
your grass gets
too high to mulch?
Easy. Pull out the

- mulching plug,

~ 7 hook on the bag,

SN\ MULCHING and watch yourTricycler mower
= HUC

inhale those clippings with authority.
 Prefer to side discharge? No problem
Ly & all. Just slip on the chute and
) A7 f? practically jet-propel the clippings
out and away. <
Without any ugly

mower from John Deere.
It may very well entice ,c\
you to quickly change i’
yours. Formore &<y
information, call % o
1-800-544-2122 for your *‘**:
nearest John Deere dealer.

NOTHING RUNS LIKE A DEERE' __l.a.

John Desre premium walk-behind mowers miready meet the tough
new lawn equipment emission standards recently passed in California.




Mile after mile of rea
front ¢cf my handlebars.
I tried, I couldn’'t get her
of my head. As I came ovex
kicked it into fifth and
I couldn’'t heax a word

sne said.

Come vide with us.

NIGHTHAWK 7501931 MOTORGYGLE OF THE

Firs! time buyer's and other financing programs available through ARFC. How you ride is just as Important as what yoo ride. See your local Hon
*To guadifind owstomers. S Duader for defnlke "Watarcyclid, Aoy, end Ridee, My 18818, Specifications and evallabifity sabjuct to chavge withen! natlce. Cablforaia varsion differs ciightly den (o omizsien squipm




ock caayon unfclded in

3ut N0 matter how haxrad

lJast words Hutc

ridge, I
suddenly

-----
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16-VALVE DOHC IN-LINE FOUR - 0-50 IN 3.65 SEC.

ialer concerning free MSF rider training through the Honda Rider's Club of America. Pleass ride responsibly and read your owner's manual.
fihawh it 1 Pagistersd Nondh trademarh. Fir a frad beochare, saq your Bonda Dualer oe wefls: Amorican Nondy, Dapl 82, PO. Box 7058, Na. Haltywond, CA ST808-7955. = 1087 Americes Boada Matar Ba., It (4/87)




TIME MACHINE

90 YEARS AGO: MAY 1902

ELECTRFC AEAPLIGHT BINOS TIE SRV

Night Train

Steam locomotion was flour-
ishing, as railroads vied for
passengers by offering ex-
press travel in excess of 100
mph. Chicagoans heading
west by night were treated
to the latest turn-of-the-cen-
tury technology, including
electrie are headlamps that
lit up the track for a mile and
a half. On locomotives run-
ning the Chicago, Milwaukee
and St. Paul line, warning
lights also blazed skyward
because the trains often
emerged suddenly from be-
hind mountainous terrain.

60 YEARS AGO: MAY 1932

Water Ba

As the Great Powers dave
ahead into a naval arms race,
the submarine was drawing
attention. A Rhode Island
engineer built one of the
smallest yet, an 11-ft. torpe-
do craft. On the surface, an
internal combustion engine

provided propulsion. Under-
water, the lone crewman had
to pedal. After the externally
mounted torpedo fired, a col-
lapsible keel dropped for sta-
bility. In an emergency, a
hatch sprang open and the
diver, clad in an inflated jack-
et, shot to the surface,

POPULAR
MECHANICS

MAGATZINE

The Rocketeers
Rocket research was taking
off, ignited by the work
of Robert H. Goddard and
Wernher von Braun. In
Germany, experimenters
launched into speculation on
high-speed transport ap-
plications, Future rocket
planes would look like zeppe-
lins with retractable wings,
the crew strapped into the
cockpit horizontally. Trips
from Berlin to Chicago at a
600-mile altitude would last
156 minutes, but the Germans
hadn't quite worked out the
landing procedure.

30 YEARS AGO: MAY 1962

Sand Blaster

The reigning king of speed,
Sir Maleolm Campbell, ex-
plained how he spurred the
fabled Bluebird to 257 miles
per hour at Daytona Beach.
Key was the new 1450-hp 12-
cylmdlar supercharged Na-
pier engine, This monster de-
voured gasoline at 45 gallons

per hour. Campbell also
whittled Bluebird's front ra-
diator down to a bullet shape,
lowering the car's nose. He
ghifted the driveshaft left of
center and added an offset-
ting stabilizing fin at the
rear. Campbell believed
nothing stood between him
and 300 mph. Indeed, he
breezed past that benchmark
three years later.

POPULAR- -

MECHANICS

Turn Left

Critics were hammering
Indy, charging that the race
had become a proving ground
that proved nothing in either
auto technology or driving
skills, But change was in
the wind. Rear-mounted
engines, such as Mickey
Thompson's Buick Special
V& began appearing at quali-
fying trials. Jack Zink
brought a Boeing gas tur-
bine. Both cars had indepen-
dent suspension. Another
Grand Prix influence was the
proliferation of aluminum
and titanium components.

Fli Tech

The Navy's flirtation with
marine mammals was heat-
ing up, as engineers probed
the porpoise’s remarkable
engineering. How did the
playful animal slice so cleanly
through rough water, out-
racing any Navy ship? Could
the denser blood vessels and
wrinkled skin around the tail
heat the water to smooth out
turbulence? And torpedo de-
signers took great interest in
the porpoise’s sonar system,
which the creature uses to
home in on its favorite
food. ™
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The only razor that senses and adjusts
fo fhe individual need’s of your face.

Gillette Sensor: the shave

personalized to every man.
It starts with twin

blades, individually and

independently mounted on
highly responsive springs.
5o they continuously sense
and automatically adjust to
the individual curves and
unique needs of your face.

Innovation is cVeTY-
where. You can feel it in the

textured riddes and the balance of the Sensor razor.
You appreciate it in the easy loading system and the
convenient shaving organizer.

Even rinsing is in-
novative. The new blades
are 50% narrower than any
others—allowing water to
flow freely around and
through them, for effortless
cleaning and rinsing.

All these Sensor tech-
nologies combine to give
your individual face a per-
sonalized shave —the clos-
est, smoothest, safest, most
comfortable.

The best shave a man

camn get.
€ 1991 The Gillette Compony  [LISA]

Gillette

TheBesfuMmCmGer"
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Slllcon Ants Could Prove Tireless erers

BOSTON, MA—Dust accu-
mulated in a mieromotor 15
like a rock lodged in your
car's engine. Tiny specks
pose big obstucles for the
miniature moving parts of
micromachines, But a Lilli-
putian actuator developed by
a Boston University engi-
neer may be able to sidestep
the problem—and make pos-
gible ant-gize walking mai-
chines relatively immune to
| small-seale wear and tear.
Jan Smits’ piezoelectric
motoris based on a cantile-
ver beam of silicon. Aeross
the top of the beam would lis
a layer of piezoelectric mate-
| rial (such as zine oxide)
gandwiched between two
thin electrodes, Fed voltage,
the beam flexes up or down

POPULAR MECHAMNICS » MAY 1952

The motor, the
Smits” walking machine, con-
zists of twin beams connect-
el by o V-shaped “foot.” A
syneopated rhythm of elee-
tric pulses applied to each
beam would impart & walking
mation to the foat, Faising it,
eocking it forward and then
lowering it.

A similar deviee, derived
from two legs, eould form a
pair of jaws for seizing ob-

jeets such as chemical grains

ar even blood cells,

Dust, friction and minia-
ture electrie fields would
have little effect on the ma-
chine, which would also need
only & tenth the energy of 4n

Ecnno Ao Llan
Ausian Edibar Greg Pogx

e aors. Ml Pl David
Freeran. Faul fule

leg of

TECH UPDAIE

News Of Tomorrow's Technology Today

electrostatic micromotor, A
mierorobot based on the de-
vige could run off of & solar

An army of laboratory-
cleaning silicon ant robots
scuttles about on plezo-
electric “legs.’

Highlights This Month

B Flying Eyeball—Bubblehead plane offers |
sweeping vistas.

M Liquid Powder—Army’s wet-propellant
cannon.

B Coast Guarding—Industry’s new fleet of
oil-slick busters.

M Up, Up And Away—Japan's balloon-
launched rocketplane.

M Mine Blowing—\\aterjets sluice out
hidden explosives.

B G Swing—Carousel flight simulator for
fun parks.

{More Tech Update on page 22} 21



BIgEyelnSky

OLATHE, KS—A unique
observation plane, recently
certified by the Federal Avi-
ation Administration, will
soon prowl American skies.
Built by FLS Aerospace in
Bournemouth, England, the
Optica features a cockpit
that's more plexiglass than

aluminum, opening 340°
panoramas.

Right behind the cockpit, a
260-hp Lycoming piston en-
gine drives a 5-blade ducted
prop. This powerplant re-
gponds sharply to throttle
changes in the plane's slow,
T0-to-140-knot speed range.

Loitering at 70 knots, the
plane can stay up for 8 hours
ar cover 655 miles, That's far
better performance than a
helicopter, the only other air-
craft with comparable visibil-
ity. And operating costs are
far lower.

Inaddition, rubber mount-
ings cushion the engine pod,
isolating the cockpit from

TECH UPDATE—,:H

noise, These buffers allow
use of TV cameras and other
equipment without special
vibration-damping gear.

Kanzas City Aviation Cen-
ter is the exclusive U.S. dis-
tributor for Optica.

CARWALY-DIE LUCA LLLATRATION, AMERCAN COACH INTL PHOTO

I~
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Star Bus From
Semi Rig

METAIRIE, LA—Cana
semi truck chassis deliver
the kind of luxury ride that
celebrities demand from
their tour buses?

The Genesis can, says its
manufacturer American
Coach International. It's
based on a Peterbilt 372 cab
and chassis, with a front-
mounted powertrain and a
hybrid leaf-spring/air sus-
pension system,

The latter, a Peterhilt op-

tion for fragile cargo, places
large air canisters between

frame and axle. Like hydrau-
lic active suspension, the sys-
tem responds to sensors to
keep the frame rail flat dur-
ing turns or bumps.

Also unique in the tour-bus
world is the 45-ft. one-piece
fiberglass body, built for
Genesis by Tillotson-Pear-
gon, [ne.

Stars who've already sam-
pled the bus include Burt
Reynolds, former GM chair-
man Roger Smith, Howie
Mandell and Al Copeland’s
speedboat-racing team.

Peterbilt semi chassis and cab is
basks of current Genesls tour bus
[top] and future version |left).

Army’s Wet Gunpowder

PICATINNY ARSENAL,
NJ—The Army's next gener-
ation of artillery will fire with
aliquid propellant.

The Advanced Field Artil-
lery System (AFAS) could
streteh the range of Army
cannons to 26 miles, 11 miles
better thap current models,

Developed by General Elec-
trie, AFAS also offers im-
proved accuwracy and safety,
and requires a smaller crew.
A computer-controlled
propellant-metering system
feeds the liquid into a
reservoir behind the

PISTOMN CUTER
FETON

. head of a piston in the gun's

breach. This device meas-
uresoutpmpellnntamrﬂing
to the type of round, desire
trajectory and range,

Then an igniter touches off
a priming charge, which
ghoves back both the reser-
voir pistonand a surrounding
outer piston. The liquid pro-
pellant is squeezed forward,

spraying through a gap that
opens between the two re-
treating pistons. As in a die-
sel engine, pressure and tem-
perature trigger the main
detonation to fire the round.
At the Yuma Proving
Grounds, Arizona, the sys-
tem is currently undergoing
tests as a 155mm cannon
mounted on an M115 chassis, |

{More Tech Update on page 24)
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While every 4x4 devotee knows the road to heaven fsn't paved at all,the road tothe road to heaven assuredly is. Thus the wisdom
of the new Yukon. A full-size sport utility that is not only obliging of your desire to bully the Continental Divide, but nimble on

OUR ALL-NEW YUKON. IN PERFECTING IT,
WE DID MORE THAN SIMPLY TAKE IT OFF-ROAD.

terrain that resists the encroachments of lesser sport utilities: ~ Yet its gentility does not come at the expense of off-road vigor.
The slalom. The skid pad. Urban surface streets. Eight-lane  Yukon puts 6.9 inches of ground dearance between you and the
superhighways. Yukon's 111.5-inch wheel-base, ¢ = scrub — more than any other sport-utility. Shift-on-
longer than its predecessor's and the longest in its - '?"T‘/i the-fly Insta-Trac 4-wheel drive keeps you tracking
class, and lower 71.5-inch roofline, contribute toa § mﬂn:tgeﬁngymmtofﬂ:etxmk And an aggres-
smooth, stable on-road feel. Independent front { ¢ sh-'e fuel-injected 5.71 V&, supported by a 30-gallon
upper and lower wishbone control arms and tuned =% : gastank. ushers Yukon into territories where fuel
rear leaf springs yield road handling that is uncus- | S>wesS-" 4 = trucksdarenot tread.
tomarily precise and agile. DoeOETWEoNEeoNToL  Thhe sum of these strengths is an inspiring
[t wouldn'tdoto havea vehicle that can take you .Simmnt'nmmmm‘ new experience of paths both unbeaten and
to the widest of open spaces cowd you. Soinside, g - = - heavily travelled. An experience you can
Yukon is wide open. too. It's the first six-passenger _i' ”“l:upeaunjyfmmnmcnuckt}ve:snyearsuf
sport utility, with comfortably wide bolstered seats. (& I truck experience have wholly prepared us to
and more leg, hip and shoulder room than Ford . create Yukon - to create a vehicle whose com-

Explorer, When Popular Mechanicstook a Yukon | ﬁ S ! bination of off-road power and on-road agility
to the Canadian Yukon, their photographer spent WAL neconmois aTiaso. and comfort carves out a pew trail, a path no

TOLMLL BEMASTER OF YOUR

“the entire trip (in the back seat) and never com- SIS four-wheeler has travelled before: The path of
plained once. Honest.” least resistance.

e cademaisl et Metoe Cor. THE STRENGTH OF EXPERIENCE . b s ML ©)
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SAGAMIHARA, JAPAN
—Among Lhe many space-
craft coneepts under study in
Japan is the Highly Maneu-
verable Experimental Space

Collider Is
On Course

WAXAHATCHIE, TX—
Science’s all-time biggest
machine—the Supercon-
ducting Supercollider—is
now under construction.

Magnet-delivery shaft is oval-

shaped to accept magnet tubes,
which can't be tilted.

Waterjet
Mine Clearer

ALBUQUERQUE, NM—
High-pressure jets of water
could scour land mines out of
former battlefields in Af-
ghanistan or Kuwait, aceord-
ing to resedarch at Sandia Na-
tional Laboratories,

A proposed application
ealle for a 20-ft. barrel
mounted on an armored
truck, which would carry a
water pump and haul @ 300-
gallon tank on a trailer, At
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Balloon Is Step To Space

(HIMES) vehaele, a réusable
unmanneil winged rocket.
Engineers have now flown a
smill-seale HIMES demon-
strutor using an unususl first-

Diggers have begun sink-
ing 70 miles of tunnels and
eight experimental cham-
bers into the shale and ehalk
of Texas. Right now, con-
struction manager PB/ME is
holing out the first of six oval-
mouthed magnet-delivery
shafts,

Tunnel-buring
ITI-'H']'i:ir'Ii"H “'i.]]. II,.!I:'L
busy at the bot-
tom of each shaft.
Then eranes will
lower the H0-ft.
lengths of tube-
shaped magnet
horizontally to
the shaft's bottom.
There, they'll be
fitted together to form the
double-tiered main ring, 54
miles in circumference.

the barrel's tip, a small-ori-
fice nozzle would shape &
supersonie 10,000-psi jet,
strong enough to carve away

AlR-DIATA PORTS

stage booster—i balloon.
The point of the flight test
wiis to study how the vehicle
would behave during atmos-
pheric re-entry. The balloon
helped engineers avoid aero-
dynamic heating by gently

HIMES demonstrator uies
balioon and rocket to climb to
50 miles before coasting home.

hoisting the 61e-ft. eraft 12
miles into the air.

From there, & rocket
kicked it up to a 41%-mile
altitude and then tumhbled
away, The vehicle glided

back to Earth, reaching
about Mach 3.7.

On the way back
down, contral sur-
faces anid cold-gas
reaction control nozzles re-
sponded to a processor guid-
ed by a nose-mounted atr-
data-sensor system.

Japan's Institute of Space
and Aeronautical Beience is
running the tests. 1f built,
HIMES will hit speeds of
Mieh 10 snd demonstrate un-
miganned approach and hori-
gontal landing.

Robots To Trash A-Bombs

ALBUQUERQUE, NM—
At Sandia National Labora-
tories, engineers spent de-
eades designing nuclear
weapons. Now they're
coming up with ways of
dismantling them with-
out exposing workers
to the risks of radiation
ani explosives.

(e solution is a ro-
botie system that fires
waterjets to separate
weapons-grade plutoni-
um or wranium from the
high-explosive trigeer,
The robot then puts the
radioactive “pit” into a
handling drum for storage.

It will be tested at the Pan-
tex plant in Amarillo, Texas,

soil from a buried mine.
Fiercer water pressure could
wash the mine out of the path
to be cleared or even cut cer-

where T recently decom-
mizsioned nuclear weapans
are now heading,

plutanium “pit” and plants it in
handling drum.

Teleoperated Army truck
fires waterjet to chew
path through minefield.

tain types of land mines
Lo preces

Accidental detonation
wouldn't pose a hagzard
—the truck would be
fiur enough away to pro-
tect it. The system could
even be operated by re-
miote control for use dur-
ingr combat.

The coneept has worked in
proof-of-principle tests in
New Mexico.

SANDIA PHOTOD

P LS TRATICHN BY ED VALIGURSEY

{Mare Tech Update on page 28)



Besides profecting and beasulify
alicraft, a sleek Liguid Glass finis rlduf'a
surface frichion for added fusl economy.

Cars Courinay of Haaverdy Bodes intemadonal, ine Blaw Wiliord, M

YOUR PRIZED POSSESSION
DESERVES A TOUCH OF 'GLASS.

Presenting the Liquid Glass™ Total Appearance System.

There's nothing like the exhilaration of seeing your prized auto, boat or plane
gleaming with a glass-like, satin-smooth glow. One that turns heads while
turning away the elements. And now because of a startling breakthrough in
appearance chemical technology, you can apply this “showroom" brilliance
in minutes - and enjoy its benefits year "round.

Chemical cross-linking . . . the nucleus of our system.

Unlike other finishing families, the Liquid Glass System works because each
highly-refined product chemically bonds with the next. The concept is simple.
The results - simply spectacular. All five products are perfectly safe for use
on Clearcoated surfaces, and help retard acid rain and hard water spotting.
When used together as a Total Appearance System, they cross-link to give
you maximum protection and beauty.

Pour on our Liquid Glass Wash Concentrate, Pre-Cleaner and Polish/Finish
loday - and see how their dazzling glow reflects on you. Then rejuvenate
your leather, vinyl and rubber with our Connoisseur's Choice® duo - the
miracle cross-linked mixtures with Mink Oil. But don't wait. Once you experi-
ence a touch of 'Glass, you'll never settle for less.

Liguid Glass Polish/Finish is sold only in the gold can with the red
Corvette on its face. We do not manufacture or private label an
" Advanced'’ version of any of our products. Never have, never willl

The Liquid Glass Total Appearance System is sold at

quality conscious retail stores nationwide, or call L @ U | [}
now, toll free: 1-800-548-5307 for the name of your Q
nearest Liquid Glass Products Distributor. InN.J.,

call (201) 387-6755. LIQUID GLASS ENTERPRISES, INC
PO, Box 1170, Teanack, NJ 07866 LISA

O Copynight 1080, 1000 Ligus Dlass Exsarpnsss, inc. Al Righe Resarmd.
Linuid Glam and Connoimmeur’'s Chooo are regisiernd irademaris of Liged Glais Eraiprses, ine




How to take a little civilization

Who says you can't take It with you/ Kmart has everything you need to make
camping more comfortable, at big savings. Coleman coolers. Rugged and
durable, theyTe available at great sale prices. (A) 18-guart cooler combo, featuring
z-liter jug, 2 cup holders, 18-quart personal cooler, and a squeeze
B bottle, $16.97. (B) 34-guart cooler with
molded, recessed handles, $13.97 |
(C) Compact, 8-quart cooler, holds
a six-pack of refreshments, $8.97
(D] 1-gallon jug, with flip-spout for
easy pouring, $7.97. Here's how
to have more fun camping than
ever. Just call 1-800-47-SUNNY
for a list of great activities
and events going on
nationwide during the _
Go Camping America Festival ‘92




with you when you leave it behind.

Rubbermaid coolers. The name you've come to trust at
home, also goes with you. All made to last, and all on sale.
[E) 48-guart cooler, with a food tray, and no-pinch
folding handles, $16.97. (F) %z-gallon jug, with twist-and-
pour spout, $2.77.
(G) 4-quart Side
Kick chest, $6.97. =
(H) Thetford porta potti.
2.6-gallon fresh water tank, 4.3-gallon
waste holding tank, builtin deodorant,
and easy to use push-button operation.
$59.97 Campa Chem 8 oz. $8.97" (not
shown). The quality you
need, the price you want
On sale May 3-16, 1992,
at all U.S.A. Kmart stores.
" Everyday low price

E
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| OVER-THE-SIDE

| HIGH-CAPACITY  LIGHT-OIL
SKIMMER SKIVIMER
BOOM
BOAT

Slick Fighter

NASHVILLE, TN—After
the Exxon Valdez disaster,
Congress ordered the petro-
leum industry to devise a

SUBMERRALE
ARCHIMEDES-SCREW

MULTIPURPOSE
SKIMMER g

HYDRALILIC CRANE

RESCLIE BOAT

master plan to deal with fu-
ture catastrophes. The re-
sult: a fleet of 16 new spill-
response ships, to deploy na-
tionwide next February.
Based on an offshore sup-

ply design, each 208-ft. ship
will be able to recover, at
best, 1900 barrels of spilled
oil per hour. Skimmers,
booms and pumps will pass
the slick through oil/water

separators into heated recov-
ery tanks in the ship's hold,
whiech can store more than
4000 barrels. Pumps then
transfer the oil to towed
harges or floating bladders.
The industry-funded Ma-
rine Spill Response Corp.
will own the vessels, now be-
ing built at Halter Marine
and Bender Shipbuilding.
Home ports will be New
York; Port Everglades,
Florida; Lake Charles, Loui-
siana; Long Beach, Califor-
nia and Seattle, Washington.

Fusion
Profusion

ABINGDON, ENGLAND
—Last fall, the world's larg-
est fusion-energy test reac-
tor pumped out 8 megawatt
for 2 seconds, a hundredfold
power jump over previous ef-
forts. The breakthrough took
place here at the Joint Euro-
pean Torus (JET). The ex-
periment was the first to use
tritium, a radioactive isotope
of hydrogen that boosts fu-
sion's efficiency.

JET physgicists plan ta
steadily jack up power out-
put by adding more and more
tritium to the conventional
deuterium fuel.

Since the isotope isso rare,

Water that houses multiple
radar cells is only ¥: of an
Inch thick.

28

the reactor creates its own
by bombarding a lithium

veszel lining with neutrons

Smart Skins Made Easy

CHURCHILL, PA—Wes-
tinghouse believes it can
| soon crank out miniature ra-

dar modules for $100 apiece.
The technique promises
phased-array radar antennas
that fit under the curves of an
aireraft’s surface (see Tech
Update, page 15, Jan. "80).

Developed under the Air
Force's Bmart Skins pro-
gram, the Westinghouse
device is a 3-in. gallium-arse-
nide wafer containing 16
transmit/receive cells.

Each cell operates inde-
pendently, raising the possi-
bility of missiles that can jam
separate hostile radars while
Zeroing inon a target.

Westinghouse has deliv-
ered five wafers to the De-
fense Advanced Hesearch

Projects Agency for testing.

The Tiny Tim Of Torque

TOKYOD, JAPAN—While
micromachinists learn to
carve midget motors from
gilicon, engineers at Toshiba
Corp. have developed what
they bill as the world's small-
est electromagnetic motor.
Coils, magnet, bearings
and eontrol eircuitry all fit
into a cylinder only */;y of an
inch long. A single integrat-

released during fusion.

With sufficient tritium,
the reaction can run hot
enough that engineers can
switeh off the external plas-
ma-heating systems that pull
go much energy.

This self-heating condi-
tion, called ignition, should
come beflore the JET pro-
gram shuts down in 1506,

ed-circuit controller replaces
conventional brushes and po-
sition-detecting sensors.
Because it generates
torque electromagnetically
rather than electrostatically,
the motor uses very little
power—only 2 to 3 volts.
Low power consumption is
viewed as essential to the
development of microme-

, chanies. Japan is
embarking on a 10-
year, $200-million
program to com-
mercialize micro-

machines,

{Mare Tech Update on page 32)
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$4495.Do we hear gears turning?

It's easy enough to want a Harley-Davidson® But when you can get your very own fresh out-of-the-crate Sportster® for the price of a mere motorcycle,
it’s enough to really get you going. If it doesn't, chances are nothing will.

Affordable as it may be, the Sportster’ 883 is all Hadey-Davidson, You'll realize that the second vou lay eyes an it. You're looking at 883ce of full-
metal Evolution® V-Twin here. And even though it looks all business, don't let it fool you, Never has something that looked so serious been so much fun.
The proof is in the riding. Twist the throttle, and the engine’s wide torque curve is enough to pull your face into a smile. There's a feeling here that is
too big to be explained by the simple fact that you're riding a motorcycle, So this is what separates a Harley-Davidson from everything else,

No one would blame you if all this started some serious machinery running inside your head. Let’s face it; it’s a Iot easier to buy into the idea of
owning a Harley® when that Harley is this easy to buy. 84495 Think about it. Think long and hard. But think fast. At this price, we're selling every
Sportster 883 we can make. Maybe that's enough to get your gears turning a litle quicker

MO
HARLEY-DAVIDSON
Through and

Through.
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“Out-powers and
Ford and Chev
compact or

Comparing a Dodge Dakota V-8 to other pickups is new 5.2 Magnum V-8, flat out-ran the most powerful
eas). There's simply no cmnpanson compacts Ford or Chevy have to offer. Out-accelerating
(0o0GE DaKOTA 5218 : - them both. With loads or without. Even loaded up with a

- muuﬁﬁi‘fm.:;m : o [ trailer, too.

FQHD HAN’G ER d.tH'. V&
LOADED 10.80 séconmy
TR-IJJ.EH '“i l.\! mm SN

EHEU'I" 5 o -I ILH
QADED 1 '?ﬂﬂcwd'!
- Tﬁ'ﬂﬂEﬂ' i T m

Dodpe Deakiota 402 Clab Cod vt the compct exdencled] cohs 0400,
with el i pervlogdd and with 3850 It combined poviood and troder weighe,

Compacts like Ranger and S-10 can’t measure up.
They don't have this Dakota's room, Its available
payload. lts power. And certainly not its quickness off ¢
the line. We can prove 1t, too.

In a recent series
of SCORE certified
tests, a mid-size
Dakota, equipped
with our available

T

st



out-accelerates

%a]f ton -Certified by SCORE International, January 1992

With that 230 hp power plant pulling for it, Dakota ﬂﬁ,}’f{;ﬁm’ﬂ- L.
w T':FI'AILFFE‘;-‘_T!:EEIMM

over-powers full-size Ford and Chevy half-tons, as well. i
Out-running them, empty and loaded. And delivering more  FRT LRI AR
horsepower and more available towing — SeMEERREIE
than a standard F150 or FORD F150 5.0L V-
CI500 pickup.
The warranty'Sn0 e s 42 i Cbout e fdsize e cabpicks 040,

contest either. Dakota  with 1150t perdoad eancl with 6040 s combine parylesd aned reaifer weigh”
is backed bya  choice unmatched by any truck manufacturer, anywhere,
. Ourexclusive Owner's Choice Protection Plan.

All in all, it’s one very powerful story, Just one more
example of how our new Magnum engines make Dodge the

most powerful line of trucks anywhere.”

Cedl 1-800-4-A-DODGE
for a free product brochure,

Dhoclge ikt LE Chub Ciny
321 Magmim 1§
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Away Brag

EDWARDS AFB, CA—A
suction system installed ona
jet's wing has proved effec-
tive insiphoning off the tur-
bulent air that contributes
to drag. Built into the wing
of a supersonic civil or mili-
tary jet, such a system could
boost fuel efficiency and cut
aerodynamic heating,

Breath
Di is

COLUMBUS, OH—A ma-
chine that pinpoints trace
chemicals in breath may de-
tect disease or exposure to
hazardous chemicals.
Developed by the Battelle
Columbus Lab, the device
combines a breather inter-
face with a trace atmospher-
ic-gas analyzer (a specialized
mass spectrometer some-
times deployed as an air

o Workers at
g NASA's Ames-
. Dryden Flight
Research Facility
fitted the suction
panel to the broad
delta wing of a
General Dynam-
ics F-16XL on
loan from the Air
Force. The panel,

monitor at hazardous
waste dumps). Exhala-
tions go through a tube
and build up in a cham-
ber heated to prevent
trace chemicals from
condensing on its sides,
From there, the gases
are ionized and nitrogen
iz stripped away. lon- |
transfer lenses focus the
gases into the analyzer,
which is tuned to find
a contaminant by its

Flight-Sim Carousel

ORLANDO, FL—Flight
gimulators and videogames
continue to exert influence
over the design of new
amusement rides. Latest ex-
ample: the Chameleon, billed

32
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as the first interactive simu-
lation attraction.
Chameleon comes in two
varieties: a stationary single-
poi unit or a multi-arm ver-
sion. Pods on the latter are

called a laminar-flow
glove, consists of a
sheet of titanium rid-

dled with millions of

tiny laser-cut holes. Through
these, an engine-driven suc-
tion pump draws air. A fiber-
glass fairing helps to blend
the raised panel into the
wing’s upper surface. Rock-
well Intl. designed and built
the system for NASA.
Significantly, the system
created laminar flow (the un-
ruffled passage of air over
the wing) at speeds of up to

mounted on planetary axes
and can pivot in three dimen-
sions while the ride spins at
15 rpm. Inside each pod,

. riders watch a large
computer screen
and play a video-
game, using a joy-
stick or steering
wheel. Move-
ments of the
stick or wheel |
feed back into
electric actuators
that swing the pod,
generating a continually
changing acceleration
field to match the rider's
twists and turns. A PM

Chameleon thrill

ride follows Individual
passengers’ commands via
Joystick or steering wheel.,

d
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F-16XL, gloved with laminar-
flow panel, tests device for
future supersonic transport.

Mach 1.5 and altitudes of
50,000 ft. Drag fell by about
9%, The angle of attack, it
turned out, affected laminar
flow less than ex R

A second F-16X L will soon
begin flying with a system
covering more than 60% of its
wing chord, developed at
NABA's Langley Research
Center. NASA also plans to
see how well the laminar-
flow glove works without
the suction pump, saving
weight. Meanwhile, Boeing
is testing a similar system
that only draws away air at
the leading edge.

Breath analyzer measures
minute quantities of
dangerous chemicals.

Since the analyzer
gives continuous read-
ings, the machine ean
determine how quickly
the body vents itself
of toxins, such as dry-
cleaning compounds.
It's also proven itself
capable of detecting
dimethyl sulfide, a
chemical that indicates
liver cirrhosis.

correspondent rode it this
winter at the Orlando con-
vention where it debuted,
and emerged shaken but
impressed.

The machine, which should
become available within a
year, can run video software
featuring car chases, F/A-18
dogfights or futuristic space
combat. (Tul
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Classic 19 Bowrider
Boat, Motor, Trailer

Classic 24 Express Cruiser

_ J
: ' '
Boat, Motor, Trailer

910,635°

Boat, Motor, Trailer

36,395

* | Boat, Motor, Trailer

Baﬂinzr,
the world leader in
affordable boating, offers
you a truckload of values: The Bayliner
Classic series at special introductory prices, for
a limited time only.

The Bayliner Classic series takes Bayliner to an all-
new level in providing tremendous value, exceptional
quality and unequalled family fun. Deep, roomy
interiors for added security and peace of mind,
extra-wide non-skid deck trails, ample storage and a
long list of standard amenities make the Bayliner
Classics perfect for cruising, fishing or enjoying your
favorite water sport.

With a choice of five exciting models ranging from
sixteen to twenty-four feet, you can enjoy short fami-
ly outings or extended cruising. All with the knowl-
edge that when you purchase a Bayliner Classic, you
purchase the best value in boating today. And for a
limited time only, you can take advantage of special
introductory savings on the fantastic Bayliner Classic
of your choice.

Your Bayliner dealer has the full story on the
incredible Bayliner Classic series. Find him in the

~"1-800-443-9119 BRYLINER"

Classic 16 Bowrider

;_ S
*manufacturer's special iIntroductory price in effect for a imited time anly Bayliner Marine Corporation, Product Information Services
at participating dealers. Actual price set by dealer. Taxes, registration, PO Box 308, Dept 052H, Mt. Olive, NJ 07828

freight and dealer prep chardes extra. Prices may change without notice An affiliate of US Marine, a BRUNSWICKMASNE Company
B




DEFY THE
OF

What goes up, must come down. That
indudes motor oil.

Gravity begins pulling motor oil bock down into the pan s
soon s you tum off your cor. After o few hours, there's
virtually no oil left to lubricate your engine.

The next time you start up,
metal surfaces inside your
enging grind together until
the oil con recirculote. Not
surprisingly, those first few
seconds are when 70 to
80 percent of oll engine
WET DCCurs.

You con occept the
gravity of this situation,
Or you con defy it, with
Slick 50 Engine Formula.

-

Slick 50’s not an oil. Or on odditive.

Slick 50 Engine Formuln is o blend of superslippery PTFE,
o premium carrier oil, ond o proprietary chemical pockoge
thot enhances the anfi-weor performance of PTFE, It reats
the engine, not the oil. So it protects ogainst engine wear
full fime — especially af startup.

Muliple: tests by independent labs have shown that o
single application reduces wear on mechanical engine parts
by 50 percent. And keeps on protecting for 50,000 miles.

Lok for Slick 50 Engine Formulo where you buy mator
oil. Or osk for o Slick 50 treatment of your next oll change.

[ 4N [ &

=50
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Massive wing-in-ground-effect flyers combine
jetliner speeds with steamship economy.
BY ABE DANE, Science/Technology Editor
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war that never eame. Now, desperate
to make their vast investment pay off,
the builders of Orlyonok are hunting
for new markets—and beginning to
share their secrets.

The lines of communication be-
tween East and West are still shaky.
But interviews with Russian sources
n.m:'l Weﬁtem aerodynamicists are be-
gmnln to yield a detailed view of a

that could, if properly nur-
I:ured d ver the first major advance
high-speed transport since Boeing

hrought jetflight to the masses,

On thin air

Orlyonok is a massive and complex

machine. With a length of 190 ft. and

a maximum takeoff weight of 275,000

pwrld: it is on the scale of a medium-
airliner like the Boeing

Tﬁ? What sets Orlyvonok apart, how-

*

ever, is that, along with a handful of
similar Russian craft, it is the first
EI'HJ:{isi.'ul. large-seale fying machine

uilt to harness a powerful aerody-
namic phenomenon known as the
ground effect.

Familiar sinee the dawn of aviation,
the pround effect i what accounts for
the simple fact that wingﬂd craft fly
more efficiently when they're close to
the ground. It waorks by altering air-
flow patterns to inerease lift and re-
duce drag,

In normal flight, high-pressure nu'

spilling up from beneath each win

stirs up tornado-like currents d
wingtip vortices. These trail back
from the wing and deflect the

airstream downward. This gives the
airstream’s overall direction a slight
downward slant. And since lift runs
perpendicular to airstream, the wing

PR LLLS TRE R EY OHN HEREY

tends to pull the plane backward
slightly as well as upward.
Aerodynamicists have developed a

number of ways to address this, in-
cluding the winglets now common-
place on the tips of jetliner wings, But
none of these mateh the effectiveness
of flying so low that the ground bloecks
the swirling vortices.

hWhile ar&r aE‘Ltrplunem? bineﬁt from
the ground effeet simply by staying
within about half a wingspan of the
surface, it takes a different breed of
air vehicle to take full advantage of it.
Eh& reward i balfi lsuhst.mml Hhuweuiri_

purpose-built grom}d-ﬁ ect ve

cle—known as a wing-in-ground-ef-
fect craft (WIG), or ekranoplane in
Russian—can fly on about one-fifth
the power of a similar-size airplane
flying out of ground effect. That
means five times the fuel efficiency.

POPULAR MECHANICS ® MAY 1992



WIGs and PARWIGSs

Over the years, numerous small pro-
totypes have been built that test all
kinds of WIG configurations. One of
the most advanced is the 2-seat Flare-
craft, which appeared on our July
1988 cover and recently entered pro-
duction. But all of these are aerody-
namic playthings compared to what
the Russians have built.

“They are hands down, 30 years
tdeeply in advance of the West,” says
Stephan Hooker, a top U8, ground-
effect expert whoe has visited several

where it is trapped by trailing edge
flaps and wingtip endplates, The re-
gult is & cushion of air that lifts the
eraft off the surface and enables it to
move easily at low speeds, much like a
hovercraft.

PAR solves a problem that has al-
ways dogged seaplane designers,
Namely, that water is about 800 times
denser than air. That means it takes a
tremendous amount of energyv togel a
plane moving through the water fast
enough to take off. I:Imm:'iwul]ﬂr the
solution has been to sacrifice fying

s0 it ean get airborne at la
PAR reduces the nead for &
promises,

g“.l!n ufk' desi developed by
rivonok's design was dev '

the late Rostislay Evgenyevich Alek-
seev, u revered figure in Soviet aero-

dynamics. An earlier effort of his,
known in the West as the “Caspian
Seamonster,” is the source of O

ok's basic shape, Built in the early

1

of the Russian design bureaus.

This sophistieation is based not only
on strong theoretical analysis and
tharough testing, but on decades of
Ernctical experience. Where others

ave sketched, the Russians have
built. A sampler of the resulting
knowhow ean be found in Oriyonok.
Although the Russians are quick to
point out that it is not their most ad-
vanced design, it is far and away the
most advanced WIG that Westerners
have been allowed access to.

A key feature originated by the
Russians, and built into all of their
ke calch sie PO Agomniad

ng calls e Pow ugme
Ram (PAR) effect. In the case of Or-
[yonok, this is created by a pair of
Kuznetsov NK-8 turbofans mounted

inside the nose. Swiveling nozzles di-
rect exhaust back the wings,
POPULAR MECHANICS ® MAY 1957

Designed for amphiblous assault, the
proven Orlyonok could evalve

thoroughly
into a variety of dvilian vehicles.

A90.150 EKRANOPLANE

wing with trailing
edge flaps and
endplates to trap
PAR cushion.
AS0.150 s

Oriyonok's official
designation.




Early conceptual design study for a 10-million-pound wingship is one of several developed by Stephan Hooker for the Pentagon.

1960s, that one-of-a-kind vessel was
powered by 10 turbine engines and
was about 300 ft. long, making it one
of the largest aircraft ever built.

In Alekseev's designs, lift comes
from a stubby, low-aspect-ratio wing
mounted amidships and a large, hori-
zontal tail surface mounted high atop
the vertical fin. This twin-wing con-
figuration overcomes longitudinal
instability that has plagued other
ground-effect vehicles. The problem
arises from a tendency for the center
of pressure supporting the craft to
move fore and aft with changes in alti-
tude. Alekseev locates the tail sur-
faces high enough out of ground effect
and shapes them so that these com-
plex dynamies aren't a problem.

In the case of Orlyonok, the high
vertical tail also provides the perch
for a Kuznetsov NK-12 turboprop en-
gine, well known to NATO for its use
on the Bear strategic bomber. Fitted
with twin counterrotating propellers,
it puts out 15,000 horsepower to drive
Orlyonok in eruising flight, during
which the forward PAR engines are
usually shut down. Not only is the tur-
boprop more efficient than a jet, but
its variable piteh provides remark-
able low-speed maneuverability in
PAR mode.

What is it like to fly such an unor-
thodox craft? Valentin Vassilyevich
Nazarov, chief designer with the Eko-
len design bureau and one of Orlyon-
ok’s test pilots, spoke to us about it by
phone from St. Petersburg, Russia.

“The procedure is similar to the one
of any flying device,” he says. “You
have to start the engines, place all the
crew in their places, run a check on all
the equipment, warm the takeoff en-
gines and the main engine. Then the

i8

takeoff engines start pumping the air
under the wing, and the horizontal
movement starts. The craft starts to
lift itself from the water. It gains
speed up to 150 kmph [93 mph]. There-
after, the pilot can use all aerodynam-
ic surfaces to fly the craft.” Normal
cruising altitude is between 25 and 40
ft., depending on wave height.

Some of the strain of maintaining
altitude so precisely is relieved by a
computerized flight control system,
which uses inputs from surface-scan-
ning Doppler and conventional ra-
dars. To avoid obstacles, altitudes of
up to 5000 ft. are attainable—but at a
high cost in efficiency.

Going commercial
While remarkable in many ways, Or-
lyonok represents the past rather
than the future of wing-in-ground-ef-
fect flight. “Orlyonok is already histo-
ry,” says Nazarov. S for cash,
but full of ideas, Ekolen has already
designed a whole range of new civilian
ekranoplanes to replace it.

According to the bureau's presi-
dent, Ilya Lvovich Gerlozin, these
represent a distinetly different ap-
proach. “I would use just one word to
describe it: comfort. In Orlyonok,
there was no such thing as comfort be-
cause it used to be a military vehicle.”
Neither Nazarov nor Gerlozin would
discuss details of the new craft, ele-
ments of which they say are now be-
ing patented,

kolen's efforts represent just a

small portion of the ekranoplane ac-
tivity now emerging from secrecy in
the former Soviet Union. Another,
far larger consortium is also known to
be carrying on Alekseev's work. Also,
a substantially different, but similar-

ly refined, approach is reportedly be-
ing [sn.u'ssuer{J by the followers of the
Italian/Soviet designer Roberto di
Bartini. Their efforts could lead to ve-
hicles suited to travel over the barren
tundra of Siberia, as well as over wa-
ter. However, no Russian company
has the resources to undertake a ma-
jor huilding program on its own. All
are looking for foreign partners,

Wingships: the next wave

One American keenly interested in
pursuing such a relationship is Ste-
phan Hooker. His engineering firm,
Aerocon, has been commissioned by
the Pentagon's Defense Advanced
Research Projects Agency (DARPA)
to explore the potential of wing-in-
ground-effect flight. The hope is that
it may turn out to be a technology of
considerable military and economic
value to the United States,

The upshat of Hooker’s thinking is
that if WIGs are to be practical as
long-range transports, they will have
to be big—very big. Typical of the
early conceptual design studies he is
working with is a 500-ft.-long craft,
weighing 10 million pounds. He ecalls
this class of vehicle a “wingship.”

Initially, the idea of building a fly-
ing machine roughly 10 times the size
of the largest airplane on Earth seems
outlandizsh. But Hooker's arguments
are logical. They begin with econom-
ics. “If you're a Boeing commercial
airplane designer, cents per seat-mile
is your big thing,"” he says. Thizs con-
sideration has kept the pressure on to
build steadily larger aircraft. As the
progression continues, however, the
demands of aerodynamics and strue-
tural integrity begin to clash. Aerody-

{ Plense turn to page 123)
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INTERNATIONALE

The world’s top designers forecast the shapes and systems of tomarrow.

BY JIM DUNNE, Detroit Editor

@ [t's clear that concept cars are designed to help generate interest in the
cars of tomorrow. In our recent visits to the Frankfurt and Tokyo auto
shows, we saw the zoomy shapes we expect at major shows, But there was
another strong theme: we came to think of it as the Green Path, a growing
caorporate commitment to a cleaner environment, conservation of re-
sourees and recyveling of reusable materials,

Dioes this mean the exotie shapes and power promises that have titillated
showgoers since the days of the GM Autorama are destined to fade from the
scene? No, The halls at Frankfurt and Tokyo—as well as the recent North
American International Auto Show in Detroit—had plenty of future super-
cars on display.

But it does mean you'll see greater balance in the thinking
that goes into the cars of tomorrow. The concepts go
well beneath the skin—and well beyond out-
moded manufacturing ethics.

HYUNDAI HCD-1

The maost exciting car to carmy a Korean
brand name, the Miata-size HCD-1 has a
94-in. wheelbase and s 154"%: in. long. Its
2.0-liter 16-valve Four is rated at 150 hp.
Designed in California for the LLS. market.
the HCD-1 Is reputedly destined for
production, perhaps by 1995, Hyundai
plans to bring the production version to
market for about 513,000 to 514.000.

MNAZCA C2

Created by Giorgetto Giugiaro's
Italdesign Studios in Turin, Italy.
the Narca C2 could be the next supercar
from BMW. The midengined rear-drive
coupe uses a carbon-fiber chaszls. Power
is supplied by BMW s 5.0-liter V12,




CONCEPT INTERNATIONALE
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DAIHATSU X-021

The X-021 Is basically a Miata on fast-
forward. With a curb weight of 1540
pounds and 140 hp on tap from a 1.&-liter
sohc 1 &-valve alloy Four, this s one hot
little number. The engine s set well back
in the chassis, yielding a 50/50 weight
distribution. Suspension is forged-aluminum
double wishbones all around, the brakes
are 14-in. discs with ABS, and there's a

& e - - . e # - _,__‘_ﬂ
ISO-RIVOLTA GRIFO —

Here's one concept that's well on Its way ; 3
to reality. The revival of the old lso-Rivoita, r ;
which made itz mark in the late "60s and
earty 703 using Corvette powerplants, s
scheduled for 1993, The Grifo will use either
a turbocharged LT-1 Corvette engine or a
normally aspirated LT-5 from the ZR-1, with
a b-speed IF gearbox. The target s 435 hp.

VOLKSWAGEN CHICO
This tiny 4-seat hybrid uses a Z-cylinder
gasoline engine for acceleration and
freeway travel. On city streets, its electric
mator kicks in. Double-acting doors make
it easy to get In and out of, even for
rear-seat passengers and there

are three different roofs avallable—
corventional, convertible and solar. A
parking beeper senses obstacles fore

and aft, increasing beep frequency

with proxdmity.

AUDI QUATTRO SPYDER

A I-seat sports car that demonstrates the
weight-saving benefits of an aluminum-
tube chassis and aluminum body skin. With
a 1.B-liter V& that develops 172 hp installed
behind the driver, the 2420-pound Spyder
has a top-speed rating of 150 mph. Overall
dimenslons are about the same as the Audl
80 sedan, but the Spyder uses oversize,
18-in. wheels. Besides the recycling
advantage, aluminum's light weight will
mean performance and fuel economy
advantages In production sedans.

AUDI AVUS QUATTRO
Its name recalls the glory days of the
l6-cylinder Auto Unian Grand Prix
cars, and its burnished-aluminum
bodywork pays tribute to the
new environmentally conscious
commitment of recycling reusable
materials. There's Grand Prix
power behind the seats, too: 500 hp
fram a &.0-liter W12 engline—thres
Fours sharing a common crankshaft.

PR PHOTOD BY G PHOTD
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ACURA F5-X

Could this be Honda's answer o the
Lexus LS 400 and Infinitl O45 luxury
cars? 5ome elements—the video-
screen navigation system and
biind-spot monitor. for example

—may be 215t century, but
competitors think this car

could be In Acura showrgoms
within the next 18 months.
Other F5-X features: airbags
front and rear, a 280-hp 3.5-liter
V6 and full-time 4-wheel drive. . . THIERTEE I

MERCEDES-BENZ 5-C 112
It looks like a racer for good reason—
this prototype ls based on the Sauber
Mercedes Group C car that won a world

in 1990. The 402-hp dohc 48-
valve V12 Is the same engine used In the
new Mercedes &-series cars, and It's capable
of pushing this prototype to 192 mph. The
car’s sophisticated systems Include active
suspension, active variable aerodynamics,
variable brake-pressure distribution,
traction control, cybernetic rear-wheel

TOYOTA AXV-Ill

The lightweight alumirum-
bodied AXV-Ill demonstrates,
among other things, the next

level of safety with door-

mounted alrbags to protect
passengers In side impact collisions.
It's also designed to keep you from
getting lost, with a global-
positioning system that uses Earth-
orbiting satellites. And—shades of Capt.
Kirk—It's volce-activated. The driver simply
asks the car where he or she is, and the
armwer flashes up on the car's computer screen,

NISSAN FEV
The Future Electric Vehicle is a 2+ 2 coupe

Mmmmmimm

terrorize European streets won't think this upudryhj-m 15 minutes,

141 bs farfetched at all. Power comes from Mmmmmm
a 1.0iter engine, and fuel economy Is recharging station to do so s Impractical at
mhhﬁmmw this point. Top speed is 81 mph, while

Is aluminum, and both passenger and range at 45 mph Is 100 miles. A heat pump
ﬂplmmdhyllrhigp.ﬂwldlddnlt handiles air conditioning and heating. A
could build and sell this car today for jess roaf-mounted solar cell and regenerative
than $20,000. braking help extend range.
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BOATING

WILD THINGS

Speed and sex appeal collide in a trio of firebreathers
from performance boatings Big Three.

BY JOE SKORUFA,
Boating/Outdoors Editor

PM Photos by Brian King

® Let's get one thing straight. Off-
shore muscle boats are serious per-
formance machines. They're un-
muffled, 1000-hp firebreathers.
They're high-speed, rock-solid
wave busters, They're sexy, macho,
stunningly expensive and so ag-
gressively styled that they practi-
cally strut to the doek with an in-
your-face attitude.
So what am I doing in a Cigarette
48 Top Gun that's running in forma-
tion with a Wellcraft Scarab 3§
Thunder and a Fountain 35 Light-"+;
ning? Just lucky, 1 guess. i
Much as I'd like to think 1 was
born to be a muscle-boat jockey, the - 74
truth is that these boats don't 4
exactly fit my lifestyle. At nearly
$200,000 a copy, they cost as much
as my house and 15 times more than
my car. But don't let the plush amen-
ities and luxury stickers fool you,
These aren't comfy mirrors-and-
velvet vaehts. They're true offshore K
warriors with leading-edge technol- (88 &
ogy and a proven racing lineage, A

Cigarette 38 Top Gun | : Shredding Miam!'s Biscayne Bay
Ever since Don Aronow built, t ™ S SuSSEE— from top: Cigarette 38 Top Gun,
first Cigarette, in 1969, thiSmff- B 1ghy G Fountain 35 Lightning and

. . e Wellcraft Scarab 38 Thunder.
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WILD THINGS
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gshore muscle boat has defined the
breed. To many people, all long-
nosed speedsters are Cigarette boats
no matter who builds them. But the
truth is, there's only one Cigarette,
which is now officially called the Ciga-
rette Racing Team.

The Cigarette we put to the test
was the 38 Top Gun equipped with
twin MerCruiser HP425 engines and
Mere TRS outdrives. This is the
boat's standard rigging. Some stand-
ard. It delivers a whopping 850 hp.

All Cigarettes have a reputation for
being bulletproof, and a close look at
the 38 reveals why. To provide hull in-
tegrity under stress, the 38 uses mul-
tiple longitudinal stringers and bulk-
heads, plus & unique system of foot-
wide Klegecell-cored bands, Coring
of balsa and Trevira (a high-tech non-
woven fiber) is also used in the hull's
bottom and sides.

While the cabin area is suitably
macho, the 38's focus is on perfor-
manee; steel race mounts for the en-
gine, heavy-duty trim tabs, Zero Ef-
fort throttles and shifters, fuel-
booster pumps and high-mounted
instrumentation.

SPECIFICATIONS AND DIMENSIONS

The erew was impressed with the
richness and strength of the 38's con-
struetion, and noted that fit and finish
was second to none. Small wind de-
flectors and a low helm fairing offer
minimal protection for the average
boater, but, hey, average boaters
don't drive Cigarettes.

Fountain 35 Lightning
The only other man to pull off the Don
Aronow hat trick of designing, build-
ing and racing his own line of offshore
muscle boats is Reggie Fountain, a
former tunnel-boat legend who con-
tinued to win races after moving up to
offshore boats in the late 1970s,

Reggie personally drove a 35 Light-
ning to our test and equipped it with
the fleet’s most exotic power package
—twin HP5258C Merc engines with
Weiand superchargers and Bravo
One drives. Q\’ith all 1050 horses in full
gallop, the 35 hit 78 mph.

Like the 38 Top Gun, the Fountain
30's focus is on high performance.
Longitudinal stringers, multiple
bu]kEeads and Klegecell-coring pro-
vide structural integrity. Nonwoven
bi- and tridirectional fiberglass, plus
high-tech Trevira, add maximum

WELLCRAFT SCARAB

38 THUNDER

A new firebreather from Wellcraft
the 38 Thunder [s a headturmer at
speed and on the beach. Power to
burn comes from twin HP465 Mercs.
The high-performance dash features
Nordskog Speedo.

strength with minimal weight.

