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Ford's full-size prckups

An mdependent survey aifer an advanced-
Ppredicts: over the niext 5 electrontc audometis
wears, the full-size Ford framsmission
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You've GotToBe A Lot More

If the truck vou buy 15 going to last for vears,
it better be more than tough.

That's why Ford keeps making ifs trucks even
more comfortable. The roomy interiors get

better appointed, the choice of amenities, wider.

The list of engineering advances grows longer.
It's no wonder the competition has found that

catchung up 1s considerably more than tough.

THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS
ARE BUILT FORD TOUGH.
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ANGLER USES

You won't let the big ones get away if you
use your IQ—the super slim 1Q Zoom 700.

This incredibly compact camera offers a
full range of automatic features that are simple
to operate, So you can reel in all the photos

you want with just the push of a button,
The power zoom lens, first introduced by Pentax, lets you choose any
focal length between 35mm and T0mm. And the macro setting lets you
hook even the tiniest guppy.

ND OF

The 1Q Zoom 700 has many other special features that make picture-
taking fun, and easy. Built-in auto-flash, backlight compensation, daylight
svne and slow shutter-speed syne assure beautifully exposed photos from
sunrise to sunset.
fedtures as a multi-exposure
mode, and the self-timer lets you
.n'ulc-h vourself with your catch,
picture-taking hook, line and sinker. And
that’s no fish story!
PENTAX
M

This user-friendly camera even
twice, with only one setting,

has such unconventional creative
When vou use your 1Q you'll fall for
& 10 PENTAX CORP

{gghi ith

Slorr shutter spoed symc Amchaor yevier ahol wilth focus ook

Al pictures takew wilh the /g Zoom 70 and Kodak Ekdar film
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All that's new fram Detroit for 91

—PM cover photo by
Bruce Crabb/G Photo
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EDITOR'S
NOTES

@ It's hard to believe, but another year has passed and here we are with our
annual new car issue, This year's new car issue is actually three issues. Our
first report on the early release "91s appeared in April. On page 25, you'll
find the second installment on Detroit's newest enticements. And we'll have
a final report on what's new in imported cars in December. Gathering all the
new model information we bring you each year is truly a staff-wide task. Our
Auto Department editors—Tony Swan, Jim Dunne, Mike Allen, Rick Ti-
tus—traveled not only across the U.S. several times each, but to Europe
and Japan as well. But the final piece of the picture was completed right in
our backyard—at Raceway Park in Englishtown, New Jersey—where a
bunch of us gath- — 5
ered to shoot the
lead photo for
our '91 new car
coverage, The

§Ieamin% red
irebird Formu-
la sparkled in the
sun. Photogra-
gher Humphrey

utton put the
last roll of film
through the cam-

era and the story

went, Lo, Del e remsanann Tt v v
into the Smithsonian's Air and Space Museum in Washington, D.C., and
you're plunged into a time warp by a wall-size mural. Suddenly, it's Aug. 15,
1944, A Messerschmitt and several Focke-Wulf fighters roar through the

- | blue sky 25,000 ft. over Ger-
A many, trying to shoot down
four Boeing B-17 Flying For-
tresses that have just bombed
a Luftwaffe dirfield in Wiesba-
den. The 756 x 25-ft. mural, ti-
tled "Fortresses Under Fire,"”
Sy was painted in 1975 by avia-
tion artist Keith Ferris, who, [
| am proud to say, has been con-
tributing to PM for many
years. The mural is accurate
right down to the number of
rivets on the nose of the B-17.
Ferris didn't depict just any B-
17, but a B-17G from the
Eighth Air Force's 303rd
Bomb Group on Aug. 15, 1944,
on the plane's T2nd mission,
1 When we asked Ferris to illus-
) trate our tribute to the F-80
NGt oy Park {l. to r.: Deborah (page 48), America’s first op-

erational jet fighter, he asked
PN AT AR N which one on which day? Says

Ferris, “I like to paint a specific moment in time.” So after much research, he
decided to depict 1000 hours, Nov. 8, 1950, in the skies over Sinuiju, Korea.

At that instant, 1st Lt. Russell J. Brown Q 2

downed a MiG-15 with his F'-80 in the first jet-
Jpe Oldham

versus-jet combat in hiﬂturi(. Nobody does it
better than Keith Ferris. Till next time.

Editor-In-Chief Joe Oldham

Editorlal Production
Managing EditorProd. Deborah Frank

Asst to the Editor
Editorial Offices
224 West 57 5t.,

New York, NY 10019
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WE MAKI

HOUSLE CALLS.

Introducing our Nationwide In-Home Service program — where
there’s no such thing as a Reliance water heater fo0 remote for us to service.

It figures. With 8,000 trained professionals coast to coast plus a
7-day toll-free number, we're ready to help you no matter where you happen to live —
on natural gas lines or in propane country.

How can we offer such a service? Simple. Reliance gas water heaters,
including our top of the line Sta-Kleen models, are so reliable, we don’t expect you'll
be calling all that often. But if you do, rest assured. We'll either solve your problem
over the phone or come to your house within 24 hours. Maximum.

—

For more information on the Reliance e

In-Home Service program ‘m nm“n

l|'|'I.TEFI HEI.TEH EI:]H.F'AN\'

and Sta-Kleen self-cleaning *wumcmmm-

gas water heaters, call M l

1-800-365-4054.

Choose one of our gas water heaters and reduce your operating costs.

Gas heats water for 1/2 the cost of electricity.

GAS. AMERICA'S BEST ENERGY VALUL.




Easy towean Hard to resist.
STETSON FITS.

Old Timer knives
are like good friends.
Atter 40 or 0 years,

ou’re d1USt

the :;tmngesl in 'the world. Which 1s one reason we back them

with a lifetime warranty. So while
friendships don’t always last,
good-lookin', great-handlin’
Old Timer"” knives dn

gettng to

Ouwr patented Sealed-

Pin Construction™ makes|

l Schrade™ pocket knives

A
SCHRADE

CUTLERY
Built Tor Last A Lifetime.
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NEW! From the maker of Passport and Escort

Finally, a radar detector so advanced,
you’ll never be bothered with a power cord

Self-powered SOLO

Unl'ti now, high performance radar
detection required a messy power
cord. Plugged into vour car’s lighter
Dangling across yvour dashboard. And
tangling in your pocket.

Finally, there is a beter way,

No power cord
Soleyis @ ronally new concept in long:
range mdar detection. All vou do is
clip Solo w vour visor or windshield,
and switch it on, It's that simple.

Saliy rowmey comyaket with oll accemories. fnchading nivr s
wrnadsbinld mouvdy Shadt insdarly conlorm i ey ol
ol i for coverervionr carrying, Bofh disgns wne patered

You'll never need a power cond
Unlike any other rdar detector, Solo
hias its own power source — inside
its compact magnesium housing ( Solo
is ¥" x 21" x 412" —just 5k ounces),

How it works

Alfter vears of research, our engineers
{whao also designed Escon anc
Passport ) developed cirouitry Bty
times more efficient than conven-
tional detecrors. This design provides
long-range radar warning for 200 hours
on a single 9 volr banery,

If v drive one hour a day, vou
won | need o replace Solo's battery
for ower six months. { Even if vou
drive two hours a day, you'll get over
three months. |

OO0 CMI

WHAT THE EXPERTS SAY

“No other detector manfictires bay
anyiiviny evien close.,,, Salo moves the
stote of the art o a higher plane”

T Risinde]

The most user-friendly detector yel..
ww fodl i fove at first beep”

AutiW ek

No compromise performance

With Solbo, vou pet long-range ridar
warning with no hassles. And you
never have 1o worry about Solo's
performance.

Solo mainins all of its mdar warming
capability over its entire battery life.
Sl is even smart enough to wm
itself off if vou forpet. When it's finally
timee o replace the battery, Solo will
tell you five hours in advance.