Standard speed features inelude:
aluminum racing mounts for the en-
gine, heavy-duty trim tabs, boost
gauges, Zero Effort throttles and
shifters and Nordskog speedos. One
ear-saving option we liked is the Si-
lent Choice exhaust, which routes en-

ine roar below the waterline at the

ip of a switch, While dash instru-
mentation is complete and compactly
arranged, some gauges are low and
eramped around the wheel,

Some items, such as a bolt-on wind-
screen and low headroom below, often
take a back seat to the foeus on high
performance, But for the thrill of pure
macho speed, the 35 places you
squarely in the driver's seat.

glelltral't Scarab

8 Thunder

Like the other speed machines, the
Searab marquee and image was honed
by a unique man, Larry Smith, boat
designer extraordinaire. Smith’s de-
gigns for Welleraft have won a ware-
house full of trophies since Scarab was
introduced in the mid-1970s, They've

also attracted a glittering stable of
celebrity owners by concentrating on

LEWGTHHEAN"
BASE PRICE/ WEIGHT! ENGINE! CAARKSHAFT 1P DRIVE LIRIT/ DFAFT
MANUFACTURER™ODEL A3 TESTED FUEL CAPALTTY BLOCK PROP HP" FROP DEADAIGE
Cigaretie 38 Top Gun $1B0000/ TR MarCrumssr HPADE 235 hp (B 5200 rpmy. MerCraser TRES! ary
3131 N.E. 188th St., N. Miami Beach, FL 32180 80000 9600 ih/260 gal M 454 ou, in 400 hp & 5200 2" Mirage Py
Fountain 35 Lightning §142.000 a5 M4 MarCrumar HPS2SSCY 525 hp @ 5200 ey Bravo One 2
P.0. Box 457, Washington, NG 27880 §185000 7300 b 160 gal Gbd 454 ey in 400 hp & SO0 mm 207 Maeh 4-Blide Ty
Welleraft Scarab 38 Tounder 1540000 ATITEE MerCrusar HP485¢ 485 hp & 5200 pemy Birava Qe BT
1651 Whitfield Ave., Sarasota, FL 34243 §190,000 8850 Ib./181 gal bl 503 g, in 445 hp & 5200 rpm 25 Mitage 24

1. HP shown par angine in twin-angine instafiations. 2. GPH at wids-opsn throttle wani beyond scals of fiow meter. 3. With Siient Choics, sngaged madings wers
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FOUNTAIN 25 LIGHTNING
The latest bolt from Fountain, the 35
Lightning Is equipped with twin super-
charged HP5255C Mercs. Ready for racing,
the dash features boost gauges for the super-
chargers and throtties mounted on the left. . _

design, graphics and amenities— sed in the deck and hull. For extra features we liked are a functional
areas often overlooked by builders stiffness, the spaces between the windscreen, diamond-plate finish in
icated to speed. strakes are filled with a layer of Du-  the engine dompartment, well-laid-
vas one of the new breed of  Pontm dlooms, out helm instrumentation with great
called the Thunder Series, Chur 38 came equipped with twin  sightlines and too many others to list.

ures a conscious return to 465 Mercs and Bravo One drives, While the 38 Thunder is le an .mlt

the speed-comes-first philosophy. To  which produce a blistering top speed  mean ¢ compared to mos

achieve both lightness and strength  of 69 mph. Go-fast features on the 38 n serious effort at L'thi ilulmr

in the hull, the 38 Thunder usesanew  include Zero Effort throttle speed with eyecatching style. Is this

composite-alloy laminate made of bi-  shifters, Latham hydraulic steering yortant at 70 mph? "5 ol lu1 it

and triaxial fiberglass woven with  and whe i.*] K-Plane heavy-duty trim  this erowd, image ;

Kevlar strands. Divinyeell coring is  tabs and Nordskog speedos. Special  everything

=

GPHT AT
1000 rpmu2000 pm/  DECIBELS AT

el LSl LB C|GARETTE 38 TOP GUN
S gehy 8 The Cigarette 38 Top Gun smokes the

water with the muscle-boat profile that started
it all, The business end of this Cigarette burns
with twin HP425 Mercs. The daszh has throtties

2 gpn/a g TH gRA/ the left and high-mounted gauges.
11.5 gph/ET gph 96 cBA
| s ey Yy

71 dBA &l idle and 30 0BA 51 WOT




America's dreams of flight soared with the

invention of the airplane.
BY MARY SEELHORST

® Ever since Iearus and his father
goared into the misty, mythological
skies of aneient Greece on wings made

of feathers and wax, the dream of

flight has fueled our technological
imagination as no other. His fate,
however, was a warning for thoge
who !ll'!'.'-llr'l'u'l:l Lo ]'lj like the j.:l’rl:i:-.
And for centuries to come, mankind's
itll:_:!_r'jt'lastilnl'u wis all that soared.
When POPULAR MECHANICS was
founded in 1902, public interest in
vehicles of the air was growing, al-
though most peaple still regurded this
“wild dream of crazy inventors” with
gkepticism. Yet, by the end of World
War I, both PM and flying machines
were Mundamental features of the
American seene. And between 1902
and 19149, PM deseribed the dream
and the debate—a record of surcess,
failure and pure entertainment that
offered lots of things and thoughts
from which to put together an excit-
Muorv Sewlhorst 1scu

exhibit af HMenry Ford Muse
deige in Do rhaorn, Michipon
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ing gection for Henry Ford Museum's
“Possible Dreams" exhibit.

The name for the section on early
aviation was drawn from a 19058 PM
observation: *America is rapidly con-
tracting the flying fever and with the
hustle which characterizes the Amer
ean i business or |l|-':|..'-IJ!I'|'. it wll mot
b |'lHj.' hefore this count ry becomes a
hl.'l'illllh;_‘ considered rival to France,"”
Devising the Flyving Fever section
was a thrill in itself as the planming
team matched stories in the magazine
with 20 aviation-related abjects in the
museum’s eollection.

The team's biggest discovery (liter
ally) was that Louis Bleriot’s 1908
crossing of the English Channel—a
pivotal event inaviation historyv—had
been covered extensively in PM. This
fhight that so startled the world was
accomplished in a Bleriot X1 mono-
plane—and the museum owne one.

S0 what if the plane hung from the
eeiling in the back of the museum di-
rectly over lurge, immovable objects?
So what if it had a 28-ft. wingspan? So

what if it had to be moved to the front
af the 12-aere museum and rehung? 1

[:ll't'il". i ||||||| |-.'_'\.' j! HEM g E ||‘I|'|- |I:'t!‘l|'.'|'|.
the exhibit team would find a wayv to
mave It aeross the museum

Vis ILOrE W ho know the I||":Ii|- of
Bleriot's famous !.li;_'.|.| may notice
that the 3-cylinder, air-cooled Anzam
|'II:._'.:‘.~ +aft and the
one in the museum, has been replaced
witha T-evlinder Gnome rotary. Alter
depending on the 25-hp Anzani to car-
ry him across the waves, Bleriot him
sell recommended the hightweight yet
powerful Gnome—named for its di
minutive size, Eventually, it became
standard equipment. Nearby, a ¥
cylinder Gnome rotary has been dis-
played for closer inspection

Today, the museum’s Bleriot mono-
& the ent I'y 1o the “FPos
sible Dreams"™ exhibit, surrounded
I'.I'.' ol |Ik'!I BV i':i"'ll"" ||I- |'| VITIE ]'-"'-\. ©r.

ol |

. original to s

plane buzzs
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Al Gerstenberger: Ford Designer

At Ford Motor Company, when
we set out lo design a new car
or truck, we never forgel thal
your opinion is the most im-
portant one. So, we get inpul
from customers at every stage
of new product development to
find oul exactly what you're
looking for. That may be why
five of the ten best selling vehi-
cles in America are made by

Ford Motor Company®

::::::

JOB1.IT'S WORKING.

Buchie up -Tagether we can save ves Abways insist on genuene Ford Molor Company collision repair parns.
* Based on 1991 Calendar Year sales dats
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ELECTRONICS

Here are our eye-opening
picks from the Consumer
Electronics Show.

BY FRANK VIZARD.,
Electronics Editor

CFEET SN T = et d B -+ THES = T =8

® The clever, the amazing and the fu-
ture are all highlighted at CES. This
year’s show in Las Vegas was no ex-
ception. Most eyes were on the fu-
ture, though. A new digital audio tape
format and widescreen TV are within
sight. Meanwhile, a watch James
Bond would love, a self-cooking mi- Home-Theater Mgmer Crxﬂl'ltl"ggs'l;
crowave and an electronic baseball Make King Kong reaily roar wi egra TX-5V909 o/video receiver from
wizard are alreadv at hand. Oniyo. Inside the cabinet there are seven amplifiers providing 100 watts per channel to
By the way, the biannual CES is m'"‘m‘ "Iﬂm?mf:"[m”: ,?u““x;ﬂgmxwlmm ’”::cﬂd
opening its doors to the public for the ooy o peakers In another room. The TX-SV09PRO is reportedly the first receiver with full
first time—on May 30 and 31 at the  gigial surround sound for lower distortion, better stereo separation and better
MeCormick Place Convention Center  jocalization of movie sound effects. A digital sound processor lets you simulate
in Chicago, lllinois, various acoustic venues as well, List price is 51800,

— Hidden

| Agenda

| When the lid is closed,
IJ this watch looks like most
| other analog watches
| with hour, minute and sec-
| ond hands. When you flip
| open the lid, however, you
| hawve the Casio Data Bank
[ watch. The Data Bank stores
| 50 telephone numbers. Each
| "page’ consists of a maximum
| of eight letters and 12 num-
| bers, There's also a schedule
| memo of eight letters per page
| and afree memo of six pages
———_| with 15 letters each. The free
\ mema mode Is for writing short
notes to yourself, Also included Is
= a calculator and five dally alarms.
List price ls 5350,

Effortliess Cooking

This Sharp microwave automatically senses

how long food should be coolced. A sensor
checks the amount of humidity emitted by the
food and compares its findings to a bullt-in data
bank. There's also one-touch buttons for
popcomn, defrosting. reheating and a variety of
other functions. The R-3HE3 Smant & Easy
microwave lists for 5330,

Driver To Navigator:
Where Am I?

Tired of asking strangers for
directions? Ask Sanye's VoleeMap
instead. The system features a 4-in.
LCD screen and a trunk-mounted

Talk To Las Vegas

data storage unit. Orbiting satellites
identify the vehicle's current
pasition, VoiceMap does the rest. By
audibly prompting the machine, you
can see your location and
destinations, or locate restaurants,
hotels and other polnts of Interest.
VolceMap should be avallable
sometime next year.

48

Blaupunict combines a cellular telephone
and cassette radio Into a component that
Irstalls into a car’s dashboard. Dubbed the
Las Vegas, It allows you to use voloe
commands to place and recelve calls. The
unit remembers up to 85 phone numbers.
The radio, cassette player and optional CD
changer also respond to volce commands. It
will be available later this year.
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Digital Sound On Tape

The Digital Compact Cassette |DCC) promises CD-
quality sound on tape. Set to debut this fall, DCC
machines offer backoward compatibility. This means
that existing analog cassettes can also be played on
DCC tape decks. DCC is a rugged audio format very
suitable for car and portable use, The format has
widespread Industry support, 3o its success
virtually assured. Price is expected >

to be about 5700, very low for a
new technology.

POPULAR MECHANICS ® MAY 1992

Game Blaster
Mo, this [sn't a new surface-
to-alr missile launcher. it's a
new videogame accessory
from Nintendo. Position
Super Scope & on your
shoulder, aim and fire to
destroy on-screen targets.
The device uses an infrared
beam to hit targets. This
means you can score hits
from anywhere in the room
as long as you have line-of-
sight with the TV. Listing for
560, Super Scope & comes
with a é-game pack.

Baseball Know-it-All

Baseball statistics from Day One are packed
Into a tiny, handheld device from Frankiin
Electronic Publishers, inc. Weighing just 5
ounces, this electronic encyclopedia has
620,000 batting and 270,000 pitching
statistics. There is also biographical data
and year-by-year information for every
player in the history of the game. Which
19303 American League player with more
than 100 at bats had the highest triple to
at-bats ratio? This machine answers

the question. [It's Ryan
Blondy. ] List price is 5130.

Widescreen Television
Expect the first widescreen televisions to
debut later this year under the RCA and
ProScan brand names. The first widescreen TV
willl have a 34-In. screen. Widescreen TV has a
16:9 aspect ratio, a3 opposed to the 4.3 ratio

used. These TVs can be upgraded to

a future high-definition standard when the time

arrives.,
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We added other options such as tan
leather upholstery, super sterecand a
driver information system,

To go along with all the handling is
General Motors' ubiguitous 3800 V6
engine, rated 170 horsepower at 4500
rpm and 220 ft.-lb. of torque at 2000
rpm. Frankly, there are times when
we yearn for more, even though O-to-
60 times of about 9 seconds aren't
slow, But the suspension could handle
extra power.

Inzide our gleaming black test car,

the tan leather buckets cradle you in
supreme luxury and you're sorry to
see your trip end. Happily for us, our
Eighty Eight Royale will be around
fora long time.

—Joe Oldham

POPULAR MECHANICS ® MAY 1992

Chevrolet Corvette
Convertible
It's only been a couple of weeks since |
began driving this car, and already it
has left a series of strong impressions.
Some pretty good, some not 50 good.
"Goodest” on the list of good points
is the engine and automatie trans-
mission. With 300 hp on tap, there's
enough grunt to handily dispose of
lesser vehicles at stoplights and toll-
booths. The traction control will keep
the back end in back, should you add a
little too much throttle while corner-
ing. And the LT-1 engine has enough
torque to obviate most downshifting
" ARy O ]

T —— ¢ S = -

& ' ..;.._ "'"lb

P

CHEVROLET
CORVETTE
CONVERTIBLE

SUZUKI
SWIFT GT

in everyday driving. We drove from
New York to Washington, D.C.,
down the New Jersey Turnpike, run-
ning with traffic—often at technieally
illegal speeds—and averaged just un-
der 27 mpg. Phenomenal,

That freeway run also brought out a
couple of the bad points. The cruise
control became irritatingly intermit-
tent on the way back. And the only
way to keep this car from going way
too fast is to use the cruise. We had a
couple of inadvertent near-misses
with New Jersey state troopers’ ra-
dar. Also, the in-dash CD player
won't accept about half of our collee-
tion—CDs that work fine everywhere
else, On top of that, it skips when the
car hits bumps any taller than the
print on a subway token.

The FX3 electronic adjustable sus-
pension system can be set to three
settings. The all-out racing setting
makes the car—and our kidneys—
chatter sideways on any corner with
even the smallest surface irregular-
ity. Needless to gay, we've been using
mostly the other two for a softer but
controlled ride.

As we speak, it's at the dealer foran
oil change, a new CD player and
cruise control repairs. —Mike Allen




LONG-TERM TEST CARS

Buick Park Avenue
Ultra

The Buick Park Avenue is one of
those cars we don't want to give back
when the test is over—which it is. We
don't say that about all cars. Some
cars we can't wait to give back. Not
the Buick. It has become a good
friend—totally reliable, ready to
transport five people in luxury and
comfort,

And since our test car was an Ultra,
not a regular Park Avenue, it's as
much at home on a winding road in up-
state New York as it is on Park Ave-
nue in Manhattan. Its upgraded sus-
I:;enair}n and tires provide excellent

andling and a controlled—but al-
ways luxurious—ride.

The only complaint any of us had
was that we would have liked more

pwer in certain passing situations.
at's been addressed in the '92 Ultra
by way of supercharging the 3800 V6
engine. Power goes from the 170 in
our '91 test car to 205 with the blower.

Yes, we liked the Park Avenue.
And yes, we'd recommend it to a
friend as a fairly priced American car
that gives nothing away to any import
inits class. And that's saying alot.
—Joe Oldham

DODGE DAKOTA SPORT V8

ad

Suzuki Swift GT

This is the final report on our Suzuki
Swift GT, and we wish it was only the
firat. In the course of 8215 miles, most
of them accumulated in and around
Manhattan, our relationship with this
little car has blossomed into a full-
fledged love affair,

When it comes to all-around utility,
of course, its size can be a handieap.
Although front-seat legroom is plenti-
ful, accommodating rear-seat pagsen-

e |

gers requires lots of cooperation and
goodwill. Low-speed steering effort,
as we've noted before, is excessive,
and there are plenty of econocars that
will deliver more on the econo side of
the ledger.

But on the other hand, what you're
getting here is really a sports car in
econobox clothing. And if the Swift
GT isn't in the 50-mpg league, it's cer-
tainly respectable—we averaged 31.2
mpg over the course of the test, and
we weren't sparing the horses,

It may be that this car is suited only
to individuals who want to add adven-
ture to big-city traffic. But for those
individuals, the Suzuki Swift GT
should top the shopping list. If Walter
Mitty had faced a daily blend of Lin-
coln Tunnel, Broadway and the perils
of lower Manhattan, this would have
been his car. —Tony Swan

Oldsmobile Cutlass

Supreme

With just under 14,000 miles on the

clock, our Cutlass Supreme is headed

back home to Lansing, Michigan.
There's not much to report since

our last installment, aside from a rear
window replacement, thanks to a
Manhattan break-in. The small pane,
positioned behind the opening see-
tion, set us back the princely sum of
B68, installed.

Fuel consumption has remained in
the low 20s, heavily dependent on
traffic and how hard your right foot
prods the 3.4-liter dohe 24-valve V6.
Thanks to this engine's gratifving re-
sponse, we found ourselves doing this
frequently.

ere was precious little enow here

last winter, but when there was some,
the ABS system proved itself admira-
bly. This system has a strange pedal
feel, which bothered at least one test-
er. Regardless of the pedal feel,
{Please turn lo page 104)
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TOOL TECHNIQUES

COMPOUND MITER SAW

The tool for fast, accurate miter cuts is now more

versatile than ever before.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO.

Contributing Editor

@ It goes without saying that eutting
wood to length acecurately—and at a
precise angle—is one of the most fun-
damental operations in wood working.
Whether your job entails rough car-
pentry, finish work or cabinets and

furniture, the accuracy and speed of
your crosscuts determine the quality
of the finished project and the effi-
ciency of your production. Years ago,
woodworkers relied on a stiff, long
backsaw and miterbox to get the job

done. In its most basie form, the mi-
terbox is a simple wooden jig that
holds both the stock and the saw at a
consistent angle.

Today's power miter saw has ren-
dered the traditional miterbox all but
obsolete, Some versions are little
more than a heavy-duty circular saw
mounted on a pivot so the saw can be
swung down into the stock. The work
is held against a fixed fence that sup-
ports the stock against the blade rota-
tion. To handle a complete range of
miter cuts, the saw can be rotated and
locked at any angle from 90° to 45°, left
or right, in relation to the fence. Com-
pound miter saws feature an addition-
al pivot point that allows the blade to

POPULAR MECHANICS ® MAY [ 794
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be tilted up to 45 to one side for cut-
ting bevels. In combination with mi-
tering capacity, this tool can cut quick
and accurate compound angles.

While both versions are effective,
their single drawback is a limited
crosscutting capacity. Although their
portability gives them the edge overa

-arm saw in many applications,
the crosscutting capacity of most
standard miter and compound miter
saws is limited to the widthofa 2 x 6
cut at B0°

The latest version of this tool ad-
dresses this problem by employing a
sliding earriage similar to a radial-
arm saw, Like its predecessors, the
sliding compound miter saw has a
spring-loaded vircular saw head that
can be lowered into the work for a
chop, or press cut. However, by slid-
ing the saw head across the work, the
tool achieves roughly twice the capac-
ity of a standard model. Asopposed to
standard radial-arm saw practice, the
sliding miter saw is pushed into the
work rather than pulled. An articulat-
ed blade guard automatically adjusts
to provide continuous protection as
the blade is raised and lowered.

Most blade manufacturers offer
synthetic blude desipns suited to pro-
ducing the best possible cuts ona

Sliding miter saw has fixed guide fence for positioning work consistently. Saw
head pivots for miters and tilts for bevels. Sliding carriage can be locked in place for press cuts.

power miter saw. Some miter saws
eome with a combination blade which
has positive-hook teeth (the under-
side of each tooth angles back to form
a chisel-type cutting edge). Ideally,

Extension Tables
Miter saws are intentionally designed
with small tables so they're easily
rtahle. But, unless proper support
or long work is provided, the work is
d:fﬁcult to hold in place, and accuracy
and safety are compromizsed. Most
manufacturers offer optional accesso-
ries for supporting long stock. Our ex-
tension tables are not only easy to
build, but feature greater stability,
capacity and versatility (Photo 1).

We used nominal 1-in. pine for con-
struction, with hardwood used for the
stopblocks. The dimensions shown
suit the Makita LS1011 saw. You'll
have to modify the design tosuit other

1 rhmmy to-make extension tables
provide 72 in. of work support. Holes allow
clamp access for securing workplece.

54

gliding miter saw users should replace
this blade with a ne%‘l;iive—hnﬂk, car-
bide-tipped blade. This blade elimi-
nates the liﬂiniet]:lruat of an ordinary
blade as it's pushed through the stock.
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makes and models. Note that two ex-
tension tables are required—one for
each side. The right table is an exact
mirror image of the left, exeept that
the left has an angled notch on one cor-
ner to qll::iv the blade to reach maxi-
mum mitering capacity.

Begin construction by ripping and
crosscutting the pine stock to the
specified widths and lengths. Then
use a holesaw to cut the three 2Vi-in.-
dia. holes in each tabletop as shown.
These are elamp access holes for se-

curing the stock. Cut the notches in
the back pieces with a sabre saw.
Then, shape the rounded corners as
shown, sand the pieces smooth and as-
semble the front, back and top pieces
to the short crossmembers.

An additional bloek on the inside
efid of each table holds the pins that
align the tables with the saw base. Af-
ter cutting these blocks to size, bore
Ve-in.-dia. holes to hold the aligning
ping. Use a file to trim the exposed
portion on the pins so they fit in the

holes in the saw base. Then, glue the
pins in the end blocks and cut the mi-
ter noteh in the right table as shown,

Cut and assemble the stopblocks,
and use hanger bolts, washers and
wingnuts to clamp the blocks to the
extension table backs. We secured an
adhesive-backed measuring tape to
the back top edges at the appropriate
distance from the blade kerf. In con-
junction with the stopblocks, this pro-
vides a quick and aceurate method for
cutting stock to length.

Saw Operation

Because of its relatively small base,
it's best to bolt the machine down to
a stable worksurface to prevent tip-
ping. And, never remove the blade
guard or defeat its action.

The basic operation on all miter
saws is the press-cut. This is used for
relatively narrow stock with a cross
section that falls within the periphery
of the blade at its lowest position. The
model we used handles stock up to 5%
in. wide in this manner. For press
cuts on a sliding compound miter saw,
push the carriage back toward the
guide fence and lock it in place. Secure
the workpiece, switch on the power
and allow the blade to reach full
speed. Then, gently lower the saw
head to make the cut. After switching

2 A press cut Is made by gently lowering
blade Into stock. Carrlage is locked at fence

pasition on sliding compound miter saws.

off the power, allow the blade to come
to a complete stop before returning
the head to the elevated position
(Photo 2).

For accuracy and safety, always
make sure that the workpiece is held
firmly against the guide fence, and
that sawdust and small seraps are
kept clear of the saw table and fence.
While it's common to hold the stock in
place with hand pressure alone,
clamping it down is the best bet for an
accurate cut. Always check that the
miter and bevel locking knobs are
tightened, and any other adjustable
components are secured before mak-
ingacut.

smoothness of the cut is influ-
enced by the rate of feed—how fast
you push the saw head down—and the

3 Tomake acut preciselyona mirltd.

first lower the blade with the power off so
it's slightly to the waste side of the line.

5 Tomake aslide cut, move carrlage to its & Cut stock that's wider than saw capacity

extended position. Then, start motor and
push the blade through the workpiece.

by first cutting in from one side. Clamp
work to table for maximum stabllity.

type of blade. A slow feed produces a
finer cut than a fast feed. And, a 60-
tooth blade produces a smoother sur-
face than a 24- or 48-tooth blade. You
can afford coarse cuts when framing
or performing rough carpentry, but
molding, picture frame and furniture
joints require the smoothest cuts,
When crosscutting to a marked
line, it's often difficult to position the
stock so the blade splits the line pre-
cisely. Many pros first align the E}w—
ered blade a little to the waste side of
the line with the power off (Photo 3).
Then, with the head raised, the saw is
turned on and a partial test cut is
made. After raising the head, the
work is shifted slightly to bring the
mark closer to the blade, and a second
cut is made (Photo 4). The process is

& Make a partial test cut. Then, shift the
stock and retest cut location. Continue test

cuts until stock Is positioned accurately.

7 Finish the cut by flipping over the work-
piece, Use partial kerf and blade to align
stock accurately, and clamp work to table.
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repeated until the stock is accurately
positioned for the final cut.

Stock that's too wide for a press cut
is handled with a push, or slide eut.
First, loosen the carriage lock and
!?‘ull out the carriage completely.

hen, switch on the power, lower the
saw head completely and push the
carriage toward the fence to finish the
cut (Photo 5).

Stock that's wider than the saw’s
sliding crosscut capacity can be han-
dled by first cutting into the wood as
far as possible from one side. Then,
flip over the stock, align the blade
with the first kerf and complete the

JOURNAL

cut from the other side (Photos 6 and
T). Another technique for increasing
crosscut eapacity slightly is to insert a
spacer hlucﬁnder the work so that a
wider portion of the blade makes the
cut (Photo 8).

Repetitive cuts are best made with
4 stopblock clamped securely to the
saw or to an extension table. Many
manufacturers offer an adjustable
stop to suit their machines. When set-
ting the stop, first cut one of the
pieces to exact length. Then, without
shifting the work, slide the stop up
against the opposite end and clamp or
lock it in place,

8 To increase crosscutting capacity slight-
Iy, place a spacer under the work 3o it is
contacted by a larger section of the blade.

Miters And Bevels

One of the real advantages of a power
miter saw is, of course, its ahliw}‘ to
produce consistent and accurate
crosscuts at angles other than 90°,

To adjust the saw for a miter cut,
simply loosen the screw that locks the
pivoting base, rotate the base left or
right, and align the pointer with the
desired angle on the miter seale.
Then, tighten the locking serew, Most
saws have detents so the saw head ean

Izl uickly set at the more commonly
miter angles,

As with ordinary, square crosscut-

task of cutting repetitive miters and
makes the work more accurate. While

¥ When cutting repetitive miters, such as

rafter ends, use a stopblock clamped to the
extension tables to locate each plece.

12 To cut accurate mitered frames with a
straight stopblock, first cut each frame
member squarely to exact finished length.

ting, using a stopblock simplifies the

it's generally better practice to place
the finished piece between the stop-
block and the blade, sometimes the
length of the work requires placing
the stopblock on the waste side of the
cutline. To eut rafter ends for a boxed
cornice, for example, first set the
stopblock on the waste side of the cut
80 the blade is alipned with the angled
rafter end line (Photo 9). Cut all the
rafters with each end butted against
the block. Then, reposition the stop-
block to cut the miter that frames the
underside of the cornice, flip over all
the rafters and make the second se-
ries of cuts (Photo 10).

To cut mitered frame members to
exact length with the miter .‘!-I‘.upblm:k

shown in the drawing on page 54, first
cut a miter on one end of each frame
piece. If the faces of the stock are dif-
ferent, as in the case of molding, cut
the first miter on the same end of all
pieces. Next, rotate the saw head to
the opposite side and align the edge of
the miter stopblock at the desired po-
sition, using the tape measure at-
tached to the extension table back to
gauge the correct length. Then, make
the cut (Photo 11). You can also set
the stopblock by cutting the first
piece to a mark on the work and using
this piece to position the stopblock at
the uth-:r emlpﬂf the work.
Alternatively, ﬂ'uu can cut the
pieces to exact finished length (Photo

10 Make the bottom rafter cut by fiipping
aver the rafter and aligning work with
blade. Install stopblock and cut all rafters.

13 Next, clamp scrap stopblock to table
so the blade intersects the corner of the
work. Cut similar end of each piece.

11 To cut frame miters, first cut one miter
on each piece. Set the miter stopblock for
frame length and miter opposite ends.

14 Cut ends by reversing block
and miter angle fram right to left. Flat
stock can be handied from one side.
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12} and use a stopblock on the waste
side of the miter, positioned so the
blade intersects the corner of the
work (Photo 13). For moldings, you'll
have to shift the blade angle and
stopblock to the opposite side to cut
the opposing miters (Photo 14).
Angled cuts that appear on the side
of the board are generally called bev-
els. Where miter settings can be made
to the left or right, bevels can only be
cut on one gide of the table (Photo 15).
To make a bevel cut, loosen the lock-
ing screw and tilt the saw head to the
desired angle as indieated on the bey-
el seale. Then, lock the saw in posi-

15 Compound miter saws only tilt to one
side, 3o the opposing bevels shown are
made by reversing the workplece ends.

JOURNAL

tion. Cuts are made in the same man-
ner as deseribed for press and slide
cuttinﬁ, hen:;‘:j inmind that pressure
is applied parallel to the blade when
sliding or lowering the saw head.
Combination bevel and miter cuts,
or compound cuts, are used to form
joints for erown and cove moldings,
and for frame and box constructions
that have slanted sides (Photos 16 and
17). Because the compound miter saw
can be tilted for left bevels only, op-
posing-angle cuts necessitate shifting
the miter angle from one side to the
other, and by alternating the edge of
the workpiece that contacts the fence.

=

To eut erown molding, first set the
appropriate miter and bevel angles.
Standard erown molding has a 52°
ceiling angle and a 38° wall angle. To
set the saw to produce a 45° inside cor-
ner miter, set the bevel angle at 33.9°
and the miter angle at 31.6" to the
right, and hold the ceiling edge of the
molding against the fence. The waste

falls on the right side of the blade, For
the oppogite end, pivot the miter cut
to 31.6° left and hold the wall contact
edge of the molding against the fence.
Most compound miter saw manuals
include typical settings for inside and
outside joints,

16& Tocutinside or outside miters on
crown molding, miter and bevel adjust-

ments are made to produce compound cut.

17 Use compound cutting to make ta-
pered boxes and frames. Kerf cut in wood
fence ensures stock alignment with blade.

Speciaity Cuts
With a few simple adjustments, the
sliding eompound miter saw can be
used to cut dentil molding, dadoes and
repetitive surface designs. The latter
two can only be made on saws that fea-
ture a stop adjustment that limits the
cutting depth of the blade. Although a
sliding compound miter saw isn't as
versatile as a radial-arm or table saw
for special applications, it will handle
awide variety of work.

To make dentil molding, first lock
the sliding carriage in position so that
when the head is brought down, a par-
tial eut is produced in the workpiece
held against the fence (Photo 18). Po-

18 Tnmhemldm
lock carriage so partial cut Is made. Kerf in
guide strip helps in aligning stock.

sition the work vertically, and usea 2
% 2 guide strip clamped to the exten-
sion tables that allows the work to
slide acrozs the table for each succes-
give cut. Cut into the guide strip to
create a kerf that's lined up with the
blade. Then, mark the dentil positions
on the work and align the marks with
the kerfin the guide strip to make ac-
curately positioned cuts. After mak-
ing the two outside cuts that define
the width of each dentil cut, remove
the waste in between by making
suecessive overlapping cuts,

A dado blade must never be used on
a miter saw. Instead, remove the
waste with a series of overlapping

euts. To cut 2 dado, first adjust the
saw's stopper plate to the desired
depth of cut. Then, clampal x 3 spac-
er to the table to move the work away
from the fence. This allows the bot-
tom of the blade to traverse the entire
length of the dado. Use a kerf cut in
the spacer Lo align marks on the stock
with the blade (Photo 19).

One type of decorative miter saw
operation is shown in Photo 20. Set
the depth of eut to about two-thirds
the thickness of the board. Lock the
carriage so the blade is centered
across the board width., Make a series
of spaced cuts, with the miter set to
the Eﬂft and then to the right. 28]

19 Lock blade depth for partial kerf. and
make slide cuts to cut dado. Spacer behind
work ensures uniform cutting depth.

e

: = | W

"
20 Make a decorative pattern by locking

the blade depth and making angled press
cuts at regular Intervals along a board.
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® [f you're a stickler for precise
woodworking, vou might be interest-
ed in the AngleWright. This pivoting
adjustable triangle has a variety of
uses. It ean precisely position wood
for angle cuts on table saws and ra-
dial-arm saws. Also, it helps you aceu-
rately adjust and set up these ma-
chines, And, even before you build
the project, you can use it at your
drafting board to produce extremely
accurate drawings.

The manufacturer claims it is accu-
rate to plus or minus .083". 1 put the
tool through some tests, and while 1
didn't check it with a micrometer, |
found it to be right on the money in
helping to make tight-fitting joints.

I wasn't surprised by my test re-
sults, Even before trying the tool, 1
was impressed by its old-fashioned
look and feel. It's made from high-
quality materials. The body is extrud-
ed aluminum, and the adjustment
knob is knurled brass.

AngleWright has two flanged work-
surfaces measuring 1% in. wide x 11
in. long. They provide solid support to
the material being cut andpample
bearing surfaces when making ad-
justments, I found, however, that a
workpiece tends to slide off these sur-
faces. To prevent this, I followed the
manufacturer’s suggestion and ap-
plied a strip of fine-grit, peel-and-
stick sandpaper to them.

I was quite satisfied with the re-
sults on both the radial-arm saw and
the table saw. In both cases, I used
the tool to position a workpiece to cut
face miters, and then tilted the blade
against the work to cut a miter across
the thickness of the workpiece (see
lead photo and Photos 1 and 2). .

AngleWright allows you to switch
quickly between 90° crossents and mi-
ters on the radial-arm saw without
swinging the arm. | was particularly
pleased by being able to do this. It also

‘ TOOL TEST

ANGLEWRIGHT
/ADJUSTABLE TRIANGLE

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO, Contributing Editor

AngleWright uaﬁmi?mmemmmmun@uun;ﬁwﬂmmm
| making cuts like face miters with a radial-arm saw.

1 AngleWright's flanged surface is 11 In.

long, more than enough to span even large-
diameter saw blades.

3 The tool makes for e:tremeiy precise
setup. Here, it's butted between the table
saw blade and the miter gauge fence.

58

2 Both of the tool's working surfaces are
wide flanges. This makes it easy to stand
the tool and tilt a blade against I

4 Set AngleWright by loosening its
knurled thumbscrew and positioning the
red line at the desired angle.

made for fast setup and accurate cuts
when paired with the miter gauge on
the table saw (Photo 3).

The tool has a large, easy-to-read
protractor with two scales. The outer |
edge of the scale is graduated in 10-
minute intervals (60 minutes equal
19). The seale's inner edge is divided in
inerements of %,,°.

To set the tool, loosen the thumhb-
screw, pivot the sloped side and place
the red line in the plastic cursor at the
desired angle (Photo 4).

It costs about 380 (postage includ-
ed), but the tool is well worth its price
if you are a fussy woodworker. Write
AngleWright Tool Co., P.0O. Box
25632, Los Angeles, CA90025. M
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HOW IT WORKS

BY STEVE TOTH,
Contributing Editor
PM lllustrations by
George Retseck

® These days, being concerned about
the environment means more than
just driving fuel-efficient cars with
reduced emissions. Our overwhelm-
ing solid-waste problem has made us
all more conseious of what we throw
away—and where it goes. Youmay be
surprised to know that there's one
eommon household appliance that not
only makes your life easier, but can
help play a small, but important, part
in maﬁmgilég solid waste effectively—
a garbage disposer,

This specialized kitchen accessory
plays its ecologically appropriate role
by changing the final resting place of
solid waste generated in food prepa-
ration and cleanup. Instead of ending
up in your local Tandﬁll, a garbage
disposer routes it through the sewer
system where it's handled by a sew-
age-treatment plant.

Here, the waste decomposes much
faster and can later be turned into
fertilizer or a ground conditioner. In
this way, food waste is returned to
the earth to help support plant and
vegetable prowth. And, if your home
is serviced by a private septic sys-
tem, the waste from a garbage dispos-
er can help encourage the bacterial ac-
tion necessary for a smooth-running
septic system.

In the beginning
The disposer was invented in the late

19208 by John Hammes, a Wisconsin
architect, and his creation eventually
led to the founding of the In-Sink-
Erator Manufacturing Co. The prem-
ise was simple: Rather than bag the
garbage =a;]'u!:|:l carry it out for the gar-
bage collector, why not grind it up and
flush it down the drain?

After about 10 years of design de-
velopment, the first disposers be-
came commercially available. Since
then, continued refinements and im-
provements from several manufae-
turers have produced the compact,
quiet, under-the-sink appliance we
know today. Attached directly to the
sink drain hole, today's garbage dis-
poser comes in a range of sizes and

A garbage disposer is secured to the sink drain with mounting plates. \Waste enters grinding
chamiber and is forced against shredder ring by spinning impeller plate and arms.

capacities, and many are designed
for easy, do-it-yourself installation.
Neﬂily 0% of ﬂ hm&les in thila: Eu]::ﬂl:i‘
try have a garbage disposer hoo

up to the kitchen sink.

Looking inside

Many people visualize a gar dis-
poser as a kind of blender with long
sharp knives whirling at high speeds
waiting to guhh{e up anyt%in g that
comes near—ineluding: your fingers.
And, while you shuuﬁﬁ!:;:t stick your
fingers into the chamber, the fact is,
most units are more like motorized,
rotary cheese graters. Rather than
chop up the waste, it's ground up into
small bits. Along with water from the
tap, the waste then flows down the
drain to enter the sewage-treatment
system.

While specific degigns vary from
manufacturer to manufacturer, most
garbage disposers operate in the
same way. The shaft of a compact
electric motor is attached to a round,
rotating impeller plate with holes in
it. Typical motors range from Y to 1
horsepower, and are usually eitherin-
duetion motors or permanent magnet

motors. Rivetod to the plate are two
pivoting impeller arms,

As the motor spins at high speed
(some models operate at up to 2700
rpm), the impeller arms swing to the
outside of the plate, due to centrifugal
foree, and are held at this position by
the impeller-arm cushion. Around the
outside of the plate is the shredder
ring. This statio ring has either
vertical cutting teeth or holes that do
the actual grinding up of the food
waste. On better models, the grinding
components are made of corrosion-re-
sistant stainless steel or cast nickel.
Other units may feature galvanized
steel components, Grinding chambers
are either plastic or stainless steel.

Grinding action
‘When the waste is fed into the gar-
bage disposer, it fills the grinding
chamber and lands on the impeller
plate. Typical grinding chamber ca-
pacities range between 1 and 2
Ehunrta. Once on the impeller plate,
e waste is immediately forced to
the circumference through the cen-
trifugal force generated by the spin-
ning plate.

&0
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IMPELLER PLATE
ROTATICHN

SHREDDER HCLES

RING
UNDERCUTTER BONE

BLADE

During operation, the spinning impeller plate forces food to the droumference where it's held
against the shredder ring by the pivoting arms. Undercutter blades handle stringy material.
Arms pivot to prevent large objects from jamming disposer [right |.

Here, the pivoting arms hold the
food waste up against the fixed shred-
der ring. As the waste is ground into
finer and finer particles and mixed
with water, it eventually flows past
the plate and enters the drain cham-
ber. To chop up long, stringy waste
that might pass into the drain cham-
ber and clog the drainpipe, the impel-
ler plate has circular blades, called
undercutter blades, mounted under-
neath. Insulation packed around the
grinding chamber helps keep noise to
aminimum,

The pivoting action of the impeller
arms helps prevent large hard food-
waste particles, such as bits of bone,
from becoming lodged against the
shredder ring and thereby jamming
the electric motor, The impeller arms
move out of the way for large parti-
cles, while continually forcing them
up against the cutting edges of the
shredder ring until they're complete-
ly ;frnunti away into small enough par-
ticles to pass by the plate. From here,
the waste moves out of the machine
and into the sewer system. Most mod-
ern machines have a dishwasher inlet
for simplifying the connection be-
tween your dishwasher and the drain-
pipe. Some models feature an auto-
matic reversing switch that changes
the direction of the impeller rotation
should jamming occur.

Types of disposers

Two types of garbage disposers are
available for usge in your kitchen sink
—continuous-feed and batch-feed
muodels. The most ecommon type is the
continuous-feed garbage disposer,
This version utilizes an on/off switch
that is usually located on the wall
near the sink, and is wired to the
disposer motor.

To operate the disposer, you simply
turn on the ecold water, feed the food
waste down the disposer opening and
turn on the switeh. (Keep in mind that
cold water is recommended when run-
ning the disposer. This helps clot ani-
mal fat and grease so that it adheres to
food particles instead of coating the
inside of the drainpipes. Cold water
also helps the appliance run cooler,
which increases the life of the motor,)

Continuous-feed models have a
rubber splash guard over the sink
opening that prevents food particles
from being pushed back up into the
sink. As its name implies, waste from
food preparation can be fed into this
type of disposer continuously.

With a batch-feed garbage dispos-
er, the unit is loaded before it's turned
on and there's no wall switch. In-
stead, the sink stopperis inzerted into
the mouth of the disposer and turned
or simply pushed down to activate the
motor. To operate this type, first
serape the food waste into the open-
ing, turn on the cold water and install
the stopper.

Only for food

Remember that although they're
commonly referred to as garbage dis-
posers, a better name would be food-
waste disposer, These appliances are
designed strictly for disposing of the
typical food waste generated in your
kitechen. They won't handle other
types of solid waste that should be
disposed of responsibly or recycled.
Not only might the machine be dam-
aged, but drain lines may become
plugged, necessitating costly repair.
Used properly, however, this mod-
ern-day appliance should provide
vears of troublefree and environmen-
tally friendly service. ™
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BY NORMAN BECKER, P.E., Contributing Editor

Garage Door-Spr
Restraining Cable
The spring on my roll-up overhead
garage door recently broke. Luckily,
I wasn't standing nearby and my car
was out of the driveway. Otherwise, [
could have been injured, or my car
damaged by the broken spring as it
whipped by. The father of a friend of
mine lost a fingertip because of a
broken garage door spring. Since a
spring could snap at any time, is there
any way to prevent an injury or seri-
ous damage?
HERBERT KLEIMAN
SHAKER HEIGHTS, OH

When a garage door spring breaks,
the loose end whips around with con-
siderable energy. T'o prevent this, in-
stall a restraining cable through the
center of each spring. This prevents
the spring from whipping around.

The cable is secured at each end
with plates that are bolted down,
and it will not interfere with the ac-
tion of the spring or the door.

Cables can be purchased from a
garage door service company. Re-
straining cables are inexpensive, a
worthwhile safety feature and a good
do-it-yourself project.

Garage Door Sa

A garage door can weigh a couple of
hundred pounds and slam shut with
considerable force. The door can sag,
bind and become a nuisance. On the

other hand, it can work smoothivand
safely, year after year. With that in
mind, Stanley Home Automation
suggests the following:
1. Visually inspect the garage door
springs, cables, rollers and door
hardware for signs of wear. Call a
garage door servicer to make needed
repairs or adjustments.
2. Install a door-spring restraining
cable.
3. Inspect the garage door opener
once a month as part of your regular
home maintenance. Puta 2 x 4 block
facedown on the floor in the door's
path, and activate the door. If the
door fails to stop and reverse upon
striking the block, disconnect the
opener and call a servicer.
4. When installing a garage door
opener, place the control out of chil-
dren’s reach.

For more information, write Stan-
ley Home Automation, 41700 Gar-
denbrook, Novi, MI 48383-1965.

Stained Bricks
I made the mistake of putting a potted
plant (with a dish under the pot) on
the red bricks in front of the fireplace.
There is now a round water stain left
by the dish. Is there a way to remove
the stain! Thank you in advance for
your help. RUTH SUGERMAN
LOS ANGELES, CA

Water stains on brick are difficult to
remove. But, here's something worth

A garage door restraining cable prevents pleces of the garage door spring from flying
through the air should the spring snap. It's an easy-to-install safety measure.

trying: Make a solution of laundry
detergent and water, then add some
bathroom talc to form a paste. Smear
the paste on the stained area with a
trowel. After the paste has dried,
scrape it off. Repeat the process if
necessary.

If this doesn't work, get a copy of
the Brick Institute of America's
Technical Notes No. 20, titled
"Cleaning Brick Masonry.” Among
other items, this 8-page booklet dis-
cusses the removal of stains resulting
from external sources. The booklet
cosis $1 plus postage from BIA,
11490 Commerce Park Dr., Reston,
VA 22091,

Taped Return Register

My husband and I have a running ar-
gument about a register in our bed-
room. We don't heat our bedroom in
the winter, so he covers up the return
air register with tape. [ say that the
tape stops the removal of eold air from
our room. He says that if the hot air is
shut off, the return air register should
also be shut off. Which is the correct
answer’
E.C.
BRISTOL, IN

I agree with you, but it depends on
what your husband is trying to ac-
complish. By sealing off the return
register, he is isolating your bedroom
from the central heating system, es-
pecially if the bedroom door is kept
closed. Unless you keep a window
open in your bedroom for air circula-
tion, sealing the return register will
result in the room's air becoming
stagnant. This lack of air exchange
can cause some discomfort, especial-
ly if someone smokes in the room.

By not sealing the return register,
there will be air circulation within
the room. The return air will create a
negative pressure in the bedroom. In
turn, this causes the air in the house
to migrate into the room through the
door opening or under the door if the
door is closed.

The extent to which sealing the re-
turn register will reduce your fuel
consumption ts difficult to deter-
mine, I would assume that the effect
is relatively minor, ™

[} YOU HAVE A HOME-MAINTENANCE
R REPAIR FROBELEM?
Just aak Norman about i, Send question o
Homeowners Clinic, Popular Mechanics, 224
West 57tk i, New Yuri 10019, While latters

cannod be answered i MM; problems of ,g;n
mﬂ mtuul‘ will b;“::imumd ﬂlrmi'nmnpi-.r

ir mainienance gl (]
H'nm: Cnﬂma

derfa) fo hervad oy mem a%cw

Station, New York, NY 10101,
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RESTORATION

OLD HOUSE
SECURITY

BY LOUISE PARISI McGOWAN

® Securing an old house isn't just a
matter of installing the biggest,
toughest lock you can find. Aestheties
are also important in old house resto-
ration. The goal is to secure the build-
ing without sacrificing charm,

On most restoration projects, the
original locks have long since been re-
moved from the front and rear doors.
Indeed, the doors themselves may be
gone. [f you are starting from scratch,
there are two ways to tastefully lock
up the old house, The first is to replace
the existing doorknob and lock with
one that looks historically accurate,
and to add an unobtrusive deadbolt.
The second alternative is to install a
reproduction lock with a built-in
deadbolt.

Before we go much further, a quick
overview may be helpful to under-
stand why old locks (and their modern
counterparts) look the way they do.

Locks through the ages

In the early days of our country, peo-
ple were more concerned about priva-
cy than keeping out burglars.

Many of the settlers’ earliest locks
were merely thumhb-lateh sets that
could be locked only when someone
was home. A locking pin secured the
latch from the inside. These consisted
of a handle and thumb piece on the
outside and a lateh bar, cateh and
keeper on the inside. Some of these
latch sets had a string that went
through the door, from the outside,
and attached to the lateh bar on the
ingide. When people wanted privacy,
they simply pulled the string out so it
coul dn'tl}::e opened from the outside,

The Colonial forerunner of the mod-
ern lock used a bit key, also known as
a skeleton key. The locking mecha-
nism was contained in a large rectan-
gular box attached to the surface or
rim of the door. Hence, these were
called rim or box locks.

An improvement on these was the
mortise lock that was widely manu-
factured from 1850 to 1950, As its
name implies, this lock had its mecha-
nism installed in a mortise cut in the
door. Early mortise locks also used bit
keys. A version with pin tumblers,
which are more difficult to pick, came

This rim lock has a buiit-in deadbolt. The brass box mounts inside the door and the key
cylinder mounts outside. The knob spindle mounts through square hole in the box.

The hardware above s a more modest version of a reproduction antique rim lock. It works on
a regular bit key, and does not have deadbaolt capacity. This. and its smaller size, explains the
difference in price, about 5250 compared to 5700 for the one at top.

along in 1865, though this type didn't
eateh on until about 1900,
Unfortunately, an intruder need
not even pick a bit-key lock, although
it is easy to pick. A good kick or a deft
yank with a crowbar between the
door and the jamb is all that's neces-
sary to gain entry, Why? Because the

part of the loek that projects into the
doorjamb, known as the throw, is only
% in. to % in, long, much stubbier
than today's 1-in.-long standard.

Yesterday's locks tod
Your first step in restoration is to find
out what kind of hardware is appro-
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priate for your door. The suppliers
listed at the end of the article can help,
as can your loeal library and historical
gociety. Visiting restored or recon-
structed towns, such as Colonial Wil-
liamsburg, may also provide insight
(as can restored houses that serve as
museums),

Adding a deadbolt is simple. A local
home center or lumberyard should
have them. Pick one that is as unob-
trusive as possible, and install it (see
“How To Install A Deadbolt Loek,"”

age 136, Jul. "87), or have it installed
E_‘f a carpenter or locksmith.

Fortunately, there are national
sources for reproduction locks. Some
of these have modern pin-tumbler
mechanisms, and others have a dead-
bolt that is operated with a skeleton
or regular key, so they look antique
but offer substantial security. Prices
for restoration hardware range from
extremely expensive (several hun-
dred dollars per item) to slightly more
expensive than ordinary hardware.
As with any purchase, it pays to shop
carefully.

Locking double or French doors
properly just takes a bit more work

OURNAL

than locking a single door, Generally,
most double doors are secured with
cane bolts at the top and bottom rails.
The other door swings shut against it
and is locked to it. I';%lse sources listed
here should be able to come up with
matching or similar pieces for just
about any broken or missing piece.

Period slide bolts and Duteh door
guadrants are a couple of other items
still available to make old houses more
gecure, as are security bars, The lat-
ter come with metal stirrups that are
attached to the wall on both sides of
the door. Entry through the door is
unlikely when the bar is in the stir-
rups and fastened to the door.

Window security

Making double-hung windows secure
is mare difficult than making doors
secure. One of the easiest ways to do
this is with window pins, devices dat-
ing back to the Colonial period. A win-
dow pin is a Yi-in.-dia. dowel inserted
through a hole bored through both
window sashes, thus locking both
sashes in position. Sometimes the pin
hangs from a leather thong nailed to
the window trim, orelse it is left stick-

ing vut of the inside sash then pushed
home to lock the two.

A word of caution is necessary
here, however. Window pins, bars
and other security devices do make a
house more difficult to enter by foree,
but they also can hinder your ability
to eseape quickly in a fire, To ensure
that the house is safe in both regards,
balance your security needs against
those necessary for safe escape.
When in doubt, contact yvour local fire
department for an inspection of your
house. ™

SOURCE LIST
Some restoration forduare suppliers:
& Haull & Ball, 463 W, Lincoln Hay., Exton, PA
15H4 1, A 108-page catalog costs §5.
& Crown City Hardware Co., 1047 N. Allen
Ave,, Pasadena, CA 91104, A 227-page catalog
costs $6. 5. (Supplier of hardware shown. )
® Rayne & Son Custom Forged Hardware, T8
Daniel Ridge Rd., Candler, NC 25715, Nocata-
log avauilable, This company makes costom
hardware and can accurately mateh many old

pivees.

Fara directory of suppliers, write:

® (}ld House Journal Catalog, 2 Main St.,
Gloueester, MA 01930, Company does nol sell
hardware directly, but dees publish a 264-page
catilop that lists 1500 suppliers of hardware
and other old house items. The catalog costs
about £19.55.

THOMPSON'S® WOOD PROTECTOR. YOUR BEST DEFENSE AGAINST WATER. SUN AND MILDEW.
The wood around your home has enemies, Day after day, rain and sun threaten the beauty

YOU'RE PROTECTED COME RAIN OR COME SHINE.

of your wood. And threaten you with costly repairs,

You need the wood specialist—Thompson's® Wood Protector, made for wood and wood
alone. With all the waterproofing power you expect from Thompson's. And a strong preservative to
retard mold, mildew and rot. Plus sunscregns—the most of any leading wood preservative—to help

prevent fading.

Nothing beats the unigue, three way protect

it's America’s leading brand.

£ B Thomgaon and Formmty nc

on of Thompson's® Wood Protectorn No wonder
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E\XW PRODUCT Hose It Down
N P DU S This machine lets you hose a pile of
yard debris down to size. It's trim, at
LAWN AND GARDEN GEAR :: . vic, and it weighs about i00
|

pounds. You can wheel it to the pile

BY ROY BERENDSOHN, Assistant Home Improvement Editor and then rake leaves into the funnel at
| | the end of the vacuum hose. Remove
the lid and drop bulky yard debris
into the polyethylene hopper. Chip
branches by feeding them into the
funnel. It's powered by a 5-hp indus-
trial-commercial Briggs and Stratton
engine, and costs about $780 (includes
vacuum attachments) at Baker out-
door power equipment dealers. Write
to Tornado Produets, Inc., W150
N11260 Carnegie Dr., Germantown,
WI 53022,

i
il

=g
- -
===
MEE
SEE
- — -

Cnverlng New Gmund
If this machine looks unfamiliar, it's with
Epgood reason, It's supposed to be the firstofits
kind—a walk-behind, chipper-shredder vae-
uum. A 4-hp model and a self-propelled 5-hp
model are available at outdoor power equip-
ment dealers, direct from the factory or
through Troy-Bilt dealers. The machine pulls
in leaves and debris through a 20-in.-wide
snout, made from Xenoy, a new impact-resis-
tant GE plastic. From there, the material is
shredded by the vacuum fan blade and blown
into a 3%-bushel waste bag with a double-lay-
er dust filter. Branches up to 34 in, in dia-
meter are chopped up by a chipper blade spin-
ning at 3750 rpm. Options for it include a vac-
uum hose attachment, a leaf tray so leaves
can be raked into it (standard on the 4-
hp model) and a vacuum inlet cap that
diverts more power to the chipper.
Both models cost about $1000. For more
information, write to Garden Way,
Ine., 102nd 5t., Ninth Ave, Tru:..r NY 12180,

Cutﬂng Close To Home

g [Tmuost of your woodeutting
is close to home, this
electric chain saw is
worth considering. The saw

is i.q'l.ll.IllH d with a 16-in. bar and
powered by 4 12-amp, 1.9-horsepower mo- |
tor. Oil is supplied to the chain from a 3.4-
ounee reservoir and a gear-drive adjustable
piler. It costs about $350 at outdoor power

equipment dealers, Write to Solo, Ine., P.O.
Box 5030, Newport News, VA 23605, |
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Stay On The Groun
Stay off the ladder "
while you're trimming
branches with this
extending battery-
powered pruner, It has
an 8-ft.-long telescop-
ing pole, and its manu-
facturer says it cuts
limbs up to 3 in. in di-
ameter. Touse it, loos-
en the locking ring, ex-
tend the fiberglass pole
and retighten the lock-

ing ring. Squeeze the trigger and safety button to power
the saw head. The saw chain and bar are designed az a com-
pact cassette. When the chain dulls, replace it or the entire
cassette. The pruner costs about 3100 at home centers and
Sears. Write Oregon Cutting Systems-Blount, Ine., P.O.

Box 22127, Portland, OR 97222,
A Light Muich

To keep its newest mulching mowers
lightweight (60 to 75 pounds), Home-
lite made their 20-in.-dia. decks out of
aluminum. The 5-hp self-propelled
model costs about $430, and the 4-hp
push model costs about 3330 at Home-
lite dealers. Both models have
twin mulching blades. Their
other features include a dura-
ble powder paint finish on the
deck and handles, 5-position
height adjustment for cat-
ting grass from 1 to 3 in.
b tall and a 2-year warran-
ty, Write Homelite [vi-
sion of Textron, Lawn
and Garden Market-
R ing Mgr., P.O.
Box 7047, Char-
Ll lotte, NC 28241.

-'-_ -

Two Of A Kind

Simplicity has introduced two new GT
garden tractors, a 14-hp and a 16-hp
model. Both have free-floating 3-
hlade decks and a 24-in. turning radi-
us. The 16-hp model has a 50-in. cut-
ting width, and the 14-hp has 44 in.
The two share such features as 18-ga.
steel hoods, drum/shoe-type brakes,
all-welded steel frames and hot-
forged and heat-treated axles. The
16-hp model (shown) is about $5200,
and the 14-hp about 34200, at Simplie-
ity dealers. Write Simplicity Manu-
facturing, 500 N. Spring 5t., P.O,
Box 997, Port Washington, W1 53047,

Support Group

Homeowners with aching muscles or tender joints
can find support and comfort with SafetyMates, a
line of lightweight machine-washable sull:p-nrta. such
as the padded, antivibration gloves (s

from washable pigskin. Also included are padded,

own) made

| washable supports for your
back, wrists and elbows. Each
item eomes in small, medium,
large and extra-large sizes, and
| closes with Velero flaps. They
cost from $12 for a tennis elbow
support to $40 for the back sup-
port at home centers and hard-
. ware stores. For more informa-
tion, write to Ergodyne Corp.,
1410 Ene;?y Park Dr., Suite 1,
St. Paul, MN 55108,

Water The Lawn

RainScapes (below) is a low-volume
aboveground sprinkler system that
hooks to an outdoor faucet with a
back-flow preventer. A 830 kit waters
about 500 sq. ft., and includes Yi-in.-

| dia. flexible tubing, push-fit connec-

tors, sprayers and bubblers. Rain-
Gear in-ground eomponents (bottom)
replace impact sprinklers or expand a
watering system. The pop-up sprin-
klers are supposedly silent in action
and have a snap-fit cap that covers the
spray-adjustment dise, The sprinkler
serews into an ABS plastic housing
and ean be lifted out to elean the filter.
A gear-drive mechanism lifts the
sprinkler, and a stainless-steel spring
| retracts it, The RainGear pop-up
sprinkler costs about 327 at hardware
stores and home centers. For more
information, write to L.R. Nelson
Products, 7719 N. Pioneer Lane,
Peoria, IL 61615,

{Mare New Products on page 68)




Open the door to cash
and prizes with Kwikset.

With the Key Decisions Giveaway, deciding on Kwikset™ is easier than
ever. Because for a limited time, were bringing you more than our terrific
selection of great looking handlesets, leversets and locksets. Were giv-
ing you the chance to win big, with cash and prizes.

So read the attached game card for details on how to play. Theres no pur-
chase necessary, And who knows, you may already be a Grand Prize
winner.

If the game card is missing, send your name and address to Kwikset
Game Card Reguest, PO. Box B2132, 5t. Paul. MM 55182, for complete
details and a free replacement game card.

- 1892 Kwikse Corp When every detail counts™
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Shoe Test | ; |
Even the best yard tools can't get the job done if you call it
aday because your feet ache. That's why we tested these

boots. We've found them to be exeeptionally comfort-

able and lightweight. Their manufacturer says

they've tried to bring the comfort of sneakers

to work boots, and we think they succeed-

ed. They're also durable, Our boots show ¢
| hardly any wear after eight months.

The boots have a flexible polyure-
thane Comfort Core cushion mor-
tised into the sole. The cushion is ¥ o
in. thick at the heel and a % in. thick
elsewhere. The cushion’s antibac-
terial cover pulls sweat away from
your foot. The boots cost about $80
at shoe stores and work-clothing
stares. Write to Georgia Boot, P.O.
Box 10, Franklin, TN 37065,

Happy Medium

John Deere's latest lawn tractor is a
hybrid, made of parts from lawn trac-
tors and lawn-and-garden tractors. It
costs about $4300 with a 48-in. deck.
It has a 20-in. turning radius and a 17-
hp engine with pressurized lubrica-
tion and a replaceable oil filter. Power
transmission i by a 6-speed inline-
shift transaxle with internal wet disc
brakes. Its other features include a
2Ve-gallon fuel tank and a high-back
seat, It's sold at John Deere dealers,

WriteJohn Deere, 1400 13th St., East
Moline, I'L 61244,

| Why Shuvel?

[f you own a heavy-duty pickup and
get tired of shoveling out the bed to
unload it, maybe this electrically op-
erated dump trailer is the answer. It
has a 3-cu.-yd. ||iumf|l bed with a 4T00-
pound capacity, The dump mecha-
N | msm is activated by a control witha 7-
. extension cord (another control is
| by the tailgate). The bed is built from
12-ga. steel, and it measures 8 ft. long
x 5 ft. wide at its top. It costs about
F3B00 (plus ahippun%} from Tiger Line
Equipment, P.0. Box 121, 1115 N.
Ohio St., Minster, OH 45865,

SetitUp, Feeditin
Hoffeo set this lightweight
shredder (28 pounds) on legs
80 you can position it over a 30-
gallon garbage can. Feed yard
debris into the 18-in.-dia. fun-
nel, and three nylon cutting
blades shred it. It's powered
by a 49.2-cc, 2-cycle engine
with a cleanable air filter. It
comes with a set of replace-
ment blades and a pair of safe-
ty goggles. It costs about $290
at hardware stores and Hoffeo
dealers. Write Hoffco, Ine.,
3568 Northwest F St., Rich-
mond, [N 47374,

Take Your Pick

Step Right Up
This product may not be for everyone, |
but the idea of “kick-starting” a lawn-
mower i8 so interesting we thought
you'd want a closer look. The 10-piece
device fits most walk-behind models
{(except Snapper and Toro), the manu-
facturer says, and it installs without
having to drill holes in the deck. It
costs about $30 at hardware stores.
Write Universal Industrial Products
Co., 1 Coreway Dr., P.O. Box 628,
Pioneer, OH 43554.

Here are picks and planting tools with
a fresh approach. Each tool comes in a
2-pound short-handle version {(about
$13) and a 5-pound long-handle ver-
gion (about $27). The handles are hick-
ory, and the heads are ductile cast
iron with a rectangular tapered eye.
They are sold at hardware stores and
home centers, Write VEB Manufae-
turing, P.0O. Box 268, Walnut Ridge,
AR 72476,

Stand And Clip

N The Clipstik cordless trimmer
: ‘ weighs only 4.7 pounds, but it
can eut a T-in.-wide swath for
45 minutes, says its manufac-
{ turer. The G-volt tool re-
N charges overnight. It comes
I with a plug-in recharger, five
gnap-in replacement line car-
tridges and foam-covered
wrist and hand supports. It
costs about $50 at lawn and
garden centers and hardware
stores, For more information,
write Poulan/Weed Eater,
5020 Flournoy-Lucas Rd.,
P

&8
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DELTA MORTISER
AND SHAPER

BY THOMAS KLENCK, Associate Home Improvement Editor

@ Once you've equipped your shop
with all the basic stationary machin-
ery, it's time to look at the specialized
stuff that separates the weekend
woodworker from the serious enthu-
siast. Delta has recently introduced
two machines with high-end eapabili-
ties that are sized just right for the
home workshop.

The Delta model 14-600 Hollow-
Chisel Mortiser (about $588) is de-
gigned to cut square holes for tradi-
tional mortise-and-tenon joinery. It
features cast-iron and steel construe-
tion with a rack-and-pinion system for
raising and lowering the head. A gas-
filled stabilizer counterbalances the
head on the down stroke and aszists
on the up stroke.

The tool handles up to Ye-in.-gq. bits
with %-in. shanks, and it has a maxi-
mum 4%¥-in. stroke. Available acces-
sories include a bushing for %-in.-
shank bits and a 3-jaw chuek for using
the tool as a drill press. Power is sup-
plied by a 4.8-amp, Ys-horsepower in-
duction motor,

Next on the Delta agenda is the
model 43-355 Wood Shaper (about
$867). This is a 2-s machine (7000
and 10,000 rpm) that’s powered by a
1%-horsepower motor. It has a cast-

The Delta Hollow-
Chisel Mortiser cuts
holes up to Vs In. sq.
Its rack-and-pinion
system is counter-
balanced by a
gas-filled stabilizer.
It can also be used
as a drill press with
the 3-jaw chuck

iron top mounted to a steel stand. The
gpindle can be reversed to handle
either V- or %-in.-bore cutters.
Especially notable is the unique
Delta sectional fence. Made up of lay-
ers, the fence can be adjusted to con-
form to the shape of the cutter you're
using. This eliminates the need to cut
custom auxiliary fences and helps im-
prove chip removal and dust collec-
tion. Contact Delta International
Machinery Corp., 246 Alpha Dr.,
Pittsburgh, PA 15328.

fence that conforms
to cutter profiles, the Delta 43-355 Wood
Shaper handles - and Ya-in.-bore cutters.

Featuring an
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Release.
Clamp.
Rel

By designing a pair of locking
pliers that are less complicated to
use, we've made a Jot of tasks easier,

Crescent
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APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Noisy Motor

I have a Whirlpool refrigerator with
a noisy fan motor in the freezer
compartment. The model number
is EDD191SKYRO0, serial No.
561992565, Could you please give the
proper procedure for replacing the
motor?

DAVIDPFARKER
MOCKSVILLE, NC

First, stop by your local Whirlpool
parts distributor and pick up a re-
placement fan motor, Whirlpool part
No. 482569, It costs about $40.

[/nplug the refrigerator and re-
move all food and shelves from the
freezer. Next, remove the three shelf
studs on the left rear of the freezer
liner. The studs are removed one of
fieo ways, depending on the type of
stud that is used on your appliance.
Each stud will be attached with ei-
thera Phillips head screw or the
whole stud will twist out by turning it
counterclockwise,

Remove the plastic air-grille cover
at the top right of the evaporator cov-
er, and remove the Phillips head
screw behind it. Remove the screws
that hold the evaporator caver in
place and lift out the cover.

Next, remove the screw holding the
fan scroll, then remove the scrofl. Re-
move the screw holding the fan motor
and bracket to the rear wall.

Discannect the electrical leads
from the motor. Disassemble the mo-
tor bracket from the motor. Now re-
maove the fan blade and install tt on
the new fan motor facing the way it
was on the old motor. Reassemble the
appliance,

Gas Range Needs Valve
Our Sears gas range, model No.
647.7157041, needs a thermal valve,
Sears part No. 560344, Sears says the
part is no longer available, Any sug-
gestions for replacing the valve?
DAVE BLAUBACH
GRAFTON, WI

Iasked the range parts buyer at Sears
tocheck with the Roper range compa-
ny (Roper built your model range for
Sears). [ was told your valve is no
longer stocked, and there is no sub-
stitute part.

JOURNAL

NOISY FAN MOTOR

S|
EVAPORATOR COVER

H‘Eﬁﬁganﬁﬁhlﬂpﬂfmmmmimrm of disassembly at the back of
the freezer cabinet. Begin by removing the air-grille cover and work back.

However, checking with the manu-
facturer of the gas valve, Eaton Corp.,
revealed that a replacement gas valve
is available.

The Sears part number is refer-
enced to Eaton part No. Y-30111-
JAF. Eaton Corp. doesn't sell parts
to the publie, but it will give you the
name and number of a parts distrib-
utor who can get you the part. Con-
tact Eaton Corp., Control Division,
181 E. North Ave., Carol Stream, IL
GO188; (BN 332-4643,

Frosty Fridge
[ have an &-year-old Amana refrigera-
tor with a bottom freezer compart-
ment, model BC20E. The line that
drains the defrost water into the drip
pan underneath the appliance
freezes, and the bottom of the freezer
builds up with ice. After removing the
ice, | have made sure that the drain
hole is not blocked. After a eouple of
days, I then find that the drain hole
has frozen again. What do you think

could be the problem?
LLOYD ZABLOSKI
MINNEAPOLIS, MN

You may need an Amana servicer to
correct the problem. Assuming the
defrost drain tube is not plugged, de-
[rost water may have leaked between
the drain tube and the foam insula-
tion below. Now the insulation in
that area has become frozen. Asa
result, the drain ftube cannot warm

adequately during the defrost eycle.

In turn, defrost water cannot drain
completely. It overflows on the com-
partment floor and freezes.

A servicer may cut away a small
section of the back of the refrigerator
and dig out the foam insulation, if it
is wet, and reseal the tube to make
sure it doesn't leak again. The re-
paired area will need ta be packed
with new fiberglass insulation or
sprayed with foam insulation.

The servicer may choose to adapt a
drain heater to the tube to keep this
area warm during defrost to prevent
the ice buildup.

Product Alert

Muagic Chef Co., Cleveland, Tennes-
see, manufactures gas ranges under
the brand names Magic Chef, Admi-
ral, Norge, Hardwick and Crosley,
Those that were manufactured be-
tweenJan. 1 and Aug. 23, 1991, may
have faulty top-burner gas valves
which could fail and cause a fire. If
vou recently purchased one of these
ranges, contact the company at (800)
544-2538 so they can determine if
your range has defective gas valves. If
it does, the valves will be replaced at
no charge. ™

0 YOU HAVE AN APPLIANCE PROBLEM?

Just ask Steve about if. Send your question, along

with the model and serial numibers, to Appliance

Clinic, Popular Mechanics, 224 West 57th S,

New Yu;i,dlﬁziﬂ?}ﬂﬂlk hf:erﬂ cannot be an-
L iclind i, ] o 7

ieill be discussed in the column.

o
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TOOL TEST

BLACK &
DECKER
SAWCAT

TEXT AND PHOTQOS
BY THOMAS KLENCK,
Associate Home
Improvement Editor

® These days, the name Black &
Decker appears on everything from
toasters to cordless vacuum cleaners.
Well, just in case you've forgotten,
the company also makes power tools
—and not just the garden-variety
consumer models either. One of
B&D's latest offerings in the profes-
gional power tool market is the Saw-
cat line of circular saws. We decided
to try out the top-of-the-line, 13-amp
model 3064 TVi-in. Super Sawcat to
find out just how well this tool stacks
up against the competition.

All other saws are either pivot-foot
muodels, where the base pivots at the
front to expose or retraet the blade,
or drop-foot saws, where the blade
moves straight up and down through
a channel assembly. The Super Saw-
cat is a rear-pivot-foot saw with a slid-
ing channel and locking mechanism
similar to drop-foot models. It has the
smoothest-operating depth-of-cut ad-
justment of any saw we've tried. And,
there's a depth scale on the blade
guard that beats out competing mod-
els for readability.

All of the controls are easy to oper-
ate, and the tool has a large aluminum
base for good stability. Unlike any
other saw we've tried, the Super Saw-
cat can be adjusted for blade/base
alignment—a good idea if vou use
straightedge cutting guides and de-
mand the best cuts.

Other notable features include an
electric brake, a shaft lock to speed
blade changes and an inch scale on
both sides of the kerf indicator to
quickly gauge cutoffs, The base is di-
mensioned so that the distance from
the kerftoone side iz 5% in. (the width
ofa 2 = 6), and 1%%in. (the thickness of
nominal 2-in, lumber) on the other.
The blade angle can be set 5° higher
than ordinary saws—up to 50°—and
the handle has a unique cord elip
that's handy for keeping the cord

BED's mode! 3064 Super Sawcat features an innovative blade-depth mechanism, modular
construction. blade/base alignment adjustment and a maximum 50° bevel capacity.

operating. Thi=s Sawcat also features
Black & Decker's modular design sys-
tem that's claimed to make the tool
easier to repair. We did find, howev-
er, a rattle between two houging com-
ponents that might not have been
there with conventional eonstruction.

Black & Decker's suggested retail

o ST
Front knob locks or loosens modified phvot-

foot blade-depth adjustment. Scale on blade
guard indicates depth of cut.

price is about $236. The Super Sawcat
i also available with an 8%-in. blade
{model 2965). By the way, if you like
yellow, look for DeWalt’s model DW
364—it's virtually identical to the
B&D 3064, For more information,
write to Black & Decker, 10 N. Park
Dr., Hunt Valley, MD 21030, P

Alignment between blade and aluminum
base edge |s adjusted at plvot oint. Paralliel

away from the cutline in certain appli-
cations. In use, the saw is comfort-
able, fairly well balanced and smooth

A mastimurm 50° bevel setting ls 5° more than
typical 7Ve-in. saws. Large knob and smooth

action make adjustiments easy.

Clip-on handle heips keep cord away from
blade in certain applications. Model 3064 I3
double insulated with a 2-prong plug.
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MACH 1 SAW
BLADE

® The new Craftsman Mach 1 saw
blade caught my attention because of
its aggressive hook angle and shallow-
gullet teeth. Sears touted it as fast
and smooth-cutting, but lots of com-
panies say that about their saw
blades. To find out how well it works,
[ uzed a 10-in,-dia. 40-tooth Mach 1 to
rip and crosscut thick pieces of maple,

i1 The Mach 1 saw blade has carbide-
tipped teeth and a very aggressive tooth
pattern. Cutouts help blade run cooler.

JOURNAL

oak and ash. 1 also built some furni-
ture with it. I found it performed as
well as Sears said.

The thin-kerf saw blade breezed
through the 3-in.-thick stock with
hardly any burn marks and produced
surfaces as smooth as the very expen-
sive saw blades that | use. Of course,
professional saw blades are more du-
rable, but most hobbyists won't put
this blade to that kind of use. For the
money, it's a very good blade,

The fact that the blade produces
such asmooth edge is a handy feature.
In finish carpentry, for example,
there are times when you glue a mold-
ing or an edge band to the sawn sur-

Z The blade breezed through thick hard-
wood stock, like red oak, while ripping
and crosscutting.

face, without first running the work-
piece over the jointer or smoothing it
with a hand plane.

It also enables you to quickly and
accurately saw out tenons. I sawed
several tenons with the blade, and all
of them had nice, smooth cheeks and
shoulders. This makes it far easier to
slide the tenon into the mortise.

All the Mach 1 blades have carbide-
tipped teeth and are available in 6%
in., TW-in., 8%-in., 9-in. and 10-in. di-
ameters, They cost from $£10 to $35 at
Sears stores and through the catalog.
Write Sears Roebuck & Co., Sears
Tower, Chicago, IL 60684,
—Rosario Capotosto

3 A plece of red oak Is resawn with the
Mach | to demonstrate glue-quality surface
left by saw blade.

RESERVE OFF

ICERS’

TRAINING

You've got the potential. But it'll take confidence
initiative and self-discipline to really bring it out.

Army ROTC is a college &

ctive that'll help you

develop those leadership skills, for success in college
and in the military or civilian world beyond.
Class time is about 2 to 4 hours per week. And in most
cases, you're under no obligation until junior year
Shouldn't you find out more about ROTC? Call 1-800
USA-ROTC. Or contact your local University Professor of
Military Science. It's your move.

CORPS
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Green'CarCare: -

Why It's Important

Being kind to the environment includes being kind

to your car—and vice versa.

® We like cars. We like to drive them, we like to work
on them—and we'd like to continue to do so.
Cars, car enthusiasts and backyard mechanics are
on the edge of political correctness in modern, post-
OPEC, responsible-"90s society. We've had a reputa-
tion for ecological irrespongibility that isn’t entirely
misplaced, with our penchant for more power, disdain
. for CAFE regulations and emissions controls,
ﬁd a'nasty habit of utiligiiy our used erankcase
- drain oil and antifreeze for weed control in vacant lots.
' But it doesn't have tobe that way. Modern cars have
heavily integrated, highly efficient fuel injection cum
emissions systems. Efficiency means burning fuel and
extracting all of the heat energy, which translates into
more power and lowered emissions. Recycling, new
buzzword elsewhere, isn't new to the aotomotive field,

as Henry Ford used lumber from packing crates as
floorboards on Model Ts. Virtually all of a modern cat's

Used crankease oil, used coolant from your radiator,
old batteries and tires are now the focus of federal, state
and, in many cases, local legislation. More importantly,
they're the focus of viable marketing programs by
such notable corporations as Kmért, Sears and Exxon
(among others) to provide a place for the do-it-your-
selfer to bring materials to be recyeled.

No one has seriously suggested that backyard me-
chanies be prohibited from working on their own cars.
Yet. But commercial repair shops are already subject
to a bewildering array of regulations covering the dis-
posal and recycling of these everyday items. These reg-
ulations are sometimes difficult to comply with, and in-
crease the already high overhead carried by the shop
owner, If every one of us who works on his own cars
manages toreduce nonrecycled waste to acceptable lev-
elg, and maintains hjs high-tech automobiles to meet
emissions regulations, we'll be able to continue to do our

metal parts and many of its plastic ones can be recyeled.  ownmaintenance and repairs. — . —Mike Allen
POPULAR ml-ﬂiﬁlﬂ-\" 1992 RACKGRCUING POTD Y 1L RESSAWEST GHT 75
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To avold confusion, first match the replacement

@ Despite your car's supertech com-
puter controls and leading-edge me-
chanieal sophistication, it still needs
to be tun
run at its full potential. While sealed
electronic components and seeming
wizardry have forever done away
with such rituals as setting breaker
points and adjusting the idle mixture,
you still must inspect spark plugs,
l:lug wires and filters. And you should
ook over the computer’s shoulder and
check that the ignition timing and idle
speed are set correctly.

spark plug wires to the old ones.

up regularly in order to |

Engine Tuneup
For Peak Efficie

WZ o2

- .
W ".I|I
-
= & AN e

ar diese] fuel, it still needs air in order
to run. Begin the tuneup by checking
the engine’s air filter,

In most modern cars with port fuel
injection, low hoods and eramped en-
gine compartments, you'll find the
air-filter housing mounted away from
the engine’s air intake, The houging is
typically in one of the front corners of
the engine compartment where it can
easily collect fresh air and feed it via
a duet back to the engine’s intake. On
older rigs and some trucks, which
have either a carburetor or throttle-

There are still
s0me new cars—as |
well as a lot of old- =
er ones—that use |
manually adjust- | |
able valves. Soa
correct valve ad-
justment can buy
some efficiency
and performance.

Gotta
breathe
Regardless of your
car or truck's
make, model and
vintage, whether
it runs on gasoline

7t

Tighten the locknut until the feeler gauge
drags between valve stem and rocker.

- body fuel injee-
| tion, the air filter
is mounted direct-
ly over the carb or
9 throttle body.
Carefully in-
spect the filter ele-
ment. Ifit is torn,
| obviously dirty,
oily or otherwise
suspect, you must
i replace it.
f only the small
Al section of filter
opposite the fresh-
air intake is dirty,
vou can turn the
filter 180° and re-

P ILLLISTRATIONS BY HAMK [KEN
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ncy

install it. If you are not sure whether
to replace it or not, do so. A clean ele-
ment ensures freer breathing for
more efficiency than even a slightly
dirty one. Before putting the filter
back in the housing, wipe clean the in-
side of the housing and inspect its
sealing lip for tears or cracks.

Next, undo the connections at both
ends of the intake duct—as well as
any intermediate connections—so
you can remove and thoroughly in-
spect the duct itself. Check it for E:‘m-
holes, eracks and tears. Any leak in
the duct of a remote-mounted filter
allows unfiltered air into the engine,
It may be possible to repair small
holes or tears using a dab of silicone
sealer, Be sure that the duct is totally
clear of debris. When you reinstall the
duet, make sure all elamps are in place
80 the duct seals at both ends,

Be sure that a carburetor- or throt-
tle-body-mounted filter housing is sit-
ting squarely, and that the gasket un-
derneath the housing is intact and in
place before tightening down the
wingnut. Also, be certain that the
small sealing washer under the wing-
nut i8 in place when reinstalling the
housing cover.

Despite being fed an unabated vol-
ume nip clean air through the filter and
intake, your engine ean still run like it
is suffocating if the intake valves are
not all opening as far as they should
be, Likewise, if the exhaust valves
are not opening entirely, exhaust gas-
es will not be totally scavenged from
the combustion chamber. In both
cases, performance, fuel economy and
emissions suffer.

If your car has hydraulic tappets
and requires no valve adjustment—
and you hear no ticking from the
valvetrain and don't notice a specific
drop in performance—fine. The hy-
draulic tappets are doing their job of
keeping valve lagh where the engi-
neers designed it. However, if your
ear does not have self-adjusting hy-
draulic tappets, you must adjust the
valve lash, whether your engine has

| pushrods or overhead camshafts.

If your engine is warmed to operat-
ing temperature, don’t immediately
reattach the duct between the air-fil-
ter housing and the intake. Leave it

{More Car Care Guide on page 78)



If You Don’t Use GenuineToyota
You May Not Be Such A Popular Mechanic.

The wife says, "Let a pro-
fessional fix i’ You prefer to
do it yourself. And if you don't
use Genuine Toyota Parts, you
may find yourself in a rather
awkward situation.

The truth is, unlike wanna-
be aftermarket parts, only
Genuine Toyota Parts are
made to official Toyota fac-
tory specifications and
workmanship. So not only

do they fit right, but reliability
is built right in.

Take cur oil filters, for
example. They have an anti-
drainback valve which doesnt
allow oil to drain back once
the engine'’s been stopped.
This permits instant lubrication
when you restart your engine.

You'll also know exactly
where to go for the right part.
Right away. For a price thats

Parts,

right on the money. And thats
your Toyota dealer.

So insist on Genuine
Toyota Parts. It could possibly
be the best thing you can
do for her Toyota. And your
popularity.

PARTS &
SERVICE
@ TovoTA
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g off and clear away any other compo-

nents that might be blocking the valve
cover, or covers on V-type engines. If
the engine is not fully warmed, how-
ever, reattach the duet and run the
engine until it reaches normal tem

perature before adjusting the valve
clearance. In either case, have a new
valve-cover gasket rea:h for when
vou reinstall the
COVEr, ;

With the engine =
warmed and not }
running, remove
the valve cover{s).
While certain spe-
cifies of checking
and adjusting valve
clearance do vary §
from engine to
engine, other ele-
ments of the pro- S8
cess are universal.

Depending on
your engine, you
may check the
clearance by slid-
ing a blade-type
feeler gauge be-
tween the top of
the valve stem and ~
the rocker arm,
between the cam-
shaft lobe and the
valve, or between the cam and tappet,
for instance. You may change the
clearance by loosening a locknut and
turning an adjusting serew on the
rocker in or out, or perhaps by turn-
ing an adjosting screw inside the tap-
pet, or even placing shims under the
tappet, for example.

Regardless of the particulars, uze
the correct size blade-type feeler
gauge specified by the carmaker.
Typically, intake and exhaust valves
have different clearances due to the
different rates of heat expansion of
the valves. As you check each valve's

Timing marks are easler to read Iif you
highlight them before checking the timing,

8
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clearance, double check whether it is
an intake or exhaust valve. Always
check the clearance when the valves
are fully closed. That's when the
round part of the camshaft—180°
from the high point of the cam's lobe—
is opposite the valve or tappet, or the
pushrods are free of tension.

The easiest ua} to ensure that you
check the valve
clearances proper-
ly is to do so when
the piston is at the
top of the com-
pression stroke
and both the in-
take and the ex-
haust valves are
fully closed. Check
and adjust the in-
take and the ex-
haust valves for
cylinder No. 1, and
/| then turnthe en-

| gine so that the
next piston in the
firing order is at
the top of its com-

ression stroke.
ow you can check

Most air cleaners now are small, rm;'lgular
and mounted away from the engine instead
of directly on top In the center.

and adjust all the
valves in only two
revolutions of the
crankshaft.

Use a large box wrench or socket
and long-handle ratchet on the crank-
shaft pulley bolt to turn the engine.
To make turning easy, remove all the
spark plugs so there is no compres-
gion, In fact, remove the plugs any-
way, since you should be changing
spark plugs as part of the tuneup. If
your engine is a diesel, relieve com-
presgion by removing the glow plugs.

Hot and on time
After the valves are adjusted and the
valve cover(s) are replaced with a new
gasket, you can install new spark
plugs. Check each plug’s gap before
you install it. Also match the new
gpark plugs to your old ones. Make
sure the threaded terminal end is the
same size as your old plug. Also,
check the wire-connector end of the
plugs to see if you have to thread ter-
minal connectors onto the plugs’ tips.
Inspect each old spark plug as you
remove it. The electrodes should be
golden brown. If the electrodes are
blistered white or sooty black, there
i a fuel mixture or other kind of prob-
lem in that eylinder. When installing
the new spark plugs, remember to put
a dab of antiseize compound on the
threads so you can remove them at

your next tuneup. This is especially |

important on an engine with alumi-
num cylinder heads. You should also
put a dab of silicone grease or spray
some silicone into the spark plug wire
boot as you attach each plug wire.
This not only helps the boot come off
easier, it also seals out moisture and
reduces radio interference.

Before reattaching the spark plog
wires, however, inspect them. Due to
the extremely high firing voltages of
today's cars, even the slightest crack
or other damage to the wire's insula-
tion is enough to cause a misfire, Plug
wires with cracked or brittle connec-
tor boots must be replaced. A simple
check for spark plug wire voltage
leaks is to use a household sprayer
—suich as one used for misting plants
—to spray water at the wires while
the engine iz running. If the
engine stumbles or misfires as you
spray, replace the wires. Use an chm-
meter to check the continuity of the
wire if you suspect that the wire can
be broken internally. Check vour
shop manual for the resistance specs
for your car's wires. Always place the
plug wires in their looms, and avoid
placing the wires for sequentially fir-
ing plugs adjacent to each other.

Next, verify that ignition timing is
correct—even if your car has com-
puter-controlled ignition.

Check the underhood tuneup deeal
or shop manual for the specifics of an
ignition timing check. You may have
to temporarily raise engine speed and
disconnect a vacuum hose or a wiring
connector. Clip the inductive pickup
of the timing ight around the No. 1
s k plug's wire, connect its leads to

e battery and aim the light at the
crankﬂhaft or flywheel-mounted tim-
ing marks. [f you cannot clearly see
the marks, you may have to highlight
the numbers on the pulley or marker
with some white shoe polish or even
typewriter correction fluid,

0 adjust the timing on an engine
that has adjustable timing—one not
equipped with computer-controlled
timing—loosen the distributor’s hold-
down bracket just enough to swivel
the distributor as needed. Tighten the
bracket and recheck the I;imirl.a,rr P

'GREEN' CAR CAHE TIP
® Each time you install new plugs. you
use up some of the Earth's resources and
add to the solid-wastle problem. So get
more useful lile from your next set of spark
plugs by installing a set of precious
metal- (such as platinum) tipped plugs.
Though these plugs cos! more than othar
spark plugs. they fire cleanly for two to
three imes longer than others. |

More Car Care Guide on page 80/
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THE INCREDIBLE NEW
POLISH & SEALANT

THAT MATCHES YOUR
CAR’S COLOR TO SHINE,
SEAL & COVER SCRATCHES!

MATCH YOUR CAR'S
EXACT COLOR

You'll be amazed at how it works. The
Color Match systam goes on easy, and
will actually match your car's color.
While tha acrylic shield protects your car
frem the eflacts of road and nalure,
Color Mateh covers over all the nicks
and scratches in your car's paint. Color
Match leaves a claan, beautiful shine
like the day you bought your car—And
don’t worry, Color Match is not a paint
It's a high-tech dye in an acrylic polish
blended 10 malch your car's color—
resulls that last for one full year, guaran-
m Im.-an after 50 times through the car

BEFORE

INTRODUCTORY OFFER

$1995
i

Order now and you'll receive
a second bottle of Color
Match, in the color of your
choice, absolutely FREE. All
that we ask is that you fill out
a simple marketing survay,

r
WITH UV=-2000!
Color Match does more nan |u=,1_ r4:|-r
siore your car, it actually profects you :
car's finish from the damaging rays o
the sun and ackd rain. Our grclusie
UV -2000 screens oul nluhedamagl-
i) uftra vioket rays shat tade and dull

your car's finish

THROW AWAY THOSE OLD
WAXES & POLISHES!

White and clear palishes may shine your
car, but they will only highlight ail the
scraiches and swirl marks. Color Malch
is the revolutionary new acrylic sealant
that duplicates your car's original finish,
The acrylic dye covers over imperfec-
lions -just ke shoe polish eliminates
and covers scufl marks in your shoes.
No other products can . protect,
and restore your car's finish like COLOR
MATCH -GUARANTEED TO LAST
FOR ONE YEAR!

infarmation that we'll usa
when we release Color
Match 1o finer stores—AlL A
price of $33.85

|

=
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INTRODUCING AN AMAZING BREAKTHROUGH THAT CAN
ADD HUNDREDS OF DOLLARS TO THE VALUE OF YOUR CAR!_

MAKE YOUR CAR
LOOK SHOWROOM NEW!

You can add hundreds of dollars 1o the value
of your carl Car experts agree that by improyv-
irg the way your car looks, It can raise s
value substantially. Everyday nicks and
scralches can take away hundreds of dollars
from the value of your car. Color Match will
make all those nicks, swirl marks, and scralches
vinually disappear! Even dull, laded finishes
from years of expasure (o the road and nalure
can be brought back to tha cars shine and
color, The sacral is in the acrylic finish—the
SaMe as your car's ongnal paint, with the
color to match,

' al r 1
$20 VALUE FREE!
WITH EVERY ORDER
Wwe'll also sand you
Glass Shield window
motectant, Fog Shield,
and a boftle aof Winyl

ponus valug ol over
Er0 00!

l Dura Gloss, an ¥
e ey

L —————————

n-w—-—:-n--—-n—u-*u—-—-—'—-h

COLOR MATCH Dept. 1467 ]
300 McCann Street, Nashville, TN 37210

YES Sengma my Color Manen Sysiom Today, and incluge my second boftie res. | v i
rebcatedt my ooiod choce bek H
ind Wiyl Dura Gioss | Allfaronky 106 1
CAR 1
MAKE YEAR MODEL/COLDR E
LAH 82
MAKE YEAR MODEL COLOA }
TN Hesdorie 34 saies ti Credit Cand Buyers call! {815) 254-7230 i
Encicesd & chech or MO & 3 OR, chamge inmy [ VISA T MasisrCard l
Ao Enp. Diaie l
Mime

|

Aeldrees ﬁ
Al grders procencad promeEy, Stpmet guaramoed witin 5 days T AN I
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Troubleshoot
Fuel Systems

_-:.:I'

CORRECT SPRAY SOUD SPRAY
PATTERN

CHRTY NOZILE

LINEVEM SPRAY

Unlike a carbureted fuel sys-
tem, which typically has a me-
chanical pump supplying enough
of a stream o fueli to the carb to
keep the fuel bowl full, a fuel-in-
jection system needs to be pres-
surized from the tank all the way
to the injectors.

A tank-mounted electric pump
fills the filter, the fuel lines and a
special manifold, called a fuel rail.

hat fuel the injectors do not use
gets recirculated back to the
tank. A fuel-pressure regulator

A laulty injector spray ks a result of dirt or wear, and may reguire cleaning or replacement.

@ Science-fiction author Arthur
Clarke (who invented the geusg'n—
chronous satellite, among other
things) says that any technology that
is sufficiently advanced is indistin-
guishable from magic.

As advanced as the modern car's
fuel-management system is—trust
us, it's not close to magical in charac-
ter. And, it responds to all of the fa-
miliar laws of physics. It's all a matter
of understanding what's supposed to
be happening under the hood as a
prerequisite to fixing it when it's not
working properly.

Just about all of the eurrent cars
have electronically controlled fuel-in-
jection systems—either with an injec-
tor mounted right at the eylinder’s in-
take port orin a l:vaant.l'a]]:';;r mounted
throttle-body housing. The injectors
used in diesel engines and some older
TED“M engines are mechanical.

nd, of course, there are still many
cars and trucks running around
equipped with carburetors.

Reading the signals

Regardless of the way your engine
Feta its fuel, the symptoms of an over-
y rich mixture and an overly lean one
are universal. If your engine is ping-
ing, running hot, showing blistered
spark plug electrodes and putting out
unacceptable levels of NO, , check for
a problem that would cause a lean
mixture. [f your engine is leaving
gray or white smoke, stumbling on ac-
celeration, using more fuel than it
used to, showing dark sooty deposits
on the afmrk glugs and pegging the
needle of the CO or HC meter on the

BO

emissions tester, look for an overly
rich mixture.

Of course, on cars equipped with a
gelf-diagnosing, engine-management
computer, you will be alerted to the
problem early by the CHECK ENGINE
warning light glowing at you from the
dash. In that case, vou can use the
computer to help vou pinpoint the
problem by accessing the computer
trouble codes,

But not all problems are within the
purview of the computer or subject to
the car's self-diagnosis capabilities,
And cars with less sophisticated fuel
systems can't help you find fuel-sys-
tem problems. For instance, if you
seem to be filling the tank more often
than before and smell gasoline—even
oceasionally—you must rely on your
own skills to check for a fuel pmhz;nm.

Under pressure

You already know the usual cautions
about making repairs to the fuel
system: Disconnect the battery’s
ground connection before you begin,
and do not smoke. When you are
working on a fuel-injection system,
add another caution: Relieve fuel
pressure in the system.

‘GREEN’'CAR CARETIP

& The precision of a fuel injector can ba
critically altered by even the smallest
piece of dirt in the fusl. Therafore, fusl-lil-
ter care is even mare important with fuel-
injactad angines than with those aquipped
with carburetors. Replace the fuel filter af
least every year, or 12,000 miles, and be
sure to check its connechions for wear and
possible signs of leakage each time,

ensures that the system always
has the correct pressure,

Relieve pressure in the system be-
fore undoing fittings or disconnecting
fuel lines. A 50-psi shot of gasoline in
the eye is no fun, While some systems
have a special fitting to release the
pressure, others do not. If there is no
specific procedure in your shop man-
ual for relieving fuel-system pres-
sure, pull the fuse for the electric fuel
pump. Then crank the engine afew
times. Inany case, cover a fitting with
a clean shop towel before loosening it
and have a container in place to cateh
the spillage.

Given that the entire system is al-
ways pressurized, it becomes evident
that even a tiny leak has the potential
to become a deluge very quickly. You
should periodically—twice a year—
inspect the entire system for any
gigns of leaks.

Start at the tank and work your
way to the engine. The tank itself
should be dry. If there is physical
damage to the tank, such as pinholes
or cracks, the tank will leak. The tank
may be damaged around its mounting
straps or bolts, along the bottom—if
you typically drive off-road—and
around areas of stress, such as the fill-
er-neck connection.

Fuel-injected cars usually have the
pump mounted in the tank, along with
the gauge sender. Check the connec-
tions from the pump to the fuel line,
as well as the return line back to the
tank.

Next, check the fuel filter. The fil-
ter for a fuel-injected vehicle may be
mounted under a rear wheel well, in-
side a frame rail, inside the engine

I eompartment on the firewall or on a

POPULAR MECHANICS & MAY 1992



strut tower. Check the filter connee-
tions and the area around them for
signs of leakage, stains and even wet-
ness. Ifthe filter connections are leak-
ing, do not simply tighten them, re-
move the filter and determine why
they are leaking.

While some filters have threaded

connector fittings, others have flexi-

ble hoses with —

pressure may also have a defective
pressure regulator or check valve, as
well as a leak.

Injector checker

Unlike a defective carburetor, you

can't rebuild a bad injector. But you

can replace defective fuel injectors.
Depending on your injection sys-

clamps and some |
have special, |
quick-connect-

type fittings. In-
spect the fuel line
connectors and [——
the ends of the
fuel line where |
they attach to
the filter. Small
cracks, hardened
hose and grit on |
the connectors =
will all cause a
leak. Be sure to
use the right

T tem, you may be
b able to remove

| the injector from
/| its bore in the
throttle body or
intake manifold
and have it fire
into a container.
The fuel spray
ghould be a com-
cal-shaped mist,
| spreading out
.| from the orifices
in the injector's
j tip. If the fuel
sputters, comes
out in a stream or

b

. — I .
size flare-nut partials t-
wrenches when *mwmm::dﬁ‘r;l tern, cl?;:iﬂle
loosening and °° oy hidden " injector's tip—it

tightening flare-nut fittings.

Next, check the fuel line from the
filter to the fuel manifold or pressure
regulator on fuel-injected cars, or to
the carburetor on engines equipped
with one. Check those connections
for signs of leakage. If there are any,
correct them,

On fuel-injected cars, you must also
inspect the injectors at the fuel rail as
well. Depending on your vehicle's in-
i::tinn system, the fuel injectors may

attached via small fuel lines or di-
rectly to the rail. Also, the injectors
may be held in the intake manifold
separately or by the fuel rail.

An injector that is not properl
seated or attached to the fuel rail wi
leak fuel. Aninjector that is not prop-
erly seated in the intake manifold will
allow air to seepinto the intake, creat-
ing an overly lean mixture.

Also check the fuel return lines,
from the rail to the tank or pressure
regulator for leaks,

he last place the fuel may leak is
past the injector tip into the engine. A
dripping injector causes hard start-
ing, rough idle and stumble. While
there are specific—but expensive—
injector test gauges, you can check for
a dripping injector by seeing if the
fuel system maintains its specified
re by tapping a pressure gauge

into the system and noting the pres-
sure drop. Compare how long the sys-
tem holds pressure versus factory
specs. A system that will not hold

POPULAR MECHANICS ® MAY 1992

| all conneetions. |

may merely be caked with varnish or
other deposits. While a properly
equipped repair shop can pressure
clean the injector for you, you can also
first try adding a fuel-injector cleaner
to your tank. Or simply replace a
poorly spraying injector. :

If you can remove the injector with-
out disconnecting it from the fuel rail
or line, you can check it for a leaking
or dripping tip. If the injector is drip-
ping, replace the injector.

You should also check the resis-
tance of electric injectors. Disconnect
the electrical connection from the in-
jector, and hook an ohmmeter across
its terminals. Compare the reading
with specs. If it's too high or too low,
then it should be replaced.

create a richer-than-normal mixture
for starting the engine, most fuel-in-
jection systems enrich the mix by
adding fuel via a special cold-start
injector.

If the cold-start injector eontinues
firing after the engine iz warm and
running, performance, economy and
emissions all suffer, If the injector
fails to work when the engine is cold,
the engine will be difficult to start,
and may not start when temperatures
head south.

Check your shop manual for the
specifics of the injector's operating
parameters. The injector should re-
ceive current only under specific en-
gine conditions—connect an amme-
ter/voltmeter to the injector's wiring
and determine that it's operating
properly. You should also check the
injector’s resistance. Replace a sus-
pect cold-start injector.

Too much or too little air will also
cause performance and emissions
problems. While the engine computer
relies on input from the airflow sensor
in the throttle body to know how
much fuel the injectors should deliv-
er, simple mechanical elements can
still alter the airflow.

While restrictions in the intake
stream—a dirty filter element or a
erimped or blocked duct—cause per-
formanece problems and an overly rich
mixture, the engine computer may
compensate by reducing fuel flow,
further killing performance.

However, air or vacuum leaks—
especially after the airflow sensor
—ean cause a critieally lean mixture.
Most injection systems provide a vac-
uum port on the intake manifold or
throttle body for vacuum checks. If
vacuum is lower than specifications,
check for a leak.

Besides checking all vacuum hose
connections, also check seals around

A rough-run-
ning engine can
be caused by un-
even injection. If
any injector is
not receiving g
enough vol
or none at all—
trace its wiring
back to the eon-
trol module. Re- |
pair chafed orcut | =
wires and clean —

Richorlean |
While a carbure- |
tor uses a choke Fuel leakage

- -
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. connector fittings may require
to reduce air to disassembly and instailing a new washer,

fuel injectors and
the throttle body
itself, Check the
throtile shaft seals
—by spraying
them with oil and
then watching
the vacuum read-
ing—as well as
the seals on the
ductwork. And
don't overlook
the obvious—
check the intake-
manifold gasket,
the throttle-body
gasket or the

St

carburetor gas-
ket. ™
8l
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“Reduce Rolling

Resistance

® Maybe because it’s such an obvious
truth that so many people overlook it.
But, the less energy your engine
needs to simply overcome the vehi-
cle's resistance to rolling, the better
its performance. Or, put another way,
the lower your car's rolling resis-
tance, the less fuel it consumes and
the less exhaust it produces. So, to
make sure you are, in fact, getting
maximum performance, be certain
that vour vehicle's rolling resistance
is as low as possible.

To ensure that each tire is doing its
full share all the time, check the infla-
tion of your tires—spare included—at
least twice a month, Remember, the
normal action of the tread hitting the
pavement and sidewalls flexing and
straightening as you drive, heats the
tires, raiging pressure. Check infla-
tion before you drive the car that day.
Use a quality pencil- or dial-type infla-
tion pressure gauge. Make sure your
gauge reads to at least 60 psi if you
have a temporary mini spare. And, do

Tires

Start by making sure your tires are
properly inflated, since underin-
flated tires require more energy to
roll than properly inflated ones.
Underinflated tires also produce
more heat as they roll—aecelerat-
ing tire wear and increasing the
likelihood of tire failure.

With the popularity of quick-in/
quick-out ﬁfmng stations and the
near-universal use of radial tires,
fewer people are being asked—or
thinking to ask—if their tires are

roperly inflated when they stop
or fuel. And even the educated
eye can look at a severely underin-
flated high-performance, low-pro-
file radial and judge it to be just
fine when it is not.

CALIPER

not rely on the gauge attached to the
air pumia t the filling station—abuse
and ne make these pauges noto-
riuusl;.r inaccurate,

The tires should be inflated to at
least the pressures recommended by
your carmaker, Check those recom-
mendations on the decal that's either
on one of the door posts or in the glove
compartment. However, remember
that the manufacturer's recommen-
dations for tire inflation pressures are
for a eompromise of a zoft ride, han-
1 dling and fuel economy, You canin-
crease your car’s fuel economy by
}Fpmg the pressure by a few psi.

owever, you may give up some-
thing in ride softness since the in-
creased inflation reduces the side-
wall flex of the tire.

The volume of air inside the tire
also determines how much load the
tire can carry—the more air, the
greater the load. This is critically
important if you're towing a trailer
or filling the bed of your pickup.
However, when pumping up the
air pressure, be sure to not exc
the tire maker's inflation limit
which is embossed on the sidewall
of the tire,

And since air pressure is tem-
perature dependent, be sure to

Asinflation pressure goes down,
the tire’s tread deflects more as it
contaets the road. That deflection
increases friction between the tire
and the road, increasing rolling resis-
tance. Also, tread that deflects, or
squirms, when it contacts the road
does not stay open to shed water as
well as the trea[r of a properly inflated
tire. In addition, thanks to the lack of
air, an underinflated tire's sidewall
flexes excessively during hard cor-
nering. This flexing lifts the edge of
the tread, further reducing traction,
The flexing of the sidewall as well as
the squirming tread contribute to
overheating the tire.

If one disc-brake shoe or pad is visibly worm more
than the other, the brake caliper is sticking.

‘GREEN’ CAR CARETIP

= Unneeded friction at the wheels is only
one form of fuel-robbing drag. An equally
serious impedimeant to efficlency Is poor
aarodynamics. Do nol, as a matier af
course, load gear on a roof rack whan it
will fit inside the vehicle. If you must
travel with cargo, luggage or camping
gear thrusting upward from the roof, load it
as flat and as asrodynamically as possi-
ble, covering it tightly with a secure tar-
paulin to reduce dislurbances to the air-
flow. Or use one of the modern, sleek roof
racks which totally encloses the load.

gets cold. Every 10° F drop in tem-

perature is worth 1 psi. Likewise,

as summer temperatures soar, you
might have to bleed some air. But
ido not bleed air pressure from a tire
that has had its correct preszure
raised by driving. The pressure will
return to normal as the tire cools.

Alignment

Wheel alignment is simply the rela-
tionship of the wheels, and tires, to
the geometry of the various suspen-
sion members. Carmakers send each
new car out into the world with its
alignment set to specified angles.
However, as suspension components

SR

Tire tread wear indicates | from left to right | worn suspension, overinflation, underinflation, toe and camber probilems.

B2

(More Car Care Guide on page 83)
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On sale April 26-May 9. 1992. "= To save on all your
car care needs, Kmart is
_ all you need to know.
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Turtle Wax Fubbing Compound Paste
emones scratches, Diemishey and stul
) bom stains from sprayed lacquer and
onyiic hireshies Net weight 105 oF
Trthe Wax Pobabwng Commoounid §
L L RAste fnot shiean)
Turtle Wan Pt Sealy
i A At O A e

Turtie Wax Liguic Crystal Crean
Turthe Wax | igued Crysal |

e 10,88

turtle wax-




Westley's Bleche-Wite
Cleaner. Econormy-sieed white-
wialliblackwall tre Cleaner comes
in handy pump 3.2 01 oz
Westley's Car \Wash, &4 1l oz
Espres All-Purpoe Wie and
Whes! Cleaner 37 oz

Your choice. 2. B8

FIGHTE SPOTS & STREANS
" ENVIRONMENTALLY SAFE

" SAFE ON ALL FINIBHES
B | Bzp .

LT

Simple Green Al
Purpose Cleaner. Grea
for whesls tres, Moo
mats, and seats. Con
centrated. This bottle
makes 3 galions af
howusehold cleaner
240 oz

3.97

Slmple Green Econo:
Size Refin. 67 M1 oz
CONCETITALE

5.97
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Railn Dance \Wash &
Wax. Adds a wax shine
a8 you wash. Concen-
trated. 20 . oz.

2.88

RAINC
DANICE:

Liquid
Car Wax

GUARANTIRD 1D LAST .
THAM &MY OTHIE CAD -

16 AL EZ [1PL) dT3md

- o i 1

Armor All Tire
Foam. Cleans,

shines. and po-
tects in one siep

Raln Dance Choose from 19 azx

&0z liquid or 13-0z paste 2.9?

for a lasting, durable shine

Your choice. .88
STP Oil Treatmenit. High- STP Son O A
performance formula Gun Frotectant
helps Educe consuUmption Mult-purpose

and Fmproves viscosity of
ail in your car, 15 0, oz

Great for eatkwer,
rubber, and wirmt

STP 4-Cylincier O Treatment Lise for car o
[not shisan| home. 32 i oz
STP New Car
il Treatrment 3 '91
ot shoeT|
Your choice

&lp)

e FUIEL
INIECTOR
CLEANER

= bk e o,
Wil

™

STP Fuel Injector .
Cleaner. Impiowves The qt:'amy }Ou need,
engine efficiency. the price you want.
120 oz

2.47 On sale April 26-May 9, 1992,

at all ULS.A. Kmart stores.



GE Halogen Headlights. Low beams, H4456
H5006. And high beams. H3651, H500(
4.97

Dual beams and composite bulbs. Ho0.24
HEO54, HR004, H9006.

9.97

Bosch Complete Compass Halogen Clear & Amber Fog
Lamp Kits. Choose from rectanguiar amber, of clear, fog
light kits. Approved for on- and off-road driving inall 50
P states Model #22350C, #222351C
T A I Your choice. 30,00

=55.00 rebate per pair. See sowe for details
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e ;‘ be Schumacher 10-Amp Ceep Cyole Battery Charger
Especialy designed lor changing &- and 12-voit batteries.
Marine and recreational, Chamges within 3 to 5 hours

I0/40/ 200 Fast Charge.
Deduxe millamund
charger defivers

L00 amps of starting
powveer, Featues one-
L Timied, SUTOMmaic

shut-off. Ji6.97

Gf2-Amp Baery Chasger
frct sk

24.47

W-Arnp Manual Batteny
Chamger frat shown)
271.97

I0V30rs0 Fast Change
ot shiown|

41.97

A Al Crwr'-:_je'
[0 Shaowari|
34.97
Schumacher One-Amp Trickle
Charger for motoryeies. ganden
tractors, snowmobiles, and other
small wet baneries, 13,97
-
Blazer su iy applc BLAZER"
brmersibie Trader Light Kit Universally applicable for ary
traier of army width, Lights are completely submersible and kit - e — oY
inchuckes licerse bracket harmwane and side marker hghts. ¢ ;
Blazer HD Rectangular Quartz Fog Light Kit. Halogen clear and i " W'j
armber fog bight kits include switch and wiring. Approved for on- -

and off-mad driving in all 50 states. Your choice. 19,97 e 1] =—-

mdlm-l

e siyje

The quality you need,
the price you warnt.

On sale April 26-May 9, 1992,
ot all LA, Kmart stornes.
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Roadmaster Highwayman Semreo

Systern. Features AMUFM stereo

rECever with cassette player, deluss,

fullrange, &" x 9" speaker system;

casserme head ceaner. Also includes

emengency fashiight with warnmg
<« HighwayMan - 24.00

CAR STEREO SYSTEM

Roadmaster Deluxe Truck Sieeo

Sound Systerm, Mobile high-fidelity

COMPONENt SySIEm C [

in-clash ANYFM 5 St C

Inciudes 3+ ;
ment an
5205558

Jensen [PTI606 &" Flush Mot Jdensen C57500ETR
Dual Cone Car Speakers. 75-watts AMIFM Stereo Casseme
peak power. Each speaker fits Player. Inchudes automabc
most &% 6" and 5% " openings program control, seek-
1'%." mounting depth. Frequency g. and 1B-station
response; 62 kHZ o 20 kHZ

29.00

Jenzen T :

F.f.r_;-'lm'f_, S ey [ Auto-Reverse Caswene F‘L!'..ﬂr
49.00 friot sty

Jensen PTILF3 & & 9° Traxial 1

Theee-\Wary Speakers ot showanj

79.00

Jermen FX140 4" Dual Cone

Spealens ot shown)|

24.00

The quality you need,
the price you want.

JENSEN O sae Age 264y 3, 1992,

at all LLSA. Kmart stores.
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Whistler .\

Iry VisOr
bracket and full rmang

WENLIETEE Conerml

49.00

mor eaiiEbie i

The quality you need,
the price you want.

On sale April 26-May 9, 19912,
at all LLE.A. Kmart stores.




Far marmy Tl
Contico

aLr chosce H

Rubbermald Action Packer Sioeag
Cortamner [5¥: gallor

Rubbermald /4-Culion Achon Packer
15.88

frcirm the
) Lirids oo ARE WOLT 561
1 288.00

dark-Cire Chest #206K

Thiree- D SEack-Dn Catwnet
98.00

Thse-irmaes AdiiOin, Sack-Cr

Rubbermald 5-Gallon
Can el e Cabiraet M4{11%

47.00

Hang-On Soie

64.00
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Luxurious Automotive Mats.

PEEL-N-STICK ~ These mats wonit s +pece

ir 2 JHEL

Black & Decker |-V0l Car
Acildes eusabie Bag, uph

Black & Decleer Harnudy

The quality you need,
the price you want.

On sale April 26-May 9, 1992,
at all LS A. Kmart stores.
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Pennzoll 7-Cycle O Whrkd class Slick 50 Ol Treamment. Orne-time,

protection.” For all 2-cycle engines. S0.000-mile engine meatment. Helps

Oine pirit reduce fcmon and improwves perfor-

g9+ mance and gas mikeage. One quarn

19.77

Champlon 5park Plugs. Sandard and resistor-fype
hugs for marny LS cars and light trucks. Soid in4-
&-, and B-packs only ¢ per plug®

Champdon Small Engine Plug
Popular e for leanmowens
chaimsaws snowbilowers, and
more Cine per package

1.38 e puge

EﬂFF_EI PLUS

=250 per g rmiailin manufaciumess mhale
See Shoe Tor cetails

* Stops Squeaks
' Protects Metal
'Lotsens Rusted Par®!

LT wWEIgHT 1208

WD40 Mult-Furpose Lubocant
Handy for howsehold and workshop
applicanons. 12 o

1.77

Wmart
ADVERTISED MERCHANTHEE POLICY

T W PO B 1 Pl Py Awer B S FINIT) 7 DO 3 D00 vl
1 o actvmrinad prive = ool ssstatie Ky purchiss S 11 &7y FEDREREEY
TSN, K] il S50m & 1 SSECh 0N FequeEl Y e FETTIanGe
{0 e [0 PG Ty (AT | 2 D Tl e S e
whprper haditn o wil wel pow 0 CoTREEbe ey Rem 0
COMTGA Dl duTEe. P

The quality you need,
the price you want.

On zale April 2&6-May 9. 1992,
at all LS A. Kmart stores.




wear and the car accumulates the
hard knocks of miles, the parts
stretch, deform and loosen, changing
those angles.

Wheel alignment consists of three
measurements, and for most cars, ad-
justments, They are caster, camber
and toe,

Caster is the angle between where
the steering axis would intersect with
the road and where the center of the
tire contact patch is located. Picture
the front forks of a motoreyele going
all the way to the ground, way ahead
ofthe tire, to visualize the concept.