Order today and try Solo
for 30 days at no risk

Call toll-free 1-800-543-1608

SELF-FOWERED

SOLO

RADAR-RECEIVER
$345 Ohio skt 53058 1ax. Higher in Canada
=l e
Cincinnati Microwave
= Department 306800

One Microwave Plaza
Cincinnati, Ohio 45249

Then just drop in another lichium
battery for 200 more hours { or use 2
standard alkaline o power Solo for B0
howrs ). Solo costs less than three cenis
per hour of use,

Experience the freedom

Yool slip vour Solo into s carrving
case and carnv it in vour shio pocket.
I vour car, just clip Solo o vour visor
and switch i on.

It's 5o easy, vou'll never go without
raclar protection agaln. And now a
special offer lets vou iy Solo for 30
clays at no risk,

oo 5 o ifficoent desgre merer ey @ e el A Y ol
Hetiorys v sidesr 200 Dewars iyf e — severnl il of e
Jrodecsiion for v divwers (ol 3 ot s ey B cevels v Boer )

We GUARANTEE your satisfaction

Sl s avatlable from us only, and
comes complete with our Digital Key
anti-theft system, all moonts and
acressories, two batteries, and a one
vear limited warraniy,

Here's our offer. Try Salo. I for any
reason you e not completely satstied,
just return Solo within 30 days, We'll
refund all your money and even pay
your retum shipping cost You can't kose

Once you by self-powered radar
protection, nothing else will do.
Order walay:

—




Say what you may, but the
1991 Chevy Caprice in your
comparison test of the Ca-
price and the Ford Crown
Vietoria (page 56, July "90)
still looks like a customized,
chopped, channeled and sec-
tioned '53 Buick. And the
more | see the new Caprice,
the better I like the '53
Buick. I miss the portholes in

the fenders.
REV.JACK HENELER
ANSON, TX

LETTERS

Back To The Future

the way, 1 still own the pon-
toon boat I built from plans in
vour March '58 issue. A pho-
to of the boat appeared in
vour April '61 issue. You
might say that PM plans ney-
er die, they just get stored
away. JACK ENGLISH

BARNESVILLE, OH

Prewar Bird

YourJune "90 issue has a
very short article about the
Douglas-built B-19(Time

it's Here
Someplace

I've been a subseriber to
PoruLark MECHANICS for
several decades and have an
extensive collection of back
issues. The impending arriv-
al of our first grandchild
prompted a search for the is-
sue that featured plans for a
baby eradle, which [ remem-
ber seeing years ago. I found
it in the May "80 issue. While
looking for the cradle, | came
upon the Feb. "62 issue,
which featured plans for a
home fitness gym belt. With
my wife and I constantly
fighting the weight battle, 1
built this project also. 1
couldn't find a manufactured
belt in my area, so my wife
and | made our own from
drapery header material. By

The 1991 Chevrolet Caprice: A 1953 Buick In disguise?

Machine, page 14). For many
vears | have wondered if the
world knew about, or cared
about, the B-19, [ havea 12 =
18-in. colored photo of this
behemoth. The photois copy-
righted by Douglas Aircraft
in 1941,

The photo also has all the
technical details of the B-19
printed on it.

It's amazing to me, looking
back at this vintage photo,
that the B-19 aireraft would
have cost 1. 8. taxpayers
only $3.5 million per copy to
build and manufacture,

JACK W. WILDER
PORT LUDLOW, WA

Dodge Tough

Regarding your “Diesels Are
Back" story in your June "5
issue (page 62), the Dodge

diesel is built by Cummins
and is an industrial engine
unlike the diesels produced
by Ford and Chevrolet. In
spite of its smaller size, it
produces more torque, and it
also provides amazing fuel
mileage. My personal experi-
ence is that in the city, 18
miles per gallon is about
average, while on the road,
towing a 6000-pound trailer
at 80 mph for 300 miles, | av-
eraged 21.5 mpg, Maybe this
is why Dodge is working
overtime to produce them.
RICHARD B. ULRICH, M.I.
TYLER, TX

Kitchen Coupe

When we decided to redo our
kitchen, my wife and I looked
at dozens of magazine arti-
¢les on what to do with our
original eabinets, But it was
to no avail.

Then we remembered
yvour April "90 issue Kitchen
Remodeling Guide (page 83),
Presto! There was our kitch-
en. We took the Guide to our
local builder and asked him to
find the items listed.

We did all the work our-
selves, including plumbing
and electrical. And we saved
hundreds of dollars. Thanks,

JIMANDLILCRITCHFIELD

PLACERVILLE, CA

Family Tradition
I am a 61-year-old wife,
mother, grandmother of 10
and a full-time secretary. |
have been reading your pub-
lication for at least 50 years.
My dad is 92 years of age
now, and he still likes to read
PM—it has always been in
our home. 1 read it from cov-
er to cover and have become
interested in woodworking
projects to the point where 1
am asking my husband for
some woondworking equip-
ment for Christmas. I have
less than one year to retire-
ment, and [ want to try my
hand at some of the projects [
have seen in PM. Keep your
magazine the same as it's
always been. ] wouldn't
change a page of it.
MRS, ULMAN Y. WHITE
CAMBRIDGE, MD

Decked Out

We frequently save project
ideas from your magazine
and want to thank you for
yvour deck plans (page 90,
June "85). This was our first
building projeect, and with
your detailed plans, we were
able to complete it success-
fully. We take great pride in
having built it ourselves.
EEVIN ANDTERRY FULTON

ISSAQUAH, WA

As first-time deck buliders, the Fultons are a PM success story.

POPULAR MECHANICS » OCTOBER 1590




Top hat,white ﬁé and tra,ﬂs?

The Mitsubishi Montero is the ideal

vehicle whether youfe putting on the ritz
for evenings in the city, or mapping

out three weeks in the woods. But you
don't have to take our word for it. Simply
listen to some of the experts:

1 “As designer utility vehicles go, the
Mitsubishi is my new favorite, more fun
to drive than an Isuzu or a Cherokee and
almost as comfortable as a Range Rover’’
wrote Michael Jordan in Automobile
magazine. "It looks tough yet expensive.*

2 Motor Trend reports,“On a recent
trip to Mt. Pacifico in the Angeles National
Forest, we gave the Mitsubishi a thorough
workout over dirt, rocks, sand, brush and
gravel. On the twisting roads. . .the four-
door$ power-assist recirculating ball steer-
ing was quick and responsive, almost to
the point where it felt like we were pilot-

ing a sports car around the corners. "

“An uncommonly civilized vehicle,
wrote Car and Dniver, “the Montero takes
you where you want to go in style, in com-
fort, and in the right price bracket.” Their
final judgment: “Best Buy, 1990 in sport
utility vehicles under $20000.

When professional opinion of a vehicle
runs this high, we don't need to add much
more than a few specs: Monteras engine is
a 30 liter, 143 horsepower V-6. Front sus-
pension is independent torsion bar; rear is
3-link coil spring. Hubs lock automatically.

For the Mitsubishi Motors dealer
nearest you, call 1-800-447-4700. He'll
have a lot to tell you, too.

T4IBS TH11/BE “§15519; Mirs sugg. mtmlzﬁrmmludasm lic... freight,
d¥. options and charges. Actual price sel by

MITSUBISHI &l

The word is getting around.



TIME MACHINE

75 YEARS AGO: OCTOBER 1915
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All-Seeing Eye

Mot known as a submarine
power, France nevertheless
made key early technical con-
tributions. Having invented
the prismatic periscope in
the 1870s, the French pro-
duced a panoramie version in
1915. World War I sub com-
manders had complained
that they could sean only one
horizon at a time. The
French solution eombined an
annular lens and a straight-
forward lens atop the scope.

Book Bonanza
A symbol of the nation's
emerging intellectual confi-
dence, the enormous Wide-
ner Memorial Library was
completed at Harvard Uni-
versity. The building’s ca-

pacity rivaled that of the
New York Public Library
and the British and French
national libraries. Today,
with underground addenda,
it has over 3.5 million books.