Camber is the amount—also

day’s cars, you must have the align-
ment of all four wheels checked. On
vehicles with anything but a live, sol-
id-axle rear suspension, rear wheel
alignment has as much effect on per-
formance as front alignment.

Bearings and brakes
Regardless of a tire's inflation or
alignment, it's going to rob perform-
ance and fuel if it has to overcome a
tight bearing or sticking brake to roll.
You should check the front wheel
bearings of rear-drive cars and rear
wheel bearings of front-drive cars

bearing for wear and damage.

Before removing the wheel bear-
ing, be sure you have what you'll need
to put it back together—anythin ij
from a new cotter pin to a new spec
self-locking nut, depending on your
car, as well as a new grease seal,

Inspect both the inner and outer
bearings for missing or ehiﬁped
rollers, deep scores or cracks or
breaks in the bearing’s roller cage.
Replace both inner and outer bear-
ings if any part of the wheel bearing
is defective,

Reassemble the cleaned or new
bearing, packing it with wheel-

measured as an angle—that the |
wheels and tires on the same axle
lean to or away from each other at
top and bottom. Tires that are clos-
er at top than at bottom have nega-
tive camber. Those that lean away
from each other at the top have
positive camber,

Toe—measured in fractions of
an inch—is the amount wheels and
tires on the same axle point to or
away from each other at front and
back. Tires that point toward each
other have toe-in, away from each
other toe-out.

While changes to your car’s cast- |
er and camber affect steering, han-
dling and tire wear, they have little
5 effect on fuel consumption. But in-

HLLISTRATHON BY FREL WOLR

bearing grease, not multipurpose
grease
Fu]luw the carmaker's sequence

for loading the bearing. Do not
overtighten the bearing or you will
damage it.

A tight bearing is not the only
thing that can cause a wheel to
drag. A frozen disc-brake ecali
or sticking drum-brake shoe has
the same effect as trying to drive
with the brakes partially engaged.

Inspect disc brakes by removing
the tire and wheel, and either look-
ing through the inspection hole in
the caliper or at the exposed edges
of the pads at the caliper’s outer
edges. Ifone pad is worn more than
the other, the ealiper is frozen. If

correct toe causes the tires to be
dragged as they roll, which does
hurt fuel economy.

A eareful inspection of the tire
tread will reveal a severe or long-
running alignment problem. But mis-
alignment can occur after hitting a
pothole or eurb, and your tires may
not show the ill effects for months of
driving—but performance will be
down. Therefore, have your car's
alignment checked—and reset to
specs—twice a year or when you no-
tice the car no longer tracks or steers
quite properly.

And thanks to the proliferation of
independent rear suspensions on to-

Inspect and repack nondrive wheel bearings. Tight or
dry bearings waste fuel, loose bearings hurt handling.

twice a year by spinning the wheels
when the wheels are off the ground
and the car is on safety stands. The
wheels should rotate smoothly and
there should be no grinding or rattling
noise coming from the hub. Also,
grasp the wheel at the top and bottom
and try torock it on the spindle. There
should be minimal or no movement in
and out. Check your car’s shop man-
ual for the free-play specs.

If the bearing is overly tight,
rough, noisy or loose, remove the
wheel and the hub and inspect the
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Carz with 4wheel independent suspensions require alignment checks and adjustments for
caster, camber and toe at all four wheels, not just at the front.

POPULAR MECHANICS ® MAY 1992

the caliper is frozen, you must de-
termine why and repair the prob-
lem. To do that, begin by removing
the pads and the caliper. Check if the
caliper pins or grooves are rust- or
dirt-caked, preventing the caliper
from sliding properly. Also, inspect
the piston and see that it moves
gmoothly in and out in its bore.

Before installing new pads and re-
inat.a]ling the repaired caliper, check
if the side of the rotor that had the
frozen pad is EEDI‘E[I and needs to be
machined or re

Tofreea Eﬂcﬁm drum-brake shoe,
you must remove the wheel and brake
drum. Use a brake adjusting tool and
a thin, long-blade screwdriver to re-
lieve spring pressure on the brake
shoes by freeing up the star-wheel
adjuster.

Even if only one shoe is sticking,
replace both brake shoes’ return and
holddown springs. Check that the
brake shoes are not hangi ng up on the
raised platforms on the e's back-
ing plate —apply a dab of brake-shoe

| grease to the platform before rein-

stalling the shoe.
If the cause of the sticking shoes is
the parking brake not releasing, re-
™

| place the cable.

B3
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oubleshoot

Emissions Controls

Spraying oll at the Intake-manifold gasket reveals an NO, Increasing vacuum leak.

@ The specific components of your car
or truck’s emissions system depend
on its make, model n.ndy year. In fact,
the same cars from the same maker
with different engines may have dif-
ferent emissions controls. And, while
nearly everything on your engine con-
cerned with efficiently producing
power can rightly be considered part
of the emissions control system, cer-
tain components are dedicated to
scrubbing the exhaust clean.

Air injection

The cleaning process begins as soon as
the exhaust gases leave the combus-
tion chamber. On many engines, fresh
air is injected into the hot exhaust
through a special air-injection mani-
fold (V-type engines have two air-in-
jection manifolds) mounted on the ex-
haust manifold. This helps complete
the combustion of partially burned
fuel and reduces hydrocarbons (HC)
and carbon monoxide (CO). You must
inspect the air-injection manifold’s
tubing and fittings for the ravages of
heat corrosion.

If the damage is limited to tiny pin-
holes in an otherwise solid manifold,
patch them with muffler-patch ce-
ment, If the damage is worse, the
manifold must be replaced. Bathe any

a4

fittings or connecting bolts with pene-
trating solvent before attempting to
loosen them. When installing the re-
placement, coat the threads with anti-
seize compound.

If your car has an air pump to sup-
ply the fresh air to the manifu?d, check
the pump's drivebelt for tension and
wear, Replace the belt if vou have not
done so in at least two years. Check
the connections between the pump
and the air manifold. Inspect the
check valve which keeps exhaust from
bleeding back through the system to
the air pump. The valve should pass

(NO,). Consider an EGR problem if
your engine won't idle smoothly or is
inexplicably down on power.

While the specifics of EGR controls
vary from engine to engine, essential-
ly, vacuum is directed to the valve at
certain engine speed ranges to open
the valve. The EGR valve itselfis
typically mounted on the intake mani-
fold and has a tube running to the ex-
haust manifold.

Check the operation of the EGR
valve by applying vacuum directly to
the valve—either via a manual vacu-
um pump or via a constant source of
engine vacuum—and wateh to see if
the valve stem moves, If you cannot
see the valve stem, apply vacuum
while the engine is idling and note if
idle speed and quality drop. Releaze
the vacuum and note if idle improves.

If necessary, remove the valve and
clean aceumulated carbon from the
valve stem and seat. Also check the
valve’s port in the intake manifold and
the exhaust tube that feeds it.

Verify that your engine is not get-
ting unwanted EGR by attaching a
vacuum gauge to the valve's vacoum
hose. Check your factory manual for
specifications. Note that there is little
or no vacuum during engine condi-
tions when there should be no EGR
—cold engine, idle, full throttle—and

that there is vacuum when there
should be EGR.

What goes in

Today's computer-controlled engines
rely on a sensor in the exhaust stream

air only from the
pump to the air
manifold.

IE:lhll.::t
Under part-throt-
tle driving condi-
tions, many en-
gines rely on an
exhaust gas re-
circulation (EGR)
valve to direct a
ortion of the ex-
aust gas back in-
to the combustion L.

chamber to reduce

the output voitage change of the O, sensor against

Compare
oxides of nitrogen factory specs while the engine Is Idling to check sensor operation.

P ILLUSTRATIONS BY ADOLPH E BROTMAN
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to read the amount of oxygen in the
exhaust. The computer uses this data
to adjust the air/fuel mixture that
into the engine for maximum ef-
cieney. This exhaust gas oxygen (0;)
sensor is also subject to the harshness
of working in the hot exhaust stream,
and may be coated with carbon or oth-
er deposits, and thus give false read-
ings or fail altogether.

As the oxygen content of the ex-
haust constantly fluctuates while the
engine is running, the voltage pro-
dueed by the sensor fluctuates, too.
Attach a voltmeter to the sensor’s
lead. Compare the voltage readings
with the specifications listed in your
factory manual. Replace a defective
0, sensor. Universal replacement
sensors are available at your local
auto parts store,

Also inspect the wiring and connec-
tions between the sensor and the en-
gine computer. Repair any chafed,
torn or cut wire, and clean and tighten
any corroded or loose connections.

Clean and out
Your car's last chance at cleaning the

The catalytic converter relies on
oxygen to complete the reactions with
the exhaust gases. This means that

tween the pump and the converter
must be intact and operating properly.
S0 inspect the eatalytic converter
itself for physical damage—such as
dents which would also increase back-
pressure, or loose clamps and connee-
tors. Eventually—well past the
50,000 miles mandated by the federal
government—the monolith in the

the air pump and all its plumbing be- |

exhaust is the catalytic converter. As | go=

the exhaust passes through the cata-
lyst, the various precious metals in
the catalyst cause the harmful ex-
haust components to combine with
oxygen to form water vapor, nitrogen
and carbon dioxide (CO.).

Forall this to happen, the O, sensor
must be working properly and the cat-
alyst must be hotter than its light-off
temperature—well over 300" C. That
means, among other things, that any
special electrical catalyst heater must
be working, and that the engine
should get no combustion-cooling
EGR until the catalysts have been
warmed.

Applying vacuum to the EGR valve should
cause idle quality to deterlorate.

converter wears out. However, don't
accelerate that process by using lead-
ed fuel in a vehicle equipped with a
catalytic converter. Replace a defec-
tive converter,

Sucking in fumes

Another element of your engine's ex-
haust is the exhaust gases that are
forced by the piston rings into the
erankease as blow-by vapors, These

gases are recireulated back into the
intake by way of the vacuum-operat-
ed, one- positive crankcase venti-
lation (PCV) valve.

Under conditions of very high va-
cuum—such as at idle—the vacuum
keeps the valve closed so no blow-by
gases enter the intake. Under other
conditions, when vacuum to the valve
is light, a spring opens the valve, per-
mitting the blow-by gases back into
the intake. A separate breather hose
runs from the fresh-air intake or air-
filter housing to the engine to help
purge the gases from the crankcase
and keep the pressure in the crank-
case slightly positive,

Check the PCV valve at least twice
ayear. Shake the valve to be sure that
it is free—if it doesn't rattle, replace
it. If it does rattle, blow through it in
both directions. It should pass air
from the engine back to the intake,

Many cars are equipped with a
small separate filter to clean the air
that the crankcase ventilation system
draws in. The filter is typically locat-
ed inside the air-filter housing. In-
gpect it each time you ins[:ect the
PCV valve or when you check the air-
filter element. Replace an oily or oth-
erwise dirty filter. Also inspect the
hose from the PCV valve to the in-
take—replace it if it's cracked, mushy
or hardened. Also check the valve's
sealing grommet. ™

‘GREEN'CAR CARETIP
® |t is counlerproductive in more ways
than one o disable any pans of the emis-
sions control system. With computerized
controls and sensors, the goals of good
fuel economy, clean exhaust and maxi-
mum performance are ingxorably inter-
twined, It emissions suffer, so do fuel

economy and periormance.

B ——
PEOPLE WRITE TO PENNZOIL

- vmty a:hmuopemmglmwalm
resulting in longer engine life. Engine
manufacturers recommend SAE 3W-30 and

10W-30 to provide the best of both worlds.
Some multi-viscosity oils, however, may
MIMMHMM have a tendency to break down during opera-
| | The Multi-Viscosity Story Sy bumg Gowe e e W0 6 pole
Q. For many years | have been under the mi;;ﬂﬂ“-ﬂmm._msmmym
impression thet multi-viscosity motor oils lose WF i .Immwm*m
thesir viscosity in service. After as little as 500 il il 4 "ﬂmu}ﬂm.
miles, a 10W-30 oil would break down 1o just vm‘“’.‘l’ﬂm't“l'ﬂl y leading molor oil against
aplain 10W oil. For bt ii's
My mechanic says o use a straight SAE r more information on Pennzoil
| 30 for the best o, but iy owner’s superior resistance to viscosity breakdown,

\. |
AN R L
Do Johwsan, ¥ P Producr Engineering
Penzall Pavetuits Co,

POPULAR MECHANICS » MAY 1597

manual only recommends SAE SW-30 or
SAE 10W-30. Who's right?

EW, Hebert, LA
Follow your owner's manual recom-

mendations. Multi-viscosity oils flow well at
cold temperatures while maintaining a high

write 1o: Don Johnson, Pennzoil Products Co,
PO, Box 2967, Houston, TX 77252-2967.

Performance.

Ever since Americo learned fo drive™
85
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Eng
Oil Leaks

-Dun'l overtighten smail valve-cover bolts when trying to stop a leak at cover gasket.

® Chanpging your engine oil and filter
frequently—say every 3000 miles—is
good, unless you're changing it a
quart at a time to replenish oil that is
leaking. Then it's bad.

Before you repair any oil leak, you
have to locate its source. This sounds
easier than it may be. An engine
that's been leaking oil for even a few
thousand miles can be so dirt and
grime covered that dirty oil will be
running and dripping all over. There-

TR e
C (¥

R

Make certain that the oll drain plug ks snug
and that its sealing washer [s Intact.

Bb

fore, the first step to ntuEping oil
leaks is to thoroughly clean the engine
using a biodegradable cleaner. Also
clean your garage floor or driveway,
go you will be able to quickly spot
fresh stains.

After the engine and its compart-
ment are clean and dry, drive the car
and inspect the engine—from above
and below. Dripping oil follows circu-
itous routes, clinging to components,
brackets and following the ridges of
engine contours. While it is possible
that a puddle on the floor is be-
ing fed from a leak directly above it,
it's not very likely.

If you can't pinpoint the source of a
leak, dust the clean engine with tal-
cum powder or cornstarch and run the
engine. The leaking oil will mark its
trail to the source. Or, you can have a
gpecial leak-tracing additive—a fluo-
rescent dye—poured into the oil, and
then have the engine ins under
a black light which will highlight the
additive, pinpointing the leak.

Leaks from covers—ineluding the

PR ILLLSTRATIONS BY HAMEK IKEN

oil pan, front timing cover and valve
covers—are usually due to a loose or
broken gasket. These leaks may be
cured by simply snugging down the
cover's bolts, If not, you must change
the gasket. Before installing the new
gasket, however, check the cleaned
gasket surfaces for gouges, cracks or
nicks that might be too deep for the
gasket to seal. Also check the cover
itself, If it is distorted, twisted or
has bolt holes pulled higher than the
surrounding metal, you can try to
straighten it with a block of wood and
a hammer. Otherwise, replace it.

Check each mounting-bolt hole to
ascertain whether the hole is blind or
goes Lhmuﬁ‘ possibly to an oil gal-
lery. If the bolt hole goes through, oil
will work its way along the threads
and leak from under the bolt's head,
unless you prevent it. Put a sealing
washer under the head of the bolt or
coat the bolt's threads with gasket
sealer before installing it.

If you use RTV silicone to make a
new gasket instead of using a precut
one, put down an unbroken bead and

| besure to fully encirele all bolt holes.

A leak at a shaft seal mandates a re-
placement seal—often possible with-
out removing the shaft. Before in-
stalling a new seal, however, inspect
both the shaft surface that the seal
rides on and the bore of the zeal cover,
If either iz nicked or pouged, the new
seal will leak.

When searching for the source of
the oil leak, don't forget the obvious
—including the seal on the oil-fill cap,
oil-pan drain plug, PCV valve or
breather hose and oil-filter base gas-
ket. Inspect the dipstick to be sure
that it's seated in its tube and check
the base of the dipstick tube. Also,
check the oil-pressure sender unit as
well as any oil cooler fittings. ™

‘GREEN'CAR CARETIP

& Each time you install a new oil filter,
lightly coat the new filter's gasket with
some clean oil to prevent the gasket from
detorming as you tighten the lifter. And re-
sist the lamptation to really highten the fil-
ter. Overtightening will distort the gasket
and the filter base, causing a leak. Foliow
the filter maker's recommendation lor
tightening—typically only hand fight.

{More Car Care (Gutde on page 88)
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May has always been car care month here at Popular
Mechanics. It's always the month we run our annual Car
Care Guide, Thats where we bring you the best and latest
information on keeping your car running like new. This year,
the theme is "green” car care. We hope you'll take care of
your car and take care of our environment too. It's an
Important issue and we all have to do our part at the grass-
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roots level for this thing to work,

Take care of your car on a regular basis and everyone wins.
You'll have a better running car, Your car will get better fuel
mileage. Your car will give off less emissions. Your car will
last longer. And you'll save money in the long run,

This May is even more important than usual. It's the kickoff
of the International Car Care Crusade, a program initiated
by the Automotive Parts & Accessories Assocation and fully
supported by Popular Mechanics. APAA Is the auto-motive
aftermarket's largest association. Its members will be
participating by running special promotions, special sales
and giving out free literature and information in their stores
to help you take better care of your car,

Start by visiting one of the participating Member Retailers
listed on this page. We'll bet you'll find at least one money-
saving special that will make the trip worthwhile. Your car
will be happier and you'll be doing something good for this
wiorld of ours,
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Plug Transmission

Leaks

® Compared to an engine, the
opportunities for oil to leak from }
a transmission are relatively [8
limited. Transmission cases are B
less complex than a typical en- =58
gine—there are fewer gaskets,
fewer seals and just fewer
places that oil may leak from. In
fact, before you decide that the
transmission ig leaking, ascer-
tain that the dripping oil is not
coming from the engine.

Automatic transmission fluid K3 ;\‘\
N

is thinner, redder in color and S
smells different than engine oil.
Most manual transmissions use |
gear lube which is heavier and §
much different in edor than en- §
gine oil.

The most likely places for an
automatic trans to leak from are
the front and rear seals and the
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would keep the new seal from
doing its job. If the transmis-
sion case is damaged in the front
seal area, you must either re-
place the case or the front cover,
depending on the transmission.
Ifthes is geored or grooved,
you must replace it if no over-
size seal and shaft spacer sleeve
are available.

When installing a new seal,
take care not to cock it in the
bore, nor catch the sealing lip on
the sharp tip of the shaft. And,
always be certain to install an oil
seal with the sealing lip facing
the proper direction. Use a soft-
headed mallet or block of wood
to tap the seal into place.

Try replacing the seals under the transmission cooler’s
fictings If ATF is leaking at the radlator.

Blowing a gasket
If the leak is from a gasket—the

n gasket on the bottom. Any
upial ]eﬁakai;ng from a manual trans- |
mission ig probably coming from |
the front or rear seals, the gas-
ket of any inspection cover, or
the fill or drain plug.

Other possible sources of
transmission leaks may be the
seals for linkage shafts or
threaded fittings, such as fora
governor. Also, the lines and
fittings for the transmission oil
cooler are always suspects.

Resealing
A leak from the front, rear or
axle shaft seal requires a new

FRONT L= JCHNT

TRAMSMISSITRN
DUTPLIT SHAFT

| pan of an automatic, an inspec-
| tion eover on a manual or a drive

I . | flange on a transaxle—you may
be able to stop the flow by sim-

E‘lly tightening the cover bolts.
ighten the bolts in a crisscross

pattern—follow the torque

specs for the bolts and do not

overtighten them.

If the bolts are snug, then the

gasket or the cover is defective.

. BOOT

You must remove the pan, cov-
er or flange to fix the leak. With
the cover off, clean all of the old
| gasket material from both mat-
| ing surfaces and thoroughly
clean them before installing the

seal. If your car is a rear-driver
and it's the front seal that is
leaking, you must remove the
transmission to replace the seal. With
the transmizsion off and the torque
converter removed from an automat-
ic, be certain that it's the shaft seal
and not the transmission case near the
seal that is leaking.

Depending on your vehicle, you
may be able to replace a leaking rear
seal without removing the gearbox.
However, you still have to drop the
driveshaft from the differential and
remove the output shaft from the rear
of the transmission. If the leak is from
an axle shaft seal on a front-driver,
the axle shaft must be removed before
the seal can be replaced.

BE

Leaky trans output-shaft seals can be replaced without
pulling the transmission out of the car.

When replacing any shaft seal, look
for damage to the seal's mounting
bore or the shaft's sealing surface.
Thoroughly elean the bore and the
ghaft. Be sure to ingpect both for deep
seratches, gouges or scores that

‘GREEN'CAR CARETIP
® Take care when checking the oil level in
your automatic transmission. The auto-
matic trans gets hot as you drive and actu-
ally axpands. If you overfill the transmis-
sion by filling it to the dipstick mark when
it's cold, the fluid may overflow whan it
heats up. Consult your owner’'s manual for

the correct dipsticking procedures.

PRl ILLLISTRATHONGE BY BLESELL J WO SALERS

new gasket,
When putting the bolts back
in, echeck if the bolt hole goes
through to the inside of the transmis-
sion case. If so, the bolt needs to be
sealed before you install it. Either put
sealant on the bolt's threads or place a
crushable washer under it.

Not so fitting
If the ol seems to be leaking from a
fitting, such as for the transmission oil
cooler, you may be able to simply snug
up the fitting. If tightening does not
work, you must replace the fitting.
Don't overlook the transmission's
dipstick and tube—be sure the tube is
snug in its bore and that the dipstick is
properly seated in the tube. ™

(More Car Care Guide on page 90)
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"Plug Coolant

Leaks

® A cooling system leak is
more than a nuisance, The
coolant lost from your engine
represents lost engine cool-
ingcafmcity. Evenif you con-
tinually “top up” when the
system is obviously low, the
engine still runs hotter in §
summer, developing power-
robbing hot spots around the
combustion chambers and
lowering a‘e performance.
Low coolant also cuts heater
performance in winter.

And now there’s a new
concern: the U.S. Environ-
mental Protection Agency

(potentially laden with heavy
metals) a hazardous waste product.
Professionals either pay to have
used coolant carted away or they re-
cycle it with special equipment. The
EPA and other agencies aren't after
the Saturday mechanie, but do-it-
yourselfers do account for about two-
thirds of antifreeze purchases. Check
with local authorities on how you can
participate voluntarily in a solu-
tion—perhaps by taking your old
engine coolant and engine oil,
stored separately in clean plastic
containers, to a collection center.

But besides dealing responsibly

with your old coolant, it is also eriti-
cally important to keep coolant in the
system by stopping leaks. Coolant
generally leaves a flow-line stain on
metal, so if you spot one at a hose or
gasket joint, you've found a leak (re-
member it may not be the only leak,
however). Often, all it takes to fix the
leak is for you to simply tighten a hose
clamp. The clamp may have begun
leaking not because it's worked loose,
but because the rubber underneath
has taken a set. However, before you
make the attempt, understand that
only worm-drive band clamps can be
suceessfully retightened. Replace
others, such as the double-wire and
screw-tower varieties. Replace the
first type because it digs into the hose
and can damage it, the second because
it applies relatively uneven clamping
pressure. For even clamping, use
worm-drive or spring band clamps as
areplacement.

20

Or, coolant may leak from
the threads, in which case
you can wrap the threads
y with Teflon tape and rein-
stall the sensor, Don't try su-
per-tightening a leaking sen-
s0r 0T you may overdo it,
distorting threads and mak-
ing the leak worse.

If coolant flows from the
cylinder head through the in-
take manifold, periodically
check the intake-manifold
bolts' torque—retighten

has labeled engine coolant mmw:mhe:.l I::E:;ell. win

|

A small seepage of coolant from the water

pump drain hole is normal—drops or a
stream mean that the seal is leaking.

Hose clamps are not the only likely
leak culprits, however. Coolant tem-
erature sensors are also common
eakers. The coolant may actually
seep from the sensor’s body. If this is
the case, you must replace the part.

‘GREEN’ CAR CARE TIP ]
& Ethylene glycol, the major componeant
of engine coolant, is harmless to handle,
but toxic when ingested, The lethal dose is
only a few spoonfuls for an adull, and pro-
partionally much less for small childran
and pets—who are attracted to its syrupy
sweel small and taste.

Mop up or rinse away any spillage
promptly. Store any unusad coolant, or
the container you've drained and nof yet
run off to be recycled, with other house-
hold chemicals not safe for kids.

PRAILLLISTRATICHNS BY FRED WOLFF

them to specs if necessary.
Look for a continuous flow
from the water pump drain
hole with the engine run-
ning. All water pumps weep
the odd drop or two, but even a tiny
stream means the pump must be re-
placed. Pumps on some imported cars
(particularly Honda) have two holes,
so be sure to check both.
What if you know eoolant is leaking
from somewhere, but you can’t find
the leak? Keep checking. Some
hose connections are really buried.

g/ Apply 16 to 18 psi to the system with

a pressure tester (320 to $50 at auto
parts stores) and the coolant leak
should show up from any external
source on the engine or radiator,

Still no luek? Inspect the system's
overflow reservoir carefully for a
leaking crack. If the reservoir is
erack heck the plastic’s molding
seams carefully—you may be able to
save the part from the scrap heap.
Repair the crack with a thick film of
RTV silicone or epoxy—first thor-
uuﬁhly clean and dry the reservoir
and then apply a or smear of the
sealant hl}t;i"l on the inside and outside.
It also helps to first thoroughly rough
up the repair area of the polyethylene
plastic using emery or sandpaper.
Then clean off the grit.

Minimize minor seepage with a sin-
gle can of cooling system stop-leak
when you put in a fresh fill of anti-
freeze on older cars. Stop-leak isn't a
cure-all, however, and too much may
plug narrow tubes in the heater.

All late-maodel carg’ overflow reser-
voirs have well-identified full-level
lines, so include a coolant-level check
with every underhood inspection. ™

{More Car Care Guide on page 83)
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® R-12, best known by the trade
name Freon, is the refrigerant gas
used in your car's air-conditioning
system, and it's on its way out.
There's scientific evidence that when
it escapes from the system, it eventu-
ally rises and erodes stratospheric
ozone, a layer 20 to 40 miles from the
Earth that protects us from the harm-
ful rays of the Sun.

By international agreement, pro-
duction of R-12 has been eut sharply
and will stop by 1997. (As we go to
press, President Bush has asked to
. up even that ambitious timeta-
ble by several years.)

Work is being done on substitute
refrigerants, and carmakers are
gradually switching to one called R-
134A. However, there's nothin
available at this time that can be add-
ed to an R-12 system, and there’s no
known way to convert an R-12system
to R-134A at reasonable cost.

Do not under any circumstances
add R-134A to a system intended for
use with R-12. The two refrigerants
operate at different pressures and
temperatures, and aren't compatible.
Furthermore, the R-134A will con-
taminate any R-12 recycling system,
80 no shop would be able to reclaim
any of it.

How can we keep R-12 systems
pouring out cool air? As of Jan. 1, most
professional shops must capture and

purify any R-12 removed from a/c sys-

tems they service, using special
equipment. It's illegal for them
to vent it to the atmosphere.
Later this year, small 1-pound
disposable cans of R-12 will be
available only to shops with this
recycling equi?ment, and by
Jan. 1, 1993, all professionals
who service a'c must recycle R-
12. The cheapest recyeling ma-
chine is more than $1500, so it's not
something a Saturday mechanic is
likely to buy.

There are several things you ean do
to prevent loss of R-12 from your sys-
tem. The price of R-12 has skyrocket-
ed, in part because of new federal
taxes, so anything you do will not only
help preserve the ozone layer, but
save you money, too.

® Check all refrigerant line joints |

POPULAR MECHANICS ® MAY 1992

Freon Leaks

ool
A valve tool Is used to tighten Schrader
valves. Be sure to reinstall the valve cap.

—at the compressor, condenser,
evaporator (all you can see of the un-
derdash-mounted evaporator are the
joints at the cowl), receiver-dryer or
accumulator—and look for an oil film,
which probably indicates a refriger-
ant leak carrying some oil out of the
system. It may be caused by a loose
connection, so if there's a bolt or nut,
tighten to specifications with a torque
wrench and erowfoot bit.

Don't overtighten, or you may dam-
age an O-ring inside the joint. Not all
refrigerant lines have fittings you can
tighten. Many have special spring-
lock couplings, and if these leak, leave
them to a pro.
® Not sure an oil film indicates a leak?

leak detector (under $40). Light and
adjust the torch as the instructions in-
dicate. Run the search hose around
the joint and if the flame changes color
from pale blue to yellow, there'sa
small leak. Ifit changes to bluish-pur-
ple, a larger one. Be sure to probe
carefully near the underside of the fit-
tings, as R-12 is heavier than air and
will leak more from the bottom.
Alternatively, you can brush or
spray a solution of dish detergent and
water on the fittings, and look for
bubbles of leaking refrigerant. This
will catch larger leaks. Professional
a/e technicians will have more sophis-
ticated methods, capable of catching
even the smallest leak. This includes
electronic detectors and fluorescent
dyes that glow under black light. Ob-
viously, if you suspect a leak and can't
find it yourself, avail vourself with the
services of a pro,
® Inspect the front of the compressor
and the hood's insulator pad above it
(if the compressor is mounted at the
top of the engine), looking for a/c re-
frigerant oil. This may indicate a leak-
ing compressor-shaft seal, which can
be replaced by a professional who will
capture and reinstall any R-12 still
left in the system. Some seepage from
the compressor shaft might be nor-
mal, particularly with older compres-
sors. A small oil streak doesn't always
mandate a new compressor seal. If

Check the joint with a propane flame

the seal leak is small enough to trigger

g

PR ILLLISTRATIONS Iy ROW CARBOMN
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# an electronie leak detector but does
not show on a propane detector, you
should look elsewhere for any signifi-
cant loss of refrigerant.

The a/c system typically has two

tire-type service
valves (called
Schrader valves)
through which
gystem pressures
are tested and R-
12 is added or
removed. If a
Schrader valve is
loose, tighten with
the same type of
tool used for tire
valves. If the
thread-on cap is
missing, get a re-
placement and in-
atall it, as the cap
is an important
seal,

Clean any bugs,
mud, leaves and
other debris from
the front of the
condenser, so
there's good air-
flow, If it's re-
stricted, the R-12
in the condenser
can get so hot that
a/c performance
drops, and even
worse, the pres-
sures in spme sys-
tems may get so
high that R-12
pops a relief valve
and escapes into
the atmosphere.
Other cars have a
high-pressure cut-
out switch that
triggers first, soat
best, the a'c com-
preasor will dizen-
gage and the cool
airflow will stop.

Make sure the
engine cooling sys-
tem is operating
normally. On most
cars, the radiator
is just behind the
condenser, and if
the engine runs hot

formance drop.

If your car has an electric fan, make |
sure it comes on after turning on the
ale, or within a couple of minutes, Ifit
doesn’t, a/c pressures will also build
up to unacceptable levels. If it has an
engine-driven fan,
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the fan eluteh isn't slipping (with the
engine hot, shut it off and make sure
there's considerable resistance when
you try to turn the fan).

Many Japanese cars and some oth-

YOUR NEXT
OIL CHANGE
COULD BE WORTH

Dismohile {Cheweniid

G Truck Cadisac

MR. GOODWRENCH QUICK LUBE PLUS
“FLAG A WINNER"” SWEEPSTAKES

Quick Lube Plus ofl change is guaranteed
lo take 29 minutes or less, or your
next one is free. And it costs
a lot less than you might
expect at a dealership. We're
seripus about putting service
back In the service depar-
ment...and $65,000 proves it! For the
Mr. Goodwrench Quick Lube Plus dealer-
ship nearest you, phone 1-800-GM-LISE-US.

N
INNER!
J

29 minutes or less, For less than you'd expect.

How would you like to win the Chevrolet®
Pontiac™ Oldsmabile® Buidk® Cadillac™
or GMC Truck™ of your choice?

Just come in, scratch a - !
“Flag A Winner" Sweep- J
stakes gamecard, and you EEe
could win a GM <ar or light o
truck worth as much as ’
§65,000! Or win one of twenty other GM
vehicles, a Delco car phane, a Mr.
Goodwrench jacket or coupons for your
next oil change al a Mr. Goodwrench
Quick Lube™ Plus dealership. Everyone's
a winner because a Mr. Goodwrench™

Guaraniee applles 1o GM cars

aned light trucics. See your
participating dealer lor details.

Mo purchase neoessary. Yoid whene
prahibited. Must be licensed driver
18 years of age of older. Conliest
ends May 30, 1932,

© 1992 CM Corp
All nghts resened

, the heat from the
radiator transfers to the eondenser,
causing a pressure buildup and per-

‘GREEN’' CAR CARETIP

# Every month or so—even in the middle
of a subzero winter—run your air-condi-
tioning system for & few minutes. This will
free up sticky pisions or vanes in the com-
pressor, sticky valves, and ganerally keep
things from seizing from disuse. It will alsa
lubricate the compressor seals, lowering
the possibility of leakage whan tha system
Is started in the spring

check to be sure

planet Earth.

ers have a separate fan for an a/c con-
denser that sits alongside the radiator
instead of in front of it. Be sure to
check the operation of this fan when
you turn on the air conditioner, The

main (radiator) fan
may or may not
come on as well,
depending on the
particular system.

Don't routinely
give switches
threaded into the
R-12 system an
extra turn with a
wrench. All vou
may do (particu-
larly on plastie
paris) is distort
threads and possi-
bly cause a leak. If
there is a leak, it
may be from a
Schrader valve be-
hind a switch or a
defective O-ring
seal you ean't see.

More R-12
doesn't equal bet-
ter performance.
Most Chrysler
products and im-
ports have a sight
glass (a “window"
into the a/e lines),
and bubbles in the
window often are
interpreted inac-
curately as a low
refrigerant level.
However, the only
way to know for
SUre on any sys-
tem is to check
pressures with
gauges and make a
performance test
according to fac-
tory manual proce-
dures. If you add
too much R-12,
even by a few
ounces, system
performance gen-
erally will drop.

If you've always
had a fresh fill of
R-12 installed in

| your system every spring, leave it in,
or have a shop remove it, purify
recyecling machine to get rid of acids
and moisture, and then put it back.
Got a definite but minor leak? Don't
ask the shop to just top up the system
with R-12 for the season, because
that's illegal. Get the leak traced and
repaired, and be a good citizen of

itina
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'Plug Fuel And
Vapor Leaks

!':"i!

CHARCOAL | |
CANISTER

Inspect the charcoal canister, vapaor lines and fittings, and the purge valve for leaks.

® When there's a gasoline odor under
the hood but no apparent leaks, check
the car's fuel vapor control system.
This system collects and routes va-
pors from the gas tank and fuel sys-
tem to storage in a chareoal canister.
It then meters them back into the en-
ﬁine to be burned as if they were still
quid gasoline from the tank.

Some minor gas odor from the can-
ister is normal after a car cools down
in a garage for several hours in hot
weather, when the ambient tempera-
ture produces lots of fuel vapor. How-
ever, the control system should purge
the vapor into the engine when it's
warmed up and running. If the vapor
odor is almost always apparent, find

out why. On many cars (particularly
(GM), the vapor purge—controlled by
athermostatic vacuum valve or asole-
noid energized by the engine computer
—may allow a tiny amount of vapor
flow at idle. In other cases, however,
including most purge valves that have
only a vacuum control, all the flow oc-
curs when the engine is running above
idle speed.

Ta troubleshoot a vapor odor, in-
spect all canister hoses for cracks and
poor connections. Replace a bad hose
with one that is fuel line quality only.
Check hose routings, comparing them
with the underhood decal or a service
manual, and smooth out the routing to
eliminate dips, bends and kinks,

CHARCDIAL

CAMNISTER

Inspect the canis-
ter for cracks. Ifit's
hidden in a fender
wheel well, you may
have to remove a
plastic wheel-well
shield to see it. But
if the canister has
vibrated loose, it
surely could be dam-
aged. A replace-
ment ranges from

The canister meters trapped fuel vapors back to the engine.
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530 to $80.
On older cars, the

canister has a fiber-inlet air filter, and
if it's plugged, the canister won't
purge properly. Later-model canis-
ters have an air-inlet vent that re-
quires no service.

The purge valve or purge solenoid
valve must work properly. If it's
stuck closed, the canister won't ever

| purge and there will be fuel odor. If

it's stuck open, it will continuously

| purge—even at cold idle—and the en-

gine will run rough and stall. If you
can blow easily through the valve
with the engine off, it's stuck open.

For diagnosis, disconnect the canis-
ter's purge hose and check for at least
10 in, of vacuum (to draw out vapor)
with the engine warm and running at
part throttle, Little or no vacuum?
Digeonnect the other section of purge
hose (at the valve, from the intake
manifold or air intake) and check the
hose end for good vacuum. If there's
&nuugh vacuum feeding in, but it
doesn’t get through, the valve is not
working. If it’s vacuum-controlled,
check the vacuum supply hose.

If it's a solenoid valve, probe the
terminals with a computer-safe test
light or high-impedanee voltmeter—
first with the engine cold right after it
starts, then with the engine warm and
at part throttle. The voltage should go
on in one ease, off in the other—which
one depends on the circuit. If it flick-
ers at part throttle, you should feel
the valve assembly pulsing.

When the circuit iz on, unplug the
wiring connector with your fingers on
the solenoid, and you should feel some
valve movement. If there's juice at
the solenoid, but no movement, it's
defective. No voltage at all? There'sa
break in the wiring to the solenoid or
possibly a defect in the engine com-
puter circuit that controls it. ™

‘GREEN"CAR CARE TIP
# |{ you've inadvertently lost your gas cap
al some sell-service station, don't ba
tempted to replace it with just any cap that
fits—say one from the lost-and-found bin
at the next gas station down the freeway.
Why not? Because the gas cap is an im-
portant in the evaporative fuel
emissions control system, and the cap
that fits tha threads may or may not have
the right pressure relief valve or seals.
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This BAMW, Illteuﬂ'rnrmewnplm rlddmmsﬁ:mrua high percentage of recycled and recyclable materials.

® Besides swallowing a colossal vol-
ume of fossil fuels and clean airas they
drive, our cars and trucks also con-
sume other resources from the envi-
ronment. The steel, aluminum and
assorted metals needed to build the
complex pieces of machinery we drive
are nonrenewable resources. When
the world's iron ore is gone, it's gone.
Clearly, it makes good ecological
sense for the carmakers to use recy-
cled materials when they build new
cars. In fact, the world's carmakers
are doing just that—as well as build-
ing their cars with recyclable materi-
als, 50 as much of the car as possible
can be reclaimed once the vehicle is at
the end of its useful life.
But it also makes good
sense for you to repair and
reuse already manufac-
tured components whenev-
er it's practieal. Most com-
ponents—from engines and
transmissions to alterna-
tors and water pumps—are
available to you used, re- g
built or remanufactured.

As as new

When you need to replace a
component, you can often
return the old, failed unit
to the parts dealer for a
credit. He sells the compo-
nent to a rebuilder who
takes the unit completely

Gt

apart, checks and replaces the indi-
vidual pieces that are worn or failed,
and reassembles it back to factory
specifications.

Inthe case of a properly remanufac-
tured component, you not only save
money but you save that component's
worth of raw materials, and you get a
part that should give you reliable ser-
vice for as long as the factory-new
equivalent would.

Avoid problems before leaving the
parts counter by comparing the re-
placement part to your old one, check-
ing numbers, weight and configura-
tion, To help reduce the chance of
a pr-::l:-lnarrn1 shop only at auto parts

stores that you trust—ones that serve
the local professional mechanies.
These stores depend on the quality of
their remanufactured parts, And,
make sure you get a puarantee with
the rebuild.

Totally used
Just because a car or truck has found
its way to the scrapyard doesn't mean
that there aren't pieces on it that have
many more yvears of good service left
in them. In fact, less costly in many
cases than buying a rebuilt compo-
nent—and way less costly than buy-
ing brand-new body parts—is buying
a used part from the scrapyard.
gy While there are scrap-
yards that still live up tothe
stereotype of being run by
mean people and guarded
by even meaner dogs, many
more are efficiently run,
professional auto parts

su%)]llerﬁ

e damaged cars are
disassembled carefully,
preserving such important
and reusable components
as doors, hoods, fenders,
seats, axles and various
driveline components.
Many yards have the facili-
ties to test alternators and
other commonly purchased

Clean, neat and inventoried, these used engines typify a nmdﬂn scrap- pieces before selling them.
yard. Transmissions, axles and sheetmetal parts are handled similarly.

Inaddition, as carmakers
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have continued to maximize manufac-
turing efficiencies, many models from
the same maker—over a period of
many years—share the same compo-
nents. The properly equipped scrap-
yard has cross-reference manuals
that list the application of parts be-
tween makes, models and years.

You can save both time and money
by buying complex units—such as an
entire door assembly—at a dis-
mantler rather than at the dealership.
For roughly the cost of only the sheet-
metal at the dealership, you would get
the door—maybe even painted in
your car's color—complete with win-
dow glass, window lift, door liner and
trim. If you only bought the sheet-
metal at the dealer, you would have to
transfer all of the other parts from
your old door to the new one.

And times and technology are such
that many of the ] most efficient-
ly operated diﬂmantiers are linked by
computer so they can help locate and
obtain a part that may not be in stock.

led fluids
While it's true that engine oil itself
does not wear out, it's also true that
its additives do. So as your engine op-
erates, the oil in it is accumulating
deposits and contaminants, and slow-
ly losing the effects of the viscosity
enhaneers, pour-point depressants
and other elements.

Facilities exist around the country
for taking the old oil, cleaning the de-
posits and eontaminants from it and
replenishing the weakened or missing
additives, This oil is sold as re-refined
pil. While this oil may meet your car-
maker's service requirements, it may
not. Re-refined oil—where available
—is also not necessarily any less ex-
pensive than new oil.

Re-refined antifreeze is a different
story. Some repair establishments
can either clean and purify used ethyl-
ene glycol antifreeze on the spot or ac-
tually redistill it back to factory, undi-
luted spee, including the addition of
an appropriate additive packapge.
There are also several firms market-
ing recycled coolant. Some of this is
already prediluted, and shouldn't
have water added. Read the label. m™

"GREEN’ CAR CARE TIP
® Just because you cannot find re-refined
oil—or elect 1o not pul re-refined oll into
your engine-—does not mean that you
should not continue bringing your old oil
somewhere to be recycled, There are a
myriad of other important uses for your old
oil—from making mmmdh
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your oil

“O»d keep your
engine dean

Replace a gquart of oil
with a of

Rislone* Engine Treai-
ment af oil change or
when down o quart.

Or, top off a full crankcase with
our new 15-ounce, add-anytime
formula. The added advantage
of Rislone will help keep your
engine clean for peak
performance. There's also
Rislone Premium Fuel Injector
Cleaner to remove deposits from
fual injectors and Intake valves,

FREE brochure, How to Treat
Your Engine Right. To order the
brochure or Rislone products
direct, write The Shaler
Company, Dept. PM0592, PO,
Box 471, Waupun, WI 53963 or
call 1-800-452-2888.

Rislene: The Clean-Engine
Advantage™

F 1Y The Bhaie Compers

T 1
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DIRTY
CARPETS
IN YOUR

CAR?

THE ANSWER

WHEN IT COMES
TO TOUGH AUTO
CARPET STAINS

UfaT

DELIVERS!

LIFTER-1 Automoiive Products

PO. Box 3079
Olathe, KS 66062
{913) 829-8100
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Recycle Auto

Waste

® Okay, you are as concerned about
the environment as yvou are about car-
ing for your car. But just what are you
to do with the waste that is a very real
byproduet of good auto maintenance?

Used oil

Only a dim-bulb eretin like Saddam
Hussein still thinks it's okay to dump
oil onto the ground. So when you
drain your vehicle’s engine oil, eollect
the old oil in a large, sealable contain-
er or two. Use a long-neck funnel to
pour the old oil from your drain pan
into a jug—an old, but rinsed, chlo-
rine bleach container or windshield
washer solvent container works
fine—and bring it to a recyeling col-
lection center. In fact, most service
stations and auto repair shops will ac-
cept used oil that has not been con-
taminated by materials not found in
engine oil. In some locales, any sho
or auto parts store that sells you oil

must also be willing to accept your
used oil as well. However, there are
usually limits on how much oil they
will accept—typically 1 to 5 gallons,

Your old oil is then recyeled. The oil
is cleaned of contaminants and re-re-
fined, possibly to be packaged and
gold as engine oil, an industrial lubri-
cant or heating oil. There is even a
test program underway in which used
industrial lubricants are re-refracted
and used as feedstock for gasoline,
which neatly solves two problems at
once. You see, not only does improp-
erly disposed of oil pollute, it means
that more virgin oil must be used inits
place,
Take alittle extra care when drain-
ing engine oil. Be sure your drain pan
is enough to hold the volume of
old oil and is properly positioned be-
neath the drain plug to avoid spillage.
Repogition the drain pan to catch
oil from the oil filter when you loosen
the filter.

Allow the old filter to drain for at
least 24 hours before disposing of it. If
possible, the metal of the drained fil-

ter should be recycled. Ask at the lo-
cal shop where you take the old oil if
they will accept your filter, too. Many
repair shops now crush their old fil-
ters and send them to a metal re-
eyeler. If you have no other recourse,
digpose of the filter in the trash—but
first punch a hole in the top of the fil-
ter and let it drain sitting upside down
an additional 24 hours.

Coolant
When you flush your cooling system,
eateh as much of the old antifreeze as
posgible and pour it into a cleaned,
sealable container, or use a coolant re-
cycling kit to flush and eatch the old
coolant. The old coolant can be recy-
cled, so take it to a shop that has a
recyeling machine. More and more
shops are now equipped to clean out
the contaminants and replenish the
additive. This rep antifreeze
meets manufacturers' standards for
use as engine coolant.

Ethylene glycol is biodegradable,
and, in theory at least, can be success-
fully disposed of in sanitary sewers,

Recycle your old oll and coolant,
but be sure not to contaminate
one with the other.
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where it is broken down with the rest |
of the organics. Unfortunately, the |
lead solder in your radiator and heat-
er core leach out into the coolant
—this high concentration of lead
makes it inappropriate to just pour it
down the drain.

Whatever you do, take care when
ﬁ-ouring new or old antifreeze, it is |
w[ﬁhl}’ poisonous. Children, pets and

dlife are attracted to its bright col- |
or and sweet taste. If you spill any,
wipe up the spillage and flush the re-

ing the rubber is not a viable solution
and recycling uses and processes are
stillin tge experimental stages. How-
ever, instead of tossing old tiresin the

trash, yvou should leave them at the |

tire dealer when you have new ones
installed. The old tires are valuable to
the growing number of r
have found other uses for them. They
shred these tires and use them for
various industrial purposes, including
as an additive to paving materials for

clers who |

For more information
If you're not sure how to dispose of
your automotive wastes, contact your
state's appropriate ageney or the local
office of the federal Environmental
Protection Agency, The federal EPA
has 10 regional offices to help you.
Your local or state government’s
equivalent of department of waste
management or department of envi-
ronmental protection can help you
find out where your nearest recycling

improving roadways.

collection centers are located. ™

maining gpill with clean water.

Batteries

If the minute amounts of lead found in
used engine eoolant ean be considered
hazardous, you need not be an M.1.T,
professor to understand that old lead/
acid batteries should simply not be
tossed out with yesterday's coffee
grounds. Besides the harmful lead,
your car battery is filled with sulfuric
acid—which has plenty of lead salts in
solution to boot.

In fact, there are now 32 states
which have enacted lead/acid battery
recycling laws—and an additional
four which prohibit the disposal of
batteries in landfills or incinerators.
And due to the hiih number of states
that do mandate battery recycling,
the EPA has not “branded” batteries
as toxic wastes, which makes their
sale, handling and disposal require all
manner of special permits. This, in
turn, would drive up the cost of re-
placement batteries substantially.

What all of this means to you—even
if you live in a state which does not re-
guire battery recycling—is that when
you replace your old battery, bring it
to the battery dealer.

The old battery will then be ship
to one of the many new facilities that
will disassemble the battery, neutral-
ize the acid in the electrolyte and actu-
ally reclaim the lead in a smelter.

Do not, under any circumstances
leave your old battery in the trash.

Tires
An ecological benefit to the fact tires
last longer than ever is that there are
fewer old tires to accumulate at land-
fills and scrapyards. And while uses
for old tires vary from retaining walls
at racetracks to artificial reefs to
backyard swings and dockside bump-
ers, tires are still piling up. Tires may
wear out on your car, but they simply
do not decay and disappear readily
from the Earth.

Unfortunately, there are still se-
vere problems to be overcome in the
disposal of tires. For one thing, burn-

POPULAR MECHANICS 8 MAY 1992

Only NordicTrack’ gives
you a total-body workout.

WordicTrack": “The World's Best Aerobic Exerciser.””

=

Exercise bikes, treadmills and stairclimbers
don’t give you half the workout NordicTrack does.

Most in-home exercisers completely Cgll today f[}f a 30 dﬂ_‘}’
ignore the muscle groups in your in-bome triall

back, chest, shoulders and amms.
Nordlc rack
A CML Company

But NordicTrack exercises all the
major muscle groups in both your
upper and lower body.

Call or write for a

FREE VIDEO

That's why it's more efficient at
elevating your heart rate to the fitness
building level. And why it bums maore
calories — up to 1,100 per hour.

Don't settle for less than a total-
body workout.

Get on track with NordicTrack.

CE NondcTrach, ing.. A ChL Companmy

& Brochure

1-800-328-5888

Ext. Z7SE2

(O wribe: Mowdic Track, Depl. #275EL
1410 [ompthan Bhvd N Claska, MY 553518




CARCARE GUIDE

"Green Products

Better Breathing Diesels

Diesel engines run on air and fuel—no
fancy computerized ignition systems
involved here. So to increase the effi-
ciency of your diesel, you must deal in
the basics of getting more air in and
exhaust out more quickly and cleanly.
That's just what the Gale Banks Engi-
neering Power Pack system is de-
signed to do for Chevrolet and GMC
trucks with the 6. 2-liter diesel engine.
The Power Pack system addresses
both ends of the breathing equation
with a low-restriction, cold-air intake

Nonpolluting Power Tool

Preumatic tools ultimately depend on
electricity to run the air compressor
that powers the tool. And cordless
electric tools rely on some source of
electricity to recharge their lead-
filled batteries. However,
the Quik-Tork wrench can
spin fasteners 350 rpm with-
out depleting any energy
source but your own. The
tool operates by means of a
large squeeze trigger. Each
squeeze spins the drive 1%
revolutions, with up to 27-
in.-lb, of torque. You canalso
use the trigger as a lever to
turn the tool into a ratchet
for 140-in.-1b. of torque. The
drivehead accepts a special
Vi-in, drill chuek or various

104

assembly and a carefully designed Y-
pipe pulse converter, high-flow muf-
fler, 3-in.-dia. exhaust piping. The
package also includes all the clamps
and hangers necessary for installa-
tion. The high-flow muffler uses
acoustically engineered chambers in-
stead of baffles to reduce noise with a
minimal loss of power. The cost for
the Power Pack system is $595, It's
available from Gale Banks Engineer-
ing, 546 Duggan Ave., Azuga, CA
91702; (818) 969-9605.

drivers. Cost is $27.95 for a 12-bit set
with slotted and Phillips screwdriv-
ers as well as sockets. WorkTools,
Ine., 20759 Plummer St., Chats-
worth, CA 91311; (818) 407-1503,

e

Vacuum Leak Tester
Pinpoint performance problems
caused by anything from a simple in-
take leak to bad valves or incorrect
timing with a vacuum gauge. Neward
Enterprises has introduced a new
vacuum gauge and low-pressure fuel
pump tester, part No. 55610. The
gauge features white markings—in
metric and standard—and needle
against a 3Y&-in.-dia. matte-black face
for easy readings. If your car or truck
is carbureted and has a mechanical
fuel pump, you can use the gauge to
check pump performance. It's $21.95
from Neward Enterprises, Inec., 9251
Archibald Ave., Cucamonga, CA
91730; (T14) 987-8975.

Modify Computer-
Controlled Ignition

You canimprove the performance and
efficiency of your computer-con-
trolled GM or Ford car or truck by
customizing its ignition curve. Smart
Spark is a programmable ignition
computer that installs between your
car's electronic control module and
the ignition module. You can dial in as
much as 19° more than the factory
computer calls for, and you can also
indicate up to 12 changes in advance in
the ignition timing throughout the en-
gine's speed range. It's priced at $275,
from Digicon Engineering, Inc., 4177
Quarry Ct., North Vancouver, B.C.,
Canada VTK 3C3; (604) 929-1213.
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vide maximum fuel burn for

THE POWER ™ ™ THAT RUNS CLEAN

Reduced carbon deposits mean a significant reduc-

Berryman is the power to clean
carbon buildup from carburetors,
fuel injectors and internal engine
components...the power to pro-

greater economy and peak engine
performance...the power for eas-
ier starting, smoother running and

longer engine life.

Pour in the power...
and run clean.
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CLEANER
FUEL w) ﬂﬁ“
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tion of harmful exhaust emissions. Berryman Carbu-
retor Cleaner and Berryman Injector Cleaner Fuel

Treatment clean your engine and exhaust emissions of

pollution.
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FREE MAIL IN OFFER:

Send for your free “Let's Run
Clean” auto sticker and Berry-
man's new product guide to bet-
ter engine performance and a
cleaner environment. Send name
and address to: Ber
ucts Guide, 3800 E.
Road, Arlington, Texas 76011

the major cause of poor performance and air

Prod-
MU LET’S RUN CLEAN

giw-)__; CARCARE GUIDE ~

Taking care of your car requires you
to handle and dispose of about two
dozen different materials that are

WEFEEy,

i

What You Need To Know

considered hazardous by the federal
government. To help you fully under-
stand how to safely deal with these
materials, Motor Publications has
roduced a “Right To Know" training
it program for use by repair shops
and the concerned Saturday mechan-
ic, The kit contains data on how to
safely handle the 22 most common
automotive hazardous materials—in-
cluding OSHA-approved information
on how to deal with spills, fires and
other emergencies. The cost

for the “Right To Know"

| £ mosr = training kit is $200, from
gm!u Motor Publications, 5600
: Crooks Rd., Suite 200, Troy,

M1 48088, (313) 828-0000.
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Corrosion Preventer
| Your car’s battery is necessary but

evil. It starts the engine, but its acid
| —and vapors—are dangerous to you
| and your car. This Battery Mat is an
inexpensive and simple way to pro-
tect your car and garage floor from
the destructive effects of that acid.
The mat's porous material absorbs
corrosion-causing acid and the fibers’
coatings neutralize it. The Battery
Mat costs $3.99, plus $1.50 for ship-
ping, from The Battery Mat, P.0O.
Box 3601, Winchester, VA 22601;
(B00) 392-1888,
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A SHOGK
IS JUST
A SHOCK...

ORIS IT?

Shocks may look similar on the outside - but
inside,

hure on ho
and what to . for in shock quality an
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1330 Storm Parkway / Depl PM / Torrance, CA 90501-5041 / (3101534

Presenting...

The DR™ FIELD and
BRUSH MOWER

-- the amazing walk-behind "brush hog" that --

So,

* CLEARS & MAINTAINS meadows, - WHY
pastures, roadsides, fences, wooded _ MESS
and rough non-lawn areas with ease. with hand-
Mows over 1/2 scre per hour! Midﬁ;ju.sh-
cutters that are

« CUTS 1all grass, weeds, brush, s dangerus,

brambles, sumac - even lowgh

saplings up 10 1° thick! slow and tiring

o uxe... O with
sicklebar mowers
thal shake unmerci-
Sully and leave such
a tangled mezs?

Call Tou FREE

CHOPS! |-¥00-433- 04,00
MULCHES minsi® PLEASE MAIL
everything it culs; COUPON for FREE

leaves NO TANGLE of
miterial to lrip over of Lo pick up like

hand-held brush cutiers and sicklchar mowers,
* POWERFUL 8HP Briggs & Stratton engine
with BIG 20" SELF-PROPELLED WHEELS!

DETAILS about the Amazing
DR FIELD and BRUSH MOWER!
TYES! Please rush complete FREE DETAILS of the,
y DR™ FIELD and BRUSH MOWER including pric-
ifications of Standard and PRO models, and

. eh. &
Rolls through ditches, furrows, over bumps and :“Uf -Season” Savings now in ellect.
logs with ease. { Name
+ Perfect for low-mainfenance wildfTower | Address

——

meadows... European-style woodlats free of under-| 7P

. Slate
growth... walking paths... any area that youonly 1 ﬂ?‘ TRY HOME PRODUCTS 2 I
want 1o mow once-g-month... or once-a-season! ITu' COUNTRY HOME PRODUCTS, 0-315[43; 205F !
I G, i utn B gt s A it 06 2o WAL |
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g CARCARE GUIDE

Proper tire inflation is eritical for
good handling, ride, safety, tire life
and fuel economy. An automatic tire-
pressure monitor and warning
svstemn called TRAK—Tire Risk Ad-
visory Kit—constantly keeps you in-
formed of tire pressure as you drive,
Miniature temperature/pressure
gsenders mounted inside each wheel
supply information to a dash-mounted
receiving unit. A digital readout gives
the updated and accurate inflation of
each tire, If the pressure exceeds
driver-programmed limits, the unit
sounds and flashes an alarm. Price for
the TRAK is $390, from TRAK Sys-
tem International, 1 Galleria Blvd.,
Suite 912, Metarie, LA T0001; (800)
969-TRAK.

Biodegradable
Car Wash

Being concerned about the environ-
ment means being concerned about
what goes down the sewer or storm
drain—including the rinse water
when you wash your car. To ease your
mind, Turtle Wax has introduced a
biodegradable ear wash, Finish 2001,
The cleaner has been formulated to

| float away dirt and grime, without af-
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FINISH
2001

COMCENTRATE

[AR WASH

fecting the car’s finish. The cleaner in-
cludes water softeners and buffers for
quicker and easier rinsing—to help
conserve water. Finish 2001 costs
under $3.50, from Turtle Wax, Ine.,
B655 W. Third St., Chicago, IL 60638,
{TGE} 5»63-35‘.']4]

Fuel Tank I'!epalr Kit

Leaking fuel is not only a pointless
waste of a precious resource, it's fool-
ish pollution as well. But now there’s
a fuel tank relllmlr kit developed by the

Syon Corp. that lets you repair a leak-
ing fuel tank without draining or re-
moving the tank. The same kit can
also be used to plug leaks in oil pans,
radiator tanks and transmission cov-
ers. The repair utilizes a gasoline- and
oil-resistant epoxy adhesive and spe-
cial fiberglass tape that comes in the
kit. Price for the Fuel Tank Repair
Kit is $11.55. It's available from Syon
Corp., 280 Eliot St., Ashland, MA
01721; (508) 881-8852.
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DYNOMAX
T'ECH SERIES

3" RACE MUFFLERS
FOR YOUR VEHICLE?

Now you can run the same
muffler that Paul Rossi used to
win [MSA championships and
Pike's Peak.

New DynoMax® 3" Super
Turbos feature large 3" flow tubes
throughout the muffler, providing
the best flow of any Super Turbo
ever made, Designed with patented
Flow Directors, the 3" Super
Turbos reduce backpressure by
70% compared to a competitive
race muffler.

With its large 5%" x 11" body,
the 3” Super Turbos are quiet
enough for the street. The increased
internal volume produces a deep,
throaty, performance tone.

Super Turbo 3" mufflers are
available with either all-aluminized
or all stainless steel materials.
Stainless steel offers improved
durability under high heat condi-
tions and superior corrosion
resistance. Stainless steel also gives
the muffler a sharper appearance,
Internally, a stanless steel mesh 1s
used for improved acoustics.

DYNOMAX VS. FLOWMASTER

5 e 15
Inches of Hg

Backpregsans o &0 5 C FW

On the track or street, DynoMax
3" Super Turbos are for the
enthusiasts who demand the best.
For more information, call our
Tech Line at 313-852-9347. Or for
the nearest DynoMax retailer, call
1-800-T67-DYNO. Prices start at
%150 for the stainless version and
£100 for the aluminized.

PERFORMANCE EXHAUST

E1332 Walker Manutacturing

The Next Time,
Why Not

REALLY
Change Your Oil!

After an initial treatment of 8 ounces, just
4-ounces of Tufoil into the crankcase at each
oil change will turn ordinary oil into &

PATENTED

ENGINE TREATMENT.

Here's what you'll experience....

EASIER STARTS - Due to the protection

your engine will have at that crucial oil-less

period.

SMOOTHER OPERATION: The drastic

reduction in friction gives your engine a sli

pery surface to run smoothly, virtullg

trouble-free!

BETTER GAS MILEAGE: You'll save

plenty at the gas pumps since your engine
doesn't have to work as hard and requires

less energy to run.

LONGER ENGINE LIFE: Naturally, if

r engine doesn't have to work as hard, it
will last a lot longer...in many cases, twice as

long.
One 8 oz. - § 17.75 (ship. incl.)

Two Boz. -  29.00 (ship. incl.)
1 Quart - 38.95 (ship. incl.)
1 Gallon -  131.00 (ship. incl.)

1-800-922-0075
ORDER TODAY

E Fluoramics, Inc. pusse
18 Industrial Avenue
Mahwah, NJ 07430 I

My check or monay order Tor § i enciosed.
I Charge my credit cand:
I [ Am. Express

Card Mo.
I Exp. Dabe

Phome Mo,

COMasier Card O Wisa

UPS Shigping Address

IElm Tip
| N mmmmmm

i —— —— i k|

;
—— A — —— — —
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excusive features:

construction

= Streel legol

pir filter!

LONG-TERM TEST CARS

(Continned firom page 52)

though, the braking action is fine,
which is the real eriterion.

That one observation aside, though
—we can't really call it a complaint
—we said goodbye to this Olds with
warm fuzzy feelings. It's a comfort-
able, well-appointed family sedan
that can turn into a tiger with one stab
of your right foot—the Clark Kent of

its class.
—Mike Allen

Chevrolet C2500
ilverado

With the end of the "91 racing season,
our big Chevy went from a steady diet
of towing to a mixture of odd hauling
assignments that ranged from mov-
ing furniture to transporting auto
parts. The results were the same,
though. No matter what the job was,
it was no problem.

With its454-cu.-in. V8, the Chevy's
performance was always the same,
empty or loaded.

We ean also say—again—that fuel
economy falls from not so good (about
13 mpg) empty to worse (10 mpg and
less) with heavy loads.

A couple of rattles showed up at
about the 12,000-mile mark, which
isn't surprising in a truck that's seen
plenty of hard work. And aside from

104

CLEAN AIR

It ought to be o low: make every cor and truck run with o
KEN Filterchorger®. Becouse this Americon-mode air filter is
revsoble ond environmentally-friendly. Whenever it gets
dirty, just wash, re-oil and reinstall to keep enjoying its many

® 10 year /1,000,000 mile warranty"
= Unique oiled cotton and wire mesh

® lp to 15 extra horsepower

Don’t wait for Congress. Pass your own environmental
legislation by running clean with the KEN Filterchorger

VL €S
Ny

Codl 1-900-773-7300"" o enter ooess code 58-73-T0 for mere information.
Availohle by diroct mail. Prices from 572,50, “5ee complete warrenty for details.
**(B9¢ par minwie) DOy lnfelow is corried by ATET,

Phone line problem? Call 515-270-9600

that, it's as good as new—Dbetter, real-
ly, because once the rings seated in
properly, it didn't use a drop of oil be-
tween changes,

This isn't a truck for macho profil-
ing. Although it has some creature
comforts, like cruise control, a'e and
a decent AM/FM/cassette sound sys-
tem, it's not the sort of rig that turns
heads. But if you're looking for a truck
that's not afraid of hard work, here's
one that'll get the job done—what-
ever it is—without breathing hard.

—Tony Swan

Dodge Dakota Sport

The leaking drain plug we fixed just
before our last long-term report was
definitely the only source of oil loss.
Since then, oil consumption has
dropped to essentially zero. Fuel
mileage hovers near 20,

Now that it's time for the Dakota to
head home—with 8418 miles on the
odo—we've finally started to use it for
hauling stuff rather than just profiling
up and down the beach. The box is
admittedly smaller than a full-size
truck, but, then, we've been backing
into narrow driveways where a full-
size truck might not fit at all.

The net of our hauling activities,
however, is that this V8-powered
midsize truck can do a man-size job—
and look good doing it.

—Mike Allen

g CAR CARE GUIDE

If vou overtighten your oil filter or ne-
glect to lubricate its base gasket when
you install it, the filter's metal base
may, unfortunately, stay with the en-
gine when you remove the old filter.
In that unhappy event, a special sock-
et-type wrench like this Filter Fang
makes it simple for you to get the
stuck base off. The Filter Fang has
teeth that slip into the filter basze's
holes and a square drive hole to accept
a %-in. drive ratchet. Filter Fang is
available in a set of four sizes to match
all popular automotive, industrial and
agricultural thread-on oil filters. Cost
i £5.95, from Filter Fang, 5637 Melo-
dy Lake Dr., Minneapolis, MN 55436;
(61Z) 920-8354.

Benchtop Sandblaster

Sandblasting is an effective and envi-
ronmentally safe way to clean parts.
Unfortunately, it also creates a seri-
ous mess of sand and grit. A conve-
nient sandblast cabinet from The
Eastwood Co. allows you to clean
parts up to 34 in. long in safety and
convenience. The cabinet comes dis-
assembled, with directions and all
hardware. The 24 x 24 x 34-in. unit
has 8.57 eu. ft. of usable interior space
for blasting and a heavy screen floor
to support your work. The Sandblast
Cabinet Kit costs $329 plus $11.95
ghipping, from The Eastwood Co.,
580 Lancaster Ave., Malvern, PA
19355; (800) 345-1178. ™
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MX-6 And 626: Mazda
Hits Two More Homers

® Mazda has staged more dramatic
design turnarounds in the past three
years, and here are two more eyeball-
grabbers, The new MX-6 coupe and
626 sedan arve longer, lower, wider,
more aerodynamically efficient and a
few pounds lighter,

They are also more refined in every
dynamic category—better ride quali-
ty, better handling, improved brak-
ing and better engines,

Two new engines are offered for
both cars—a 118-hp dohe 16-valve
Four and & superb 2.5-liter dohe 24-
valve 60° aluminum V6 rated at 164 hp
with 160 ft.-Ib. of torque. Transmis-
sion options are a 5-speed manual
(standard) or 4-speed automatic.

The refinement extends to the in-
terior of the new cars, which have
alzo been redone throughout. Besides

a more contemporary appearance,
there's also more room, particularly
in the 626's rear seats.

Pleasant as they are to look at, the
new Mazdas are even more fun on the
road. The longer (by 3.8 in.) wheel-
base makes for a marked improve-
ment in ride quality, and Mazda’s ex-
tensive wind-tunnel homework pays
off in a reduction in wind noise,

We were also impressed with the
improved bandling, The sporty MX-6
was the basis for our initial impres-
gions. 1t has a more neutral feel, turns
in with more authority and changes
direction with less reluctance.

Several subtle changes contribute
to the overall improvement. In-
ereased chassis ripidity tops this list,
complemented by engine mounts that
are further aft relative to the front
axle centerline, improving weight
distribution. Mazda also canted the

Size Increase of new 626 sedan yields substantial improvement in rear-seat legroom.

= s

Redesigned cockpit reinforces sporty look
and feel of Mazda's all-new MX-& coupe.

front struts rearward, which changed
the caster angle and improved steer-
ing response,

The new V6 doesn't make as much
[[-:E:.uk horsepower as the turbocharged

‘our of the old MX-6 GT, but it's
much nicer to live with. The peaky
power and attendant torque-steer
that plagued the turbo is gone, and if
the V6 MX-6 isn't quite as quick, it's
far from slow: Mazda expects 0-to-60
times in the low B-second range.

V& fuel economy is projected at
21/27 mpg city/highway, with a 5-
specd transmission, while the Four is
estimated at 26/34, Antilock brakes
are optional on all models, but airbags
won't eome along for a couple of years.

While it's hard to think of Mazda as
an all-American make, there's enough
local content to qualify the MX-6 and
626 as domestic ears. They'll be built
alongside Ford's new Probe at Maz-
da's Flat Rock, Michigan, plant.

Pricing in thiz first encounter was
pure conjecture, but expect a range of
314,000 to 20,000, —Tony Swan
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ANNOUNCING THE

{/nbeatable 5-ton towing.”

8 '/:-ton hauling capacity.'

4-wheel anti-lock brakes [ABS)
stan d:.i‘.f‘ﬂ.

New luxury-quiet ride.

Shift-on-the-fly Insta-Trac
4-wheel drive,

Available seating for
up to nine.

42-gallon fuel tank standard.
149.5-cu.ft. max. cargo area.

350-cu.-in. V8 standard,
454-cu-in. V8 available.

Available rear comfort zone - _ F f'"\
temperature/air conditioning 'y
control. — / \

Winner of 1992
“VERSATILE VEHICLE AWARD"
— Home Mechanix
The all-new Suburban. It's a
limo for up to nine. A spacious
cargo van. And the king of
off-road vehicles. With even

er performance and

ersatility. T'Iuﬁ impressive new
uiet, luxury and
comfor the new Hubuman

at your Chevy dealer’s - : i
do t'nfr rything in style. Chevrolet. For more information, call 1-800-962-2868.

voequippedl. |acluides vehicke,
st trademarks and Chevy

i, Americal

“When properly egpoed, In e Tra e, pESEEnPens, equipmen! and =

ThE truc .l'". I‘I'T'l"I can dEPF rd‘ oI trailer, passEngers, equlp nd carpe, Chirvrolet, e Chevmolal amblom
I]"F‘ trucks that last. and Insta-Trac are rrademarks of the GM Corp, G102 GM Corp! All Righis Rewervee




THE HEARTBEAT OF
AMERICA IS WINNING. S5t




NEW CARS (Continued from puge 105)

Jeep Grand Cherokee
The new Jeep Grand Cherokee bears
a strong resemblance to its popular
namesake. And a quick comparison of
the vital statistics and engineering
features of the two tells you only that
the Grand Cherokee is, in fact,
grander by 9.7in. inlength and 4.5 in.
in wheelbase.

But it's much more than a mere
freshening and stretching of the
standard Cherokee, Jeep's engineers
have ereated a new vehicle that has
geriously upped the ante in the sport/
utility market.

The Grand Cherokee retains Jeep's
solid front- and rear-axle suspension,
but the rear axle is now located by the
same 4-link setup used in front. At-
tention to spring, shock and bushing
rates—as well as a more upright rear
shock mounting—results in a ride
that rivals the independent suspen-
sion systems used by competitors.

Handling is crisp. Jeep engineers
claim that the Grand Cherokee's 4-
door unitbody design—20% stiffer
than the standard Cherokee—is supe-

rior for ride and handling to the
body-on-frame used by other sport/
utilities, and our initial driving im-
pressions tend to bear this out.

Off road, the 8.2-in. ground clear-
ance, long-travel coil springs and solid
axles allow the Grand Cherokee to
climb over and through rough stuff

$135,000 V12 00SEC is new Mercedes-Benz fMagship.

that would stall its competitors.

The only engine you'll find under
the hood, for now, is the stout 4.0-liter
inline Six, with 190 hp and 225 ft.-Ib.
of torque. But if you want more,
there's a 5.2-liter VB, with 220 hp and
280 ft.-lb. coming this fall.

Cherokee delhvers more room, Improved ride.

® Alittle oversteer in a sports car can be
a good thing. A lot of it can be not-so-
good. The latest generation of MR2s—
particularly the turbocharged models—
drew criticism for a little too much of this
trait. So Toyota has fixed it, making the
little midship 2-seater much easler to
drive quickly.

The problem was excessive rear-
wheel toe-out during hard cornering.
Toyota's fix entailed longer (by 4 in.) low-
er control arms, stiffer suspension bush-
ings, stiffer spring and shock rates and

a lot more tire: 195/55VA15 front,
225/50VR15 rear, versus 195/60R 14
front, 205/60R14 rear. Toyota also
changed front and rear strut mounting
points to improve anti-dive and anti-
squal characteristics,

Basad on a day of racetrack driving—
current versus new—we can say un-
equivocally that the fix is effective. Not
only can the '93 Toyola MR2 be herded
around comers quicker, it's much more
forgiving. —Tony Swan
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wheelbase of Grand

Behind the engine the choices get
complicated. First, you ean opt for a
G-speed which comes with Jeep's
Command-Trac part-time 4wd. Or,
with a 4-speed automatie, you can opt
for either Selee-Trac—which oper-
ates in 2wd or full-time 4wd with an
open differential between front and
rear axles—or
Quadra-Trac all-
wheel drive,
which has a vis-
cous coupling be-
tween the front
and rear.

Though the
Grand Cherokee
is bigger than the
Cherokee, it is
smaller than the
Ford Explorer—
about 8in. shorter, The Grand Chero-
kee's interior is also somewhat less
carlike than the Explorer's, but it
does offer features that are rare in
most sport/utilities, such as 4-wheel
antilock brakes and a driver’s airbag.
Prices start at 318,980 and climb to
$27,433. —Don Chaikin

Mercedes 600SEC

The new Mercedes S-Class coupes—
H005EC and 6005 EC—may not be the
best cost-is-no-object personal luxury
vehicles the world has to offer. But we
can't think of anything that could be
classified as better.

The new coupes embody all the re-
finements of the new 5-Class sedans
—double-pane side glass, four sepa-
rate climate controls, ASR (traction
control), adaptive damping, ABS
with automatic lateral-g adaptivity—
with the styling sexiness that can only
be achieved in a 2-door,

These stylish heavyweights (the
BO0SEC is close to 2% fons) are sleek,
silent and fast—for all its mass, the
G00SEC can go from 0 to 60 mph in
less than 6 seconds. Both cars are
electronically limited to a top speed
of 155 mph.

The principal difference between
the two models lies under their hoods.
The 500 gets M-B's 5.0-liter dohc 32-
valve aluminum VB—a mere 322 hp
and 354 ft.-1b. of torque—while the

More New Cars on page 112)
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COTTON SHOP TOWELS

Reusable—save on replacement & rental costs

+* Strong and leng losting

* They're the same
commercial-grode
towels used by
garages, service
stations, repair
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shops, restaurants

* Machine
washable
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INEW CARS  Continued from page 108)

600 is propelled by the new 6.0-liter
dohe 48-valve aluminum V12: 402 hp
and 428 fi.-1b.

Pricing will range between about
£100,000 to £105,000 for the 500SEC
and $135,000 ta $140,000 for the 600—
before luxury and other taxes. Mer-
cedes anticipates that about 500
North American buyers will pay for
this kind of exclusivity in 1992,

Nissan Quest
Although Nissan has been turning out
winners in the passenger-car game
the past few years, its minivan pro-
hasn't fared so well. The Stanza
agon and Axxess were both disap-
pointments, leaving Nissan as the
only major player without an entry in
this popular class of vehicles,
However, we'll bet the new Quest
minivan is going to change all that.
Smooth, well-equipped and versatile,
this new front-driver rivals the car-
like qualities that have helped Chrys-
ler's minivans dominate the segment.
The Quest is Nissan's half of a coop-
erative effort with Ford that will yield

Quest delivers. With struts at
the front and twin leaf '
springs and beam axle ;
at the rear, it feels
like a family se-
dan, with excel-
lent ride guali-
ty, competent
handling and a
very impressive
quiet cabin.

The Quest is
powered by a
3.0-liter sohe
V6 rated at 150 hp and 170 ft.-1b. of
torque, with a 4-speed electronically
controlled automatic transmission.
With 3782 pounds to haul around, it's
not quick, but it’s competitive, and
exceptionally smooth and quiet.

It alzo promises to be near the top of
the minivan class in fuel economy with
EPA mpg ratings of 19 city, 29 high-
way and 23 combined.

Antilock braking is available on
both Quest trim levels—XE and
GXE—although airbags won't be of-
fered until the 1984 model year. How-

a virtually identi-
cal minivan—the
Villager —wear-
ing Mercury
badges. Major
body panels,
chassis and
powertrain come
from Nissan,
while assembly
will take place at
Ford's plant in
Avon Lake, Ohio. Although the
powertrain will come from Japan, the
rest of the package will be produced in
the 115, and the Quest/Villager qual-
ify as domestic vehicles.

Both the Stanza Wagon and Axxess
lacked the interior volume to compete
in the U.S. minivan market, some-
thing that's been corrected in the
Quest. Riding a 112.2-in. wheelbase,
the Quest is wider, taller and consid-
erably longer than a standard
Caravan, and only slightly shorter
than the stretched Grand Caravan.
This adds up to adult-size legroom
front and rear.

The flexibility of the cargo capacity
shows real imagination. There's room
enough behind the rear seats for gro-
ceries, and the rear seats fold up to
double that capacity. When even
more space is needed, the second set
of seats is easily removed, 4 la GM's
minivans, and the folded rear seat can
slide forward all the way to the front
seatbacks.

When it comes to road manners, the
Quest is a clear frontrunner. Nissan
set out to achieve a carlike blend of
ride and handling, which is what the

Short decc, long hood give BN 3-5eries coupes knockout lookos.

ever, the Quest does meet 1993 feder-
al passenger-car safety standards.
Like most minivans, the Quest is
technically a truck. But that's a tech-
nicality that's hard to remember be-
hind the wheel. This may just be the
most mannerly minivan of them all.
Look for pricing to range from
$16,500 to $25, 000, —Tony Swan

BMW 3-Series Coupes

BMW’s new 3-Series gedans have
been drawing rave reviews since their

Size, V6 power, good road manners make Nissan Quest a contender,

about an inch lower than the sedan,
the hood longer (by 3.1 in.), the rear
deck shorter (by 1.2 in.) and width is
increased by about a half-inch. All of
this adds up to a more aggressive
look, as well as a 2% reduction in over-
all drag,.

Powertrains are identical to the 3-
Series sedans—a 138-hp dohe 1.8-li-
ter 16-valve Four in the 318is, and a
189-hp dohe 24-valve straight Six for
the 325is. Both cars are available with
either a 5-speed manual or 4-speed.

The 318is carries a suggested retail
price of $23,600, the 325is is $29,100.

Range Rover Defender

In an era of burgeoning sport/utility
gales, it's getting increasingly diffi-
cult to express your rugged individ-
ualism. But here's one you won't see
coming around every corner. The lim-
ited edition (500) Land Rover Defend-
er combines the excellent off-road ca-
pahbilities of the Range Rover with a
macho index that wimpifies every-
thing but the civilian Hummer.

With 8.5 in. of pround clearance,
go-anywhere d-wheel-drive system
and the Range Rover's 3.8-liter V8
(180 hp and 220 ft.-1b. of torque), the
Defender ean handle all kinds of dirty
work—with ease. And when it's time
to one-up the Lamborghinis and Bent-
leys at Chez Moustache, the Defend-
er's unmistakable profile and exterior
roll cage just ooze paramilitary chie.

Defender pricing is expected to |
start at about $40,000. ™

introduction a g
year ago, but if
the sedans are
stimulating then
we'd have to say
the new coupes—
the 318is and
3Z5is—are going
to be veritable
adrenaline-gen-
erators,

Unlike previ-
ous 3-Series cars,
the coupes share
no body panels SRS
with the sedans. DO

The roofline iz Umited-edition Range Rover Defender will sell for 540,000,
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Amazing New Product Gives
Crisp,Clear TV Reception

WITHOUT Cable!

Until recently, the only con-
venient way to guarantee great
TV reception was to get cable
installed. But who wants to pay
those irritating monthly cable
fees just to get clear reception?
Now, thanks to years of micro-
electronic research, a new device
has been developed that's so ad-
vanced it actually makes other
antennas a thing of the past. It's
called the SWEDA™ Power
Antenna and is without a doubt
“the single most important thing
you should own if you have a

™
A PICTURE
OF ADVANCED
TECHNOLOGY!

Just imagine watching TV and
seeing a picture so brilliantly
clear that you'd almost swear
you were there live! Just plug
this tiny 2" x 4" Power Antenna
into any ordinary AC outlet, con-
nect your TV and get ready for
the best reception you've ever
had without cable. You'll watch
in amazement as YOUR TV set
suddenly displays a sharp,
focused picture. You literally
“won't believe your eyes!” Even
older TV sets suddenly come to
life. The Power Antenna is so
easy to install, so convenient to
use, and so incredibly effective
that you'll wonder how you ever
got by without it!

A THOUSAND
FOOT ANTENNA?

Power Antenna is a highly
sophisticated electronic product
(like a transistor radio) with a
simple function. It takes the elec-
trical wiring in your house or
apartment (hundreds or thou-
sands of feet) and turns it into a

Allow wp o 50 days for shipmant,
© U5 Buyers Network 1861, (3824)

Power Antenna™ ?

inta any ordinary

outiel and watch i .

in amazement as 1 | | I

your entire house | |

turns inte a glant | N l

TV reception | A

iedl BEFORE:
Ih ;.!

TV |
AFTER:

giant TV reception station! It's
almost like having an antenna
the size of your entire house!
Imagine how effective that would
be. But there's more, because
Power Antenna takes that signal
and electronically boosts it before
it gets to your TV set. The re-
sults are amazing! You can fin-
ally enjoy your favorite prime
time shows or sports events the
way they were meant to be
watched.

WHAT ABOUT MY
TV “DISH’’ ANTENNA?

Return it! Millions of these
things have been sold in recent
years because people were led to
believe they would work like a
satellite dish. The truth is that
they're no more effective than
rabbit-ears, a loop, or rod
antenna — and people have been
struggling with these things for
years! The incredible SWEDA™
Power Antenna makes every-
thing else seem obsolete. Just

RESPOND
—— FOR THIS SPECIAL OFFER! e o

one normally sell for $50 or
more! But now, for a limited time
(if you respond before June 5,
1992), you can have the amaz-
ing SWEDA™ Power Antenna for
just $19.95. Experience the best
reception you've ever had or
simply return it within 30 days
for a prompt and courteous
refund. You absolutely must see
it to believe it! ORDER TODAY.

BEFORE JUNE 5TH

YES! Piease rush me the following
SWEDA™ Power Antenna(s)!
[ One Power Antenna for just $19.85
plus $4 P&H
(] SAVE $5! Two for just $34.85
plus $5 PEH.
[] SAVE 510! Three for just $49.95
plus 36 PaH
—Oty. Extra length 6 foot connection
cable just $2 ea. (a $5.00 value).
Enclosed 3 . VA ressdents add sales tax.
Paymanl method: [Chech one)
(1 Gheck L] Owrdler [ VISA O Mastercard
[ Amex [ Diners [ Discover [ CGane Bianch
Card #

Exp.Date [

plug it in and watch it work. :mu
There's simply NOTHING ELSE | 2°*** ———
better valued on the market I aiie

today! | Zp

|
LIMITED TIME OFFER! | U.S. Buyers Network, Dapt. AT4785

Electronic antennas like this

L

One American Way, Roanoks, VA 24018
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SCIENCE

SCIENCE ON A
KITE STRING

BY ABE DANE, Science/Technology Editor

® Think of it as the meteor-

Dlﬂ ical equivalent of old-

ioned hand-line fishing.
Inatead of dangling your
bait down where the big
ones feed, you're sticking a
package of instruments
tens of thousands of feet up
into the sky, trolling for
atmospheric data. And in-
stead of a sinker, you're

ing a kite,

Although kites were a

i source of airborne
meteorological data in the
U.S. at the turn of the cen-
tury, they were cut loose as
serious scientific tools in
the 1930s. Balloons, air-
planes, rockets and, even-
tually, even satellites took
over various parts of the
job. But there are still a few
things that only kites can
do, like hang in the same
spot for days or even for
months at a time, monitor-
ing the changes in a given
piece of atmospheric real
estate. Another thing
about kites is that they're
remarkably cheap.

It took awhile before me-
teorologists began to miss
these unique attributes
enough to do anything
about it. But now, 59 years
afterthe U5, Weather Bu-
reau closed its last kite sta-
tion, there is a move afoot
to restore the kite to the
service of science,

The new models are a far
cry from their silk and bam-
boo ancestors. “1 prefer to
think of them as tethered
lifting systems," says Joe |
Williams, president of
Modelsym, a Pennsylvania
company which is usin
state-of-the-art CADJCME
techniques to design the |

new-generation devices.
Mudela_vm is at work on hﬂmhnmmuuﬂm—m

able budget. The fields,
which hu:?d up at a rate of
about 100 volts per meter of
altitude, had intrigued sci-
entists for some time, “If
you look at the distance be-
tween the ground and the
ionosphere, the difference
is 300,000 to 400,000 volts,™
Balsley What causes
it? The current best guess
is that air is charged up by
the convective action of
thunderstorms.
That raises some inter-
ibilities. “If you
measure the field in one
place, you ean tell how
many thunderstorms are
active around the world at
any one time,"” says Bals-
ley. “You can get all the
convective activity, That's
important for climate.”
illiams was quick to de-
cide that a oil was the
best aerodynamie device
for the job. “It's really the
most efficient free-air lift-
ing body around for its
weight,” he says. Made of
ripﬁt,u]i:_v,rlon. the 133-s8q.-
fi. foil he designed weighed
only 3% pounds, but would
uee about 86 5 of
in a 16-knot wind. Even
80, supporting the 20,000-ft.
tether needed to reach the
altitudes Balsley aimed for
might have been too much
of a burden. The solution
was an ultralight line made
of 900- d-test Kevlar.
Balsley gave the kite its
first trial on Christmas Is-
land, a remote dot of land
in the Pacific. The site was
ideal because of its steady
trade winds and lack of air-
craft traffic. The kite
formed exactly as p t-
ed, climbing to about 11,000
ft. by the time all the tether
was payed out and staying

parafoils that could elimb into the est of Ben Balsley, an aeronomerat  there for four days. Dangling from the
stratosphere, where vital questions [51“ University of Culumdu at Boul- tether were seven styrofoam spheres
about ozone depletion and global der. It was about the only way he could l:untamm g instruments to measure
warming can be researched. think of to study very large-scale at- Eeratl.u'e barometric pressure

Their first kite was built at the re- mospheric electric fields on a reason- midity, as well as the electric
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fields. Unfortunately, problems with
the instruments prevented Balsle
from getting all the data he wanted.
But he proved the kite system was
workable.

The amount of modern technology
incorporated in the new parafoils
gives some appreciation of how ingen-
tous earlier scientific kite flyers must
have been. Although parafoils have
the potential to go much higher, they
have not yet even approached the alti-
tude records set during the first half
of the century.

Way back in 1898, the U.S5. Weath-
er Bureau was operating 17 kite sta-
tions around the country. These were
remarkably advanced, handling
chains of multiple kites on a single
300-pound-test steel wire with pow-
er-driven winches. Carrying aloft a
wide range of clockwork recording in-
struments were elaborate box kites
known as Hargrave kites, typically
with about 68 scL ft. of lifting surface.
In 1910, one of these stations set a re-
cord of 23,385 ft. witha chain of 10 dia-
mond-shaped Eddy bow kites. Twen-
ty years later, a German group flew a
string of eight kites to 31,955 ft., a re-
cord that stands to this day.

“They really had a big, beautiful
technology going,” says Balsley. Ifhe
has his way, however, those old re-
cords won't stand much longer, He
now has & proposal with the National
Science Foundation to follow up his
Christmas [sland effort with a larger
lifting system that could reach up to
60,000 ft. From these stratospheric
heights, he conld address the big is-
sues of meteorology—ozone depletion
and climate change.

As currently envisioned, the sys-
tem would consist of either one or two
1000-gq.-ft. Mylar foils and would be
able to carry about a 30-pound pay-
load. Because something on the order
of 20 miles of cable would be involved,
the simple wooden reel and manual
sailing-yvacht capstan of the Christ-
mas Island effort would no longer be
adequate. The cable dynamies would
be complex enough to require an auto-
matic-feedback system, monitoring
cable tension, cable angle and a vari-
ety of other parameters, then spool-
ing line in or out accordingly.

It would not be cheap. But to put it
into perspective, consider that in or-
der to explore the ¥j,-sea-level-pres-
sure air of the stratosphere, NASA
now relies on retired U-2 spyplanes,
which are vastly more expensive to
operate and put pilots' lives at risk. It
may very well turn out that after hav-
ing been reduced to the status of a
frivolous pursuit for over half a centu-
ry, kite flying may be on the verge of
getting serious again. ™
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AUTOMOBILES

DETROIT SPY REPORT

BY JIM DUNNE, Detroit Editor

Rearranged Ranger

® Ford will have a full line of rede-
signed Rangers when the new pickup
is introduced later this year. In addi-
tion to the standard and extended-cab
body styles, Ford plans a number of
distinct front-end styles.

At the basic end of the model range
will be a rounded grille/hood/fender
design. Further up the line, in the
sport group, will be a front end with a
more elaborate grille with thick grille
bars and surrounds.

At the top of the line is a high-per-
formance sport truck (shown above)
that features all the other styling
cues, plus an airdam that houses
round high-intensity driving lights.

Spirit Of 93

This 1983 version of Dodge's Spirit
(below) features a new grille that’s
consistent with the look established in
recent Dodge products. The horizon-

| 1993 Dodge Spirit will get trademark family grillwork.

tal and vertieal bars split the air in-
take in a fashion seen on Dodge pick-
ups and even the new Dodge Viper.
Of all the automakers, ghrysle:r
seems most deter-
mined to carry out
the frequent face-
lifts that were
once a commaon
practice.

ocket

ids?

Two  separate
sources inside
Oldsmobile have
told us the division
is seriously consid-
ering a V8 engine
option for the
Eighty Eight Roy-
ale line, Oldsmo-
bile sees the Eighty Eight competing
agamst high-performance luxury
imports like the
Lexus ES 300, and
the thinking is
that the V8 engine
would give the
Eighty Eight Roy-
ale an edge on ita
Vi-powered com-
petition,

General Motors’
lusty 210-hp twin-
cam 3.4-liter V6
was considered
but rejected—not
enough low-end
torgue and insuf-
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MNew Chrysler LeBaron will do away with covered headiamps.

LeBaron Lamps

Chrysler is in the proeess of finalizing
changes to the LeBaron front end for
the 1993 model year. It's just a simple
facelift that replaces the current hid-
den headllghta with exposed, oval-

ficient image differentiation.

Presumably, the V8 would be a
variation of the Chevy-based small-
block that's just been reengineered
for use in the Corvette, as well as the
"33 Camaro and Firebird.

Mobil 200,000

Mobil has a new version of its pre-
mium-priced synthetic Mobil 1 motor
oil that the company claims will keep
your engine parts in like-new condi-
tion for 200,000 miles.

In addition, Mohil elaims the oil will
help keep emissions at federal stand-
ards even after the equivalent of 15
yvears’ hard driving. The new Mobil 1
remains stable in the hotter tempera-
tures of fast-running smaller engines.

It's interesting to note that in all
of these tests, oil and filter were
changed at intervals specified by the

carmakers' owners manuals,

shaped glass.
e redesign is similar to the modi-
fieations made to the 1992 Dodge Day-
tona. They're intended to lend a more
contemporary appearance and help
the LeBaron stand out in traffic.
There are solid economic reasons
for the change as well, The external
headlights are cheaper to build. And,
because they're simpler to install,
they will cut assembly costs and
should improve qua.ht:l,r ™
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The Buick Regal Gran Sport.
A car as rewarding on pavement
as 1t Is on paper.

Buick Regal Gran Sport ~~ Lexus ES 300

Engine 3 Bitre V6 3.(Hlitre VG

Transmission 4speed automatic {std) 4-speed automatic (std)

Touring Suspension 4-whee| independent d-wheel independent

Brakes Anti-lock disc Anti-lock disc

Wheels 16" aluminum alloy 15" aluminum alloy

EPA Est. MPG 18 city/28 hwy 17 city/23 hwy

MSREP* $21,240 $26,150
e e e o e ]

To see the engineering advantages of Obviously, when it comes to giving you
i Regal Gran Sport, take it for a test value, Regal Gran Sport is a very good
drive. To see its financial advantage, ' J sport. For more information on Regal,
just compare Regal to the competition. ™ please call 1-800-423-6787

BUICK

The New Symbol For (Juality
In America.




HOME IMPROVEMENT

PROBLEM SOLVER
OF THE MONTH

BY JEFF WILLIAMS, Contributing Editor

Ceramicote
® Thanks, NASA. Thanks, Space
Shuttle program. The technological
developments of your space-age sci-
ence have brought us Ceramicote. On
the surface, this is a product that 1=
similar to a number of insulated coat-
ing systems available today. Most are
marketed as texture coatings and im-
only a marginal insulation value.

ut none of them works like Cerami-
cote, a system comprised of a primer,
amidcoat and a finish coat. According
tothe manufacturer, it's suited for ap-
plication on walls and roofs, and, for
that matter, on almost any substrate.
The primer and topcoat aren't too
surprising, it's the midcoat where
things really get interesting. It's an
acrylic elastomer that retains 100%
elongation after cure. That means you
are applying a coating that dries to a
huge rubber band enveloping the
building. Inside the rubber band are
millions of hollow ceramic beads.
These beads range in size from 10 mi-
crons to 30 microns, When the paint
film dries to a 10 to 20 mil. thickness,
the beads cluster together and pro-
vide a dead airspace that demon-
strates heat loss characteristics of R-6
and heat gain characteristics of R-20.
Independent laboratory testing has
confirmed that even higher insulation
properties are calculable when apply-
ing the equations only for cold weath-

er. The manufac-
turer claims to use
the most conserva-
tive test results
for product promo-
tion. By compari-
son, fiberglass in-
sulation is rated at
R-3.5 per inch and
expanded polysty-
rene is rated at R-
4.1 per inch.

Ceramicote is
applied using
standard brushes, rollers and spray-
ers, making it a do-it-yourself project.
But the system is very sensitive to
film thickness, so special attention
must be paid to following the applica-
tion instructions. And, keep in mind
that many paint applications fail due
to defects in construction. For exam-
ple, older wood houses without ade-
quate vapor barriers can allow mois-
ture to undermine any paint job.
Make sure the siding of your home is
in good repair. This system is not
cheap, and a defect in the overall con-
struction could ruin the job.

The developer of the Ceramicote
system, Tom Brammer of Coastal
Coatings, explains it this way. “It
doesn't take a rocket scientist to un-
derstand how this works, The differ-
ence between our l]m:duct and others
is the presence of ceramic spheres,

Ceramicote is an Insulated coating system
that can improve the energy performance
of almaost any structure. The house on the
left has the product installed on both the
roof and the sidewalls.

the highest quality flexible resins
money can buy and the lack of perlite
fillers." The perlite fillers are the stuff
you find in most texture coatings.
They are also the reason why many
texture coatings begin to crack and
peel after five years or so. They are
also the reason that most texture
coatings have no film elasticity. With-
out these fillers in the chemistry, the
int film has a better chance of last-
ing for 10 to 15 years. The way the
Ceramicote system is set up, all you
need to do is fresh-
en the topcoat ev-
ery seven to 10
years, and the
primer and mid-
coat should remain
unaffected.

When applied to
a sound, leak-free
residential shingle
roof, the system
may extend shin-
gle life indefinite-
lyv. Sun, rain and
heat are responsi-
ble for the aging of
shingle roofs. The
Ceramicote sys-
tem eliminates those elements.

Energy savings of as much as 40%
could be realized using this system.
Typical material costs are as follows:
To ecover a wood or masonry wall, the
product costs about 56 cents per sq.
ft.; for a sloped shingle roof, it costs
about 63 cents; for a sloped metal roof,
it's about 68 cents; and for a flat roof,
it's about 84 cents.

Ceramicote is marketed nationally
direct to the consumer. Ordering and
information are available by writing
to Coastal Coatings, 5313 W. Cren-
shaw Ave., Tampa, FL 33624. ™

Jeff Williome is the host of "The PoruLin ME

CHANICSE House Doctor,” a satellite broadeast m-
dio talk show about home improvement. Anyone
interested in submitting protlem-solving prod-
ucts for review in future issues of this column
ghould gend information to Jeff Williams, 4275
3dth Se. 5., No. 340, 51, Petersburg, FI 33711
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The Ultimate Replica of the
Most Famous Automobile Ever

The definitive precision-engineered 1:16 scale replica
of the Fabulous Ford Model T...with actual working
parts and genuine leather seats.

1913, The first production Model T rolls off the assembly line-and America
would never be the same.

Now, the car that brought affordable transporation 1o an entire nation be
vormes the altimate diecast from Franklin Mint Precision Models.

THE 1913 FORD MODEL T. Crafted by hand from more than 100 separate
parts and equipped with the full complement of operating fearures. The doors
and hood dose. The steering and road wheels actually urn.

wstom-made model comes equipped with a fabric top and soft seans
e in genuine leacher,
And every detail i authentic, down to the actua tread pareern on thie tires, the
hand and foot brakes and the mtncarely detailed engine. The radiatar frame,
ubs, lights and lamps are among the many fearures plated in brass. The
dashbsoard and firewall are specially crafted in wood veneer,
913 Modd T, A |1.1r|;,.1|n then. A bargain now ar just 5120,

[F vou wish o mrirs anv Franklin Mini Precison b purchase, you may do so wichin 30

ddays of your receipeof thar purachase for replacemens, credin or nefund

Shown smaller chan
actual wire of BE" long, Scale 1116

Plt.l.‘! m]il !'l'r'
May 31, 1992.
er for the |1T|.-...'u-|-.'-r|-c'n|::|r|r:r-:|_| [:16 scale die-cast
rd Model T, My imported model wall be sent o me

Franklin Mint Precision
Franklin Center, PA 19(
5 Mease enter my

NO MONEY NOW. Prios wo shipment, | will be billed for
| ||-;plr~:[ -“ 4 and, afrer shipment, for the balance in 4 ¢ l|IJ4| |11-1r|['l

i | A
installments of 524 Pl ey sttt vl et

13026- 10

IrmLIm Mint Precision Models® Simply Miles Ahead.




AUTOMOBILES

® Automotive journalists get the op-
portunity to test drive a bewildering
number of 4x4 vehicles. But rarely do
we get a chance to actually go off-road
in them, save a few laps around zome
rutted area of the proving grounds.

Well, that mirrors the experience
of the buying publie, which rarely
ever engages its 4-wheel drive or
drives on anything less paved than
the overflow parking lot at the coun-
try club.

But there's a small, deviant subeul-
ture that actually enjoys coming home
smeared with mud up to the door han-
dles. Ford and Warn Industries (man-
ufacturers of not only a line of off-road
winches, but most of the locking front
hubs, axles and transfer cases used on
Ford 4x4s) sponsor a series of short
off-road adventures that caters to
these people.

We were invited, along with a con-
ple of dozen other journalists, spouses

2
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HAVE YOU OFF-ROADED
A FORD LATELY?

BY MIKE ALLEN, Associate Automotive Editor

and significant others, to attend a
weekend's worth of stump-jumping
on the Flying M Ranch in Tigard, Ore-

n. This is conveniently located near

arn's Portland headquarters, and in
the middle of some terrifically gor-
Feous country.

Also in attendance was Cliff Blake,
director of the off-road industry's
Tread Lightly program (which PM
happens to help sponsor). And tread-
ing lightly was the order of the day,
with vehicles spending their time on
logging roads and carefully groomed,
well-established trails through the
woods. This is not to say that there
wasn't some challenge to the driving.

There was plenty of time and many
places to get stuck—something I per-
sonally never managed to do. Eeul_
Susan (my significant other), man-
aged to strip the splines from a front
hub of an Explorer about a third of the
way up a lengthy 30° slope covered
with apple-size rocks.
This necessitated a
lengthy delay, a winch
ride to the top of the
hill and ﬁpemring the
remainder of the day
riding in the back of
another vehicle. There
were a few delays
throughout the day, as
several vehicles need-
g™ ed the aid of winches to
make it to the top.

Ford managed to
have our truck extract-

e P .
ed from the woods and fixed by the
next morning—in time to try it again
on some other hills, including a barbe-
cue lunch on the top of a mountain fol-
lowed by another barbecue dinner
back at the Flying M.

It's easy to see why Warn Indus-
tries has chosen to make the Pacific
Northwest its home, With plenty of
mountainous territory—a lot of it
still being actively logged—there are
plenty of places to do some serious
off-roading in the name of product
development.

The Tread Lightly mindset was
certainly much in evidence through-
out the trip. The trails had been well
groomed by Flying M staffers wield-
ing chain saws to avoid damage to
either protruding branches or Ford
truck sheetmetal. Only existing trails
and logging roads were used, and
there was certainly no need to blaze
new paths through the woods to gpet
our jollies,

The weather did cooperate. In fact,
a sprinkle or two might have helped
keep down the dust, as we spent two
days doing severe testing of the air-
infiltration characteristics of new
Ford trucks. I'm still getting dirt out
of my cameras, although the ingsides of
the vehicles weren't too bad. There
were a couple of guys in a topless
Broneo who, by lunchtime, bore a re-
markable resemblance to movie des-
peradoes. In their case, however, [
don't know that mud would have been
any better. ™
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EXHIBIT (Contirued from page 46)

Here, visitors can see books from the
Boy Aviator series that were adver-
tised in PM classifieds and toys that
inspired boys and girls alike during
the “First Aviation Christmas." Diri-
gibles are represented by a feather-
weight propeller that belonged to
Horace W11£ an aviator whose entry
ina 1907 race was captured in PM.

As airplanes and dirigibles became
more common, PM's pages filled with
the news of fabulous prizes awarded
for various record-breaking flights.
How outrageous was the rage for re-
cords? You be the judge when you see
the elaborate bronze sculpture
awarded to Earle Ovington for “being
the first American aviator to fill a din-
ner engagement in an aeroplane,” Ov-
ington's other, more famous, first was
as the pilot of America’s first airmail
flight. Some of his instruments, his
erash helmet and his good-luck doll
are on display.

Of course, Glenn Curtiss, the most
renowned and dashing pilot of his day,
is not ignored. His first taste of fame
was as a designer and builder of en-
gines. Visitors can see a 1910 adver-
tisement his company ran in PM sell-
ing “Airship Motors And Engines Faor
Mechanical Devices." Presented in
the exhibit is one of his less-renowned
engines, the Curtiss 0X-5. Frequent
mechanical problems made the engine
a tinkerer's dream—or a tinkerer's
damn, depending on how yvou look at
it. Nunetﬁeless. it was used on Cur-
tiss's famous Jenny that trained WWI

ilots and later became a favorite of
stormers and wingwalkers,

PM's do-it-yourselfers were not left
out of the aerial glory days. Plans for
PM'’s 1909 glider and the famous 1910
Demoiselle monoplane are repro-
duced in the exhibit, along with an
editorial warning for would-be avia-
tors: “It is necessary to possess some
mechanical skill and ability, and plen-
ty of common sense,”

Had Icarus seen POPULAR ME-
CHANICS' advice, perhaps he would
not have flown so EE:;E to the Sun. PM

IFYOUGO...

* Henry Ford Museum & Greenfisld Vil-
lage is a national museum of American
history and technology founded by Henry
Fordin 1929, The museum is an indepen-
dent, nonprofit educational institution that
is not affiliated with the Ford Motor Co. or
the Ford Foundation.

Henry Ford Museum & Greenfield Vil-
|age is located at Oakwood Boulevard and
Village Road in Dearborn, Michigan,
about 12 miles west of Detroit. For com-
plete information aboul museum hours
and admission lees, nearby hotel'motel
accommodations and other area atirac-
tions, call (800) 343-1923.
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AUDIO

SOUND DELIVERIES

BY FRANK VIZARD, Electronics Editor

@ Not every innovation in audio ar-
rives in a package bigger than a
breadbox. Witness the PCDT person-
al compact disc player from Fisher, a
product not much bigger than a thick
slice of bread, which pointedly claims
to have little shock value.

While personal CD players are in-
deed portable, they don't react well to
sudden jarring. Upon impact, the la-
ser pickup mistracks, introducing an
audible skip into the program remi-
niscent of old record turntables re-
acting to similarly jolting situations,
Personal CD players, as you might
expect, have not been very suitable
for joggers or anyone else engaged in
an active lifestyle,

Active-types may find the PCD7
more suitable, however. The PCD7
includes circuitry designed to make
the unit more shock resistant. What
this cireuitry does is store a few sec-
onds of upeoming music in memaory.
‘When the laser pickup mistracks due
to jarring, the music stored in memo-
ry is accessed so there is no interrup-
tionin playback. In the meantime, the
laser pickup moves quickly back into
its original position and resumes
operation. Since the memory writi
speed is twice as fast as the music
output, the transfer is seamless. List
price is 3500,

Interestingly, this same antishock
feature iz a highlight of the Sony Mini-

Disc portable player scheduled for
introduction later this year. Sony's
Mini-Disc player does have a record
mode, a feature not available with ex-
isting CD players. Mini-Discs, how-
ever, are not compatible with existing
players. If antishock circuitry be-
comes more widespread for personal
CD players of the Fisher type, it may
make the argument for Mini-Discs
less compelling,

Wireless Headphones
Ever since the Federal Communica-
tions Commission loosened restric-
tions regarding short-range broad-
casting in the 900 MHz range, a num-
ber of products have appeared that let
you broadcast audio/video signals
within a range of about 100 ft. One
product of this type that we've be-
come fond of is the wireless head-
phone system from Recoton listing
for $130,

The system is comprised of a small
transmitter that connects to virtually
any audio source equipped with either
audio output jacks or headphone
jacks. The sound is then broadeast to
acalenlator-gize receiving module you
carry on your person. All you do is
plug in any pair of headphones into
the receiver, Now you ean do house-
work, exercise or anything else while
listening to music or TV, all without
disturbing anyone.
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This system seems to work better
than the infrared wireless head-
phones that have been available for
some time. Infrared systems depend
upon a line-of-sight
transmisgion between

the transmitter and

the receiver. This
limitation effeetively

confines you to one

room. The RF trans-
mitter broadcasts
throughout the house,
providing much greater free-
dom of movement. Sound quali-
ty is generally better than in-
frared transmissions as well.

Dubbing Ta

With cun::-gtt dils,t: well en-
trenched and new audio formats
like the Digital Compaet Cassette on
the horizon, you might think that lit-
tle thought is now given to the ubiqui-
tous analog cassette we've been using
for years.

Not so. TDK is bowing a normal
bias (Type 1) audio cassette designed
for high-speed dubbing. Many dual-
well cassette decks, especially those
included with portables, allow you to
copy from one tape well to another at
high speed. At high speeds, however,
tape-to-head contact may be less than
perfect, and that will affect the sound
quality of the r:-:]:J;:,a_

TDK's new D3-X tape has a new
antiresonance mechanism that helps
keep the tape on track. Bass response
is improved and a new formulation
yields a higher sensitivity to mid and |
upper frequencies. DS-X blank tapeis |
available in 60-, 90- and 100-minute
lengths at list prices ranging from
$2.50to0 $3.70, P
Flsiher's personal CD player [top] reslsts jolts.
TDK's new D5-X tape doesn't
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WINGSHIPS (Continued from page $3)

namics requires that wings must
grow steadily longer and thinner if
speed and efficiency are to be main-
tained, Eventually, it becomes im
sible to make them strong enough to
resist bending.

Hooker’s solution is to integrate the
wing with the fuselage. “You have to
bring the structure back in. Make it
look like a Kleenex box," he says.
“You build ships that look like that
that are much heavier than 10 million
pounds.” That takes care of the struec-
tural problem, but leads to a shape
that lacks aerodynamic efficiency.
Unless you fly it in ground effect.

That introduces the question of sea-
worthiness. As Hooker puts it, “The
standard-size airplane can't compete
with the standard-size ocean wave.”
So, under typical open-ocean condi-
tions, you'd have to fly too high to
make use of the ground effect. The
only way around this is to build a big-
ger aircraft. Not only will it be able to
survive the occasional wave impact,
but it will also have a greater wing-
span, and thus be able to stay in
ground effect up to higher altitudes.
In other words, says Hooker, “In or-
der to build a large aircraft, I have to
build a huge aircraft.”

Unquestionably, building a wing-
ship would be a massive undertaking.
But it would not be unprecedented.
Harvey Chaplin, director of technol-
ogy at the Carderock Division of the
Naval Service Weapons Center, com-
paresit to the effort that led to the Air
Foree's C-5 Galaxy transport jet.
“¥ou have to really be motivated todo
it,” he says. “But if one took that step,
it would have a commereial payoff.”

Hooker estimates that wingships
could reduce the cost of travel be-
tween here and Europe to somewhere
between $75 and $100 per person, and
make it far more comfortable.
“They're a bit like the old oceanliners
in terms of space availability,” says
Wayne Thiessen, a colleague of Hook-
er's at Aerocon. What's more, cross-
ing times would not suffer significant-
ly. Hooker's current concepts would
be capable of about 500 knots, just
slightly slower than a jetliner, And
like today's jetliner fleet, wingships
could be called on to serve as military
transports when necessary. But their
tremendous payload and 10,000-mile
range wouldp make them far better
suited to this role.

Ultimately, Hooker’s vision is of a
world brought closer together. “As
engineers, our roots lie in bridge
building,"” he explains. And with polit-
ical barriers between countries now
erumbling, engineers can at last get
on with the of spanning the geo-
graphic barriers that remain. M
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AVIATION

FRENCH REVOLUTION

BY WILLIAM GARVEY

® [t happened almost every time we
were handed off to a new air traffic
controller, all the way from Dallas to
Washington, D.C.

“Uh.. -il}ﬂ Papa Whiskey, say again
your airplane t:,rpe

“Papa Whiskey isa TEM 700."

“A what?"

“ATBM 700. It's a French tur-
boprop built by Aerospatiale.”

“Never heard of it."”

At that point, the exchanges
varied. One controller asked if we
were “one of those composite air-
planes” (No.); another said he as-
sumed we were “some odd mili-
tary aircraft” (Wrong.); and
another, an unabashed airplane
enthusiast, simply asked fora
ride sometime (He got a “Yes,"”
and a number to call.).