The panoramic image ringed
the narrow-field image with-
out interference.
50 YEARS AGO: OCTOBER 1940
: Road Warriors Lighter Than Air Navy continued testing its
e -u.ﬁa.?‘.':'-'.?.ﬂﬁ""’ California was cultivating its | Armchair strategists played | new helium-filled blimps.

car culture, and engineers
were busy weaving a net-
work of highways across the
state, In our cover story, we
detailed the readbuilding
hardware that was carving
up the countryside. Back
then, specialized vehicles
such as caterpillar earth-
movers were new on the
seene. Where they weren't
available, engineers often
had to improvise—borrow-
ing hydraulic equipment
from nearby mines to scour
tunnels through mountains.

25 YEARS AGO: OCTOBER 1965

guessing games about the
role of the balloon in the new
European war, Would the
defensive balloon barrages
over London hold up against
the Luftwaffe? Would the
British loft flocks of sounding
balloons over Germany to
distribute leaflets? Would
aerial minefields be effee-
tive, or even sensible? The
questions proved moot, since
the golden age of the airship
had ended with the Hin-
denburg disaster. Nev-
ertheless, the U.S5.

I
-

HERI WEATE ANEAD BF TOU BV S8
Leanesi, Sfeakes! Bodies EVER)
Momifar-Power Engines!

..and a Clowd-3 Ride
FIRST DRIVE REPORTS

Kicks In '66

Horsepower frenzy was at its
peak as Detroit's 1966 mod-
els roared off the assembly
lines. A Continental with a
462 cu. in. V8 led the charge,
followed by Fairlanes, Com-
ets and Chevelles, each har-
nessing well over 300 horses.
Carmakers stayed with the
styling of previous years, but
peddled gimmicks, such as
heated seats and back-seat
TVs. Perhaps to lure regula-
tors away from the monster
powerplants, they also
stressed new safety features
such as shoulder straps.

Giant Steps |
Moonwalking was four vears v
off, but Apollo technology
was already undergoing test-
ing. A prototype lunar excur-

sion module was on its way to |®

NASA's huge new vacuum
chamber in Houston. Astro-
tailors were putting finishing
touches on the Moonsuit,
complete with aluominized
skin, water-cooled under-
wear and a life-support back-
pack. Other hardware in the
works included the then-min-
iature handheld TV camera
that delivered the great mo-
ment in 1969, ™




On our wa
to the HDRA/SCORE
h Class 8 L
ampions
we passed 57942 ,

127391 snakes
and 47 Sunday Drivers.

There's no limit to what winners can achieve when they stick together. And when it's
the winners that make up American Thunder, the off-road truck team sponsored by
Mobil 1* BFGoodrich T/A* Radials and Chevrolet, we proved you can really stick it to the
competition.

During American Thunder's championship run, Mobil 1 proved time and again that
it provides superior engine protection both on-road and off. BFGoodrich T/A radial truck
tires were on a roll. too, providing control and performing exceptionally on some of the
maost unpredictable courses in the world. And Team Chevy's specially equipped C/K pickup
did the rest. With Frank "Scoop™ Vessels ﬁmvitllng the linesse, guts and perseverance
needed to take HDRA/SCORE's Class 8 championship.

So don't pass by your opportunity to ride with the winners, or they just might pass
you in the process. Ride with Mobil 1, BFGoodrich T/A Radials and Chevrolet and feel the
power of American Thunder.

lﬁfm L 7 vy TRuck Mobil B BFGoodrich

el and the Cheymolel emblem are registered Drmcdemerks Sed Chevy is a tredemmark of che GM l_:.;lrp Cremd M {_"uri;l Al Iilghmﬁaﬂrﬁ.aﬂ




HOW NORELCO TOOK A RAZOR
THAT WAS SEEMINGLY PERFECT
AND MADE IT BETTER.

For the 19905, Norelco'engineers directed to the blades. The cutting
have raised the standards of shaving  system has been engineered to shave
excellence by creating arevolutionary ~ even closer without the
new shaving|w=« “owsor #1 blades touching your skin.

system. A And an improved bearing
Norelco | mechanism delivers a more
TAZOT tNAL  Meisreirr frpimdomen npromed em . consistent,smooth-
the cha ﬂh' af lif n.mdnsu riifs ey eves ‘ e

shaves even &z o A % _er cutting
closer without giving up any of its N, action. --

SO legendary comfort. %\ wn\ logether, these

|  This new standard L) engineering ad-

Iy of shaving ex- vances shave

Lt [CEllENCE Was you closer than
sardmaw bt achieved through ever. Yet not one
Somane . TAJOT IMProOve- | iota of comfort
ments in virtually has been lost.
every area of Rather, you've
the Norelco gamed anew level
patented “Lift f closeness and
and Cuth comfort. The
system. The new Norelco.
comb slots " The seemingly
havebeen perfect razor just
redesign-{' got better.
ed so hair"
growing at J’lv!?lggl{co
any angle can ~ CLOSENESS AND COMFORT.
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CARRIER DOCK
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CARRIER DOCK
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ALIGLESKY

Carrier dock force Is made up of
specialized variants, which are nearly
indistinguishabie to enemy gunners.

PR LUK TRATICIN BY ELYW

BEETHESDA, MD—Furty
vears from now, the Navy
miy huild its battle groups

builds ears—with a diverse
range of special-purpose ves-
selg, all based on a single
platform.

Researchers at the Navy's
David Tavlor Research Cen-
ter envision a type of vessel
called the Carrier Dock
Multimission. Althoogh each
ship of the type could be cus-
tomized for amphibious oper-
ations, logisties, fire support
or other tasks, all variants
would share a landing deck
for short- and vertical-take-
of f airverafl, a well deck tore-
lease amphibious assault
eraft, and common combat
and propulsion systems,

the same way Chrysler

The advantages? In addi-
tion to reduced costs due to
economies of seule, the ships’
gimilar silhoucttes would

coneeal their mission-specific |

rides from the enemy. And if
a key ship is disabled, anoth-
er cian quickly be adapted to
pineh hit forit,

The V-22 tilt-rotor Ogures
heavily into the concept, as
does an AEGIS-type anti-air
warfare system, in which
vessels cooperate in lsunch-
ing and targeting missiles,
(ias turhine generators
would provide electric pro-
pulsion and could feed power
to directed-energy weapons
and aireraft catapults,

Eihioi; Abe= Diane
Assetant Ecitor. Greg Pope
Cantrbuon Othver Fuitz

Carrier dock ships would
travel with conventinnal nu- | nents hope the vessels can be

clear-powered carviers and & | phased in, starting around

Battleforce 2030: One Design, Many Missions

called seout fighters. Propo-

new class of minidestroyers | the vear 2000,

Highlights This Month

M Riding The Iron Highway—Rail haulers

pin hopes on ultralong freight car.

M Electric Firepower—High-watt
weaponry for tomorrow’s tanks.

B Magnets Map The Mind—Supercon-
ductors detail the brain’s electric landscape.

M Rush For Slush—

Semifrozen hydrogen

' could fuel and cool aeraspace planes.

B Sneaky Sea Drones—Unmanned vehicles

augment naval power.

H Steel Gets Lean And Mean—New
technology strips costs from steelmaking.
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Siush Fuel For Space Plane

fuel for the National Aero-
space Plane (NASF),

Colder and denser
than current liquid-

CLEVELAND, OH—En-
gineers at NASA's Lewis
Research Center are study-
ing hydrogen slush in hopes
that it may prove the ideal

slush would keep the plane’s
weight down by requiring
smaller fuel tanks. In addi-
tion, slush can absorb more
heat as it recirculates behind
the plane's skin to cool sur-
faces baked by high speeds.
But the production and
storage of slush hydrogen is
complex. The best estab-
lished manufacturing meth-
od i evaporative eooling, in
which liquid hydrogen is sub-
jected to lower and lower
pressures, which force down
its temperature. An alterna-
tive is to expose liquid hydro-
gen to an even colder liquid-

Slush test tank Is mounted In a
vacuum chambser,

hydrogen fuel, the semisolid |s

HELILIM

H‘EFEI‘GERATDR'\

Hydrogen passes
from liquid to slush
MASP fuel. Keep-
Ing it semifrozen
reguires manipu-
lation of pressure
n storage tanks.

SLUSH HYDROGEN
PROCUCTION
AND STORAGE

helium refrigerator and
scrape off the hydrogen ice
formed on the surface.
Large-scale testing of pro-
duetion and handling tech-
niques first became possible
earlier this year, when Lewis

put & new 800-gallon slush
generator on-line. Mean-
while, other researchers are
learning how to control the
complex changes in pressure
oeeurring inside a slush fuel
tank during fueling or flight.

Flying-Donut Drone

STRATFORD, CT—A
unigque unmanned air vehicle
developed by Sikorsky Air-

craft flies on a shrouded pair
of independent coaxial ro-
tors. Outfitted with camera
and sensors, the drone eould
fly 3- to 4-hour reconnais-
sance missions.

Known as Cypher, the ra-
dio-controlled vehicle would
be comparatively simple to
| launch and recover. Able to
. hover whileits landing gear

retracts or extends, it
could launch from con-
fined areas, such as
decks of patrol boats or
even from helicopters.

Sikorzky has already flown
a small proof-of-concept craft
and is now performing wind-
tunnel tests before deciding
whether to go to a full-scale
prototype.

—

Vertical takeoiT enables deployment from deck of a small vessel,

Satellites Lose
Weight

REDONDO BEACH, CA—
A trend toward cheaper,
lightweight satellites is ma-
terializing, thanks in large
part to the success of the
Pegasus-winged booster.
TRW is building a Space
Test Experiments Platform
(STEP) satellite for the Air
Force and may deliver as
many as 12 more over the

TRW s lightweight STEP satellite will fly on Pegasus.

next six years, The firet,
which weighs less than 1000
pounds, will be lofted in 1992,

Un-board instruments will
elock the propagation of
radiowaves through the iono-
sphere and measure the den-
sity of electrons in the upper
atmosphere. Although the
spacecraft will last only one
to three years, it will cost a
mere $5.5 million—a bargain

PR ILLLISTRATION BY FRED WOLFF

compared to eonventional
satellites, often costing hun-
dreds of millions of dollars. |

J
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BEL CREATES A LEGEND

FMT" : Unequaled Sensitivily

To duplicate LEGEND 3 X, K, and Ka sensitivity
levels, existing technology woold require three separate
radar detectors, each specifically designed 1o receive anly
one radar fregquency

® i
"
K L]
Kl
&
Cwnent radar dsiectin designs use § Far stim i mwiin asnsieivity, LEGEMNI ¥
harmonic of the fundamendal miser detects X, K, and K3 hand radar
o debect K ond Ka band radar. Th uiing a fundamendal mixer peponic

{ow cach ol these mdar Tmguences

BEL LEGEND 3

Revolutionary New 3 Band
Radar Detection

BEL-TRONICS, the pioneer of 3 band technology,

introduces LEGEND 3: a new radar detector offering
unsurpassed detection range for X, K. and Ka band radar.

LEGEND 3's revolutionary performance is achieved

through a patented design called FMT™ (Fundamental
Mixer Technology). FMT® redefines how a detector pro-
cesses X, K, and Ka band radar. With FMT® LEGEND 3
provides a level of sensitivity never before achieved.

LEGEND 3 also breaks new ground in terms of

selectivit nced signal processing techmigue known
as RSV* (Ra al Verification) antomatically eliminates
Intermediate Frequency (IF) imerference — the most com-
mon source of false alerts. With RSV® LEGEND 3setsa
new standard for selectivity.

Unmatched in sensitivity and selectivity, LEGEND 3

reflects a commitment to detail, quality and innovative
thinking. And LEGEND 3's refined and convenient features
make it unlike any radar detector ever designed.

Revolutionary 3 band performance is available today

for $339.95. And backed by a 3 year limited warranty. To
order or for the name of a dealer near you, call toll-free:

1-800-341-1401 USA  1-800-268-3994 Canada T =25 &9

Joan RADAR and protect your right to use a radar detector.
For more information call (313) 667-5472.

*Regnacend if

sienrk of BEL TRONKS LIMITED

BEL-TRONICS LIMITED
The Intelligent Choice
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Gantry on pontoon platform snares cargo from container ship.

Floating Crane For High Seas

FORT BELVOIR, VA—In
rough seas, getting materiel
from cargo ships to fast hov-
ercraft becomes one of the
moet exacting tasks for an
amphibious assault force. To
prevent snafus, Army engi-
neers have developed a pon-
toon-mounted gantry crane
called High Sea State Con-
tainer Transfer System, or
HISEACOTS.

An air-cushion vehicle first
seoots onto a HISEACOTS

platform moored alongside a
container ship. The platform
itself stabilizes the wobble of
the receiving vessel. Then,
crewmen on the cargo ship
begin lowering containers on
slings, A truss at the top of
the gantry catches the load
and secures the sling cables.
Hydraulic arms on the truss
further dampen rocking mo-
tion. Gantry operators on the
platform then maneuver the
container onto the ACV.

SWATH Sub Hunter

AMELIA, LA—The small
water-plane, twin-hull
(SWATH) design has at last
made its way from coneept to
reality. Having pioneered
the concept 10 years ago, the
Navy will send to sea its first
mission-oriented SWATH
vessel next year,

The 232-ft.-long USNS
Victorious was built to glide

through the rough seas of the
North Atlantie, towing pas-

sive acoustic sensors. The
Navy's Military Sealift Com-
mand will operate the ship
with a eivilian erew. Three
more SWATH surveillance
sghips are in the works.

e

USNS Victorfous is launched by shear-leg crane during christening.

1000-Ft. Iron Highway

WATERTOWN, NY—A
single 1000-ft. platform car
with power cabs at each end
could be the piggvback
freight train of the future.
Now under study by the
New York Air Brake Co.,
the “Iron Highway" coneept
consists of articulated 28-ft.

sections able to aceept high-
way trailers of any length or
design. Folding ramps in the
center of the platform let
tractors back trailers on at
terminals. Trailers are held
by sliding pull-up hitches
that ean be positioned any-
where along the car. Tightly

packed trailers mean effi-
cient use of space and better
aerodynamics,

Iron Highway power cabs
feature removable engine-
alternator pods for quick
maintenance. These deliver
AC power to induection mo-
tors on the first and last five
axles of the platform ear,
Both powered and unpow-

ered wheels are steered inde-
pendently, reducing friction.
New York Air Brake is
now testing parts of the con-
cept and hopes to develop a
prototype within a few
years. It believes cost sav-
imgs and convenience will let
Iron Highway give road-
going trucks a run for their
money over the long haul,

At center of platform car, ramps swing down
to permit trailer loading without cranes.