That the computer identifier
for our radar target was unfamil-

E{}mpment takes years to evolve, an
new airplane suddenly appearing
on the scene, certified and in produc-
tion, isa rudir:al departure from the
norm. But then, the TBEM was radical

iar to these air cops was under- 541“"- functional

from the day it was conceived,

While one engine iz fine for mobile
machines—be they road-graders,
subway trains, limousines or subma-
rines—when you put wings on it and
passengers init, two motors are much
preferred. The fact is, airplanes built

interior allows a total of
standable. In a world where new S$even to share TBM's 350-mile-per-hour ride.

for business—and that's virtually ev-
ery airliner, business jet or eivilian
turboprop extant—have two, three
or four engines. It's not that they all
need the extra horzes, but rather that

BilL CRLIMF PHOTO

such arrangements ensure a backup
cn?'im: in case of failure,

t's an admittedly inefficient way to
assure continuous propulsion, but it
was thought that people who own, fly,
regulate and ride in serious, for-busi-
ness planes would aceept nothing less,

Au contraire, mon ami,

The folks at Aerospatiale do
not shy from challenging conven-
tion. After all, it was they who
helped design and build the Con-
corde and then went toe-to-toe
with Boeing and McDonnell-
Douglas by ereating Airbus. Af-
ter carefully reviewing the avia-
tion marketplace, they concluded
that the world's manufacturers
had simply ignored a viable cate-
gory of aircraft—the very high-
performance, high-altitude, cab-
in-class single. Since the kind of
performance they had in mind
was a sizeling 300 knots (approxi-
mately 350 mph), the need for
turbine power was obvious.

The program was launched in June
1987, and proceeded at lightning
pace. First lfqlli_r_e;ht oceurred 13 months
later, French certification was
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awarded in January 1990, U.S. certi-
fication followed that August, first
delivery came five weeks later and
the first U.S. aircraft was delivered
last May. The program’ss under-
scores the intelligence behind the de-
sign. While the concept of a single-en-
gine business turboprop is radical, the
plane itself relies so heavily on proven
technology, it almost seems familiar.

Spurning exotic composites, Aero-
spatiale cut this speedster out of air-
plane-grade aluminum and gaveit a
flush-rivet fit and finish that would
make Piaget proud. As for aerody-
namics, canards, winglets and such
were bypassed in favor of a conven-
tional fixed main wing and empen-
nage. And for propulsion, the design-
ers quite sensibly chose the Pratt &
Whitney Canada PT6A, the most pop-
ular, most proven turboprop in the air
today. Mean time between in-flight
shutdowns for the PT6A is over
220,000 hours. That means if you op-
erate it 8 hours a day, 365 days a year,
you might want to keep a closer eye on
yOur engine gauges in, say, 70 vears.

It has often been said that a plane
that looks right, flies right. Well, the
TBM looks terrific. It's big for a sin-
gle: almost 35 ft. from spinner to tail
cone, 42 ft. from tip to tip and its fin
rises over 14 ft, from the concrete.

Climb through the clamshell doors
and you enter an elegant, but spare,
cabin with club seating for four or
five. Up front, the flight deck is all
business, its panel packed with a full
IFR complement of Bendix/King
Silver Crown avionies including a
KFC 275 flight director. EFIS 40
tubes are available, and most buyers
will likely sign on for the $96,000 op-
tion. Ditto for the optional Loran,
weather radar, Freon air condition-
ing and Stormscope. Otherwise, just
about everything is standard, includ-
ing de-icing boots, electrically con-
trolled prop and heated windshield,
intercom, environmental-control sys-
tem and emergency oxygen.

Maximum takeoff weight is 6579
pounds, with over a ton available for
people and fuel. With tanks brimful
with 278 gallons of Jet A, payload is
679 pounds, giving it a maximum
range of over 1800 statute miles. In
short, it is a serious, all-weather,
cross-country machine,

Light the fire on the PT6A-64 and
it's immediately obvious what sets the
TBM 700 apart from its lesser, piston
brethren, The turbine sound is unmis-
takable (though surprisingly quiet)
and the feel of 700 shaft horsepower 5
ft. forward of your toes is, well, ex-
hilarating. As TBM Viece President
Brant Dahlfors and I held for takeoff
from the company's U.S. headquar-

ters in Grand Prairie, Texas, just out-
side of Dallas, a controller asked what
kind of performance to expect. “Han-
dle us like a King Air 300," Dahlfors
replied. That's impressive company.
Cleared, [ advanced the power le-
ver and maxed my apprehension.
Would I be able to keep all that torque
tracking true? The answer was quick
and friendly, the beast was just an-
other single. At 85 knots indicated, [
hauled back, and the numbers started
to run. Gear up, steady at 140 knots,
and we were grabbing sky at 2000 ft.
per minute, By 24,000 ft. at 160 knots,
we were still elimbing at 1000 fpm.
Onee level at 27,000 ft. (TBM is certi-
fied to 30,000), we settled down to a
comfortable eruise edging past the
advertised 300 knots. A tail wind
bumped us to 328 knots. No wonder
the controllers kept asking questions.
A scant 3% hours after departing
Big D, I was setting up for final to
Runway 15 at Washington National.
The flight had been flawless, and as
we threaded our way along the Poto-
mae and past the Pentagon, the air-
plane, thanks to its wide Fowler flaps
and responsive aileron/spoiler sys-
tem, showed itself to be docile at low
speeds ag well. Touchdown was un-
eventful, which says a lot about the
TBM, considering it was my first

landing in it. Actual buyers need not
worry about their technique since
FlightSafety training is a part of the
purchase price, We shut down outside
Butler Aviation's front door. Total
fuel burn was 197 gallons, miserly
when you consider the tonnage
moved, convenience and speed. And
despite the fact that we were sur-
rounded by Gulfstreams, Citations
and Lears, we got the stares and
questions. Oh the price of celebrity.

The TEM T00 is so beautifully eraft-
ed, so pleasurable to fly and so formi-
dable in performance that it's difficult
to find any technical fault with it.
Now, the only test remaining is the
marketplace. So far, it’s passing with
flying colors.

Some 90 TBMs have been sold to
date, and Aerospatiale plans on add-
ing three or four more to the world-
wide fleet every month. The majority
of buyers are go-for-it entrepreneurs
like stereo king Ray Dolby and For-
mula One champion Nelson Piquet,
but corporations are slowly coming
round to the TBM's solo appeal.

After all, at $1.4 million per copy,
the TBM is half the price of any air-
eraft of comparable performance, and
in this lean-and-mean era it could be
that the TBM's most impressive per-
formance is the timing of its debut. PM
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ELECTRONICS

® Not every great per-
formance at the 16th Win-
ter Olympic Games was
rewarded with a medal,
Clustered behind the
skating rink in Albert-
ville, France, where
Olympians glided for
gold, a group of techni-
cians sat crammed into a
group of trucks and vans
packed with broadcasting
equipment. The signal
they sent heavenward
was not the TV signal
seen in the U.S. The sig-
nal they sent heavenward
offered a wider image,
better sereen resolution,
brighter colors and sound
gua ity rivaling compact

iscs. This isn't the pic-
ture you get at home.

Who are these guys se-
creted behind a chain-link
fence away from inquis-
itive eyes? Collectively,
you could call them the
Savoie 1250 group (Savoie
refers to the French re-
gion in which the Olym-
pics were held). Basieally,
they are a group of broad-
cast engineers and elec-
tronics specialists culled
from the ranks of top European elec-
tronics companies like Thomson and
Philips. Their job is to broadeast the
first live high-definition television
(HDTV) signals.

HDTYV is characterized by a num-
ber of features you don't get with your
current television. Immediately ap-
parent to the vieweris the wider
screen. Your TV at home has an as-

ratio of 4:3 while HDTV screens
ave an aspect ratio of 16:9.

Secondly, the audio signalis digital.
This means the sound quality is akin
to compact discs. Lastly, the picture
quality is vastly improved since the
number of horizontal lines is doubled
from 625 to 1250 lines.

What does HDTV mean for tele-
vision viewers? Let's say you were
watching the Duchesnay ice dancers
of host country France competing for
a medal at the Olympic ice skating
rink. The couple momentarily sepa-

PREVIEWING
WIDESCREEN TV

BY FRANK VIZARD., Electronics Editor

Widescreen HDTV lets viewers see more of the action.

rates to execute a series of synchro-
nized spins, Normally, a cameraman
might have to decide which skater to
follow because he won't be able to get
both framed in his lens, The HDTV
camera can capture both skaters. You
see a picture more representative of
what you'd see with your own eyes if
you were at the event.
The same effect was
apparent during the
broadcasting of other
Olympic sports. In hock-
ey, you see more of the
ice, and therefore more
players and that critical
off-the-puck action.
Downbhill skiing no long-
er requirea long tele-
scopic lenses that distort
distance and speed.
What's more, the crowd
and the rush of skates on

ice or skis on snow are A portable HDTV camera covers the ice.

all sounds that are heard
clearly, not just as indis-
tinguishable background
noise,

Translate this HDTV
capability to sports like
haseball, football and bas-
ketball, and you can see
the possibilities for sports
fans alone. Musie the-
ater lovers might see the
entire stage. Movies could
be seen as they appeared
in the theater,

New techniques
As yvou might imagine,
producing an HDTV sig-
nal requires a new broad-
casting methodology. The
Savoie 1250 engineers use
a technique they call the
double 4:2:2 concept that
basically couples two digi-
tal videotape recorders,
each of which processes a
single 625-line signal.

he process begins by
digitizing and splitting
the camera's analog =i
so there are two 625-line
signals. Each signal is
then processed by a spe-
cial-effects generator and
a color corrector. The two
625-line signals are then recombined
for zatellite transmizsion or display on
a 16:9 TV monitor. All the equipment
needed to process the HDTV signal,
as well ag a studio, were in the trucks
and vans parked behind the ice skat-
ing rink in Albertville. Direct feeds
{Please turn to page 130}
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There’'s big opportunity, big
money, and a big future for you
in air conditioning, heating, and
refrigeration — and NRI at-home

training gives you the skills you
need to write your own ticket in

:ﬂildl.'ﬂﬂh-grﬂwﬂ'l high-paying

Now is the time o prepare yourself for
an exciting new career in one of the
fastest-growing, most secure fields
around. Depanment of Labor experts
predict that as energy needs continue 1o
grow and energy sources become more
scarce, the demand for skilled HVAC
technicians will soar.

What's more, skills in air condition-
ing, heating, and refrigeration can be
your best opportunity yet for a successful
business of your own. Train with NRI,
and get started fast in this big-opportuni-
ty field!

“After completing my course, I ook a
state test for my environmental air con-
dittoming and beating license, | passed
the first time with a grade of 90%!
Today, { bave my ount HVAC business.
Thank you, NRI'™

Nicholas J. Ducas, Azle, TX

Hands-on training with profes-
sional vacuum pump and tools

MNRI training is practical training.
Thorough, step-by-step lessons ke you
quickly from the basic principles of air
conditioning to advanced troubleshoot-
ing technigues. Every important subject
is covered — from insulation to heat
pumps, window air conditioning units to
commercial refrigeration equipment.
Best of all, the theory in your
lessons is backed up and reinforced by

NRI gives you the skills and
equipment to get into a high-
paying career or a business of

your own in Air Conditioning,

hands-on training with professional tools
and equipment, You trin with and keep
a system analyzer, electronic halogen gas
leak detector, whing and joint wals, and
more. You even get a high-quality vacu-

um pump you learn to use as profession-
al HVAC technicians do o purge, charge,
and evacuae air conditioning systems,

~ Heating, and Refrigeration

At York, vou'll work on
advanced industral equipment
under the guidance of expen
instructors, Only NRI gives you
this extraordinary opponunity 1o

put your new skills to work in a top-
level professional environment.

“ft's hard to fiwpotnt wbether if wes the
fechnical content, (strictor support, ar
bariels-on raining which stands ot
the most about my NRE conrse. All of
these quatlitios conbribnited fo meking
the course, ina word, “perfect.”
George Touloumis, Jr., Rahway, NJ

“After completing my course, I started
doing work on air conditioners, freezers,
and refrigerarors. { soon got a warranty
contract with a meafor deader, and my
NRI training cven
Brelpeed mie muove
eazily into the
reprir of all kinds
of appliances.
Towdety', { ctimi wy
o reprair busi-
mess, with more
work than I can
tanclle. NRI belped me accomplish my
dream.”

Weldon “Ernde” Christal, Skandia, MI

Optional post-graduate training
at York Institute

Graduates of NRI's Master Course in Air
Conditioning, Heating, and Refrigeration
are eligible for a concentrated week of
resident training at the famous York
Institute at no extra charge for tition or
troining materials

Send today for FREE catalog

Send the coupon today for NRI's free,
full-color catalog, and discover how NRI
mutkes it easy (o train for a new career
or a husiness of your own in air condi-
tioning, heating, and refrigeration. If the
coupon has been removed, write to NRI
Schoals, 4401 Connecticut Ave., NW,
Washington, DC 20008.

Send coupon today for your FREE catalog
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McGraw-HIll Continuing Education Cender

v

Eﬂﬂ'ﬂkqn:mmﬂ-ﬂg

: [ Air Conditioning, Heating [ Appliance Servicing

[ Locksmithing

O Building Constructbon

[ Microcompaier Servicing

:— and Refrigeration
i O Small Engine Repair
I O Automotive Servicing

4401 Comnecticul Avenue, NW, Washinglon, 1DC 20008

i
i

Fowr careey conimses
apgeuyel wncher GE M,
Dii&'{t [t details

O TV Video Audic
O Security Electronics
[ Basic Electronics
O Bookkeeping &

]

1 D Eleainician Servicing |:| Computer Programming Acvounting

1

i

1 Name Ape
1

1

I Address

1

[

1 Chry/Stane/ Zip

L Accredied Member, National Home Study Couneil 5134052

o o o o o o o e o

e i o



w IF YOU RENT MOVIES
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Video Stealth $59.00 + 55 8'H

Rented video tapes usually eontain a
jamming mechanism called Macrovision.
This mechanisim is designed 1o prevent
you from copying pes. However, it also
often results in a blurry or streaked picture
when viewing a tape.

Clearimage defeats the jamming,

leaving you a erystal clear pictare,
Clearimage is digital, nate-of-the-an
100% guaraniced and effective.
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ELECTRONICS
{Continued from page 126)

also eame from other Olympic Game
venues via fiberoptic cable.

This broadeast signal, incidentally,
is different than tgz PAL/SECAM
standard presently used in Europe.
This signal, n:.\allledy High Definition-
Multiplexed Analog Components
(HD-MAC), transmits eolor, bright-
ness and sound separately rather than
together as did the PAL/SECAM
standard, The new HD-MAC stand-
ard contributes greatly to a brighter,

sharper picture. Under the PAL/
SECAM standard, only 120,000 pix-
els or picture elements were avail-
able. HD-MAC is expected to offer as
many as 700,000 pixels by 1985.

A long, wide view

Who saw these HDTV pictures?
HDTYV monitors were placed in 50
locations throughout Europe. One of
these locations was in the Olympic
venue of Les Ares, a small village
hosting the speed skiing event where
this correspondent, by contrast, was

DirecTv uses a small, 18-in. dish antenna to recelve a sateflite signal.

among the world's first widesereen
couch potatoes.

Were we impressed? Yes. The wid-
er screen, the great sound and the im-

roved resolution almost made you
Feel like vou were watching television
again for the first time, Colors were
amazingly vibrant and sharp. The de-
tails were astounding—you could see
the hairs on a person’s head. All of the
high-definition television prototypes
on view had 34-in. display screens.
There was also one 55-in. projection
model on display that was stunning in
its lifelike qualities.

Still, like any new technology learn-
ing to walk, there were some areas
that could stand improvement. All of
the HDTV sets on display were proto-
types, and it was clear that a more en-
ergetic power EH?EI_'{ was needed to
display a white field of ice at the hock-
ey arena evenly across the sereen.
This problem is likely to be rectified
in production models.

Silhouetting effect

Another odd effect was the silhouett-
ing of studio announcers. This effect
was not caused by the HDTV moni-
tor, but by lighting technigues used
at the studio, HDTV requires much
brighter lighting than normal TV
broadcasts. In the studio, the bright
lights caused the announcers to be sil-
houetted against the backdrop. The
effect was very unnatural. Solving
this problem is not insurmountable,
but it does illustrate the fact that
HDTV will require broadeasters to
learn some new production tech-
niques. The Savoie 1250 team will be
working the Summer Games in Barce-
lona, Spain (probably with a different
moniker), in an effort to eliminate
these types of problems.

HDTV, of course, is still a few
years away. In the U.S., the Federal
Communications Commission (FCC)
will decide on an HDTYV technical
standard next year, A large number
of electronies companies and broad-
casters like NBC are now lobbying
the FCC in favor of one of four digital
video standards expected to be under
consideration. Whether the picked
standard is similar to that being used
for Europe remains to be seen,

TV viewers, however, will get a
taste of widescreen TV when RCA
introduces a 34-in. model later this
year. It will have a 16:9 aspect ratio,
but the picture will be similar to exist-
ing TV as far as resolution is con-
eerned. The picture, of course, will be
wider than that of any existing TV.

The DES angle

The question does remain as to what
people will wateh on 16:9 monitors.
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There is, fortunately, an existing base
of letterbox movies available on laser-
dise that will fit nicely into the 16:9
format. And for the most part, 4:3
telecasts and videos can be punched
up to the wider 16:9 format, although
with some loss of quality.

There may be some delay, though,
before broadcasters and cable com-
panies deliver programs in a 16:9
format. With that in mind perhaps,
Thomson, which produces RCA, GE
and ProScan televisions, is working
with Hughes Communications, Inc.,
to develop a direct broadeasting satel-
lite (DBS) system that could bypass
both broadcast and cable sources to
offer 16:9 programming,.

Called DirecTv, this project would
supply more than 100 channels of
ﬁmgramming direetly to individual

omes. The signal would be sent via
satellite and received by consumers
using an 18-in. saucer-shape antenna,
Picture quality is said to be similar to
Super VHS tape and sound quality is

%nedly comparable to CDs.

e first DirecTv satellite is sched-
uled for launch in December 1993, and
it will carry 16 high-power, 120-watt
transponders. Digital compression
technology, will allow each trans
der to carry four live video signals or
eight movies, Consumer receivers
and antennas are expected to be avail-
able early in 1994. Target price is $700
for the gear, not including installa-
tion. At least some portion of the pro-
gramming is expected to be in the 16:9
widescreen format.

Olympic sound

As long as PM is handing out medals
for technical brilliance at the 16th
Winter Olympic Games, we would be
remiss if we didn't mention the fine
job Bose did in providing sound sys-
tems for every venue. The well-
known Massachusetts-based speaker
company used a proprietary comput-
er software program to design an ap-
propriate sound system for each ven-
we. PM particularly ap?reciated the
sound quality of Bose's pro-sound
speakers at the fl‘EEﬂt:,."IE skiing event
in Tignes. The masters of moguls ski
the course to the sound of rock-and-
roll. Grateful Dead tunes at the Olym-
pics? Absolutely. By the time free-
style skiers like U.S. gold medalist
Donna Weinbrecht and U.8. bronze
medalist Nelson Carmichael reached
the bottom of the hill, both the crowd
and contestants were really pumped.
Poor speakers would have made the
whole event far less enjoyable. The
only thing missing was a wooden
dance floor. Maybe Boge will have
that ready for the Winter Games in
Lillechammer, Norway, in19%4. P
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BOATING

THE SAILFISH & THE SEA V2

BY JOE SKORUPA, Boating/Outdoors Editor

® The sailfish jumped a half-dozen
times, It walked on its tail. It somer-
saulted in midair. It ripped off 100
yards of line. It dove to the bottom. In
short, it put up the fight of its life. But
it was no match for the experienced
fisherman on the other end of the
tether, who was equipped with the
latest high-tech . Eventually, the
50-pound hillfiah tired and was
brought to the Grady Lady—a
Grady-White 225G Tournament off-
shore fishing boat.

The fisherman kept the line taut.
The eaptain carefully guided the boat.
The photographer snapped pictures.
I billed the fish.

Billing a fish is a straightforward

ure. You put on canvas gloves,
grab the fish's bill and then hang on.
My first concern was to keep the
sharp, abrasive 2-ft. spike away from
myself and others. My second was to
control the animal so that it could be
properly tagged. Since scientists who
study pelagic species—wide-ranging
ocean fish—have very little hard gglta

to work with, every tag helps.

The situation became complicated
when a photo boat arrived. Now, in-
stead of coneentrating on the fish, our
attention was diverted to photogra-
phy. For one ill-considered shot, the
entire crew moved to port, and the
Grady Lady's center of gravity
abruptly shifted to the side. The boat

tilted so suddenly that I began

e

The correct method of billing a fish before s
release. Goling overboard lsn't required.

to fall
overboard. It was a slow-motion fall
because my feet were hooked beneath
a rail and my knees were hugging the
gunwale, but my balance point was
terminally overboard,

I was staring into the huge black
eve of an extremely pissed-off fish
only inches away. When I hit the wa-
ter, what would [ do? Let go of the bill
and take a chance that he'll run me
through? Despite having a vision of
the line breaking and the fish towi
me out to sea like a human tro hyﬁ
decided to hold on. In the nick of time,
an unseen hand grabbed my belt and
halted my imminent plunge. The crew
succeeded in pulling me back into the
boat, but for an instant, I came closer
to a role reversal with a hooked fish
than I ever thought possible,

The fisher king

The place: Key Largo, Florida. The
time: Late December. Offshord fish-
ing doesn't get any better than this,
especially if you stay at the ultra-posh
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Ocean Reef Club. It was three days of
fine weather, hungry fish and a choice
of offshore or skinny-water fishing,
Given the choice, I'll pick offshore
fishing every time. And [ did.

While I didn't hook a sailfish, I did
catch some nice-size dolphin, plenty of
cerro mackerel and several strange-
looking junk fish. Our spot was about
S miles out from a major Key Largoin-
let, where the dropoff ranges from
100 ft. to 140 ft. deep.

The technique used was typical for
South Florida small-boat fishing. We
slow-trolled a 4-rod pattern of live
bait, mostly pilchard, which we had
netted. We aII;u used two big buckets
of dead bait, comprised of pilchard
and ballyhoo, and trailed a chum line.
We threw dead bait frequently to
create a school-of-fish effect, which
proved to be attractive to surface-
feeding billfish and dolphin.

The best part of our technique, as
far as | was concerned, was the choice
of boat; the Grady-White 225G Tour-
nament with a 200-hp Yamaha out-
board. This was the first time I'd ever
been offshore fishing in a amall, dual-
console boat, and [ quickly found out
that it was well suited to the task,

All of my previous small-boat, off-
shore experience involved boats with
either center-console or walkaround-
cuddy configurations. Both are ideal-
ly suited to saltwater fishing, but the
walkaround-cuddy is more friendly to
fishermen when the weather turns
foul. Although nothing stops a truly
macho fisherman, a center-console
boat places only a small windscreen
between you and the elements.

What I learned about the 225G
Tournament is that it incorporates
the best qualities of both kinds of
boat. Its layout has plenty of wide-
open fish-fighting space, like a center
console, and its dual consoles with a
connecting windscreen offer the pro-
tection found on a walkaround cucﬁily.

Interestingly, the aft cockpit of the
225G Tournament is probably larger
than most center-console boats in its
class. The reason? The consoles are lo-
cated farther forward than in a center
congole, The tradeoff is that the for-
ward area is diminished, but since
mast offshore fishermen I know spend
the bulk of their time in the aft cock-

the boat offers real protection from
the elements when you need it.

Except for the brief squall, we en-
joyed three days of warm, bright,

weather, which is ideal for fish-
ing, but a nightmare for testing boats.
Fortunately, the passing thunder-
head briefly whipped up 4-footers,
and we took advantage of them to test
the seaworthiness of the hull.

Like all Gradys, the 225G Tourna-
ment displayed a great riding attitude
when launching over the crests of
waves and a classic soft landing when
reentering the water. To our sur-
prise, we ran comfortably through the
waves at more than 40 mph, which is
pretty good for a small boat. The re-
verse chines did their job by throwing
spray well away from the cockpit.

While I've afwaya appreciated the
seaworthiness of Grady-White boats,
there was a new wrinkle evident in
the improved handling of the 225G
Tournament. I found out that this was
due to the breakthrough hydrody-
namics of a new hull design.

The Sea V2 hull

This may come as a surprise to some,
but the vast majority DE pleasure-boat
builders rarely work with true naval
architects. This has always been a
mystery to me. Although naval archi-
tects are scholars of applied hydrody-
namies and experts on state-of-the-
art technology, pleasure-boat
companies have traditionally kept
away from them. They've instead opt-
ed for the trial-and-error method of
hull design using consumer feedback
as the ultimate judge.

Eventually, this method produced
anumber of successful designs, which
made creating new boats relatively
easy. All that was required was a
little fiddling on a proven hull. Is it
any wonder that powerboats relied
on non-planing, displacement-influ-
enced hulls for decades before discov-
ering the efficiency of the modified or
deep-V shape?

or eight new hulls in its 1992 line
—all boats 22 ft. long and up—Grady-
White did something all too rare in
boatbuilding: It sought out a naval
architect, Boston-based C. Raymond

Hunt, who is a well-known pioneer in
deep-V hull design and a highly re-

ed designer of commercial ships
and custom yachts, The state-of-the-
art design that Hunt came up with is
the Sea V2 hull.

What's different about the Sea V2
hull is that it breaks away from the
traditional constant-V, which main-
tains the same angle of deadrise from
the stern to a point well beyond amid-
ships. In the Sea V2 hull, the deadrise
continually becomes sharper from the
rear to the front of the boat. It goes
from 20° at the transom to 31° under
the helm to 56° forward. Each of these

n.n%]es is carefully chosen.

he 20° deadrise at the transom
gives the boat a stable platform at
rest and an efficient configuration for
tracking and popping up on plane. The
31° angle under the helm is important,
because this is where the waterline
gtrikes the hull when running through
waves. Compared to the relatively
flat angle of constant-V hulls at this
location, the sharp angle here in the
Sea V2 lessens the effect of the pound-
ing. The same princig:]e applies to the
extremely sharp 56° angle forward,
which enables the boat to effectively
knife through rollers.

Another benefit of the Sea V2 hull
is exceptional tracking, A walk down
any aisle at a boat show reveals that
builders put all manner of bulges (con-
vex shapes) amidships or in the bow of
the hull. The theory is that the water-
line strikes primarily in the aft area
while running, so the bow doesn't af-
fect ing.

The problem is that offshore boats
spend a lot of time at slow-trolling
speeds, where the entire hull is in the
water, The result is that a poorly de-
signed hull exhibits a problem called
bow steering, which feels to the driv-
er like the boat can't hold a straight
line. The Sea V2 eliminates all convex
shapes and steers a true track at ei-
ther fast or slow speeds.

In addition to a top-performing
hull, the 225G Tournament comes
with a long list of standard features,
including: eight vertical and four hori-
zontal rod holders, three fishboxes (a
190-qt. box, a 135-qt. divided box and
a60-gt. box), cockpit toe rails, rigging
area with a cutting board, lockable

pit, this isn't much of a problem. Specifications console tackle drawers, a plexiglass-
mﬂn; morning we I_:ta;ﬂh:.pce htg}taat __-‘_"' ’:fﬂ_" gnvered ir;strumeg; pandel. :{1! het]rri
i EEd Ec;wenisshuu; Ethuhﬁzrh t.er'i m““ ::: cﬂhau-ﬂo!:mifl;t& mi:; :tile:lrine pedesta
ng design. © ea ;
moved into our path as we headed out :;’Fm 'I.l?;: To catch a fish, some experts say
m tﬂe ﬁslu;:%g&umh“hﬁh H;f h!n'g- l'ill.:-llr' S3gal }fnu:t]:we to thmc]: h::e one. After E.is\ca
top up through wind- | Engine tested 200hpYamaha | INg the prospect of reversing roles
shield shut, we plunged intothe squall | Pricess ested §34,190 1I.IEH.I': i huokedﬁ:i.lllesh rece}?tly off
and rode it out for about an hour. Al- _ ey Largo, advise that it's
though the storm was short, it was mm‘h‘-m much better to think like a fisherman
strong enough to demonstrate that - than a fish. ™
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lUTﬂ'HAﬂC LUG REMOVER & ﬁGHTEHEﬂ

NEVER worry about changing
a tire again] NO STRENGTH

NEEDED to remove lug nuts 1|

« A revoluticnary new tool that allows you to
ramove aven the mast stubbom lug nuts on
a flat tire with only ONE HAND!

+ Women & children can remove the mosl
stubborn whoals with case!

« Operales off the cigareils lighter!

* Tool includes 14'6* cord plus 4 sockets,
1 pair of disposable gloves, and a 1 year
limited warranty.

* NOT an impac! wranch! It's BETTER!

» MONEY BACK GUARANTEE

ONLY $69.95

plius $5.00 Shipping & Handling
Visa & Masiercard accepled.

TO ORDER : CALL
1-800-922-7221

Aulo Dimanslons, Ine. + G448 Flying Cloud Drive
Eden Prasis, MN 55344

n Rider
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Leather Riding Apparel
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BEND A BEAM OF LIGHT

ANYWHERE YOU WANT [T!
9" Flaxibile Arm & High Intanaity
Eyryplan Lamp reaches places

whare ardinary lights cannat.
Clig in pochut or beil. A MUST

.*L_CFIACK REPAIR

VER A FOOT LONG
]
{75

HUGE DEMAND!
_._.r'_"l‘;\_.z‘
Hiltre B-0-N-D, Ine.
1 (BOO) 347-2820 %

ANT LOOK ASTHIND YOR!
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GREAT
IDEA!

“This has to be the most
attractive and practical way
yet to cover a pickup bed.”

A key locked roll-up hard
cover that’s weathertight.

for free brochure on the

ROLL-TOP-COVER™

call or write: Pace-Edwards Co.
100 Commercial Street
Centralia, WA 98531

1-800-338-3697

FOR MECHANICS & TECHNICANS 0Bt Dy ey Weew Subacribars..
Far onty $12.95 + $2.50 Shipping & Handling T
Sand check or manay order fo: Productive Products o
217 Brighten Sireal, Staten island, NY 10307 OLD CARS, Dept, ABKCSE
JOU E. State St lala, W 54399-0001
THE INCREDIBLE
a8y DYHC'-' TECH
FITS TD ANY :
CAR, RV or BOAT
Call for FREE 516554375 S&H
Fﬂbﬁﬁ 1 Vs Ve angy
BEND CHECK O MOMEY ORDER TO: DTNOTECH
Samples & 18666 REDIMOMD WY B I 26 REDMOMD, WASH 19082
Additional
Styles.

1-800-445-1830
Campleln satistaction o

your money bach!
ALL MAJOR CREDIT CARDE ACCLFTED

SUPERIOR, CUSTOM-BUILT FURNITURE

F RECLINING
”'é&#ﬂc-s CHARS ~ ALL FABRIC SOFA BEDS
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Mig's. ;mp Retail
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COMPLETE DETAILED PLANS
M’E”HEJJ‘I!“ 1_-,‘!_.
I'|v|'.|- HASTERNWOHES ® PO Bex SC1-F & Falloon, MD 21047

e §129 W $199
BRADD & HALL ASSOCIATES

53056 PAUL DRIVE, ELKHART, IN 46514

for sshecripeion offer *TOOMS by MC/VISA, ce send paymend to:

Hemmings Motor News

PO, Boa 100-504975, Bennington, Vermont 05201
VERMCIT RELIZENTT A0 1% SALET TAR. CoablaDNA RESTENTY, A0 7% SALEY TA%

ALARM ALERT
Fidhi: DETERRINT COMNCEFTS

AR LOCATED FLASHING LEO wNES IN ANV VIHICLL
ALARM ETATUS INDICATOR SICRALE FRESTSCT (OF L1ANM,
BETTER THAN DECALE - CAN BE SEEN FROM 4 INITANCE
INETALLS IN SECONDSE - SATISFACTION GLANANTEED
ABTIONAL FROTECTHIN FOR FXISTING ALARM SYSTIM.
SMFLE INSTRUCTIONS W, MOUNTING SUCCESTIONS PSCLUDED

SEND §14.95 & §1L.00E & W TR

DETERRLST COSCEFTS

FLL BOX 3301 GLENDALE WTS, IL #0159-355)
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Salls Over 1,000 Different Top ny

RUST REPAIR
PANELS

Trucks and Vang and Most knpons

-S00-BE- 50T
Lascast: [TU8) 2415072

BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER

max::: ATV
;mpgigmus | & if',

dssenger
Eodefsge
(Z]-years-odd and cver, Please)
No Money Down. As low as
Call Toll-Free 1-800-255-2511

(From ampwhere in the LS. or Canada)
Recreatives Industries, Inc.
60 Depot Street, Buffalo, NY 14206

BY A RUSTED OR ROUNDED BOLT?
I N Arafing faw waciel grigs hex Faed ar
Sewoging ruL Bt er pay shape in Sel=een-
MELFIE OF 51 asdara WiLL MOT i e
AOIRQEAIAESE 1081 FEF @elD, FoFifl oF iAdeilfinl uin
HIEH DUALITY SDCKETS BUARANTEED FDR LIFE
144 v A w8 1SA-R0 & B 10 mm §2999
38 Or Spc sat TS5 & 11=16mm  J4G099
1 OF spe alL 1PV = 01680 T3 1mm §4T 90
ALL THETE SITS DALY 19090 488 13 587507 SN
CALL D& SEMD DRDERS T0 POWERTECH, 1nc.
505 ADGHS ST DUINCY, Ha 62 185 61 7=-773-2732

SMALL ENGINE PAR

A N P

Wholesaler & retadler: parts for chain saws,
outhoard molors, snowblowers.

* Free Catalog for Do-i-Yourseliers,
* Wholesale catalog & price kst for full or
part time small engine mechanics.

Call orwrite ZIP POWER PARTS INC.

Box 10308, Dept POM 0582, Erle, PA 16514
Toll Free 1-800-824-8521
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CARBID CANNON
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Subscribe to. . .

MILITARY VEHICLES

ADS-ARTICLES-NEWS

MILITARY JEEPS, TRUCKS, TANKS & MORE!
Owver 8,000 paid subscribers larger circulation
than any other magazine for military vehicle
enthugiasts...and still growing rapialy! Many more
advertisements than any other magazine...
Exclusive comprehensive listing of upcoming
raligs...and much more/
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EARN 90 an HOUR!

REFAN CIACKED WINDEHIELDS FOR PIMMIES
CALL NOW! FREE BOOKLET: B00-675-6004

_ Best Price Radar Detectors
BEL - All have X/K/Ka + Extended Ka Deteclion

[T TW. Vantzge 3 STIGO0
G36W . Protects against photo mdan'Stalker $152.00

BEAT THE HIGH COST
A OF TURBO REFPAIR

Rebuild it yourself
or send it to us for
complete in-honse

we orrele rebidlding service
* Repair Kits  Wie carry turbi nm T 90%
= Riplace memt -pl'lﬂ'

Turbos and

poﬂmd OEM
:h'rs & Instruchions
Cenler Sectmns mlur o serviceable

We use rrm‘mng E:rui' OEH quﬂ.‘.l!y parts!

(714) 639-4933

1137 W, Katella Ave. « Orange, UA « 92687 - Dept. PM

VOLKSWAGEN
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FREE C.ﬁ.Tﬁ.Lﬂh
WEST COAST METRIC, INC.
ilDﬂI 24T-3202

24002 FFIAMI-"Tl
HARBOR CITY, C

All-Hydraulic

" MAGNATRAC

No Belts....

All
Hydraulic
Drive!

Lise it to landscape your homs or
build a road; Gerden; Haul lngs,
clear trees and brush; Excavate
far a basement o pool ..... and
Da It AN Yourself. Do waork
far athers to earn Extra CASH!
@ CATALOG of uses §1.50
WVIDED - A Mow
@ Operstors Manual
STAUCK-KIT = Dept: PMS52
CEDARBLURG, WISCONSIN 53012

MOLDS =

‘\Tﬂﬂm fa¥e
for making Omamental Book
Concrete ltems only
Book about Aluminum Molds o $1 0
including over 425 designs, | ”

pricas and production trada
sacrits from the world's
largest mold manulachsrar,

CONCRETE MACHINERY CO., INC
P.0. Box A89, Hickory, NC 28603

SUBSCRIBE NOW! S5IW - Smallest 3 band + Mute/MThark §180,00
Tmﬂ:::;;:g :m ﬂi GEEW - Best unit + Vol/Dim/MHashid Rej 215,00
GHOW - Same as G66W, uses 9V battery S24E.00
™ mm oy gy b TRINER . Al VB Ra

RDZ5005 - Stalker City/Hwy Mute T80 |

P.0. Box 1T48-48, Union, MJ 07083 RD31005 - Swalker + Yol + Strength $129.00
RD3XL - 5 LED meter + ctyhwy + mute  $127.00
007X - Low Ose + Vol + etyhwy 312200
TORRA
RA120 - JUK, Siealth, Anh Falaing LX)

RD3183 - X/K/Kn Vol + ct + Meter 5164.00
o o ] 1

Send Chech or Money order to (Price + 34.50 5 & M

Selectionis - S060 Village Bend Swite 2310

Dl TX 75206 (Tx add 8.5% sales tax)

Call for pricing on other models & manufecivrers.

MORNING SICENESS?

LUSTTEERIRYE

Call 1- W-HTE.'BIIﬂI 1-800-387-0119

EARN UP TO
$20.00 AN HOUR

BE YOUR OWN BOSS AS A...
PROFESSIONAL UPHOLSTERER!

Ower S65 bitlion a year are spent by U5, Consumers on
Home Furmshings. OF the 86 millson households, esti-
mates indicate an average of over five pieces of furniture
per household, . . that's 430 milkon pieces of furniture.
And for a frachon al the cost of new furnilure. 1he average
American can have their obd fumiture resfored to Bke-new
wﬁlpm by a Prolessional Upholsterer. . . somegne like

Yes. you can learn all the short-culs of prolesssonal uphol-
slering and refinishing techmigues in the comion ol youwr
own home. The Foley-Belsaw sysiem of “hamds-on" train-
mg provides clear, step-by-step structions in the use of
fools and matenals on actual furniture “kits™ . all in-
eluded with thé course 50 YOuU Can eam &5 you learn
Turn your spare-tame into Extra CASH restoring old cast-
offs picked up for a few dollars, mio beautitul furnitune
worth hundreds of dolars anmyone would be proud 10 own.
For friends, relatives, neighbors. . even community buss-
nesses: you'll find your shlls as a Prafessional Uphalsterer
in gemand. Your spare-time projects can easily bead to 2
profitable full-time business of your own
iGo ahead' Send for our FREE Book Today! We'Nl rush you
all the details at no cost or obligalion. Get the facls on our
30 Day FREE Trial Ofer and lind out how YOU can gel
starfed for as bitle as 525.00. Wrie 1o
FOLEY-BELSAW INSTITUTE OF UPHOLSTERY
6301 Equitable Ad., Depl. 80769, Kancaz City, Ma. 64120

r FOLEY-BELSAW INSTITUTE OF UPHOLSTERY 1
6301 Equitable Rd., Dopl. BOTES, Kansas City, Mo, 84120 |
I
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Stronger.
Call NordicTrack today 10 find oot
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NordicFlex Gold offers
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CABLE TV
DESCRAMBLER LIQUIDATION!

FREE CATALOGI!
Cak MIEB 380 (min.

Hamiin Combos 544,
WEST COAST ELECTRONICS

|*r
For Intarmalion: B1

Calalogs & Qiroders

[ -;--E-GF, PAYING OUTRAGOUS
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Redeanable & Reuuable, Flesbor Cable Tiex huve dozens of
e ar home, in care. on boary, gardens, compuites. Strong,
mylon, wirth large capacity. 51095 for package of 20, Send
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CABLE TV
DESCRAMBLERS
Converters, Accessories.
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* Immediate Delivery
Lowest Prices
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24 HOURS A DAY!

= Peilaoimiance Exh&uists

. F‘r-r'r.lrrn ce
i = lIng ]

Call Toll-Free: 800-637-5533

Cine Wed Amevica Place, PO, Box 11658, Depl. PMOSY

A SteelMauter steel buibdi
place for a home business,
wondworking to crafis.
Special Savings on these sizes

;ﬂ 47 = Bl
H x HI 50 = 150
The Time is Right -
Build Now!

5 the perfect
nu-.u FEpALT fO

Call toll-Free:

1-800-888-4606

STEELTNOSTER"
£ 1385 SteelMlaster

SATELLITE TV
Call for FREE Catalog
All Major Brands
Lowest Prices

1-800-845-6664

B17 W, Dwasion = Mi Vamon, Wi = 68273

WEST COAST SATELLITE

BUILD A SIDEWALN FLYER DESIGNED
|roR YouR AGE 2 TO 7 PRLOT

wﬁnm wmmlﬂ&!miumﬂl

wied ardl b wheel
1 fﬂ'ﬂ”‘.‘ﬂll.li + FiH 5150, CA add B% L&

COUPRCT 2 500 LB WikiCH

= PLALS OVER 100 TIES
ITE W WERDHT

® FOM Tl DEALEM NEAREST ¥OL
CALL 1-B00-J00-T40, DPERATOS 3

| Ry Woncn Tz @ PO Bos S0V5'0w Tuma D= 7158

Dealers & Do-lt-Yourselfers

Bulld Your Own Home or Business by
Capitalizing on the Exploding Growth of
Sleel Framing In Residential Construction

Experts Agree, the Potential for Steel
Framing in Today's Residential Construc-
tion Market is UNLIMITED, and
Expanding Rapidly. ]

Join the Industry [
Leader...
Tri-Steel S.'.ructums. .

It's Easy 1o Stan with Tr-Steed Humes LETE

* Flexibls Deskir Programs * Fam, Simpls Frame Eraction

*Mo Franchise Fees * High Strengih & Durability

* Financing Availahis * & Thich A-30 insulation

* Extensive Mards-On Training  * Fire & Termie Ressance

*Tochnical & Saies Suppot. ™ 100 5td. Modeis o Cusiom

* Consuction Assistance [asigns Available
Rvakable * Flemihie Clzarsnan Inlsnor

*Much, Much Mone * Much. Much More

Call Today to Order a ¥19.% VIDEQD TAPE
or @ FREE Information Packal:

(m 1-800-TRI STEEI.

(E17) 4571070
5400 5. Stammans Freeway, Damon, Texas TE205

Fac (817) 4877487

——Choose from 45—
Career Opportunities!

Get Your Specialized Associate Degree

or Career Diploma al Home in Spare Time
Now without attending classes and
witl N0 previous expanence, you
can train for a money-making
career. gven gel a Degree. Send for
free facts in the field that nierests
you most. See how easy It is to train
at homa for a new carear or job
advancement

D1-m-234-9mom 528
CALL AW TIME—{peratmrs in ke your coll 24 hours 8

s ek o . O MAIL COUPON TODAY!

ﬁ International l:almapnmm Schoals s

Degl. APES42S, 575 Ok Street. Scranton, P 18515 |

|P|m5tsmﬁnwrmrrfummmhcmlunﬂummmrmlhll
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You just won't find a more professional
compliste pictiure of the weather than the one
you'll et with Weather Wizard 1. Weather

Wizard I has all it takes to watch the weather
like the pros. All for only $195

FEATURES INCLUDE:

slnside & Outuds '_"'“I-"' & "|||_;ru. & Lows

o \Wind Speed & Dinection *lretant Mt

»Wind Chill Conviersanns

sRaintall Opticn

#Time & Date
A arme ik
MIETICE

Wearner Wizago 1l

THE PRAOFESSIONAL ‘
Home WEATHER STATION |
|

*{Ipnonal P

Oinly 5"4-| Add §50 o -|-5r--_-n||_-‘-. IN@ FAn ol et
Cirder today:1-B00-676- 1668 « PMETTT
M-FTam s 1 m. Panfic Time » FAXL |50
ML o] WERA = A B S hipmieng. LA spwicdery ackd s Las
gl waranty v Wity mones-back pusianies

BAVIS INSTRUMENTS 3465 Onamo Ave. Harwarm, CA 94543

DECK/PATIO OWNERS

a

E 1
PROTECTS YOU FROM SUN & RAIN
RETRACTABLE AWNINGS FOR
DECKS/PATIOS & WINDOWS.

Patio Awnings as low as $499

low as 589
Send chack for $4.95 (refundable with purchase of
awning) and receive product use/instaliation videg,
Iiterature, swalch book and price sheat, Send fo;
JIL Industries 21 Green 51, Malkden, MA 02148
of call TOLL FREE

1-800-876-2340 |

(MasterCard. VI5A and Discover accepted)

BUY FACTORY DIRECT |

138

Window Awnings as

CABLE TV DESCRAMBLERS
* CONVERTERS »
and ACCESSORIES.

E MONEY.
SD%VN’T RENT!

PANASONIC, JERROLD, OAK,

m%mEEHi SGIENTIFIC PII'I.AN'I'H

WMM1M

MOTORIZED
SCOOTER

9419

1rEUU-l-15'K13CIT {44 T-5658)

HOW TO LOSE YOUR EX-WIFE
FAINANCIALLY
$39 FoReveR $5%
Almany, Child Suppon strangling you? Gain financial fres-
dom - new blockbuser book shows howSand check or
monay ondes for §17.95 + £4.00 shpping & handling (1ceal
$21.55) to. SOPHESTICATED CHOICES B57 West 1950
Morth, Centenville, UT B4014. For inio, sand stamped amveiope.

10% TO 15% DISCOUNT
CHANNELLOCK TOOLS
|

For You Who Want The Best

i

SEND FOR A FREE
CATALOG OF
CHANNELLOCK TOOLS

O is F I TN DD OO
A b B ff Wi wind A Vistddy T,

P.O. BOX B32

SAEGERTOWN, PA 16433

Lawnch Basoans Mors Than A Cty Block
"BLASTER'
WATER BALLOON SLINGSHOT

§12

/ﬁ 1-800-441-1047 "&
’ WS - MT

Blaster, Inc. 13218 Jessica Dr., Spring Hill, FL 34808

Satisfaction Dusmnissd « Buy Desct & Save

Satellite-TV IFEEE

B
100% Sallsfaciion o regs
Guaran

Catalog Buyer's Guide

Let Us Help You Seleol
Four New Satellite TV
Entertainmeni Syaltem

Owver 40,000 Satisfied Customers

% 1-800-334-6455
il PE-TIR-EEY  Fax Fib-TH-STY

R SKYVISION INC®

HO0 FRONTIER DANYE
FEROLIS FALLS, kil S5L)7

FREE CATALDGLE

1-800-343-5775
DEMAND THE BEST

SHOPTASK PO. BOX 7531 -TACOMA. Wa 25407
SINCE 1361

[ FLUSH UP TOILE

To Above Floor Drain
Install It Yoursall - Anywhare
No Digging Up Floors

Wrils McPherson, Inc., Dept. 16
| Bax 15133, Tampa, Florida 33684

mm-ﬂm Bullaio, NY 14238 [T16) 813478

Feaei Che Thrillh.. Fhe s
T PIRE (Tt B A, g (95

bty b Ly

e T
E‘:qEl‘il::Fl.rfl.l'd'IB

--LOWEST PRICES-- £t S¢
Money Back Guaranies MPLS

Spring SALE

Pigaie have MODEL used In your area

DEALERS WAN rm
EARN EXTRA £5§

-800-535 B
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Automatic Lock Opener

Opens All Tumbler Locks in Minutes

$59.00 ea. ® Pad Locks
# Car Ignition
® Doors

® Sales

® Elc., atc.

Developed by CIA for quick entrance leaving
no trace of forced entry. Legal in all States,

CYRUS, INC.

6668 Odana Ad. Ste, 1044, Madison, Wi 53718

== 1-800-229-0557 @B

TV DESCRAMBLERS

SERVICE

BEST BUYS
BULLET PROOF
CABLE TV TESTED |

For your Wholssais = :

catalog send 31 o call
402-331-3228

Wuil: Yisian Facirirics

FTH Sa 130vd L

BEST

1-800-835-2330

Wi Cimake WE G618

= Stunt Kites
|Fmﬂﬂl":lgecnhrc:ﬂlug
Start with an easy-1o-Mfy beginner’s kite or
lwrhhlﬂﬂmmﬂaﬂzl:l-hlﬁ-ﬁ
l Send for our Iree Catalog and choose from
hundneds of unuiual and inncwathve kited
Into The Wind » (soo) 541-0314
MO0B-M Pearl 5t.. Boulder, CO B0302

TELESCOPES? WHY PAY MORE FOR LESS?

|
8" Astronomical Telescope Complatle
Ready-to-use. Only 5275, Other
sizes available, Send for frae
34-page pﬂckm Atelescope lester

O, Box K. Dept PM
|?=4pﬁ55~4-sz1

RETIRE
5 YEARS EARLIER

Learn How...Included
Erase Bad Credii-Use these methods
Mail $12.95 for imformation to:
Successful Info Services
P.O. Box 31464, Charleston, SC 29417

Furnizsh your hame with ihe beauly of Nature - for pannies |

RUSTIC FURNITURE

Build from Fallen trees and branches
o Tabimy *Chars »Bady » Sofm
sLpmpe s Cercliganichs »Berchey

COMPLETE PLANS a0
For & hounstul af Turseursl e

Only $14.95
Add AF poat

Deder frem:
MASTERWORKS @ PO Bos 511-FF @ Fallwion, MD 21047 ® LUSA

Converters/

Descramblers
State of the Art

Free Calalog
1-800-833-2915
Best Warranties/Best Guarantee

#1 in Customer Satisfaction |
MU-VUE Electronics

175-B U.S. Hwy. 1, Suite 308
Tequesta, FL 33469

POPULAR MECHANICS ® MAY |592

MAL‘HIHE SHOP

".|:|rI- with &
FIX IT TI!IIHSELF'
Easy 1o use!
Save Money!
e, Save Time!
- Aslow as $995

7 — H
Far FREE Fact e

cﬂ“: Smilty Dmpt 511

Litha = il = Dl

1-800-345-6342 m.latz }nHSI-nlel
{Ask for oparator 511) The Dialtes. OR S7058

ENJOY HEARING FREE
CATALOG!
All-In-The-Ear

48
B Hearing Ad

Nurhm-u :rmr under or behind tha ear.
& Mo Tubes = Mo Wires
E!mpln lllp-ln fit. Full-range voluma conirol
A5 Trisl ® Mo Salesman will call on
YOUM FREE CATAL DGMNWrfie Rhodes Haaring

RHODES HEAFIING

20131 Ohio St., Brookport, IL 62910

e

or Ga 24 Hours/say 1.800-468-3100
Discover what
you're missing!
Whether your game (s
ponl or darts, dont miss
our FREE biggerdhan-ever
Combusker Billkard Supply
catalog. In i youll find pne
of the largest and (inesl
selections of hillinrd and dart supplles and
gilts, cusiom cues and cases.._ all & low wholesale prices
You can shop and save bn the comion of your own home
24 hours & dayl
Send for, or call:

Comnhusker Billiard Supply

Depariment 3 + 4825 South |6th « Lincoln, RE 683512

Control Water Weeds

Amt.u:ing lUnderwaier Hﬂﬂ'l!lfl‘l' Tool

the WATER-WEEDER Harvester

Cuat aquatic tli-.‘L.'lIl:-II from a Boal [rofr

A dock o simply by wading tn frosm shape
“"Works just like a hedge-

trimmer underwater.” ‘ 7;

Call o wiike todlay lor FREE
|Rlermation package

TOLL FREE
1-800-532-1217
Waterside Froducts Corp.
F.O. Box B76E

Lake Mahopac

Mew York 1034 ] f
Satisfaction
Guaranieed

of money
hackl

LEARN COMPUTERS!

1

l mmmhzm;wm
l { mmm‘q; H:-'I.ﬂ-llll.

1 o I
l ch

DImK.FI!!