PR ILLLISTRATIONS BY DOIN MARNES
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TECH U-FDATE
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PRA ILLLETRATICON BY HAMEK IEEN

BARFEL
i ENERGY.STORAGE Nine-round electrothermal skid gun weighs about 25
L, e tons, but to fit on a tank, it must lose half that weight.
MACHINE Magnetic Brain Imaging
OMOPOLAR
SGEMERATOR
" POWER SUPPLY
Battle Of The
Electric Guns
PICATINNY ARSENAL, |
NJ—Two technologies are
vying to provide firepower
?ﬂ;c'?gﬁ”" for 21st-century armored
MAGNETIC GUIN vehicles,
Now under development
by the Army, both approach-
. es propel projectiles with
e = massive jolts of electricity.
' In electromagnetic (EM) | SAN DIEGO, CA—A new
l guns, the current races | medical imaging technology
ol ] through coils or rails along | called magnetic source imag-
- the barrel, accelerating the | ing (MSI) provides the best
@ projectile magnetically. | view yet ofthe brain at work.
] Electrothermochemical Unlike CAT scans and
T (ETC) weapons use pulses to | magnetic resonance imaging
| vaporize fluid behind the pro- | (MRI), which detail structur- |
Al jectile, Expanding plasma then | al anatomy, MSI pinpoints i
e drives the shell forward. | funetional activity in the i
FUGHT | While E}M guns relefwe pro- brain. The system works by | a¢ top, red MS! image of audi-
JHE—— jectiles at higher speeds, | detecting changes in minute | tory pathway Is superimposed
¥ 7 they require more energy. | magnetie fields that are | gn MRI anatomical image.
o ETC guns exploit energy la- | touched off by the electric | Above, colls and SQUID are
1 | tent in the working fluid. signals sent between brain | MSI'ssensors.
] i At the University of Tex- | cells.
! as, researchers are testing a Arrays of superconducting | view of the brain's physical
HIGHSPEED gb ! A0-ft.-long vertical EM gun | ecoils pick up the changes in | structure.
DIAGNOSTICS— I St that accelerates projectiles | magnetic flux and feed sig- MSI provides much finer
o | to 9000 mph. ETC technol- | nals through a superconduct- | resolution of electrical pat-
i ogy has advanced to the point | ing quantum-interference | terns than does the widely
TARGET ; where FMC Corp. has devel- | device, or SQUID (a sensi- | used electroencephalogram
! | oped a 25-ton portable model | tive amplifier originally de- | (EEG). Physicians are now
o] that fires nine rounds in 3 | veloped to track submarines), | using the system to track
The University Y = | minutes. The signals are then pro- | neurological problems, such
of Tanchs {) | Whichever technology | cessed to form field maps of | as migraines, epilepsy and
hyperveiocity @l | proves superior, the Army | the neural activity being re- | schizophrenia, which may
vertical range wants it ready for use aboard | corded. These maps are usu- | not be detectable with the
tests lethality of tanks two generations away | ally superimposed on MRI | commonly used anatomical
5000-mph impact. from the current M1A1. images, which give a clearer | imaging techniques.
(More Tech Update on page 18] |7

BICMAGNETIC TECHNOLOGIES FHOTCS



CHARLES STARK DRAPER LAB PHOTOD

ALLEGHENY LLIDMLLIN PHIOTD

Survelllance UUV [above] is
launched from chute. Future ver-

sion [right] has deadlier desigrs.

CAMBRIDGE, MA—Un-
manned underwater vehicles

or remotely controlled, are

planning. The Defense Ad-

(UUVs), either autonomous |

vanced Research Projects
Agency has tested the first of
two UUVs designed for mine
hunting and underwater sur-
figuring increasingly in Navy | veillance. DARPA also plans

to build a smaller vehicle that

ean be launched through tor-
pedo tubes,

Charles Stark Draper
Laboratories, which built
DARPA’s UUVs, is investi-
gating highly maneuverable

craft with articulating heads
and tails. Such vehicles
would stalk hostile ships and
release cruise missiles or
remora mines, which attach
toenemy craft.

ez 1 ECH UPDA E o—

PITTSBURGH, PA—
Hounded by fierce interna-
tional competition, American

mills are embracing new
taechnologies aimed at mak-
ing steel faster and cheaper.

Producing steel in flat
sirips has always required
sending the metal through a
series of hot-rolling stands,
steps that everyone is anx-
ious to reduce. Minimills such
as Mucor have already intro-
duced thin-slab casting, but
other steelmakers wani to go
even further.

Two emerging techniques
—direct-strip casting and
spray forming—show prom-
ise. Both rely on

hdr-:r,-m-lp mm;mmmﬂmm Inspray
forming |below). atomized steel cools on substrate belt.

Quiick-Quenching Steel May Help U.S. Mills

wheel. The molten metal
quenches almost instantly
and sloughs off the wheelina
strip as thin as 0.12 in. Lud-

lum, currently Kﬂnoipin
lot plant, says technique
can shave weeks off the wail
between smelting and deliv-
ery of finished steel products.

Meanwhile, spray forming
is under investigation by re-
searchers at Idaho National
Engineering Laboratory, aid-
ed by other labs and steel and
auto manufacturers. In the
process, molten steel is
sprayed onio a surface while

convey-
or balt, the stesl

rapid solidification,

commercial direct-
strip casting plant.
The new process
releases liquid steel
from a tundish onto
a spinning water-
cooled copper

the phenomenon L

that is behind revo-

lutionary new air- AL

craft alloys. ATOMIZER
Allegheny Lud-

lum hopes to break

ground soon on a SPRAY —

CHAMBER

n - COATING
MATERIAL

SLIBSTRATE
BELT

hardens into a con-
tinuous strip, but
tubes, billets and
discs can also be

Bolh techniques
cut hot-rolling to
a single followup

ep. In addition to
saving time and
money, they yield a
steel with a fine-

microstruc-
ture that lends

strength.

|
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YOU CAN BE
AWINNER IN
THE POPULAR
MECHANICS
SEARCH FOR
THE MUST-
KNOW MAN.

THOUSANDS OF PRIZES —
VALUED AT OVER $175,000

We're looking for must-know men. What's a

Must-Know Man? Anyone with a passionate
interest in knowing how and why things work.
If that sounds like it might be you, simply
identify the objects on the facing page, fill out
the entry form, and if it’s correct. you’ve already
won the Tee Shirt pictured below.

EVERYONE CAN WIN

With the delivery of the Tee Shirt, yvou'll receive
*The Expert Skills

Challenge.” Answer

twenty-five multple-
choice questions, then
send along a photograph
or drawing of a project.,
either conceived hj.
and/or executed by you.
Make sure it’s one that you think best
expresses the Must-Know Man. If vour project
is selected, you win one of the five Grand
Prizes, or one of a hundred consolation prizes

pictured on the right.

A prutcahen ol Haaost Magarees, & damstn of The Hee )



THEFIVE
GRAND
PRIZES

AmerLink Walton Maodel
Log Home weathertight
shell package designed for
1 bedroguns, 2 baths . ..
kit ready for assembiv on
vour site. ( Porch deck,
railings. and fireplace

not included. )

o valued ar 352 478.

The tosally new 1997
Buick Regal Limited
Sedan ... valwed
ai ever §17,000.

ProCrafts Procaster 190,
designed for the serious
waler sportsman; powered
by a Mariner 150 hp.
outboard maoler,

Prize includes mailer...
valued ar 515,000,

A trip for 4 people to Epcor
Center at the Walr Disney
World resort. Trip includes
RT air fare, 5 days/4 nights
at The Grand Floridian and
31,0060 in spending money...
maximum value of $5500.

RCA 46" Color Trak 2000
Home Theatre Projection TV
oo valued at $1,755

100
CONSOLATION
PRIZES

Schlage Keepsafer Securiry
System including Emergency
Dialer. The Keepsefer is
America’ks best selling,
wireless efectronic home
securiry svstem. The
Emergency Dialer provides
contact with the Schiage
Narional Monitoring Station
te provide continuous

protection ., each set
virluwed ar 3314,

To enler THE SEARCH FOR THE MUST-KROW
! MAN, complete this Official Entry Form. No

: purchase necessary. Only one entry per person.
: Incorrect entries will not be acknowledged.

i Match the 5 objects pictured to the left of

: this Form with the 5 product categories listed

: below. Put the correct letter (A-E) inside each

: comesponding, numbered box (1-5),

: 1. [J Automobile

: 2. [ ] Boat

: 3. [] Stereo Receiver
: 4, [] Power Tool

: 5. [] Computer

:  Please enter me in THE SEARCH FOR THE

: MUST-KNOW MAN. If my entry is cormect, [

: will receive the MUST-KNOW MAN Tee Shint

! and be cligible for the Expent Skills Challenge.
: [ will receive the Challenge Questions and

: Instructions with my Tee Shirt prize.

i See Official Rules on back. All entries must
* be received by December 31, 1990,

IDENTIFY
THESE FIVE
OBJECTS
CORRECTLY
AND YOU'RE
ALREADY

A WINNER.

.

EEEREERAERREE

HALE
+ AMNMEL,
H
E ooy
H
1 ETATH or
H MAIL TO:
: THE SEARCH FOR THE MUSTKNOW MAN

: P.0. Box 7325, Kankakse, IL 60902-7325

.

-

OFFICIAL ENTRY FORM
¢ To enier THE SEARCH FOR THE MUST-ENOW
i MaN, complete this Official Entry Form. No

: purchase necessary. Only one entry per

! Incorrect entries will not be acknowledged.

i Match the 5 objects pictured to the left of
; this Form with the 5 product categories listed
i below. Put the comect letier { A-E) inside each
comesponding, numbered box (1-5)

: 1. [] Automobile

: 2. [] Boat

: 3. [] Stereo Receiver

: 4. [] Power Tool

: 5. [ ] Computer
CORRECT ENTRIES WIN A TEE SHIRT {  Please enter me in THE SEARCH FOR THE

: MUST-KNOW MAN. If my entry is comrect, [
The five objects above are each part of

* will receive the MUST-KNOW MAN Tee Shirt
one of these five product categories:

! and be eligible for the Expert Skills Challenge.
: [ will receive the Challenge Questions and

¢ Instructions with my Tee Shirt prize.

; H ! See Official Rules on back. All entries must
. Automobile; 2. Boat; 3. Stereo Receiver; ! be received by December 31, 1990,

4. Power Tool; or 5. Computer. Match the

----------------------- BEE A EEEE RS IR ISR ER AR R AR AR

objects A-E with the product name, and
complete the Official Entry Form to enter

- oY
The Search for the Must-Know Man,

All entries must be received by Dee. 31, 1990, If your issue of Popular
Mechanics does not have an Official Entry Form, you may obtain one
by sending a Self-Addressed Stamped Envelope to: Search Entries,
P.0O. Box 7324, Kankakee, [L 60902-T324. Requests for Official Entry
Forms must be received by Dec, 1, 1990,

MAIL TO:
P.0. Box 7325, Kankakes, IL 60202-7325

H H
! THE SEARCH FOR THE MUSTFNNOW MAN :
:
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PM HOTLINES

COMMUNICATE
WITH US

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

HOTLINE PHONE NUMEBERS

Special telephone numbers here at Popular Mechanics allow you to
call our editors directly and easily. They're activated once a week, on
Wednesdays, from 3 to 5 pm Eastern time. All the editorial staff hotline
phone numbers are listed here. If an editor is not available, please try
again the following week.

HOME IMPROVEMENT

Steven Willson, editor [212) 265-7538

Tom Klenck, assoc. editor (212} 265-7570
Berendsohn, asst editor (212) 265-7572

[building, home remodeling, shop design, tools, furniture making and design|

BOATING/OUTDOORS

Joe Skorupa, editor [212) 265-7596

AUTOMOTIVE

Tony Swan, editor

[new cars, motorsports)

Mike Allen, asst. editor

{technical and design, care and maintenance|

(212) 265-7526
(212) 265-7536

SCIENCE/TECHNOLOGY

Abe Dane, editor (212) 265-7740
ELECTRONICS/PHOTOGRAPHY

Frank Vizard, editor (212) 265-7581
GENERAL

Joe Oldham, editor-in-chief (212) 265-7503
Deborah Frank, managing editor (212) 265-7518

READER SERVICE BUREAU

We have a Reader Information Bureau that is operational five days a
week during regular business hours. Our Reader Service Bureau number
is (212) 649-3127. Please call our Reader Service Bureau, not our editors,
for information on back issues, reprints of articles, subscription inquiries,
plans offers and so on. It will save us all time.

ELECTRONIC MAIL

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

New users will get an identification number and password that allow
them to access the system. Simply set your communications software to
8 bits, no parity and one stop bit (8-N-1), and set the baud at 300 or 1200.
If you're asking a specific question, allow a week befare calling back for
Our answer.

FAX MACHINE

You can fax written mail to us if you have access to a fax machine. Our
fax number is (212) 586-5562 and is available 24 hours a day.
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EertniEa D A AT ITS BEST

Mow and then, a fine spirit can evoke the very essence of
the land that produced it. So it is with Canadian Mist, America’s = = SMOOTH,
number one Canadian. Pleasingly mellow. Yet clean, honest, and true. ' MELLOW
Like Canada itself. When it's at its best.
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Profile in quality #10 .l
Engineering. %
Shown here is the 3.8 Liter Supercharged engine. ' .

It represents sophisticated high performance engineering.
The Supercharged engine, available in the Ford
Thunderbird Super Cuupe and Mercury Cougar XR-7,

is one example of Ford’s constant exploration and
development uf new technologies.

When quality is job I—you don’t do it any other way.

Ford, Me , Lincoln, Ford Trucks.
Our goal is to build the highest quality cars

and trucks in the world.

Buckle up—together we can save lives.
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MOTOWN
FLEXESITS

MUSCLES

Powertrain improvements

dominate domestic new car

news for “91.

e

® As the U.S. auto industry moves
another year closer to the next cen-
tury, we have some good news and
soIme average news.
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The average news is

that we won't be seeing as

much new sheetmetal this fall as

in years past. Most of Detroit's real-

ly new "91s—Ford's Escort and Ex-

plorer, Mercury’'s Tracer and

Chevy's Caprice sedan—are al-
ready in showrooms.

Outweighing this, in our view, is

the good news. All three .S, man-

PR PHOTO BY HUMPHREY SLITTCMN

Mcharucs

OCIOBER 1990

ufacturers have add-
P ed brand-new high-tech
engines to their powertrain
arsenals. With the closing of the
quality gap, powertrains have
ranked as the one conspicuous area
where U.S, products atill lagged.
We think 1991 will sharply reduce
this disparity. Chrysler's 224-hp
2.2-liter dohc 16-valve turbo, Ford's
210-hp 4.6-liter sohe modular V8,
and GM's 200-hp 3.4-liter dohe 24-
valve V6 pive the Big Three under-
hood firepower for the sales battles
of "91 and beyond. The combination
of new muscle and refinements to
most vehicle lines adds up, by our
reckoning, to one of Motown's more
exciting autumnal shows.
—Tony Swan
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Chrysler Corporation

The biggest news out of Highland
Park this year is a major redesign of
Chrysler's minivans, The corpora-
tion's perennial sales leaders—Dodge
Caravan, Plvmouth Vovager and
Chrysler Town & Country—are new
inside and out, the first overhaul in
the series since its introduction in
1984,

On the performance side of the led-
rer, Dodge division has two new of-
ferings: the long-awaited Stealth,
known at Mitsubishi as the 3000GT,
and a hot-rod version of the Spirit se-
dan, the R/T, powered by Chrysler's
most i!.lt'l.'HI!'I.L‘I.-'fl'L'ﬂl..."ilH‘.

Stealth is the designated perform-
ance image leader at Chrysler, and
rightly so. It's loaded with ad-

Dodge Spirit R/T

@ Although Chrysler's sedan fleet tands
to be on the vanilla side, here's one 4-
door nobody's likely to confuse with your
Aunt Martha's Monaco. The Spirit R'T
will hustle you and your family from 0 to
60 mph in less than 7 seconds.

The heart of all this go-power is Chrys-
ler's solidly established 2.2-liter 4-cylin-
der, with a new Lotus-designed 16-vaive
dohc cylinder head and Garrett furbo-
charger. Engineering details are spelied
out in the technical highlights section, so

we'll confine ourselves here lo the magic
numbers: 225 hp at 6000 rpm, with 210
it.-lb. of torque at 4800 rpm.