L_------—----

At Lest # New Amazingly Slmpls
GAS TURBINE

JET ENG"\IE
nulhd from (jow plnns. ’
rﬁﬁﬁtﬂ 'wm':m-::n:n P dnal prajest tas

u |.H|r\||: Imib i r-llllll:
. s dintenarans
I menslan
ﬂ..dm..mﬂ':&“ﬁ'ﬁﬁ. Hﬂ:rl!ll-ﬂﬂ e © 0.0

SAVOY SEIENTIFIC  wanra mowice, "SALTY. Boaos

WOODEN SWING SETS |
BUILD YOUR OWN

Plans......coommenees $20.00

Acces. Cat. ..... §2.00 (Ret)

iwﬁl%NPulT u1;"rﬂ‘ | e Ad.
rineslan/Glen
Hafp!ltqn OH. I? o

CABLETV"
DESCRAMBLERS

WE’LL BEAT

ANY PRICE!
CALL TOLL-FREE

1-800-284-8432

= JERROLD = TOCOM = ZENITH =
= OAK = PIONEER = HAMLIN =
» SCIENTIFIC ATLANTA »

24 HOUR SHIPMENTS!
QUANTITY DISCOUNTS!
MONEY BACK GUARANTEE!
FREE CATALOG & INFORMATION

SN -~

Mastercard » Amevican Express » Visa » C.OD,

I HAYE MAKE AND) MOCEL MUMBER OF EQUSPMENT USED N YOLR AREA

| 1-800-284-8432

I  FOR ORDERS ONLY I
For techmical & customer service: 305.749-3122

| ais swprwic & ManmumG Fees AT cusTouesrs exense |

CABLE WAREHOUSE

V017 WEST DAXLAND PARK BLVDL, SUITE 575, SUNRISE, AL 1351
N0 PLONRIDA SALES

FULL- OR PART-TIME JOB/BUSINESS:

| Learn VCR l'l.'.llair'

| Prolessional-level home
study program. Master
easy-to- -learn, high-profit

i repairs withou! investing

I in costly high-tech instru-
ments. Send or call today,

1 Free career Kit: /
| 800-223-4542 A
I e
I Address
J iy R Zip

| The School of VCR Repair, Dept. \-'FI‘"J ]
2245 Perimeter Park, Atlanta, GA 30341
L----_-------J
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CLASSIFIED
ERTISEMENTS

Dorothy Nolan, Classified Manager Earen O'Rourke, Asst. Classified Manager
Rate: $10.20 per word payable in advance sach insertion. Minimum insertion ten words.
Bold face capitalized words—351.00 per word additional (First word set in Bold Face at no esara chargs, Zip Code Free.) Centered Headlines (5 Words or Less)
in All Bold-Face Letters—3$50.00. Screening—3%$50.00. The next available issue to place an advertisemant is JULY. The closing is MAY 5TH. (On sale date is
JUNE 16TH.) Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10019. Please
indicate Heading under which ad is to appear. As a consumer sarvice and in cooperation with our mall-order advertisers who use post office box addresses for
their convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing their complete names and sireet
addresses. Advertisers using P.0. Box number must furnish complets name and street address for our records. To avoid delay in the publication of your ad,

please send samples and descriptive materials with your request if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

R'S MART

PUBLISHE
BOOKS & PUBLICATIONS

AUTO DETAILING SHOPPNG GUEDE
MY 15 years gnparamos helpa you katally obtirm all ifem-

“SHARPENERS REPOAT Monthiy Newsietter Valuable
Tips—Sources—Buy Sall Usad Equapmenl. Friss Brochure.
Skog Company. Depl. PMS, P.O. Box 22558, Minnaapols,
MM 55422

“AMARCHIST COONBOOK™ Available again! 522, deliv-
srad. Barricade Books, Box 1401-X, Secaucus, MJ 07096

pEmiive, |ime proven tocks and producis o protessionally
petml cars, echs, vans Savwe hundreds! Copyrighted mate-
rial. Send E4.00 check or money arder o A G Ao
Entarprises inc. 1824 Bay Bivd., Pt Pmasanl. NJ. (8742

SWAP MEETS 5 Ways to sam Big Monay. Complote
intarmation. Send $4.95 Danter Enferprises, PO Box
30792, Goleta, CA 93130-0752

CREINT CARD RATES. Lowes your intenest charges now'
For o list of over 30 banks thal olfer Vias and Mastercards
with inberest rates vnder 16%, and as low as 10P, send 315
to: Bankcard Services, Department 1816, 880 Marnman
Aanue Asheville, MC J8804 Allow 1-1 weeks for updata

SAFE SEX 20 page bookied. $2 00 Plam anvelops. Mailbox
Ciub Books. 404-PM Eager Road. Valdosta, Georgia 31602

BIG PRAOFITS from amazsng discovary, Incroase M PG, by
A00M%. Aush $15 Hobmessier Enterprises, 2504 French
dvanue, Suite 117, Sanford, FL 32773

TUNE-UP your Briggs and Stralion powensd pusfmower
Dedailed instructions revealing Prolessional secrels. $5.00
B. Gluck, P.O. Box B Plaintield, CT 06374

“WHERE To Find, Buy, Eal i kn New York ™ 675 Fantastic
Pages! 519595 Posipaid. Pianobam, POE 1234-PM,
Watermill, NY 11978

BASIC TRAINING HAMDBOOK HUNDREDS Ot Insidw Tips
Teo Survive And Keep Drill Sergeants Imgresasd. Writon By
Senior Drill inatructor. $5.00 Jim Owenaty, PO, Box 35163,
FL Wainwnight, AK 98703

S e s s T cE——

UNEMPLOYVED'UNDERPAIDT GET AND KEEP THE JOB
YOU DESEAVE. 'Winnar's Guste Guarsniead Send $0085
NOW1, Childguest-18, P.O. Box 182, Huntingdon Vailey, PA
19006-0182

HOW To Hire And Manage A Home Contracior. Awoid
home repair frauds and rip-ofts. $31.00. SASE CWS, P.O. Box
2503, Phiadelphia, PA 19147

MAKE THOUSANDS, Real Esiale Professionals Secreis
Revealed, $12.95 Milestore Publishing, Box 3587, Omaha,
NE BAVO03-0887

“PICK QUICKT PICK SMARTI™ How to wan Ihe loflary
using & combinathon of malhamatics and commaon sensa
llus. §7.95% Gunby, P.O. Bow 2012, Suite 447, Pico Rivera, CA
o]

REFAIR YOUR CREDITI! Professsonal secrels revealed)
Money back guaranies. 518.85 Solutions, Box 65263,
Washingion, D.C. 20035-5263

RECYCLE HOMES Mew Homes From Old. Booklel Tells
How. Send $10.00. Xanadu, P.O. Box 163, Xenia, |L G2609-
0183

SUAVIVALISTS'CAMPERS, BE PREPARED, LEARN
TRAPS, SHELTERS. Booklet $5 00, NOKTROX, Box 2701,
Fargo. ND 58108

HOW_ ‘Four Eassest Mail Order Buginesses!” Revealing
bookket. Satisfacton Guaranbtesd Rush B4 - Knollwood
Markating, 405 Tarrytown, £37PM5. Wiile Plaing, NY 10607
1348

LOVE, RELATIONSHIPS, SEX answors to your questions
£9095 DL Mercer Enterperises, Bos 10838 Columbus, OH
L]

USE OTHER PEOPLE'S MOMNEY 10 purchase real estata’
Pepor! $10. Preméum Publishars, 104 Park Aoad #324, Wast
Harttord, CT 06118

SAVE 350,000 or mome on morigage No Aeflnancing,
$0.00. Monay Services, 25TE Morgan Rosd Mariaits,
Georgia 30066

CHAINSAW Troubleshooting Guide. Save § by pinpoint-
ing problems yoursel!, §5.97, High APM Publisheng, P.O
Box 590154, Redding. CA 960950154

FOR SALE BY OWNER KIT!!! Save ihousands in commis-
slons by seiling your homae! Kil includes stop by shep
inafructions - Blank Forms and Contrachs - insider secrots of
markating your horma in today's market - satistachion guar-
mningd - frow bonus gift! Send 52995 1o CB Enterprises.
PO Baox B2SPM, Fuguay-Varma, N.C 2TEM

HOW TO REPAIR YOUR AC Save hundreds. Take cane of
the: most comman problems. Thie book will show pou how
Send $8.85 Parr Services inc. P.D. Box T42, Antioch, TH
IT0NY. Allow & weeks lor dalivery,

N0 MORE BORING DATES! New Book “1001 DATING
IDEAS" Free Dates, Rainy Dlay Dales, Dates undar $10 and
many mora! Your detes [or wite] will think you're incredible!
FREE WITH ORDER. "99 Convarsation Starters | Send
$6.95: Greal Dates. Box 5577-PM. Farmingion, MM B7409

140 POPULAR MECHANICS » MAY 1997

“¥OU CAN MAKE AND SAVE MONEY NOW,” Oroer
bookiet with sasy 1o follow instructions. §5. Anthony Lilkan
Enlerprises. 4518 Randolph Road, Silver Spring, MO 20906

EVER LOSE MONEY IN COMMODITIEST Artitration. Iast
and very inexpansive. investmant plus intenest recoversd
when justified! Only 855 opens your eyes. Global investment
Servioss. Bax 16-1366. Miami, Florida 33116- 1368

VIDED - HOW TO INSTALL A ROLL CAGE - cars or rucks
§1309 « 5500 SAH - ALSTOM RACE CARS - &2m1
Warehouse Way, Sacramentio, CA 95826 - §5.00 catalog
1.000 - chassis buikder 1ools, drawings, videcs, companents

DRAUG seiced cadillacs mercedes, vans irucks Wrile:
Brucewood, Boo 1974, Burlington, NG 27218

DALG AAID SEEURES: Buy Dirt Chaap! Cars, Trucks,
Boats, Compuiers, Seizures, Box 51488-AT, Onlario, CA
21TEN

VAPOR Carpuretor Triples MPG, Free information. HEA,
A2 PV, Bowling Green, MO 83334

PRACTICAL FUEL SAVING for carburelors and Fusl
Imjection. Free Details. Eagle Resaarch Inc, 1-800-663-4758,
14504-474-54017

MAGHOSE your vehicle computer | Complete instructions
- disghedtic toal included $1500 o Autalings, 7281
Aulopark, Humingion Beach CA 92648

PURCHASE NEW CAR of TRUCK for $50 OVER DEALER
COST! Details 32 to. Knighion, T28 Okiendge, Yukon, DK
73089

RECYCLE Usad Malor Od lor Re-usa. Plan guarsnieed.
£5.00 - Moorehouse. 1800 Park Averue Oneonta. AL 35121

GOVERMMENT Seizures. Pannias on tha dollar. Bargains,
Box 935, Sunset Baach. CA 90742

MEW lile-time Guaraniead CV joent boots for kess than

QOEM! Free information. “Universal Fit,” Box 4328APMW,
Homesiead. Fiorida X082
AMATING! How-To “Secref’ Incroases Engino Lile

‘Free’ FREE Inlormation' Send MName, Address:
Sumemenon Press, 3983 5o MoCarran Bivd |, Sukle 4d8-205,
Reno, NV EBS02-7510

GOVERNMENT SEIZED Vehcles from E100. Forda Mes-
codes. Corwties. Chowys. Surplus. Buyers Guade. [1) B0S-
9E2-8000 Exl. 5-20024

NEW BOOK
WHEN There s No Mechanic - “Practicall information On
Safe Driving, Maimienance Car Aapairs.” - LIBRARY JOUR-
NAL. Qroiors Oniy B00-826-8600 Classic Molorbooks. FREE
inlormation: CoMation, 703 Ninth. Durham, NG 27705

FREE Brochums On Regques! Describing New Insiruction
Manual “How To Make Your Boat Make Money ' Seabarm
Pubkishing, 1340 Front Streed, Lahamna, Hawas 96TE1

WORALDWIDE EWGLIEH NEWEPAPERSMAGAZTINES
Sampler. 34258 FREE Brochure. MULTINEWSPAPERS,
Box B66-85. Oans Point, California 92629

MAGATINES
HATURISM LIFESTYLE: FAMILY RECREATION. Mags

pines, vedaos from sround the globe ivlopak 53 Liteskylss
Pal. Box 861288, Los Angelen. CA 90068

CATALOGS

RUST killer proven automotive undercoating mixtures
and technigques. Provent and stop rust oead. Send §2 SASE.
Pragmaisck, 8 Midiown Drve. Suibe 404. Oshawa. Ontario.
Cansda L1J-8L2

MEW PATENT spins hard fo gel to ol fillers out i
secands. Fits sy size $8.00. Fifler Grabber, 5200 Taylor's
Cr., Azshebara, N.C. 27203

SUN SCREEN KIT. Trim finted vingl lor single window
coverage. Suclion cup atachment, §5.00 Salnix, Suite 268,
3732 Cobb Parkoway, Atlamia, GA 30330

ALCOHOL FUEL How 1o make (i al home Complete
manual §12.85. Allemate Fuels, Box 1 Slation O, Toronio,
Dnitario, M4A-ZMB

"SMALL ENGINE PARTS" catalog §1 Smih's, 513W
Spring, Weatherford, TX TE088

235 DALY “CHROME PLATING" Aulc Parts, Maotorcy-
cles, | , sasy. (Free] information. Chrome Finish,
Box 2288, Waldorf, Maryland 20604

TROUBLESHDOT COMPUTERIZZED ENGINES, SELF-
TEST GUIDE $705 ICA Incorporaied, 24381 Pennie,
Deartam His, Mi 48125-2015

AUTD REPAIR RIP-OFFS EXPOSED - Sawe 3385 in
unnecessary repairs. Datails: GHB Publications, Depl. PM2,
Box 852, Hampwiead. MO 21074-0652.

[Continued on next pags)




AUTOMOEBILES
R . i | . S
SELLING YOUR CART MAKE HUMDREDS MORE folicw-
ing thesa proven yet simple HOME AUTO DETAILING in-

structicns! Aush 5500° Autophile, P.O. Box 2224, Salinas,
ChA 83902

MILEAGE incraasing secrels gasoling companses don't
wanl you lo Know! Bookbet 5500 Peak, Box 1783,
Wheatridge, CO BO0G4-TTE3

CUSTOM VAN AND TRUCK ACCESSOAY CATALDG
5300 Relundable. RosdRunner Vans, 1100 Indapendance
Parkweay #311-274P, Flana, Texas T3075

BMW's, MERCEDEZ. Brand new, under 510,000, Epsy
qualitying. Limided quantity. For processing send 538 85
ICW, Ing., 9TE2 Hidden Plains, San Antonio, T 78250

HEW IDEA IN AUTO VISION CARE Compact cleaning 1ool
for all seasons. All in one plastic ool combines sprayer,
wipsEr, scaper, scrubbar. Indispansable travelling compan-
lon. 30 day money back guarantes. Send 5595 ELBE
Emerprises. 10299 Scrapps Trail #233, San Diego, CA 585111

THROW JUMPER CABLES AWAY! AMAZING SOLAR
BATTERY CHARGER 2055 Fres Intormation. The BAH
Compary, 6172 Willow Lane. Boulder, GO BOG01

TELEPHOME WOICE SCRAMBLER- 16 levels of digital
disguising. usad by defectives, lawyers. Mo ona will recog-
nize you. Fully guaranteed §29.55 + §5.00 S8H payable 1o
ITl, PID. Box 7531, Tacoma, WA 56407

TINY MATCHBOOK Under $1801 Two
Mile TV Transmitters, Undér 51400 Airborme Microvidea,
Survailfance! Catstg, $3.00. SUPERCIRCUMSE, 18030
Baynew, Harmosa Beach, CA 90254

RECREATIONAL VEHICLES PARTS &
ALCES.

SNOWMOBILER'S move your sled with ona hand on

cament Drive on drive ol Dolly build 1or undar 520,00 Plans
$3.00. Opt. AX. Box §12. Prudenville. Mi 48651

BICYCLES, SUPPLIES

AUTOMOTIVE INDUSTRIES BEST KEPT SECRET in rust
Protection now availabla to the publ, space-age probection
from inside §11 85, ARP, P.O. Box 326, Waebster, MA 01570

250,000+ MILES FROM YOUR CAR. Large Fleet Owner
Shares Secrets. Send $8.35 check 1o Car Secreis. P.O. Box
575, Tappan, NY 10683

CAMP 1N VANSTRUCKSWAGDNS. Quick conversion to'
from simpia, low-cost bed dasigna plus grest siofage’
matiressbedding cocler sl ighting  Mexs. %7 Brian
West, 47000 Warm Speings Boulgvard, #5158, Fremoni, CA
535

PICKUP Truck Owners Cornvert Your Full Cowerage Bed-
lmar Into A Instant Cap. Plans $19.95. Litkehand Prods., Box
2083, Blasdell, NY. 14218

STOP| Don't Be Fooled Purchasing A MNew Vehicle!
Valuable information! Send §7.95 to: Buyingsmarts, Box
297, Emstsound, WhA, 982450297

WO FUEL ELECTRIC AUTOMOBILE. SMMPLIFIED CON-
VERSION INSTRUCTIONS, SCHEMATICS, DRAWINGS
AVAILABLE. CATALOG 52.00. BAUER POWER SYSTEMS,
P.O. BOX I7434, WEST ALLIS, WiS. 53237

BICYCLE TO TRICYCLE CONVERSION KIT
GUARANTEED to T any Frea brochure
Matthews, Box 652, Bradiord, PA 16701 800-525-4444

LIGHT bull savers: extends the lile of a bulb 100 bmes. Set
of sin, 31095 + $2.50 HAS. Liens Mallonder Company, 2118
Centrad S.E., Sule 108, Albuquergue, NM 8T106

COMPUTERS & SOFTWARE

INCREASE YOUR CHANCES OF BECOMING A LOTTD
MILLIONAIRE with “Sysiems For Fortunes  compuler soll-
ware for IBM PC's'compalibles. Specity 525715 disketie
Send §5.00 (ppd) check'money order 1o LeaCo Softwarne
Systema, P.0. Box 310732, Flint, Mi 485310732 Mich. Aes
Bdd 4%. Allow 2 whs for dedivery.

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

AUTOMOTIVE Engne Diagnosis Software - IBMPC &
Compatibles $17.50, 158, 2003 Old141, Bronson, 1A 51007

GO KARTE, Minibikes, ATV s Kits, Parts, Engines. Lowest
Prices Largest GSelection. 80 Page Catalog 53.00
Rafundabls. Wart World, Depl. C., 1488 Manbor Awve
Painesville, Ohio 44077

HIGH Quaility, Low Cost Enterisbnment, Educational,
Graphics & Evaluation Software. Data-Vision, Box 420682,
Atlaria, GA 30342, (404) 2521652

GO-KARTS: Everything you'll nesd 1o know 140 Fages
3700 - KMAA, Box 101, Whealan, IL 680163

AIATION, HANG GLIDING

AIRPLANE, Hang Glder Deaign Brochure §1.00 McCoy
Alrerah, Box J, Suile 243, Manhatian Beach, CA 90266

HANG glider designa, instruclsen information, 52.00 (-
lundable). Lockout Mountein Flighipark. Rising Fawn. GA
30738,

BOOMERAMNGS! .. .. INCREDIBLE HITECH RETURMNS.
FREE! llustrated Cataleg Discovered.  Amazing

THERMO-FOIL WINDSHIELD SHADE- Reduce inlerdr
ermparatus 50% 8595+  $1.50 Shipping.  Justin
Emerprises, 1100 ndependence Parkway £311-274P, Plano,
Teaxas 76075

HAGGLING Gone, New Car, Lowest Price Guide With
Formes, $3100. Sun Publishing, Box 3334, Phosnix. Arizona
BSD6A

DAUG SIETED CARS Porsches. BMWs, Mercedes
Cheap. Details. Key Publications, P.0. Box 2554, Goleta, CA
iRl

B rangMan, 1606-1 N. 3rd, Monros, LA T1201-4222

COMMERCIAL PILOT REVEALS MOMNEY SAVING FLIGHT
INSTRUCTION SECRETS! ANl Ages. Information 1-800-T36-
1006

HOVERCRAFT

HOVERCRAFT plans, 3 to 160hp Information, 5 (refund-
abla) Seviec. Box 846, Monroa, WA S8272

YESTERYEAR MOVIES ON VHE
SILENT & SOUND

4500 VIDEO SELECTIONS!! Catalog $3.00, Dorothy, Box
156PM, Kasiar, CA 93530-0156

SATELUTE - TV

FREE DETAILS! INSTALL IT YOURSELF] Complede sys-
1ems, upgrades. Drilek Salsliile Communications, Box 264
ME, Bohemia, New York 11716-0284. (516) 588-1292

FREE 24 PAGE SATELLITE BUYING GUIDE. DRSCOUNT
PRODUCT PRICES. SATMAN (B00}-4T2-8525.

FREE Catalog - Lowes! prices workd wide. SKYWVISION
1022 Frontier, Fergus Falls, MN 56537, (B00)334-5455.

TV, VIDEOS & VIDEO EQLEPMENT
NOTICE: L'SE OF CEFTAIN ITEMS IN THIS

CLASSEFICATION REQUIRES STATION
AUTHORIZATION.

LARGEST Howercraft Catalog $5.00 Pelundable GPL.
2855 Cormormn, Dalray, FL 33444-1068

POLIBHING Manusl For Aluminum intakes 5600 AA
Plating, 414 Mt Vernon, Bakerstield, CA 83307

DEALERSHIP information $11, Kits, VW Plans. Meateric.
Tarre-Haubn, Indeana, 47807-2394, (B17) 234-1120

MEW VEHICLE BUYERS YOU SAVE HUNDREDS THOU-
SANDS POBSIBLE inaide infarmalson, wrilén by prolession-
al salesman WHITE PAPER 5495 1o Donald Haleh, 3620
Miystiz Valley Plowy, E-204, Medford, Mass 02155

BUG frés windahealds wilh BUG - CLEAR. BUG - CLEAR
Bmits sonic vibrations that most Bugs fesl and avosd. Tested
- Prowen. 30 day iral. $12.95 to: BUG - CLEAR. 120 151, Ave
SW ., Plaimview, MN 55864

QUIET Mew Fasl Hovercrall Calalog 32 Box 201M,
Caordova, IL 81242

PERSONAL JET-PACK straps 10 your back giving ability
1o fiy in mid-air! Plans only $13.95 Beushausen Brothers,
10542 S0, 80th C1, Palos Hilks, |L 60485, Fax: [7048) 974-8354

HOVERCRAFT Pians - Publications Caialog $2.00 LAM,
Box FTESE, Lanaing, M 45909

250 Guaranieod ways io save gas and money. Send $5.00:
M. Dahan, P.O. Box 432 Montresl, Canasa HaV-2Z1,

CB'S, RADIO & HAM EQLEPMENT

POLICE-FIRE SCANNERS. CB's. MARINE 2WAY. ANTEN-
HAS. HPR, BOX 18224PM, DENVER, CO 80219

VCR CLOCK SETTING Instruction bookiet 52 SASE. Box
389, Center Moriches. NY 11934

VA Preveniiva Masntenance Overhaul Kit. Specify Brand,
Modal $19.95 to: Dale Key, 1502 Scuth Knoavilka, Tulsa,
Dkla, T4112

HEVER MISPLACE YOUR TELEVISION REMOTE CON-
TROLS, unity up 1o lour remobes, no progrsmmang of wiring,
send $19.85 plus 5125 &'H 5 P. Genova, Suibe 274, 1454
Fockaway Parovay, Broaklyn, Mew Yok 11236

CABLE, WIRELESS AND SATELLITE DESCRAMBLING.
All Mew 1592 Edition, Circwits, Turm-Ons, Bypasses, IN-
CLUDES YT PLUS AND B-MAC BYPASSES, 51595 Catalog
§1. SORAMBLING NEWS, 1552 Horfal, Bufteéo NY 14216
COO's (716) 8742088

CABLE TV EQLEPMENT

ELECTRIC cars. conversion mamusals, parts, supply
sources, newsletters. The moyl complete E V. Source §5.00.
Performance Speedway, 2810-D Algonguin, Jacksonvilla, FL
ke gl

CONVERSIONS! New ENGINEERED Sysiems! 1992
BEST Motors, Controliors. Batteries, Components. Speca,
Prices, 51.00 3E, Bax 19409-C5. San Diego, GA 92159

ELECTRIC Bike Plans $10.00 info §1 75 Smithy, 558 W
Willow, Ened. OK 73701

AUTO SUPPLIES & EQUIPMENT

ALTERMATOR Gonorator  Rebuilding Book  Price:
Hedelund Enginesring, T505 Barkeniine, Las Vegas MV
-]

ENGIME OVERHAUL KITS: WHOLESALE CATALDG
£2.00 Engine Servica Group, Dept. PM, Box 13053, Lansing,
M 4E301.

FUEL-SAVERS that work, Datails $2.00 and SASE io: CW
Enterprisas, DPMS. Box 1221, Ellcoft City, MO 21043

DECREASE EMISSIONS, Improve MPG with revolutionary
new GAS SAVER. Brochure 53.00. Sempsons, AL 1 Box 114,
Fish, MO 63840

WENTED oil spout for plastic oil botles 34 95, second one
tree. Made in LISA, 415 Johnson Ava., Dennison, Dhio 44621

MAECTORIES: Secrsl Scanner Frequencies! Federal
Agencies, sic. Big Catalog. CRH, Box 56-PM. Commack, NY
19728,

CB MODSFICATIONS Freguancies, shiders, FM, amplifiars,
oooks, kits, repairs, high-performance accessones. Catalog
§2 CBCL, Box 31500M, Phoanix, AZ B504G

LAND'General Miobile Radios, CBs, Scannems, Radar
Datectars, Marine Transcaivers, Auta Alerms Catalog, $2.00
Aays, Box 143862P8, Ft. Worth, TX TE117-0862

ELECTROMNICS

EASY TO BUILD surveillance system under $100. Take
pictures of ininaders while you'ne asay. Plans $10.00. Impra
Enterprizes, Box 200, Edpewater B.C. VDA 1E0 Canada

BUGGEDT WIRETAPPED? Find ouf fast! Countsrmps-
sures oquipment catalog §1. Capri Elecironics, Box S89P,
Bayfield, CO 81122

BUGGED? PHONETAPPED? Free Calalog Counfer-Sur-
waillance Eguipment teils you Fast! 1-800-TI2-5000

TOCOM, Jerrold and Zenith Test Chips. Fully Activabes
Unit. $50.00 Cwdars 1-800-452-7090. Information 1-310-867-
ooat.

CABLE TV EQUIPMENT. Most types svailsble Special:
Ciak M358 £30.95 Mo calalog. COD orders only. 1-B00-822-
8455

DESCRAMBLERS, Converters, LOWEST PRICES, CHC
Concapts Inc, PO Box 34503, Minneapolis, MN 55434,
1-B00-535-1843.

NEED HELP Fuguting e Cosl of your Acverimemant 7 7
Cadl s a1 212-648-T16T o0 sand us a FAX (210-586-5567} and
wer'll P Back with & Prioe Guole

CAMPERS & TRAILERS—KITS, PLANS

172 TRAILER PLANS Motorcycle, Utilty, Car, Construc-
tion - Strong, Streamiined, sasity buill Component Kils
Catslog §4.00, (Refundatie). Tag-Along. Bos 15107, Salem,
OF B7309

LONG PLAY TAPE RECORDERS, 12 hours par cassedta
Frea Brochure, Productive Products, Bos 330024, Norcross,
Georgia 30083

AUTOMATIC GARAGE DOOR OPENER PARTS Rado
Controls, Transmitters. Circwit Boards. Roplacemant Parts
All Makes 1-800-537-3800,

BUILD YOUR OWM - Travel Trailer - Fifth Wheeler -
Motorhome - Campers - Plans - Patierns - Kits - Catalog §1.
Gien-L, 9152 Rosecrans, Box 1804AAVE. Baellfiower. CA
BOT0E. I10/830-6258
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BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG-
EST COMPLETE LINE - 870" - Powerboals - Sailboats -
Trimarans - Dinghies - Houseboals - Hydioplanes - Tunnes-
huils « Duckboats - Canoes/Strippers - Kayaks - Dories -
DESCOVER no dryral epexy bastbullding - HUGE ILLUS-
TRATED CATALDG $3.00 {Airmail $500), inchudes Fres
Epoxy Fibergiass/Supplies Calalog - Book “Amateur Boal-
building”, B6.00 - CLARKCRAFT, 16-F Agualana,
Tonawanda. NY 14150

EVINRUDES — NEW 1990 Bargaing - Top Brands .. . all
sires ... 5200 handing .. Scott McCulloch parts ..
Electra Marine, 610 Maerrick Road, Lynbrook, New York
11563

BOAT PLANS - PATTERNS - KITS - Unsurpassed selection
- T'85" - Hydroplanes - Canoes - Kayaks - Rowingboais -
Duckboats - Dornes - Sailboats - Houseboats - Quick/simple
Stischengiue. Tremendows savings! 168-page DESIGN
BOOK - $4.00 AIRMAIL. includes Free “Baatbuilding Sup-
plies" calalog. “Epowy Manual® 52 GLENAL, 9152
Aosecrans, Box 1804PM2, Bellliower, CA 90706, 310:630-
G258,

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anteed. Catalog 52.00 (Refundabla). Camelot, Dopt. 24, Box
65, Bristol, Wisconsin 53104

ATLAE CRAFTEMAN Lathe Parts. HERMAM, 5008 MW
60ih Stread, Tamarac, FL 33321

STEEL, Aluminum, Brass—Shest Bar, Shop Supples,
Plans. Write: CEl, AR, Boa 163, Cameron, IL 61423

FOUMDRY SETS Suppliea, Brochure $1.00. Pyramid
Products, 3736 S Tth Ave. D-PM, Phoanix, AZ B5041. (603
278-5365

LUMBERJACK chain saw sawmills- powar-fesd. Brown
Engineanng. Box 40, Wast Poind, OA 95255

LATHES - INDUSTRIAL HOBEY FROM 335000, METALS,
SUPPLIES. LARGE CATALOG $2.00. CAMPBELL TOOLS,
2100-D SELMA RD., SPRINGFIELD, OHIO 45505, 1-513-322-
B562.

FAMTASTIC Sawings On All Matalworking Machinery!
Catalog §1.00. Blue Ridge, P.0O. Box 538-V, Hurricane, WY
25526 (304) HE2-3538

PLANS, BLLEPRINTS, PROJECTS

FREE PLAN with catalog Unigue Woodworking Projects,
Send 5300 Today. Sorreits, P.0. Box BE2-A, Idyiiwild, CA
fi e ]

COMVERT Garage door openar o dumb waiter. Plans
51095, Conterprizes, Engle River, Ont Canada POV 150

CATS' pwn hideaway bench Unsgue couniry design
Pians $5.00 Dugby's. Aoute 1, Box 128A, Aussaliville, AL
5653

BULD circular brick planisr. Plans, instructions 5500,
RBL Enierprises, 3CA103, Hesperus. Colo. 81326

SODA FOUNTAIN plans for moloriess carbonatar simple
aasambly, oblainable parts $8.95. Soda Jerk, P.O. Box 1006,
Doylesiown, PA 18901

HOT TUB 4 adults. sefl-contmned. easily bulll, plans
51195 free details 1-800-457-T357 kits available

AUTO-WRECKER plans very economical $5.00. D. Yoder,
Box 27-F, Breazewood, PA 15533

DOUBLE the months you can usa your pool. Heal it using
our plans §25 75 Excel Consl. P.O. Box 353, Clinion, 1N
ATRa2

26’ FIBERGLASS CRUISERS 33995, Buy mulls directly
from the manufaciurer and finish the inbérios yoursedf
Comas assambhed with windows, seplic tank and gas 1ank. 5
yead struciural warranty. Other models avadlabie. For Infor-
mation Package Sand $3.00 to; TCS FIBERGLASS BOATS,
13 Morthern Blwd_. Albany, NY 12210

ELECTRIC TROLLING MOTOR PARTS & SERVICE
Service Center Unlimited Inc., 1440 Holland Road, Suffalk.
WA 23434 1-800-828-8161 24 Hr. Turnaround

TURTLE, 10 Light Hardshell Airboatl Plans £25 00 Rand
Melson, Box 335, Forbes, MK 55738

GOT A WEEKEND?T BUILD A KEVLAR CANDE! Step-by-
step instructions for the beginner. Secrel techniques from
master moldmakers save you time and money. Complete
source list of small gueantity seppliers. llustratod and claarty
wiitten with salaty and quality in mind, $15.00 to. Wayme
Martin. “canoe”. 2715 Kilgore St.. Oriando, FL X2803

CANOE PLANS - 312.00 Light Weight. Easy to Buidd.
Ingxpinaive. Dismondback Enerprise. PO Box 37, West
Lafayelte. Ohio 43824

WATERMOCCASIN, Uitratight Keyak Fast, Strong, Stabla.
wvlormation §1.00 545E 1819 Logan #1, Rockiord, [ilinois
61103

SWIMMING POOL, 5P &
POMND EQUIPMENT

1 H.P. JACUTTI PUMP 1 or 2 Spesd B0 GPM's (@ 30' Head
14000 1-800-658-6274

LUBE-ALL Puastic Oilers. 251h anniversary special 3-pack.
$9.50 prepasd. Phadean Enginsering. Box 811, Shrewsbury,
MA 01545,

POOL Plans - 18 = X2 ingrownd for $4000, 53.95. Discound
eguipment. Homebuill Pools, Box 44455, Rio Rancho, New
Maxico BT1T4

& METAL Cutting Laihe $121.70. Talg, 12419 Nightingale,
Chandier, AZ B5249

- THIS (5 A SCREENED AD!

LET ¥ ol Adverlisarment Achizve The Sarme EReci ! Foo An
Additional $5000 Par Adwartisemeni You Can Oroer Cuw
Screening Process. Same Price Applies To Al Advring
menis Mo Mather Whal Sire Small O Large For Mors
Informatinn Call MECHAMICS CLASSIFIED—
1-212-545-3187.

REDUCE UTILITY BILLS - Radiani Barrier Spacal! Mary
Prosducts - §1.00 - HEI, Box 50072, Knoxville, Th 37850

FREE EMERGY! Fusl-lsss Motors and Geonerators. HAEA,
REP, Bowling Grean, MO 63334

100% ACTIVE OiL ADDITIVE Elminate, water & sludge
Increase combusiion & efficiancy. Won 1 freeze. Information,
sand 53 + SASE Dwemiled Enterprises, P.O. Bax T1,
Madford, HY. 11763

SOLAR & ALTERNATE ENERGY

HEW! BLILD AMATING LIOLAD PISTOMN EMGIME from
pipa fithings. Easy plans, Froe information, ABCO, Box 308
MS, Seminary. M5 3478

GIANT SOLAR PAMNELS $44.00 EACH! Excellant Fricas
Solar Equipment'Accessones. Free InformationSASE.
Catalog $3.00: Pak Rai Electronics, Box 680073, Housfon,
TX 77288, ([M13) 893-0313.

KMNIVES, CUTLERY, ETC.

OMWE Handed Knives. Send 300 Calaiog 7276 5W
Baaverton Hillsdale Hwy 308, Portland. OR 97225

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

POWERFUL Muscies Fasil! Free Gift! Write: Harcules.
1223 Borg-M, Ternperance, Mich. 48182

BIGGER, More Powerlul Muscies - laster’! Free Booklel?
Universal, Box 66344, Detrod, Michsgan #8240

MUSCLES!H Amaring Course! Fres information! Marshai
Ressarch, P.O. Box 18934, Councll Biults, lowa 51502-1833

SPORTS instruchional wideos show you how 10 win! Free
Catafog. Pro Productions, 10 Bluthwood, 5t Charles. MO
EI01-037T8

SOLAR Coflecions You Construct. Send Stamp. 10808
PME Hayvenhurst, Granada Hidls, CA 81344

AMATING SOLAR Dynamo radio. Powered by solas, hand
generator, AC, o batteres. §18.95 - $400 PARH USA
Enterprsa. P.O. Box 688, Janeswille. CA 96114

FREE generator alegtricity lor home, sell axcess, Informa-
fhan £5.00 B.HA., 7632 5 US|, Port St Lucle, FL 34852

CAYSTAL Power Tha Future Enengy information $1.00
LAM, Box ITESE Lansing, MI 48509

SOLAR Powared Products FREE Catalog ALLEGDRY
CORPORATION, P.O. Box 2918-PM, Berkeley. California
I8

HEATING, FUEL SAVERS

COLD SPA FOUNTAIN 15 COST, Eassly Built. Plans $5.00.
SABE “Tubby". BE19 Del-Vista, Creatwood, Missour 83128

STEEL BARREL BBO GRILLS. Build your own parsonal-
ized Plans $10.00. Willis Grils/Grills by Will, 165 Montview,
Pillsburgh, PA 15214

BUILD your ewn powerful adjustabie uliresonic insec! and
rodenl repeller. B-12vie Andio Shack pansiisl, schamalic,
photographs. $5 00 Steve Butier, 197 Great Oaks Trasl #157,
0. Box 1012, Wadswarih, Ohso 44281

RECORAD UNMDERWATER ADVEWTURES! Universal Un-
derwater Camcorder Housing Surlace or Scuba Depths
Inaxpensive, Easy Construction. Detailed Plans $12.95. Kits
Available: LEE EMGINEERNG, ‘Waidio, Dedroit. M
ARZIO-2818

“HILBCH TUBE™ Lathe Project. Separates hot-cold com-
pressed alr, - 15°F, 6" long. Mo moving para. $6.05 Polnis
‘Wesl 5M2, Box 365 Walled Lake. M| 43390

'WOODEN SWINGS WITH PLATFORM AMD GYM: Plans
nclude instructions and maleriats list Send $8.7510: LAL
Design. Sure 214, 1551 Valley Forge Rosd. Lansdale, PA
10445

ENTERTAINMENT BAR, Plana 1o bulld rofling bar for
nouse. apariment. $12.95 BLF Designa, Box 1646, Troy, NY
12181

PICMIC table plans hexagon shaped §5.00. L Fox, Box
147, Cusisr City, PA 18725

LOG BPLITTER- Send $15.00 for dedail plans to; Formest
Grove, P.O. Box 2036, Watsonvilie, CA B507T-2006

PLAMNS Decks 5905 Garebos §1295 Send check or
money onder and dimension to: Plans, P.O. Box 274,
‘Wateriord. Wis. 53188

MIRACLE HOIST 2 Peopls Can EASILY Hoist 18 Wall
Sections 28' Trust Aaflers. Cost Appro, 52500 Simple
Constrections Pians 319.95 « £2 0550 Write Way, Box B7E,
Greenville, M| 48838

SUBWOOFER Box Big Bass Small Cars $485
Conceptions MG, Box 244, Sie-Thértss Ousbec JTE 412

SEVEN poriable shop equip. plana router table. mitre saw
tabde eic. §11.95 L M. Barnes, Box 4426, East Lansing. Mich.
4BAZE

FREE Hotl wateri (Mot Solar), Plans §4.85 wo: 18 Maple,
Calumet, Mi 45913

HOME CRAFTSMAN

GUNS, DECOYS, HUNTING

OELAHOMA AMMUNITION COMPANY BUY DNRECT AMD
BAVE Many popular calibers. nmfire. centerfire-handgun
and ritle ammunition. For fee pnce sl and ordering
mormation write or call us: 4310 W. Rogers Blwd . Skiatoaolk,
O T40T0. (918) 2963187

BEEMAN ADULT ARGUNS! World's mos! accurate and
most powarul, reguiar, production arguns, Cabibers: 177,
20, ¥2, 25| Larges LS. sales. Uinequalled trigger action,
durability, ownershig pride, quality. Also: pointed, hollow
podndt, exira haavy, hi-valocity, and match pellets. Request
free Catalog C13. Add $3.00 for tas! mail. Beeman Precision
Arms, 340-C13 Airway Dr., Sants Fiosa. CA 95803 (T0T) 578
TE00 {24 howrs)
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FULL-STE PROFESSIONAL PLANS Catalog $3.00. Over
200 plans lor building e lurnifure. Furniture Designs, Inc.,
CP-82, 1827 Ebmdale Ave., Glenwew, IL 60025

"GETTING STARTED WITH PVC PIFE FURNITURE." Ca-
susl, Box 208, Tewksbury, MA D1ETE

BUILD BOOKCASE! Simpla construction. plan 53.00.
Topdesign, Box 157-104, Willision, Vermon! 054850157

STAINED GLASS, tools, supplies, books, more. Cainiog
$1.00. AmeriGias - MPM205, Box 27668, Omahe, Nebraska
68127-D668.

WOoOD, WOODWORKING

BUILD YOUR OWN BIG SCREEN T.V. wih supar TV
proyector. For plans and kil sand 519 85 to: Acmewessal Inc.,
P.0. Box 120247, 51 Louis. MO 83115-6247 MONEYBACK
GUARANTEE

WOODWORKERS 12 INCH DRUM SANDER, MOTORIZED
EDGE GLUEING TABLE, MO CLAMPS NEEDED. Plans,
Deinils $10.00 sach, $17.50 both Hardwars Available
Creative Cupboard. P.O. Box 584, Lewsion, Mich. 48758

ACTIWATED CARBON waler filler removes chiorine, bad
tasie, odors. for plans send $8.55 to: TC Enterprises, P.O
Bax 8127, Bonrrylake, Wash S8360-0860

SIX-PACKER smashes six cans simu ! Plans,
5300 and SASE Beiter kdoas. Box 311, Lebanon, [N 46052

ENGINEERIMG DATA and planas bookiet shows how 1o
heat and cool your house lor fres 520.00 1o DOUGLAS
EQLIPMENT, Box 16A. Holbrook, PA 15341

LEARN Woodworking And Furnilura Making Skilts From
Projessional Woodcrafisman. Free informatson On 48 Nea-
tspnally Aated Videcs. Hardwood Productions, P.O. Box
BOBES, Austin, TX TaT03

POOL HEATER - wood buming - bulld for undar §100
complete plans £30. Send M.O. to: Pool Heater, P.C. Box
775001, 5t Louss, MO 63177

[Coniinued on mext page|




PLANS, BLUEPRINTS, PROJECTS
mmmnw

BAVE Monay! install Ceramic Tile Parfectly. Fres Info
AdCo, Box TRSZ2-PM, W. Trenton, N DBSIE

WINDMILL, Aschitesi Designed Beauliful. Funclional,
Mulilldirectional Sallcloth. Eighl Foot Deameter. Simpla Con-
struction. Four Houwrs850.00. Plans. $6.00 1o Windworks,
P.0. Box 9474, San Diego, 32169-D474

DOME HOMES, CABINS - Supar Efficient, Easily Built Kits,
Natural Spaces Domes 1-800-T33-T107.

IN-GROUND SWIMMING POOL KITE including 1 home-
pownr pump and filler, Ldetime Warmanly, from §1.995.00
5017586846 coliect,

PLAYS, SONGS, MANUSCRIPTS

§1.200.00 Cash Prize. Poams Wanted For New Songs -
Rscordings - Publishing, Broadway Music Produchons, Box
T438-PM, Sarasoln. FL 34378

SURVEILLANCE TELEPHONE 5149 00 DIALER TAF calis
when phone s used §22500. REMOTE TELEPHOME RE-
CORDER and room monitor $54T900. Kits anyone can
assamble $5.00 catalog. LISTEN ELECTRONICS, 803 Elgin,
Muskoges, DK 74401, S18-683-55683.

SWIMMING POOLS. Free Catalog, Sonshine Pools, 1525
Deimar Heights, San Diego, CA 92130 $2.00 SH.

HOW TD BLELD A DECK. A comprehansive guide to dack
consiruction Send 518.95. Pionesr Homas, 5. Paul Park,
MM 85071

REHABR WOOD WINDOWS) Tilt Sash Balances modamiae
your old windows Easy installation, economical Marfiex
Conp., 7959 Grand Dept. P, Elmwood Park, IL B0E3IS

TIRED OF LOW WATER PRESSURET Ways to sobwa i
send 3400 W Sietter. Ao 3 Box 3128, Pearland, Toxas
TT5EY

WELL PUMP LOSING PRIME? Mever ngain, sasily in-
stalled hit, money back guaraniee $8995 Dan, 325
Edgewood Lane, Macan, GA 31201

FREE ADVEATISING OBTAIMABLE! Detsis $500,
CONVERSE, Bax 328, Bath, Ohig 44210

UPHOLESTERY TRAIMIMNG VIDEDS. Free Brochure YUE,
Box 128P8, El Verano, CA B5433. B00-635-3482

MUSIC INSTRUCTIONS & INSTRUMENTS

VIOLIN, GINTAR, elc, making malenals. accessories,
books. Catalog. §1.00 intemational Luthiers Supply, Box
580397, Tulsa, OK 74158

ACCORDION Top Brands, Cordovox, Buy Direct Tremen-
dous Digcounts. Trades, accepted. Free brochura PM,
Accorgeon-O-Rama, 18 West 18th Streal. New York, NY
10011, Phone 212-675-9089,

ACCORDIONS, CONCERATINAS, Button boxes, new, sad,
regaairs. irades. credil cards. Castiglions, Box 405, Warren,
M 48090, Catlslogs 313-T55-8060—800-125- 1533

HOW-TO-DO ALMOST ANYTHIMG: FREE INFORMATION.

ARTS, CRAFTS, SUPPLIES

BULD clocks for profit |oost undes 5800 sachl). Cur
videos ahow you how! Wholesale clock calalog $3.00 jeredil-
ed] contains ovar 1500 lems! Swesbar, P.O. Box 463-F,
Andover. M OTE21-0453

FRONTIER FURNITURE handerafis 8 completa lna of log
furnifure, handrails & accessories. Frea Brochure or §4 (US)
catalog (408] B37-5104. 260PM. Kelley Dr., Big Fork. MT
551

BEAUTIFUL W00 DROP CEILINGS, Luminous for kilch-
ane, baths. Panaled for dan. office. Ready to 5ian. Palented
wystem, aasdly installed Catalog §t.50 Kern Cailings, 4528
San Fernando Aoad, Glendase, CA 91204

MASTER CHART Laminaled: Budders Homecowners, Easy
Estimating Framing And Sguase Footage. Studding, Panals.
Screws Etc. For Walls, Floonng & Roofing. $5.00. Masiar
Chart, 68 Perry 51, New York, New York 10014

“GETTING Stwaried in Stamed Glass." §1.00. Whatiemore,
Box 20657, Hanover, Mass. 02335

18 GUITAR lessons (3450 valua) on ona Video only 515 85,
M. Yess, 6332 Westbury, Montreal, Ouebec. Canada,
HIW 1K9

300+ Books Available Free Brochure Michasl Morgan,
563 Windsas, Allen, Texas T5002

PERMANENT PIMPLE CURE. Plua more . ., TRIPLE MON-
EY BACK GUARANTEE| Send $3.00. Lsvess 424 M. Masn,
Waupaca, Wi 54881

CLOCK WORKS, beading supplies, rockhound supplies.
bedt buckies, cul stones. Wholesale catalog 25¢. Eloxite, Box
28, Whastiand, Wyoming B220,

FREE! Yoursalf from lobacco slavery. Send $500 1o
Fromdom, PO, Box 535 Dos Palos. CA 850620 lor my
program, Success or maney back.

MAKE pop-up gitt cands easdy. 35 cash. Jupder, Blk 204
#02-261, Jurong East. 5T21, 5(X60), Singapore

MAGIC TRICKS, JOKES,
VENTRILOOLASM

VENTRILOQUIST Supplies, Instruction.  Inlormation
FREE! Dummy Catalog 32 .00 Maher, Box S30-PM, Litlieton
Calarwds BO160.

BUILD YOUR SUNDECK . .. TIPS FROM A PRO! Easy 1o
loliow manual with sample plans, bullding inspection re-
guirementa, tool list, material opfions, technigues; 5895 5t
Loy Sundeck Company, 100 51 Bepsdict, S1 Louis,
Missouri 63033

FREE! World's Leading Movelly Catalog 1600 Jokes,
Tricks, Science, Spora, Hobbies. Johnson-Smith, F-01.
Bradenton, FL 34208-5500

AMATING MAGIC. Sensational Jokes FOUR Funpacked
Super Catalogs $3. Huay's. POB 505, Wallis, TX T7485

WINMER'S SUCCESS KIT-GETS RESULTS! FREE BRO-
CHURE. LeStanpel Publicabions, 1034 (12PM) Rivarbend
Dir., Hartford, W1 30270461

INTERESTED
IN CLASSIFIED ADVERTISING?

READ POPULAR MECHANICS Latest Ecvison of “TiPS ON
HOW TO MAKE MOMEY THROUGH CLASSIFIED ADVER-
TISING". Tha informative 24-Page Booklat Wil Snow You
That Oo'a And Don'ts of Classiferd Advortising And How You
Can Make |§ Wark For You. So Order Today. Only 51.00 Phus
Yo'l Aeceive A £2 00 Coupon Redundable With Your Farst
Oirdier. Sena To: POPULAR MECHANICS CLASSIFIED,

56, 250 W. 551n Stread, New Yok, NY 10010

EDUCATION & INSTRUCTIONS

PLASTICS

AUBBER COMPOUNDS, techniques. Make masks, modds,
ioys. parts. Catalog. 5100 Handmada, Box 16713 (AS),
Memphis, TH 381850713,

CASTOLITE Liguid Plestes. Crysiad cless, coloss. For
casling. ambadding, coating, fiberglassing, repairing and
mproducing with our Mold Making Supphies. Catalog $2.00.
CASTOLITE, Dapt. S2E/PM, 4915 Dean. Woodstock, IL G0098

VENTRILOQUISM anlerdains avaryons.  Protessional
tomches oy way. T-hr. VHS, $19.95, $3.95 SH. “How o
Build a Dummy” bookle! included FREE, Dsbome, 7119
Bulwar, Detroit, Wi £8210-2832,

MILITARY Modals Catalogue $1.00. 10 mssuss $5.00
Vernon, Box ES02680PM, Temecula, CA S2580-0280

VACUUM forming mechines, patanted Three sizes for
models. prototype. manufacturing ARG Sheed Metal, 1332
West Stanford Ave.. Englewood. C0 80110

DO IT YOLRSELF

BUILD YOUR OWHN 4 x 15 ABOVE GROUND SWIMMING
POOL for under $300. For plans send $3.55 10 Lea"s Wood
Pools, 116 Robn Ave, ML Sterding, KY #0353

COMPLETE PORATABLE SPRINKLER SYSTEM. STARTER
KIT §15. JP. SYSTEMS, P.O. BOX 2067, CHANDLER, AZ
85244

LEAKING Baserment, Cracked Foundations. Block Walls,
ete. Save Hundreds. Techmical Manual §15.00 PO. Box
2404, Calhoun, GA 30703

APPLIANCE REFPAIR TRAINING VIDED Talls Al 53685 +
E150 5+ Aesake House. 810 W 8th Ave . Ghico, CA S5006
1-BO0-254-4838

ARROWHEAD Making. VHS 529,85, 5H $3.50 Commans,
Box 5012-M, Central Point, OR 87502

BUILD A TABLE SAW thal wses your handhald circular
saw| Saw insarts and removes easily, Plans 30 pages, 131
pictures. 4 Drawings $8.00. Tax included. APS Plans, P.O.
Box 10338, Dept M, Blackaburg, Va 24082-0336

BELT BUCKLES for coing, slonas, jwelry mountings. cut
stones, clock works, Wholesale catalog 25¢. Eloxite, Box
729, Whaaltand, Wyoming B220.

PLANS for C.0. and cassetis wall rack. 276 C.0.'s or 176
cassabies. §12.95 Aacks, P.O. Box 2401, Esston, MD 21601

SAVE MONEY Majsr Home Applance Regalr Videos. Fres
Brochure 1-800-256-TAPE.

PROPEATY TAXES TOO HIGHT Pay only your fasr share
Homeownars manual provides sasy shag by siep ingtry

FLAGS

FLAG CATALOG—S100. Browsa 'n’ Buy. Box S04-M5.
Bohamia, NY 11716-0604

DECALS, EMBLEMS, PATCHES
CUSTOM EMBROIDERED PINS, DECALS.

Fres CatalogQuotes. Rush Skeich. Stadei, 5TP Laroy 51,
NY.C. 10014, (212) 320-2200

ANTIOLES, RELICS. INDIAN GOODS &
CLRIOS

BECOME A PARALEGAL. HOME STUDY. FREE CATA-
LOGUE, B00-362-7070 DEFT, LF127.

MAKE 5 Thing . . Make a Living . . . Study INDUSTRUAL
DESIGN TECHNOLDGY and bring your ideas to life. Learn to
protglgm-solve, sketch, rendes and design, Develop modeals,
creale prosthetic appliances. Build your future in movie and
thisater special sfects, ioy and product. suhibil. transporta-
tion, furniturefixiune, architlectural and amuserment environ-
mantal design ot THE ART INSTITUTES OF PITTSBURGH,
FORT LAUDERDALE, SEATTLE OR THE COLORADD BN-
STITUTE OF ART.

FOR INFORMATION, WRITE
526 PENN AVENUE, DEPT. 62, PITTSBURGH, PA 15222
Of CALL 1-800-525-1000,

FREE CAREER GUIDE. Emrm mor money with Success
Proven Corespondence Diploma Coursea  Granion
Institute, 2634 Adelaide Street, West Toronto, Canada. MSH
173

LOCKSMITHING, Universal School of Master, Correspon-
dence and Shop Training, Box 214652PM, Sacramento, CA
B5EM

FREE List to Serious Colleciors. 300,000 Indian Artifacts,
Spears, Pots. 50000 Minerals And Fossils. Caddo Trading,
Box 665, Murfeesboro, Arcansas 71058

TERMPAPER assistance 19,278 papers available! 306
page calalog—rush 53.00. Resaarch, 11322 Idaho, #206MK,
Los Angeles, 30025 TalbFme Hofine BOO-351-0222
[Calidomia: 310-477-8226)

FREE sample plus calaicg. Jefferies, 3480 Middiebeh,
‘Wast Bloombiold, M 48323

50 DIFFERENT Ofd L. 5. batween 1861 and 1938-$1.00. Ed
FAoush, Box 3724, Mansfield, Ohio 44807

OLD US siamps on approval Sherman, Box 15355E,
Philadeiphia, PA 19111

ISAAEL 15 Differant 10¢ Approvals. Sam Charen, Box 666,
Dalray Beach, Flodda JO487

LIITED STATES 10 Min1 Commamaoratives 10¢. Approv-
als. Comefta, POB 1508-M. Lake Placid, Florda, 33852

FOUR Foreign sets 25¢. Request epprovals ARG Gales,
Box 106544, Jamaica, MY 11431

200 World Wide 50g, With Approvals. Kiostar, 4164 Sind
5t., Gan Diego, CA 52105

to reduce your laxes. Maidl only 528, - to Equitam, P.O. Box
1304PM, Malvilka, NY 11747

300 woridwide stamps $1.00. Approvals. White, Box 995-
CH, Dunedin, FL 34697

PARALEGAL GRADED CURRICULLIM. Approved home
study. Most alfordable and comprehensiwe. 100 years of
legal trasning. Free catalog. (BO0) B26-2228. BLACKSTONE
SCHOOL OF LAW, P 0. Box B71448, Deparimant PM, Dallas,
T® 75287

PIANGO TUNING PAYS - Piano tuming - Electronie argan
servicing. Learned easily at home. Fres bookial. Miles Bryant
School, P.O. Box 19700, Sacramento, CA 85819

COLLEGE Bound Students, Scholarships and Grants
Guarantesd Ad BO0-582-4542.

NONRESIDENT UNIVERSITY DEGREES. Bachslor s, Mas-
ter's. Doclorates. Accradited, inexpansies, fast. Credit for ide
exparience. Frew sivtean page booklet Or John Baar,
Costedoat & Boar Book Sales, P.O. Box A28PM, Bonicia, CA
4510 (BOD) B35-8535

SEAVING, Sesi, Call, Gather. 1127 NE Filth 51 Dcala, Fla.
32670

{Continusd on next page)
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EDUCATION & INSTRUCTIONS
{Cantinued from preceding page)

INVENTIONS, soaas, naw products. Wa submil io indusiry
Call 1-800-288-20EA,.

FULLY APPROVED UNIVERSITY DEGREES! Economical
home study for Bachelors. Masier's, PhiD. FULLY AP-
PROVED by tha Calilornia Suparintendent of Public Ingtric-
tion. Prestigious facully counsels for independen! study and
life sxpenonce credils (5000 enrolled students, 400 faculty)
FREE IMFORMATION—Richard Crews, MD (Harvard),
Prasidan!, Columbia Pacific Unwersity, Deparimant 2EBE,
1415 Third Stresl. San Ratssl, CA 84801 Tall frea. (BO0}227-
D119, Calitormia: (BO0S52-5522! or (415M450-1650

FAEE COLLEGE TAPE External Degrees BusinessPublic
Admdnistration Law Graduate - Undergraduate Fenanciad
M. (BOO) TSO-0005 Extension 617, LaSalle Uniwersily
Mandewille, LA 70470-4000

DETECTIVE Homme Study Course. Fres lapsl pin, cartili-
Cale, qresal futwie. Prolessianal hu-ﬂlgntar Schoal. Dept
CP, P.0. Box 41256, Los Angeles, CA G0041

HIGH SCHOOL AT HOME, NO CLASSES, LOW MONTHLY
PAYMENTS. INFORMATION FREE. EST. 1697, CALL 1-800-
228-5600 OR WRITE AMERICAN SCHOOL, DEPT, #2345, B50
E. S4TH 5T., CHICAGO, IL 50837,

ACCUSEARCH Specislizes in Thorough, Prampl, Ines-
pensive Palent Searches. 1-800-899-5498

REGISTERED PATENT ATTORMEY. DA ettlesirngs
Fres Informalion 1-800-T4E-82168

WVENTORS! Don'l bo conned! Unbiased information
1-B00-992 8254, 24 hogers!