Chrysler has also refined the Spirit’s
5-speed manual transaxle, improving
shift precision considerably. The sus-
pension is tunad to maltch the engine's
output.

It all adds up to a car that will match the
performance capabilities of any sedan in
its price class—and many that aren't.

—Tony Swan
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DODGE SPIRIT RIT

vanced features, Four models make
up the line: the base Stealth, Stealth
ks, Stealth B/T and the ultimate
Stealth—the R/T Turbo, which has 4-
wheel steering, all-wheel drive, anti-
lock braking and a twin-turbo V6
engine that develops 3N horsepower,

Not as dramatic—but more impor-
tant for Chrysler—are the refine-
ments in the minivans, While
Caravan, Voyager and Town & Coun-
try may look similar to the 1990 mod-
¢ls, Chrysler claims that every serap
of sheetmetal on the body has a new
form. Most noticeable styling changes
are the lower hood and fenders that
impart a more rounded look to the
front. At the vear, a higher, wider and
more curved tailgpate continue the
curved surface,

Chrysler did not want Lo change its
most suceessful vehieles in any dra-
matic way. Dimensions and sizes of
the new vans are exactly the same as
past models,

Inzide, many of the controls have
been moved to handier positions,
while the feel of switches is upgraded
to a higher quality. A "Quad Com-
mand” seating arrangement has been
added to the options list. It includes
bucket seats for the second row,

Technical details of the vans include
optional all-wheel drive and 4-wheel
antilock braking, The 2.5-liter 4-cyl-
inder continues as the bage engine,
while 3.0- and 3.3-liter V6s are avail-
able. In the all-wheel-drive setup,
power is transferred to the rear
wheels automatically through a vis-
cous cluteh that engages when slip-
page occurs in front-wheel drive.

Chrysler has also been busy on the
powertrain front. The Spirit R/T"s
new 2.2-liter dohe 16-valve turbo-
charged 4-cylinder has the highest
output of any engine ever produced

POPULAR MECHANICS & OCTOBER 1990
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DODGE SHADOW
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by Chrysler—over 100 hp per liter.
The new engine will hustle the Spirit
R/T to 60 mph in 6.0 seconds, accord-
ing to a Dodge brag sheet. This puts
the R/T in with the three or four fast-
est 4-door sedans made in America,
and it's the only one to sell for under
$20,000.

Chrysler’s own 3.8-liter V6 is intro-
duced in the Imperial and New York-
er Fifth Avenue. Although its peak hp

rating is the same as the 3.3-liter on
which it's based, the 3.8 makes about
15 percent more torque—204 ft.-1b.

@ Bullt on the Mitsubishi Galant VR4
platform, the Stealth R/T Turbo sporis
every technogeek gadgel known to

mankind: 24 valves, twin turbos with air- |

to-water intercoolers, ABS, all-whesl
drive, speed-dependent 4-wheel steer-
ing, viscous-coupled planelary center
diff—you name it. There's even a dash-
board adjustable mufiler.

In spite of the hardware, Stealth is a
solid parformer, turning 13.7-second
guarters with no difficulty. That's good
enough 1o embarrass established lead-
ers in the sports/GT segment like Cor-

POPULAR MECHANICS ® OCTOBER 1590

PLYMOUTH
VOYAGER

vette and Nissan's 300ZX Twin Turbo.

For all its bulk—3800 pounds—brake
performance is excellent. And with
245/45ZR-17 rubber, there's plenty of
stick in the corners. Those who desire
Stealthier levels of attention can alsa
choose from normally aspirated and
2wd versions.

Pegged at around $32,000, Stealth is
| sure lo redefine the pedormance criteri-
| on in this segment the way the 300ZX
| Twin Turbo did two years ago. And eat

Corvettes for lunch doing it.
—Mike Allen

The 2.5-liter turbo also gets a
torque boost, from 180 ft.-lb. to 210,
again with no increase in peak horse-
power.

Technical changes in all of Chrys-
ler's domestic front-wheel drives will
result in less wander on the highway,
less body roll in curves and better
overall steering feel—all welcome im-
provements,

Dodge truck and Jeep vehicles also
get their share of refinements,

In the compaet pickup field, Dodge
becomes the first to offer V8 power,
with its 5.2-liter (318 cu. in.) now
available in the Dakota.

Just for fun, the Jeep Wrangler
Renegade has extra panels onits body
that stress two of its most attractive
qualities—it's fun to drive and rug-
ged. The rollbar at the rear of the
front seats is called a “sound bar” by |
Jeep, because it now houses two radio
speakers that pipe audio right into
the ears of both the driver and the
passenger.

New for 1991 in the Wrangler
engine lineup are a 2.5-liter higher
output 4-cylinder engine and more
power—190 hp versus 177—for the
Cherokee's 4.0-liter inline Six.

—Jim Dunne
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Ford Motor Company

Never forget the emphasis on Motor
in this company’s name. Clearly, the
folks at Ford are remembering that.
Ford's 1991 lineup puts the stress
back on engines—V8s in this case: one
new, one updated.

Lincoln's flagship Town Car, com-
pletely restyled last year, gets the
most important change, a sohe 4.6-
liter V8 that is smoother in operation,
quieter, and more powerful than the
b.0-liter V6 it replaces. You can feel
the added muscle—190 hp, versus the
150 of the 1989 model—the first time
you step on the accelerator. With the
4.6-liter, acceleration is immediate,
There is no lag while ear speed
catches up with engine revs,

Just as importantly in a 4085-pound
car like the Lincoln flagship, engine
torque is just about the same at 260
f't.—ﬂl,, as with last year's bigger V8.
On the minus side, the 4.6-liter V8
reaches its peak at a much higher en-
E‘ne speed, 3200 rpm instead of 2000.

owever, the electronic 4-speed
automatic transmission is calibrated
to matech up the engine's output with
the driver's wishes, with the net ef-
feet of noticeably better performance
at all driving speeds,

Ford officials will tell you that the
4.6-liter V&, called the “modular de-
sign” because other engine types can
be made from its basic combustion
chamber/cylinder layout, is the first
of a family of V-arrangements that
will be introduced in the 1990s. Later,
higher performance V&8s, using dohe
valvetrains and V6s in a number of
versions, will be added. Next year,
for example, a dohe V8 will power a

newly styled Mark VIII, Still later, a
Z8

V6, built from the same basic design,
will be used in Ford's smaller cars.

While the 4.6-liter V8 has an alumi-
num head and iron block, future ver-
sions of the modular design may have
other combinations of materials.

In the other engine shuffle that
should be welcomed by most specialty
coupe buyers, Ford has stuffed its
slightly reworked 5.0-liter V8 back
under the hoods of Thunderbird and
Cougar. The engine runs smoother
than its basic V6s, delivers strong
torque over a wide range of

speed, and also seems to be quieter.

At the same time, the super-
charged 3.8-liter V6 was dropped
from the Cougar's lineup, but is still
available in the Thunderbird Super
Coupe. The 5.0-liter V8 isthe HO ver-
sion that is rated at 200 hp, versus the
210 of the supercharged V6.

An additional 15 hp—just what the
Continental needed—have been
coaxed from the 3.8-liter V6 engine
for Lincoln’s 1991 front-wheel-drive

sedan. Dual exhaust pipes are

Dodge Dakota V8

® While there's nothing really new about
the Dodge Dakota pickup truck, and
there's cerlainly nothing new aboul
Chrysler's 318-cu.-in. V8 engine, com-
bining the two adds up to something
that's new indeed: the first V8-powered
compact truck.

This combination also adds up to a
small but significant edge in horsepower
and, more important, torque over the Da-
kota's V6-powerad competition from

Ford and Chevrolet.

Besides additional muscle, the VB
makes the Dakota one of tha smoothest
compact trucks on the market. It's avail-
able with automatic transmission only,
with 4wd available as an option.

Available with sither a standard or
a club cab body, the Dakota V8 also
claims the highest standard payload and
tow rating in its class.