HAVE AN IDEAT INVENTORS for FREE information pack-
agoFREE REVIEW, call FREEDOM - MARKETING INC.
1-B00-532 4208

PATENT SEARCHES, FREE Details, PatentFinders, Suile
185-8, 1220 N. Sireet, NW., Washingion, D.C. 20007

INVENTORS! Your first steg I8 impariant For FREE
advice, call ADVANCED PATENT SERVICES, Washingion.
DC. B00-458-0052

PATENT Search Rapid Palent, The World's Largess Pri-
vale Prowider O Palent Documendaticn, Localed Next To
Tha UL5. Patent Office. Ofiers Low Cost Manual And On-Line
Computeriped Patentability Searches. Fastest Servica, Sales-
laction Guarantees, For information And Estimated Cosis
Call 1-800-336-5010 Ext 31

BUY IT WHOLESALE

BELTS, Buckies. Hat Tacs, Jawelry, More. Complets line
tast sellars. Hig Profits. Complate dester set up. Color
calalog §1.00 Anchos, Box J958-PMR, Norh Providence, Rl
a2E1

EARM MONEY selling Gold and costuma jewelry, rings.
walches-Buy Direct. 1300 Below Retail Calalog $1.00
Anka-PM. 40 Freeway Drive. Cranston, Rl 02920

VACUUM CLEANERS “Descouni Prnices New Rainbow
565895 MWirby, Filter Quoen, Tri-Star, Panasonic. Royal
Oreck, Details: ABC Vacuum Warshousa, 8720 Burnis-PM,
Austin, TH TETST. |612) 455-TH43,

ROLEX PRESIDENT SUBMARINER Replica Walches Top
Cruality. Wholesake Prices. Brochune 1-800-553-4334

CLOSEQUT Jawwlry & Craft Supplies. (Cafalog 50¢)
Roussets, 107-1631 Dow, Arngion, M 031747198

BUY BELOW WHOLESALE, Thousands of Products. Fac-
bory Derect. Asia, Europe, U 5 A, Free information: Scott, Box
TTED, 51 Pefersburg. FL 33734-T760

COD'S. RECORDS, TAPES low prices big selection Fre
dollar money ordes. Rodney Rickerd. Box 411, Salem, MO
B5560

EASY Money! Taking Snapshots! SASE: SNAPSHOTS,
BTE0A Ressarch, 5134, Austin, Texas TATSE

EDUCATION Jobs - Nationwida Public & Private. All
Levels, All Subjects. Hundreds Of Jobs Weskly. For Moo
Information Contact - MESC, Box 1279, Depl PM,
Aiwerton, WY 82501 or call {307) BEE-0170.

FIND AND GET THE JOB YOU WANT! Audic-based sell-
paced professionad [FRaning program. Write ioday for fres
ilormation. T&EDA Lid., P.O. Box 1265, Wheeling. IL 60090

BETTER MOUSETRAPTT Governmant Patant Apphication
and Intormatson Booklel. §10.00, MCA, PO Box 614, Clifton
Park, New York 12065

FREE Awuntor Sunglasses, 83 00 Shipping. VWS, P.O. Bax
15266, Gaknesvilie. FL 32604

IMVENTORS: I you have an inveniion lor sale o licenss,
write for free booklel explaining how we can help you.
Kessar Sales Corp., G-5-F, Fremont, Dhio 43420

ASSISTANCE LEAGUE - 24 HOURS: BO0-846-3224

FREE copy Irventors’ Digest Since 1985 Amenca's adu-
cational immntion magazing. 1-800-528-5885

OVERSEAS. To $1000 Duily! FREE list. ZINCPO, Bax 585,
Dearbarn. Ml 48120

INSTRAUCTIONAL HANDBOOK For Inventors. S5O0 INC,
2951 Granada Lans, Cakdale, MN 55128

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

ACTIVE NEW OPPORTUNIST NAMES! GUARANTEEDA
FAST DELIVERY! MIXED STATES! 200:512; 500%518; 1000
20, DEALER'S CO-0P, BOX 525-PM, GRIFFITH, IN 45316
1800} S62-9405

NEW Opportunity Seakers Names Daily! First Order “Tri-
plad Freal” Adhesive Labeis. 200788 500514; 1000825,
2,000/539, 5000575 10,000:5139. List Masters. Box 425-PM,
Bownt Singi, NY 11766 VisaMCCOD Crdars Call (800} 3556-
BGE4

ASSEMBLE PRODUCTS Al Home! Workers Meeded Now!
Many Positsona, Call For Defails. (415) 206-T744. Ext. 105,

$X20.82 Weekly Assembling Dur Products A1 Home.
1-800-333-3254 A15-432-2514 [Messaga)

EASY Work! Excallent Pay' Assamble Products Al Home,
Toll Free 1-800-467-5568 Ext, 5038,

$1,000 WEEKLY! Asssmble products! Easy money! FREE
DETAILS! LSASE. SMS, Depl. PM-D., Box 610, Cordova, TN
38018-0610

MASSEMBLE simple products at home. GLUARANTEED
WORK! Excallant Incoma 1-M00-881-5000, a:7030.

5339 82 Weekly Assambling Our Products Al Home 1-800-
A33-3294 . (510 432-2514 [medsage)

SUCCESS THROUGH INVENTING 51500 increase Ca.
1507 E 53rd, Suite 195, Chicago, L G0&49

ELECTROMIC patenttrademark saarches, invenbion ad-
vioe, Registernd Patent Atormeys 1-800-3334DEA

FREE prodection forms and indormation kil Affiliated
Inventors Foundation 1-800-525-5885
INVENTIONS WANTED

MVENTORS: Cail TLCE for free informationinventorns
Nowslettor. 1-800-4568-T200 24 hours'day - USACanada

LEARN how bo offar your imvention for sale or license. Fres
booklgt gutiines procedures. royalty rafes, requiremenis
Kessier Sales Corporation, C-54W, Framond, Chio 43420

OVERSEAS . 530000 - S75.000+ Free Repon!
Empioym Box 8730-AR. Lightho Boint. FL 33074, INVENTORS - Euraka Solutsyns pays io showcase pateni-
ot " = od of palentable imentions to industry, Free information
FOR INVENTORS Viakeat SRl

PATENT AND DEVELOP Your invantion. Fogstared Pat-
ent Agent and Licensed Protessional Enginesr. Send for
FREE PATENT INFORMATION Every inventor Should Haws
Richard L Miller, 12 Parkside Drive, Suite-M. Din Hills, MY
11T4E-RETD. (516} 499-4343

PATENT IT ECOMOMICALLY! Frea detaits, Licensed since
1958 Raner Associates, 2008 Fondulac, Richmond, VA

WORK DIRECTLY WITH

PATENT OFFICE—TOLL FREE FROM U.S. AND CAMADA
BOO-367-7748 or wite: MICHAEL |. KROLL Registernd Prient
Attomey. US Palenl reghsimalion #26.755; 171 Slitvestl Lars,
Syoesel. Mew Yok 11781, Dulmce USA (516} - J67-717T -
FAX: [516) - B82-Z7B7

INVENTOHRS! Can you paterit and ;r;-ll from your idea?
Call AMERICAM INVENTORS CORP. for froe information,
Sarving invantors sinca 1975 1-800-338-5656.

AFFORDABLE PATENT SERVICES Ideas developad,
ssarchés parformed and applications prepamed, Work with a
Registersd Palent Atlomey and larmer US. Palent Examiner
to prolect your invention. FREE Consuladion 1-800-
2UINVENT
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INVENTIONS DEVELOPED & MARKETED. Licensed Pro-
lasslonal Palen! Development Enginear. LS. Pabent Office
Former Examiner. Manufacturess Represenialive. Sure
3815 PM. Woolworth Bidg . Mew York, NY 10279,

REAL ESTATE & FARMS

GOVERMMENT HOMES from §1 (U repair), Delinguent Lax
propedty. Aepossesssons. Your area (1) BOS-962-8000 Ext
GH-20024 for currant repo |ist.

COUNTRY REAL ESTATE CATALDG—United Matonal s
NEW 200-page catalog features the best bargaing in country
real estabe across Americal Wilderness lands & relreals.
farms. ramches, historsc homes, wateriront properiies &
more. Send §5 10 UNITED NATIONAL REAL ESTATE, 4700-
PM Balleview, Kansas City, MO 64112, or call 1-B00-899-
1020, Visa'MC accepied

ARKANSAS - FREE CATALOG. NATURAL beauty. Low
tmnes, The good life for tamilies and retinemant. Fitzgerakd-
Oisan Reafiorns #.0. Box 237-P, Boaneville, AR 72027 Call
talkiree (B00) 4324565, Ext 641F

SAVE THOUSAMDS! Learn Proven ~Fleal Estale Megotial-
g Technigues® Bookiet Aush $0.75. “Home Buyers
Advaniage . Box 53054, intianapolis. Indiana 46253

e —

MNEED HELP Figuring the Cost ol your Advertizamani??
Call us a1 2124649-3167 o send ug a FAX [212-586-5567) ana
wear' Bl FAY Back with a Price Suoda

REPOSSESSED & IRS FORECLOSED HOMES availabls al
bedow markat value. Fantastic savings You repair. Also SAL
bailout propartiss. Call [B05) 682-T555 Ext. H-1T0D8 for repa
list your area.

RUBBER STAMPS

MAKE Aubber Stamps Highly Profitable. Free details
Stampar, POB 22808 (GX). Tampa. FL 33622

PRINTING PRESSES, RUBBER STAMP
OUTFITS

BARCO Type Foundem Type and Aubber Starnps cals-
logua. Mail 52.00 refundabde on first onder. P.O. Box 1011
Bensernnile, 50106

TYME for prinisng and stampa. Catalog $2 00 deducthible.
Ouaker City Type, AD. 3. Box 134, Honeybrook. PA 19344

PRINTING Pressss. Mew and Used Supplies List §1,00
Tumbaugh Preniers Supply, Mechanicabung, PA 17065

AUBBER Stamp Makers. Letterpress Printors Supply Cat-
alog. 5200 Deductible AcmeStar. 1720 N Marshfeld,
Chicage

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewslry, Gold Testh, Rings,
Diamonds, Watches, Silver, Patinum. Mail Articles Today,
From gift with Inlormation. Chicago Gold & Pracsous Metals,
10 South Wabash, Depl 958, Chicago, 50603,

TAKE MO CHANCES. Dweal with oldest, most reliable firm
in old gold business. Established in 1934, We buy Gold,
Silves, Platinum, Diamonds. Highest Cash. Free Informa-
tion: Aose Industries, 20-A East Madeson, Chicago 80802

BUYING Gold, sibver, forklift confacts, siker solder, gold
and silver comns. G.F, RGP, gold plated elecironic scrap
and eyegiass frames A L Refiners, B52 Myrile S1_ Elizabeth,
N, OT202. $08-353-5045

TREASURE FINDERS

BURIED TREASURE - Sensitive equipmen! allows locat-
ing from distance, Brochure free. Simmons, Box 10057-MA,
Walmingion, NC 28405

FREE inlormation Starter & Altlernator Rebulideng. Box
422 Seymour, TH 3TBES

FREE Brochures. Repair Air Conditioning, Refngaration,
Gas Heating, full imstructions. Dooleo, Ing. 11282
Goodnight, Daltas. TX 75228 1-500-886-COLD.

PLASTERCRAFT ... Profitable Home Business 3000
Molds Available Datails Lynnefte, 62510 Mantpark, Mentor,
Dhig 44080




MAKE EXTRA MONEY DURING YOUR SPARE TIME! Eam
waskly commissions showing our exciting line of Calendars.
Pens and oiher popular Advertising Gitts. Prompt, personal
servica fromm AAA-1 firm, Our B2nd year. No experience
necessary. Mo investmant or Collections. Bel your own
hours. Full Time Potentall Write to: Baly Clark, NEWTON
MANUFACTURING COMPANY, Depl. MA2S4IN, Newlon,
livwwen 50208 1-800-285-5332

VINYL'S whare the money ial Prolessionally repair, recol-
or furniture. Quick, sasy. Two $20 jobs & day earms you
$1,000 & monith. Homes, cars, offices, resisurants. Star
earming in 8 few days. Detalls frea VIP, 2007 Montrosa,
Chicago 80618

START A Millon Dollar mnkl crder business. We drop-ship
2955 hest selling products. Lowes! below wholesals prces.
Immadiate delivery. Spectacular home business opporiuni-
ty. Free Book SMC, 5401 De Soto Avenue, Dept. 20441,
Chatswaorth, CA 9123114804,

PORT - Export oppoariwnity, profitable world-wida, mai
order business from home, withoul capital Wa ship plan for
na fisk examination. Expersance unnocessary. Free Aeport
Mallinger, Dept. W2T08, Woodland Hills, California 91367

225 DAILY “CHROME PLATING™ Auto Parts, Molomy-
clas, inaxpansse, sasy. (Frea) infarmation: Chrome Plating.
Box 2285, Waldor!, Maryland 20604

AUTD BATTERY RECONDITIOMING! (EASY]. EARN

§1,000°'S POSSIBLE, Fﬂ.sumﬂmnpl Progress,
Box S3248 Los Angeles, CA 90063

HOME Assembly Work Avaitable! Guaranieed Easy Mon-
oyl Froe Details! Homeworker, Box 520, Danvidle, NH 03818,

LET The Government Finance your small business
Grantsloans to $500,000. Free recorded meassage: TOT-445-
B500. [(KE3)

ASSEMBLE PRODUCTS AT HOME. Many opporiunilies
paying High Weekly Prolils svailabis withoul investmend.
Businesses-B, Box 0008, Baldwin, New York 11510-8008

LOW-INTEREST SECURED MAJDOR CREDNT CARDS.
Poor credil? No problem! Write: CreditMasters-AS, Box
39022, Charleston, 5.C. 28407

MLM ssif-smploymenl opportunily csll (004) 685-2393
ext. 5000 Onify sertous inquiries please.

BECOME A REAL ESTATE APPRAISER. Home Study.
Fres Literature. BO0-362-TOTD Dept. AF12T.

FINANCIAL INDEPENDEMNCE can be yours. Free info. Sell
Stamped Enveiope. PO Box 283, Marongo, IL 60153

SKYROCKET YOUR INCOME! Over 50 Hol New Money-
making Systems Revaaled Frea Dotails. MoneyKit-AS, Box
29022, Charleston, 5.C. 25407

MANE Rubber Stamps. Highly Profilable Free deiails
Stamper. POB 22800 (GC), Tempa, FL 33622

14,847 HONG KONG-TAMWAN Products Cheap, Semall lots.
Some samples free. Harbor, Bow 1T10PMS, Yuba City. CA
85092

MECHANIX INC., 10170 NW 47TH ST., SUNRISE. FL 33351

MAKE Z15000 MONTHLY! Essy, Mo investmend
MeDowell, Box 5528-A. Diamond Bar, CA 91755

HYDRAULIC JACK REPAIR MANLUAL, CATALDG 510.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TES20-4157

RECYCLE METALS. NO, NOT BEER CANS| Easy $458
wenklyl Free information. Recycier, Box BB1804, Franklin,
TH 3TDES-1804

PLAND Tuning quickly karned with home study courses.
Diploma granted. Amarcan Tunng School, 17050 Teifer
Drive, Morgan Hill, Call, 25037,

RECORD VIDEOTAPES ... A! Homa §5000 Monthly
Possibie. Mo . Free Details. Wiile: CMS Video
Company. Dept. 17, 210 Loma Sguare - #163, Birmingham,
AL 35216

$10.000.00 MONTHLY TAKING PHOTOS af home!

[BIG MOMEY REPAIRING AUTD WINDSHIELDS. Supplies
and information. Grubbs Glass Paich, P.O. Box 243
Monticello, AR T1658 1-800-243-2213

EARN MIOMEY Custom Pictures, Step by Slep
Video, $28.00, CEV, P.O, Box 1708. Raleigh, NG 27602

MAKE OVER A MILLION DOLLARS wm your own faet
wahicle repair business! With no investment! | did! New
Guidebook shows you how! Send $9.98 to: BHM Inc., 7905
50 5., Edmonton, Albarta. Canada TEB-1ES

HOW - TOD - BOOKLETS, MAIL ORDER. |'ve made $32 500
Money never stops! Send §7 50, Wald Publishing, 356 Main
51, Dunedin, FL 34858

1804 MONTHLY Buy'sell used cars (spare-time) FREE
Datails. Autonel, 507 Oak Drive, Frandswood, TX 77546

FREE Catalog. Free Call - income Opportunities. LESCD
Press 1-800-882-1183

DISCOVER Mailorder Wealth Secrels. $500-52500+
Wookly, Sate, Easy, Guaranteed. Frea Details. Trimao, Box
1767, Eau Clabre, W1 54702

SAVE MONEYTIME. WE WILL MAL YOUR MAME &
ADDRESS (o all M “Bussness Opportunities” advwartisers.
Send $4.00 to; RESPONSE FORWARDING SERVICE. F.O,
Box 163, Pocahontas, AR T2455

$50,000 N 90 DAYS. Mailonder Millionaine's Easy Method
$2.00, LSASE- ACTION, Box 11117, Grearwich, CT DBEN

Photopra, 1611 Crenshaw #3850, Torrance, CA 90501,
Fecorded Info. (213} 5450067,

200 - $500 weekly—AT HOME!N Mo gimmicks—Detaits
50¢ (coin). Homeworkers-8, Box 32397, PBG, FL 33420

GET RICH! Secrel law smashes debts—brings Cash,
Crodit!! Detaits 50¢ (coin). Wealthkit'B, Box 32398, PEG, FL
33420

$500.00 HOURALY Taking Photographs For Me! Mo experi-
ance neaded. Free Roport call recorded message: (303 674-
8155,

BUMPERSTICKER Printer. Chiap, simple, porabde. Fres
detalls. Bumper, POB 22791 (GC), Tampa, FL 33622

$300.00 PER DAY for MAILING LETTERS! Detalls 50e
{eoin). MoneymakeraS, Box 32368, Paim Beach Gardens,
FL 33400

$400.00 DAILY From your lelephans snswering machina!|
Mever (alk to anyone! Details 50¢ (coin). CommTech-8. Box

32358, Palm Baach Gardens, FL 33420

MAKE Laisure Fumniture. (Easy, fun, profitablel) Write:
PVC/PMS, Batile Ground, Washingdon S8604-0010

ASSEMBLE Compuiers! Expériance unnecessary. (Easy,
profitable] Write: CompuBikd/PMS5, Batlle Ground,
‘Washingben 386080010

T-SHIRT PRINTING MACHINES - Wa manutactume profes-
sional sl screen printing equipment. Inexpeansive. Bro-
chures, prices, mformation, $1.00. Catco, 12201 NW 35 51
#10:-Pid, Coral Springs, FL 23085

P TO 558600 A Day Can Be Yours! Call Our Amazing
Ascorded Message For Your Completely Free 165 Page
Book - 1-316-367-2583, Ext. 100

§382.00 From Square Fool Phywood [Huge Demsnd)
§1.00. (Refundable). Woodwin-PM, POB 858, Bridgewataer,
Mass. 023240859

GET FREE MONEY! Privale granis Foundalion give-
aways. Loans. Milkons sveilable. Sources. Box 5529-A
Diamond Bar, CA 91765,

LEARM Sewing Machine Fepairing Men, Women
Lucrative Profils. Gresslin Comespondence Schood, Box
5104, Spancer, lowa 51301,

MSCOVER “Instant Mailarder.” Maney in every mail! [Gel
your share | Write: Owen/PMS, Batile Ground, Washangion
BA604-0010

VENDING MACHINES. No selling. Foutes sarn amazing
profits. “Big Catstogue FREE.” Parkway Corporation, P.O.
Box 37T PMB, Timonium, Maryland 21084-0077

MEW! GROW EXPENSIVE PLANTS. S5ELL FOR 2,000%
PROFIT. Fres information. Growbiz. Box 306-M3, Seminary,
M5 3478

TAKE PICTURES ior profil. Camera Veniures, Bax 771,
Lamar, CO B10562

MAILORDER Bocoks. 1,000% Profil. Selectco, Box 1140,
Clearwater, FL 34617

§500.00 FROM OME SACK CEMENT! FREE Picturs Proof,
BRINCD, Box 1052-M. Hesporia. CA 92345

BIG PROFITS! AEPAIRING WINDSHIELDS and piate
glass. 570,000 yaarty. Call 1-800-241-4527T for FREE dotails.
Glass Technology, Inc.. Dept. 5P, 434 Tumer Dr.. Duranga,
CO 41301

$40,000 ON % ACRE! New Hydroponics - inempensive,
ploasant, practical! Fres information. Fobin's, Box 681804,
Franklin, TH 37068- 1804

$1,000 WEEKLY MA TODL REPAIRING. Inatructions,
Parts and Tools Wholesale. Free Details. Box 534, Wichita
Falls, TX TE3IT

MEOHN, COURSE WITH FREE VIDED! NEOMICS, BOX
4410, ARLINGTON, VIRGIMA 22204

OPERATE HOME BABY SHOE Bronzing business. Polen-
tial unlimited! Kits, Supples. 51ore Displays. FREE informa-
tion, 1-813-655-0046

FORMICA: Repair Bumed and Damaged Counteriops
WITHOUT REPLACEMENT! Cuick, easy to llm‘chgl
Change Countertop Golors WITHOUT REMODELING| De-
tails FREE| 2067756-5742 Wnie inday to: Ronew-A3, Box
A508PC, Vancouver, WA BSEA2

40,000 YEAR, HOME BUSHMESS! Used Furniture
Sources, (lerna, Prices. Details Boohlel Send £5.85 Sarah,
Box THE0, Colorado Springs, GO B0G33

“MOMEY Brokerage" Lucralive! (Free Booklat) Sources,
PM-5, Box 281332, Davie, FL 33329

MAILORDER OPPORTUNITY: Start profitable homa busé-
ness without expenenocs or capital. nformation ires. Mail
Order Associates, Depl 438, Montvale, MU 07845

£250.00 Daily Aecovering Pool Tables, Complets Manual
$14.85 BILCO, Box 112, 1304 E Algongquin, Algonguin,
Wlinais 60102

HOMEMADE Business made sasy aarn $100,000 + yearly.
Details; Box 3451, Gresham, Oregon 97030

T-SHIAT Printing Shop. Everything needed 1o start your
own business, Includes all squipment, training malsrials &
supplies. Only S4850. 1-B00-247-5404

EXTRA income, oflering over 3,000 gifts, howsehold (lems,
and jawelry to friends & meighbors. Free delasis: Ramnbow
Gitt Co, Box ATOOBS-PMSE?, Aurors, CO BOOST

51000 DALY possible! Salf-publish your way 1o riches!
Frea details. InfoPress-PAeS, Box T81, Kingstroe, 5 C. 29456

81.000'S weakly making simpla crafts in homae. Rush
$18.95 for full sall employmen! package. Homecraft inc.,
P.O, Box 2560, Carlsbad, CA S2008

5300 woekly possiblel Working af homa! 37 difterent
opportunities sand $USASE: Brodala, 3090 Vila Ave.
Bromx, MY 10468

$200 DAILY recycling gold/sitver &t home? Easy! Simple,
proven plan. Free delails GeldWorks-AS, Box 39022,
Chasteston, 5.C. 28407

SENIORSCOOTERS has dealorships available. Eam
$1500.00 par sate. B0O-4TI-6600

WHOLESALING OPPORTUNITY! Earmings Unkimited With
Mo Exparence MNecessary! FREE, Exciling Dotails! R
Merchandising. Box 150E, Agawam, MA 01001

CAN YOU MIX CEMENT! This business is lor you. Make
and install Pavingblocks for big profil. Details Beck
Enginesaring, P.O. Box 1304PM, Mebadie, NY 11747

PROFITABLE Gobd Foll Prner. Personalize business
cards, pencila, maiches. Free detalls. Gold, POB 24886 (GC),
Tampa, FL 3623

BE YOUR OWH BOSS BUY WHOLESALE FROM US NBA,
INFL, MBL, NHL COLLEGE Hats, Jackets. Swoats and much
marm, 29 Stytes of Collega Hats at $3.00 up Rehmdable $8.00
for Catalog. ProJammers, PO, Box 307417, Gahanna Ohio
A43FH0

DISTRIBUTORS MNeeded: New Pateniad Automotive Prod-
wcts. Ground Floor Opporunityl Atron, 2675-M Lilac,
Hollsnd, M| 49424

WE'LL Pay You To Type Names And Addresses From
Home. $500.00 Per 1000. Call 1-900-896-1666 ($1.49 min/18
¥ +] of 'Wrile: PASSE - XPMSE2, 181 5 Lincolmway, M.
Aurgea, L BO5E2

MONEY WITHOUT WORKING! 55008 TELEPHONE
GOLDMINDY £2.500 WEEMLY!! START FOR 2511 Details:
Aplus. Box 12084, Mew York, New York 10008

HIGH INCOME POTENTIAL part lime business synthatic
il dealerships. $40.00. Fres information. P.0. Box 48216,
Hiles, IL G0B4B-0216

FREE informalion concerning matalcraMing and tooimak-
ing socrets. Essijsy, 5756 Wentworth, Montreal, Canada
HAW 251

$800 weokly possible wosking
opportunifees. Aush $1 and large SASE to: Tele Business
Barvice, B4 Shariden Drive, Wasconda, IL G0084

BUY WHOLESALE Direct From Faclores. USA, Asia

Small Lots. Blg Lots, Fre Report. BOMART, 25211 Baker
Ava., Taylor, Mi &8160

MAKE EXTRA MOMEY AT HOME . .. Lei us help. FREE
PROOF. Kea Publishing Company, P.0. Box 10 Dept. PM,
Datroit, T 75436

[Continued on next page)
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BUSINESS OPPORTLUINITIES
fram

UNLIMITED PROFITSI Learn the insiders sacrats for prof-
fing from the failed banking system. A onca in a Hetima
miciney making opporunity. Send $12.95 to: Eastwood, Dept
PM-1, Box 201426, Bloomingion, BN 55425,

MNEW! 2000% PROFITS - in Moldmalkeng Casting. Free
information. Castcrafter. Box 18586(MS). Memphis. TH
381860586

TYPISTS - Hand Addressing. $500 Weelkly possiblal Write:
Mational, Box 104 - PM, Island Park, Now York 11858

BUY Wholasasa! Direct from factories. Hong Kong. Tai-
war, Philippines. Free report. Key-Ways. Box BSBAL-PM,
Poritand, OR 97288

SAVE OVER §223.00 Ve will mail your name and address o
every Popular Mechanics AND Popular Science “BLUSINEES
OPPORTUNITIES ™ ad thes manth offering fres infarmation
ONLY 5500 MAILSPA, 84 Pontiac Way, Galtharsburg, MD
20878

“GUARANTEED!™ 510,000 par year, or you receive $T00°0
Faslprool businesa Brochure'Cassetie tape - Send §1 -
Massenger, Bax 250, Rimrock, AZ BEIAS

AMATIING MATES| 48 maddening mares| Solutions in-
cluded. Challenging booklet offers hours of antertainment.
$3.00 1o Amazing Mazes, P.0. Box 277, Ludington, M| 45431

BUMPERSTICKER Printer. Cheap, simple, portable. Fres
details. Bumper, POB 22781 (D0), Tampa, FL 33822

HIGH Profits With Custom T-Shirts And Caps. Transfer
machines, supplies. Press, POB 22808 (GG), Tampa, FL

FREE DEMO VIDED shows amazing new, sasy-to-use
system for engraving/carving any cusiom desigh on wood,
glass, matal, caramica, slons, porcelain, bone and most
other surfaces. Call Parsgrave Corporation tol-free at (B00)
E24-Ta415 or [BO1) F25-E300.

MARKETING plan, mane than 350,000 in thres montha.
Send SASE. Markstisl, Box 25101, Chicage, IL 60625

TOOL and olhar ideas ong Can make money on and
possibly obtain patent protections. Information. Send SASE:
Ideas, 5125 Aralen Dr.. Grants Pass, OR 87526

MIMIMITE RESK| BE SEEM! N SAFETY VEST. SUPER
REFLECTIVE DAY OR NIGHT! WATERPROOF ESSENTIAL
FOR MOTORISTS, JOGGERS, BICYCLISTS, PEDESTR-
ANS. GUARANTEED| FITS ALL. 518,55 SAFE-T-FIRST, P.O.
BOX 1117, LORAIN, OH 440551117

FREE HOT AR BALLOON Ay area. Complete
Dedmils Guaraniesd success. Send 5355 Rainbow
Pubdications, 4100 Douglas, Farmington, MM B7402

mmrnmmmmﬁ

B10.00 value FREE, Excabloni money managament infoamie
tign. Slash Fefuos inoome taces, Bulld
i worth invest perotidably, Astine early. BECUE.
COMPLETE RECIPE FOR UNBEATABLE

-
CESS! LSASE appreciaisd (iais Holt Box 271, Eaghe Bond,
MM 5EasE

#1 MONEY Maker Span Time! Mo selling! No inventory!
Publicly documented seven wesk 519910 ncoms! Free
audio cassatte and Raport reveal evenyihing Feal Money,
111-PM West Topa Topa, Cjai, CA 930@3

FIRE YOUR BOSS ... Homermade Booklels Ara Batier
Frea Infermation. Booklsls, Box 154, Adama, NY 13605

FREE Revolutionary Mallorder Business Advice For 1892
And Beyand. 1-800-695-2142

INSTANT publisher oppartunity! Amazing 1000% profit in
your mailbox! Datails. Moneymaking secref. Send $1.00
Johnson, Box 11387-E1, Banta Rosa, CA B5408,

AMATING OPPORATUMITY! Cash flow now. WIll train
serious money motivaled applicants. FREE INFORMATION.
1-800-365-7550 Extension 52383

£35.00 | POUND PAID For Scrap Aluminum? (YES.
. Frea Dedmils’) Write: Amariscrap - PM532, Alexandria
By, Naw York 13607-0127

IDEAS - YOUR IDEA Could Be The MOST VALUABLE
Thing You'll Ever Ownl Learn How You Can Market And Sall
Your |deas. Send $5.85 to: IDEA'S. P.0. Box 248, Big Sandy,
Texzs T5755

PROFITS selling mallorder books. AKE, Depl. PM, Baox
11651, Edmonton, AB T5J 3KB

EARM 560,000+ yearly 85 Excess Marchandese Localor
Al by phone or mail. No selling Call Recorded Information
(404) BOS-TI20.

FREE BOOK roveals besl income opporunities for the
1500's. 24 hour recorded mesmage 1-800-227-9397

MAKE MOMEY AT HOME! Revealing homabased birsiness
boklet, $9.85. Penlidimabe, inc, P.O. Box 21162, Charloite,
NC 28277

FREE LIST—"legitimate” companies offering home-gm-
ployment. [(Mamy choices!] Wrile: Joblist - PMSS2
Algxandria Bay, Now York 138070050

$£20000 From 'a Acrel Grow Ginssng. Sall SBO/Lb.
Leland's, 5712 Cooper Ad.. Indianapolis, Indiana 46208

$10,000 MONTHLY- Agrosol Cleanar Desp Cleans, Polish-
w8, Seals Carn Finish Wihoul Using Waler. Froe Video,
Buséness Kit, Limil 200 {212} B98-0486

§100,000-+ YAl Mot A “Gel Rich Quick” Schams. 100%
Money Back Guaranios. Send 520: RF Associates. Suile
168, P.0. Box 4453, Utiea, WY 12504

WORK FOR YOURSELF...
WITH support and tramneng fnom strong intemsationad compo-
ration. Home basod, Eavy o gresg Low rink- high inoomg
oppartunity. Make your own hours. Hive linancal indepen-
dence Be successhul anvd Mave he lims 10 engy 11 Get tull
details Now! Call Mr. Phalps: B00-231-0123.

ALL PROFIT Mail Ordar Dpporunity! Keep $10.00 on
Every $10.00 order! Free details. Knollwood Marketing, 405
Tarrylown, 437PMSA, Whils Plans, NY 10607-1348,

$10,000 MONTHLY TAKING PHOTOS AT HOME! Mo Expe-
rmnce, FREE 35MM CAMERA! Write: Eagle, 716 Hwy 10,
#166P, Minnaspolin, MN 55404

BECOME independent, your own boss. Repair cracked
windshialda I1's sasy. Trainimg. palenisd equipmant. Fres
valuable report. 1-800-327-2587. Glas-Weld Systerns, Box
57550, Bend, DA 87701

MONEYMANING OPPORTUMNTIES

MONEY Profit in Real Estate with informathve mpon $3.00
Linken Miles Gifts, 75 E. First 31, Freeporl, MUY, 11520

YARD SALE SECRETS, Big Profits, Easy, Fun, Succeashul,
Quick Results, info 53.00 o K.AS. inc., P.0. Box 70, Smynna,
DE 19977

$500 DAY N YOUR MAILBOX! Send §1 + sell-addressed
siamped snvalope. FEL, Bax 305, Siinger, W1 530848
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BUILD ALUMENUM rocyciing business and eguipment.
$5.00. Plans, Box 6086, Cincinnatl, Ohio 45206

EARN Excallen profits! We supply evarything including
thousands of gitUspacialty itema below wholesale. Free
detsils: Catslog Merchandise, Dept. 125 Box 4008

Brockings, OF 87415

FUMDRAISERS Clubs Groups Mot dollar a ticket stuff, Ten
moneymaker plans plus tips! §18.00. C. 5. Lawrance, PO
Box 176, Bradiey, [linois 80815

$200+ PER DAY inatalling simpls security (lema that all
homes and businesses nesd. All mlormation included. Send
$5.58 1o: Tri County Locksmiths, 300 Pine Ave., Goleta, CA
a7

NEED HELP Figuring tha Cosf of your Adverisernant??
Call us at 272-548-T167 or send s a FAK (212-585-5587) mnd
we'll FAX Back with 8 Price Ouate.

$1500+ WEEKLY Busziness Wih A Screwdriver! FREE
DETAILSHM! Technologies, 370 AMalr #125M. Sunnyvale,
Calriomia S4086

DRUG RAID SEZURES: Buy Dirt Cheap! Cars, houses,
boats, computers: Seirures, Box 51488-4, Ontario, CA
a1TE

BORFOW $500-540,0001 “Orvamight on Signatune Kesp
Indefiniely! Action, Bow 5488-A, Diamond Bar, CA 31765

MOMEY Problema? Free Book describes Loans, Cash,
Gowernmaent Grants, olher benefits, available to indhiduals.
Associates-AN, Box D008, Baldwin, New York 11510-2008

BORRAOW $100 - §100.000 Fast! Confidential! Glendale,
Box 260270, Plano, TX T5026 - 1-800-444-6500

NEED-A-Loan $500-5100,000,00 Bad Credi No Problem 1-
B00-441-3012

FEDERAL LOAME for small businesses now available.
[BODy TTT-E342 lor Tree datails.

LOANS BY MAIL. Free Application| Quetzal Co., Box 537,
Walla Walla, WA 25082

RECESSION RELIEF: MAKE 31000 EVERY WEEKEND,
WORMING OUTSIDE. GREAT OPPORTUMITY N CORE
LAWM AERATION. CALL (818) 277-8505.

5200 - 5500 WEEKLY assembly-clorical. HOMEWOR,
TiT2DE, Broadway, Tucson, AZ BST1D

WANT Honest financial success? Free detalls: Pinetres
Pubishing, Depl. PM, 680 Hiflcrest, Baldwin, Wi 5002

CASH HOTLIME LOANS Up To Your Yearly income. Fast
Approval With Prool Of Emgloyment 312-565-0919

BORROW £300-5100,000 By Mailll Free Details! Write:
THK. Box 1058, Clearwaler, FL 34617

HEED MOMEY? Borrow $500 to millions quickly. Busi-
ness-Perscnal. Everyone welcome. Fleguest free applica-
tion. Wrile: JOPF, Box 430, Botkins, DH 45306, (419) 998-1338,

WEALTH producing opporiunities FREE DETAILS
Endeavor Promotions. 900-A Soulth Constanl. Ada
Oklahoma 74820

CASH GRANTS! Never repay! Milons svailable! Any
purposs! Gel yours NOW! Detads FREE) LSASE: SMS, Degt.
Pii-B. Bax 610, Cordowva. TH 38018-0610

BORACW $500 - 540,000 “On Sagnaturel” §7% Eligible!
Frea Application: National, Box 7827, Long Baach, CA G080T

MILLIOMAIRE Mailorder Experl Reveals mmlohi
Secrets. Free, excling housr cassetie: Mel Powers, No
Hollywood, California 81608

BEEKEEPMMNG EQUIPMENT Fres Catalog Bes Farm,
Route 1 Depl. 77, Moravian Falls, NC 28054

DESIGNER hakr systoms by JOSEPH PARIS MATURALLY.
Calor and style customized lor you, Order by mail for greal
aavengal Call our MY, studio for delalls and free brochure.
BO0-374-4424

HAIRMECES Save § Write Parry King, 2730 Octavia St
Ban Francisco, CA 84123

FREE Money!l! 525,000,000 Monthly from Government
and Private Foundations. Wa helped secure $400.000 best
mandh !l Free Application: Grants, PO 1608-PRS, Drzark, AL
36360, [205) TT4-0000. Exi: PMS

MNEED Money? Signature Loans, Business ar Debt Con-
solkdation? Call Our Loan Information Hotline. Quick Ser-
vice, Same Day Processing. 8055652001

IMMEDIATE CASH LDANS! Borrow §1,000 - §75.000.
Aegardiess of crodit oo income - No Collatoral reguined|!
BAME DAY PROCESSING. Call Toll-Free: 1-{B001-452-0868,

NEED Cash Fasi? Call Tha Laan info. Hotline. Mo Waiting,
Fast Anawers. Call 24 Hra. B03-64T-2274

VENTURE CAPITAL SOURCES - 5 Mew Sources Esch
Weak §2/Min ., 5 Minubes Max 24 HrsDay, 18 Years Or Older.
1-900-B88-0054 X350, T-Tone VCE, San Jose, CA

OF INTEREST TO ALL

FREE PRIVACY CATALDG. Cash incoma opporunities.
Hiding assets. Sacret loans. New ientity. Eden, Box B410-
PC, Fountasn Valey, CA 92728,

DA. HUMPHREY'S EYE EXERCISES 5-3"~5" DURABLE
plastic cards FOR ALL EYE USERS. §7.50 check or M.O
Ghexa, P.0. Box 258, Accord, Mass. D018

HOW TO PLAY ARCADE GAMES FREE! Guaranised
Confidential Report. $10000. Housa ol Hanry, B033 Sunsal
Bivd, Susim 291, Holtywood, CA 0046

LAY PERSOM'S GUIDE to recognizing hearn sttacks sna
sirohe. writlen in sasy o undersiond fanguage by an
axpermnoed AN $195 ppd. Mary Booll Associales, PO
Bow 233, St Johne. Mi ABETE

COLLEGE DEGREES, High School Diplomas. Authentic
locking novelty, Free Catasiog Dept PM-138. Nationsd
Cartificate, 126 13t 51, Brooklyn, NY 11215, (T16] 768-6800
(24 Howrs) FAX T18-065-3400

Mail Raceiving Forearding Worldwida
MailPost, 2421-M Pratt, Chicago, [Binois 60645, (312] T64-
Lejiei

RECEIVING Forwarding Worldwide. FAP Femalls, 3000
Johnson Ave.. New York, New York 10863

FREE! REMAILERS UIST. AGENTS NEEDED. PS. Box
256, San Antonio, TX TE28

FALSE CHILD ABUSEMOLEST ACCUSATIONS: PRE-
Maonrovia, CA 91017

QUTLAWS sourcebook of forbidden davices and knowi-
edge. Wiita: #365-K, Panfleld, NY 14526-0085.

CAJUN COURIER. 52 00 Confidential. SASE. Box 1115AF,
Denham Springs, LA TO727.

PRIVATE Mad Racaiving Forwanding Woridwide. P.0O. Box
206, Everell, Washingion G308

[Comtirmsed on next page)




REMALING SETVICE
[mem‘m
REMAIL Forwarding & Secref Address §1_ Lonzel's. Box
2TaTA, San Francisco, Calilormia 34127

MAL RAecavingForwarding - Confidential, Low Price.
MCH. P.O. Box 507-P. Brick, MJ D8T23.

PIPE SMOKERS! Frea sample pipe iobacco. Wide salec-
tion. Tobaccos end Pipes. Premium Quality - Without Prami-
um Price. Free Catalog. Fipe & Pouch, 1317-592 Gwen Lana,
Pace, FL 32571, {804) 594-2231, WritaCall Today!

SOUTHERN Cream Cook Aacipe, 32, SASE. Box B004E,
Corpus Ghristl, TX TH466-D045.

SMOKERS save money! Grow your own lobacco! Seads
and complete instructions §12.95_ ). Whyts, Box 685, 10301~
104 51. Edm., AB. Can. T5J 188

MISCELLANEOUS # n«hﬁ-ﬂﬁ“ M..d.é.m
ug atunui m
MEXT WORLD RULEF IDENTIFIED. Froe Bible Studies- | well FAX Beck
Watchman, 5t Marses, Ida, 83861 * e
INVESTIGATE SPOUSES LOYALTY. Find oul hew! 5800, m & m

DaM, Box 171, East Hamford, CT 06128-0171

WHO REMEMBERS THE EARLY WATERBEDS?
D ¥YOU HAVE ONE BEFORE 10687

WE sre resaasching the develapment of the waterbed and
seek information concerming Ihe early walerbeds If you
know peopls who ware using or salling waterbeds belore
1969, write us today i WATERBED ONE, P.0O. Box 13085,
Los Angedes. CA 30013 The waterbed miust hawe bean in use
prior 1o 766 and made of a liquid fiked bag for sleeping on
and a rame enclosing the sides of tha bag.

“EXPERIMENTER™ LABDRATORY CHEMICALS GLASS-
WARE, Catalogue $2.00. Estabdizhed 1953, HAGENOW LAB-
ORATORIES, 130 Washingion, MANITOWOC, WISCONSIN
54220

LABORATORY GLASSWARE, Eguipment, Vacuum
Pumps. New & Used Unbeatable Prices. Catalog 52.00.
Reynoids’ Scientific, 402 W Badford #113, Fresno, CA
Bari

SECRET COLA BBO SAUCE RECIPE 3500 SASE. Mikie,
Box 1722-2P, Davenport. lowa 528001722

RECESSION-PROOF RECIPES: Bread, Pizza. Catrone,
Doughboys, §4.00, P.O. Box 55886, Houslon, TK 7T7255-5866

SEVEN |International Recipies: Send SASE §1.000 Amy,
P.O. Box 192, Mt Horeb, W1 53572

SUCCULENT BROILED CATFISH Sond 5300 SASE to
RJUL. P.O. Box 2081, Cormwall, Ontano, Cansda. KEH 6N7

SIMONS SIMPLE SAUSAGE. Homamade Defights, Dedi-
cious Aecipes. Hallan, Polish, Bretwurst, Others; Natural
£4.00 LSASE; Simon, PO, Box 301, Doflon, IL 60418

BUFFALD Hot Wings 32.00 SASE. P.0. Box 622, Viste. CA
92085

CHOCOLATE LOVERS! Lucious oid-lashioned chocolme
cake recipe Cuick, sasy and delicious, $4.00. P.O, Box
TE2442, Houston, TX TTITE-2442

FORMULAS, PLANS, ETC.

BUYING Tungsten Carbide, Moly, Tantalum, Gold, Silver,
Platinuem 1-800-X21-56914

208 PROFITABLE Formudas! (Froe List). Research PM-5
Box 2971332, Davie, FL 33323

FINANCAL

TENAS CHILI: Authentic Chili Cookofl Recipe SASE §3.00.
Jusiin Enterprises. 3100 independance Parkway #311-2T4F,
Plano, Texas 75075

SPECTACULAR BARBECUE SAUCE! Five family recipes,
fior beet, chickan, pork. $3.00 SASE. Clara Cox, Box 141685,
Ausiin, TX TET14-1685

OVERDUE BILLST Bad credii's no problem! Licensed’
Bonded Applicatiom to $50.000 Mot loan company, TCAC,
Dagl. PM, B 337, Bermingham, AL 35226 ar call 14800
BES-060T.

GET FREE CASH! Prrvate granta Foundatson givassays.
Loans. Millions avallable. Sources. Box 5528-A, Dimond
Bar, CA B1765.

INFORMATIOM. On &nything. Ferguscn FResearch
Specialiats, 60-15 Woodside, Woodside, Mew York 11377

HERBS - Yohimbine Pau d'Acro Others Catalog $1.00
iﬁ.lhu'ld.'l.bhj ‘Ona stop canter.” Jude Herbs, Boix 563 PM,

SUPER-INVENTION Capdal needed. Disproves And Cor-
rects Einstein. GAMACHE THINK-TANK: 14353 Grandville,
Delrodl. Mich. £8273-2042

FREE MONEY! Craative Financing. $5. David Aobens, Box
E2S8, APO. New York 09012

COMPUTER-Erase bad credil free instantly, legally, Froe
detaila: Gald(PM], 13950 Veniure, Sharman Daks, CA 01423

PROVEN RESULTS gat out of detrt. secrats revealed. Frea
details. ASD Enterprises. P.O. Box 18067, Kearms. UT 84118

MOATGAGE MAKERS SECRETH Siralegies can save you
thousands on your homa mortgage. Send 83 for informa-
tion. Rolmer, Box 552, Lynnwood, WA S8046

| HAVE the ULTIMATE in credil repainrabuilding sources.
5, LSASE C.T., Box B81, Bealty, NV BRO00G.

HEED Money? Borrow $100 To $100,000 Pius. Call 24 Hrs
Quick & Confidential. Fast Angwars, Call 4107601600,

HEARING AIDS

HEARING AIDS - GUARANTEED LOWEST PRICES! Mo
visgps comimisgions. Home trial, tarma. All makes. Wa're tha
ocldest, biggesl, best. Custom instrumenl specialists. Fres
information, 1-B00-323-1212. Lioyds-PMC

FREE HEARING AID CATALDG- Save |4 by mail! Write:
‘MoneySavers”, 36658PM-5 Apache Plume Dr., Palmdale,
93550

FREE Hearing Aid Catalog. All Models. Huge savings! Mo
salesman will cadl. Rhodea, Dept 31F, Brookpart, L 82910
1 -00-468-3100.

QUIT PAYING 5800+ FOR A 5300 HEARING AID. Top
Quality Haaring Asds, Wholasale Prices, Money Back Guar-
antee. Fres Trial, Wite Amazing Technology, 531 Man
Streal. Sulie 335-M2, El Segunds, CA B0245, Call 1-800-362-
poaz.

CONTALT LENSES

WHOLESALE Contact Lenses, All Brands, Exampla
Acvvue Disposables-§1700 / BPack Bausch & Lomb
Softhens-511.00. 1-800:521-3511

Hundinglon Station, NY 11746

s Mo taco E.........“"'“', e s
i mlin{-nm 2916 Marlbom Aosd, COooarside,

PSORIASIS Sufterars Discouragnd T Write for Free smpor-
tan! information that & helping thousands. Puecal, PO Box
11687-PM. Carrallion, TX 75011

STOP ASTHMA ATTACKS!! Lising My Amating System
Had Asthema For 20 Years. In 1890 Perfecled MNatural
Drugless System. Asthma Completely Gone! Order Raport
Send $5.60. Michasl Greenberg, 158-4§ Dunbon Awp.
Halliswood, MY 11453, Gatsfaction Guaranteed

COMPOSTING PAYS. Build compoal bing hod yoursl! oF
sell lor good profil. Five diferent sasy plans. Fres “How bo
GCompost™ booklel and profil making ideas included. §12.95.
Pabe Long, Package PMS, Box 560533, Rockledge, FL 32956

MNDOORA GROWING. Moneymaker! Greader yield than
outdoors. Minimal manisnance! §1 gats catalog and 35
Coupon. Higher Yield, 20211-P NE. Wylie Rd., Camas, WA
SBE0T.

MODULAR HYDROPONICS - FANTASTIC NEW TECH-
MIQUES! Free information! Hydrocutiume, PO Bow 2103,
Herrin, IL B2048

GARDENING & LAWN CARE

VEGETABLE GARDEMERS| We ve had a pes1 free garden.
using no chamicals, for 3 years. Details on 30 vepetables,
59.00. Groen Acres Produce, P.0. Box 366M, Okmaah OK
Ta458

MATURAL INSECTICIDES Fouwr Formulas, Four Dalkars.
Sale, Eftective, Economical. Rhapsody, Box 321 1PM, Boise,
1D B3T03

SUMFTIOUS “PARADISE PIE™ RECIPE. Othars. Exolic.
$6.00. P.O. Bax 1034, Jamalca, NY 11434

DOMARS Sour Cream Walnut Cheese Cake 3300 SASE
Donars Entorprises. Dept. PMC, 340 Sheridan Ave., Rosells,
M 0703

PEAMUT Butter Pinwheals. Eclaire Delighl Recipes- §1
SASE: Dukes, POB 1347, Seaford, DE 19973

POOR man's cakes 17 lor 8 King! $3.00 Cake, Box 1686,
Varnal, LT 84078

WINEMAKING, BEERMAKING, ETC.

FREE! LARGE INFORMATIVE CATALODG.
Brewing, Box 1227-AS, Daytona Beach, Florida 32115

FREE CATALOG! Schug Brewing Supplies. Bex BE0S-M,
Endwell, NY 13762, {315) 475-1231

BEER, WINE makn your own. Froe catalog. quality sup-
plies, excellant fas sarvice. Boer & Wine Hobby, 180 New
Boglon Streel, Woburn, Mass. 01807, 1-B00-523-5423

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALDG OF SUPPUES. SEMPLEX, BOX 1147T6R,
MINMEAPOLIS, MINNESOTA 55411

FAEE CATALOG! GREAT PRICES! FAST SERVICE!
SEBASTIAN BREWERS SUPPLY, TT0 81 AVE., VERD
BEACH, FL J2967. 1-407T-580-6563.

WINEMAKERS - BEERMAKERS - Free NMustrated Catalog
- Fast Sarvice - Large Seloction - Visa/Mastarcard - (818) 254-
0242 - Mraus. Box TES0-L. independonce, Missouri 84054

FREE BEERAMAKING BOOK-Catalog Finast Equipment,
Ingredienis. Fasi Service! 1-800-852-95%45 SPL Box TB4-P,
Chapel HIlL. NC 27514

HAND CRAFTED BEERS BY YOU FOR YOU. Brew Ha Ha,
209-MAZ High Street, Poltstown, PA 19464, BO0-243-2620
Anytirma

FREE, Homebriwer's catabog Bréwery. 1300 Duincey,
Minnanpodis, MM 55413 BO0-234-0685.

EFFECTIVE Protection For Home or Business Low Cost.
Aftordabls For Undor $50.00. information From Feald Exper
£2.00 + SASE: CHAMP.S ® Security, POB 3437, Pocasssi,
Mass, 02550

BALLOON WINE Fasi, Fun, Lise Household llems! Booklat
wirecipes & yeast, $4.50 total, DAS, 56 Holiday Drrive, Clintan.
lisngis B1727

BURGLAR ALARMS & HOME
PROTECTION

CIGARS, Tobacco, Pipes. Chew. Froe Catalog. Erie
Tabaceo Co., 1828 Euclid, Cleveland, Dhia 44115

MAIL Order Tobacco Roll your own cigaratia, pips chew
and accassaries. For free catalog write: Rivermont Tobacco
Co.. PO, Box 2707, Owensboro, KY 47302 or call 1-800-451-
[

LAWMMOWER Mulcher Comversion Complete: Twin-
Iblades Adaptor Hardware. Easy 15 manutbe installation. Guar-
antewd. Specify 18° thru 22 14" shall) $29.95 + 54.00 S&H.
PO, Box 2443, Hazlelon, PA 18201-1062

"HOW to Professionaily Landscape your Home Yeu'll
Recetwe Custom Plans $2005. Pro-Design, 1022 Lasposas,
San Clermante, Calil. 92672

PPES, Tobacco, Cigars. Frea 48 Page Value Pak Calaiog
wilh over 200 smoker's products. Call Carsy's Smokeshop
Toll Free 1-800-99BF1AR

MIMI Electronic Mosquilo Reapeller, Odordess Smoksless
Chemical Fres, £12.95 Plus $3.00 5+ Richard Hynes, P.O.
Box 1253, N. Tonweanda, New York 14120

BABY-SAFE your homa! Sand $3.58 lor bookiet 1o: BHM
Inc.. T805-50 51, Edmonton, Albena, Canads TEB-1ES

LEARMN LOCKSMITHING! Buy Tools, Equipment, Supplies
Wholesale. Vocational Guide $5.00. Infotoch, Box BE,
Bewling Green, MO B1334

WIRELESS Mini Sacurity Alarm — Great for medicine
cabinets, garages, lockers, doors, cars. motels, windows.
$25' Dukes, POB 1347, Seaford, DE 19073
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SPORTS RLUSTRATED PHOTO

PREVIEW

COMING NEXT MONTH

e ot VNS
Humdinger Of A 4x4
| If you were impressed with Humvee'’s
performance during Desert Storm, check out
| our exclusive test of the new civilian version
see why It goes places no other 4x4 can.

Mechanics Of A Golf Swing

A lot of science happens every time Lee
Trevino booms one off the tee, and you slice
one into the weeds. Here's the difference,
from Lee Trevino himself.

Delightful Deck

Have a cracked, ugly concrete patio? Cover
it up with a beautiful, and highly functional,
graund level redwood deck.

POPULAR MEC Il..!.NI('E |L"L'E|H E-AiE |n.|hh}u~d mwrh'.l;.
B15. 5 for oee year; E30.04 for two years. Curads and
imCmndn try Caruin Wb, l'.'m'_ q]
#a pecond-maiter ot the Post (e ot Moodon
Prguilnr Mechamies, PO, Box 7170, Red Onk, 1A 61501

148

by The Heumst C

Shuttle Servlce

Meet Endeavour—our newest, and best,
Space Shuttle. In the future, men will stay in
space much longer. Here's how.

Drama On Ice

When a Canadian Air Force C-130 went

down in the Arctic, it triggered the largest
rescue effort ever mounted by the Canadian
government. The daring feat was

accomplished under extreme conditions, and |
you're there every step of the way.

What's New At The Indy 500
Chevy versus Ford versus Buick. It's going to
be a Danle of the new engines.

m]'rlnlu'm.ﬂ.l l'rmE?'r.h\d:rul \ﬂﬁ'uﬁ.‘\ufllﬂllhl BA S ru:i.['rn'l.nd"kmlnﬂ
other pountries, add §1600 for sach year. Secnnd-claas 1-1 ot New York, NY, WM WMW
. SR CANADA GST NBE. RIIL_LRE[I!I L., 820

Hyn,
'F., Miexiem, June 30, 1860, Elﬂhrmlml"mm All mights reserved. Printad in 15,4, POSTMASTER: kv chumgen to

relumms to {ansction Threct St., Windsor, Mﬂ‘h‘ﬁ.ﬂm
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NUMBERS SPEAK LOUDER THAN WORDS.

If you have a 100000-mile, 200000-mile, 300000-mile or bigger story to tell, call 1-800-THE-TRUCK.

“I love what you do for me’
milenpe ma wviry. Ciet More From Lite.. Buckle Up! © 199 Tovon Mot Sales, LIS A Inc I‘-{‘-..:;)'} TOY OTA