—Tony Swan

POPULAR MECHANICS = OCTOBER 1990
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among the ch
higher rating. Continental also gets
Ford's new 4-speed electronically
controlled transmission that plays a
big part in bringing this powertrain
up to huxury car snuff,

In the Taurus/Sable line, a similar
15-hp boost is found in the base 2.5-
liter 4-eylinder engine, thanks to
fuel-injection system refinements.

Earlier this year, Ford introduced
the 1991 Escort, Tracer and Explor-
er. The completely redesigned vehi-
cles apparently took up all of the
effort of Ford designers for the year,

that produced the

since there are no other styling
changes this fall.

Explorer replaces the Broneo 11
gport/utility model in Ford's light
truck line. Both 2- and 4-door body
gtyles are offered, with significant dif-
ferences between them. The 2-door
has a tidy 102.1-in. wheelbase, which
gets you over rough terrain with few-
er hangups. The 4-door has a 111.9-in,
wheelbase, to provide better ride and
more room inside. The 4-door is al-
most 10 in. longer than the 2-door and
correspondingly bigger inside. Both
2-wheel and 4-wheel drive can be or-

@ In addition to its role as the Ford Mator
Company's flagship sedan, the Lincoln
Town Car is also distinguished this year
as the testbed for Ford's new 4.6-liter
modular V8 engine. And our initial im-
pression is that this test will grade out
high indeed.

Sitting behind the whee! atidle, engine
noise is virtually undetectable. During
acceleration too, the engine is guister
than the pushrod V8 it replaces. In addi-
tion, Ford has mated the angine 1o the
transmission more precisely, so over-

Lincoln Town Car

revving between downshifts is not the
distraction it was with the older VB.
Downshifts are quicker, and upshifts are
smoother.

Performance is betier at all driving
speeds, and you can also get Ford's
traction control system in the Town Car
this year as an option,

Inside, the new analog instrument
panel is a welcome change from the digi-
tal readouts that have been in previous
Town Cars.

—Jim Dunne
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dered under both body styles.

The Escort/Tracer chassis is based
on the latest Mazda 323 platform, giv-
ing the Ford a solid basis for its popu-
lar small-car line in the 1990s. Bigger
in size, with more room inside for pas-
sengers, the small cars offer two en-
gines—Ford's standard 1.9-liter 4-
eylinder and Mazda's 1.6-liter dohe
16-valve d-cylinder—as performance
options.

Escort is offered in a 2-door and 4-
door sedan and station wagon body
styles, while Tracer has a 4-door se-

dan and wagon.
—Jim Dunne

General Motors

The General really doesn't have any
all-new cars to introduce this year,
but there are significant reskinnin

of several, as well as a plethora of wel-
come improvements. Add one new en-
gine, and enhanced performance to
several others to this mix, and GM
hu ers should feel like there's plenty

to keep their allegiance.

Chevrolet
Big news, literally, in bow-tie land is
the Caprice Classic Wagon, a return
to the land-yacht, rear-wheel drive
station wagons of yesteryear. Buyers
who need acres of interior room and
lots of seating can again drive some-
thing home from the showroom be-
sides a mini- or full-size van. Replete
with eight seats and a skylight, the
wagon sits on the same old chassis as
the past few generations of Caprice,
but with a refreshing aero styling.
Corvette spotters will be able to
B:l:k out the '91s by new front and rear
cia treatments, with styling cues
from the ZR-1. Camaro sees a new

GPHOTO
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front-end treatment as well, unveiled
in midseason as a "%0Y%: model.
Biggest news on the performance
front is the Lumina Z34, sporting the
all-new Twin Dual Cam V6, a 24-valve
3.4-liter powerplant that makes 200
hp with a torque curve as flat as the
parking lot at GM's Tech Center. (See
page 32 for details about this motor.)

Performanece of the 3374-pound coupe
is brisk, rather than stunning, but it's
the kind of performance you can live
with. With a suspension that's capa-
ble, rather than punishing, optional 4-
speed auto trans, 225/R60-16 Eagles,
and seating for four, even a family
man can add zing to his commuting.
Beretta GTZ gets the 180-hp HO

SPOTLIGHT

ick Parkk Avenue Uktra

® |t you liked the old Park Avenue, you'll
love the new one. Under the designer
body, you'll find GM's good-old C-body
platform with a multitude of updates.
More frame braces make it feel more sol-
id, A new high-output version ofthe 3800
V6 engine is teamed with a new comput-
er-controlled automatic transmission.
The car boasts solar glass and 2-zone
climate control, both industry firsis

Our reaction to this long list of im-

provements is shorter: Oh yeah! Punch
the throttle and you move out right now.
It's & luxury car, yes, but the Park Ave-
nue doesn’t mind being driven hard over
rough roads. The Ultra, especially, with
fts Grand Touring suspension, feels like
areal roadbumer.

Buick's new catchwords describe the
new Park Avenue perfectly: substantial,
distinctive, powerlul, mature, smooth

—Joe Oidham

version of the Quad 4 2.3-liter 16-
valver, while the entire Beretta/Cor-
gica line gets new interior styling.

Pontiac

Grand Prix moves up from the more
pedestrian pushrod 3.1-liter V6 to the
Twin Dual Cam 3.4, at least as an op-
tion. Also available is the 2.3-liter 16-
valve Quad 4. And the Grand Prix
Turbo is replaced by the new 3.4-liter
Vé-powered GTF.

Like Camaro, Firebird sports a
new front and rear fascia, introduced
in midsummer as a '91 model.

Sunbird's 2.0-liter turbo option has
been supplanted by the 3.1-liter V6,
for smoother operation, more torgue
and better amellerat.iun.

The 6000 S/E wagon and S'/E AWD
have been dropped from the lineup.

Buick

The Roadmaster nameplate returns
to the Buick lineup for the first time
since 1959 with the introduction of the
Estate Wagon, and there are two se-
dan versions waiting in the wings for
'92. With a full frame-and-body con-
struction and rear-wheel drive, it's
the answer to a lot of questions about
why one of America's premium car
builders had abandoned this market
niche.

The Park Avenue and Park Avenue
Ultra are powered by the 220 ft.-lb.,
ort-injected version of the 3800 V6,

eamed with a new electronically con-
trolled transaxle, they have shifting
and driveability characteristics that
are worthy of topflight luxury ears
once again. Add 8 in. of length and 3.9
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SPOTLIGHT

Pontiac
Grand Prix GTP

® The muscular-iooking Grand Prix
Turbo Coupe is replaced with the cos-
metically identical GTP, dumping the

of Thunderbird and Taurus SHO. Al-
though the parformance of the turbo mo-
tor was adequate to the task, it was boy-
racer performance, with boost coming
up abruptly—just about in time to light up
the tires coming out of a corner.

In contrast, the Twin Dual Cam V6isa

Cam 3.4, This makes the GTP pleasant, |
although heavy, competition for the likes ™

cranky turbo motor for the Twin Dual |

great engine with a dreadful name. With
210 hp, a truly fiat torque curve and a
willingness to rev right up to the yellow
wedge on the tachometer, it propels the

Grand Prix GTP through traffic like a
squirrel running from the family dog.
Coupled with its muscular (albeit

busy) good looks, soft ride and ample in-
terior space, this is a mature driver's per-
formance car. It'll run with most of the
drive-in crowd's fat-tired hormone mo-
biles and still make a big impression on
your in-laws with how responsible
you've become, —Mike Allen

cu. ft. of trunk room to last year's ver-
sions, too.

The Buick Repgal gets a minor exte-
rior freshening, as well as the TPI
3800 as standard equipment.

Oldsmobile

Completely reengineered for the "91
models, the front-drive 98s (Regency
Elite and Eurc-style Touring Sedan)
get new exterior and interior styling
to mateh.

Thoze who really feel the need fora
dx4 sport/utility vehiele, but who
can't bear to put up with their more
gpartan accommodations can now
have a Bravada. Based on the 4-door
Blazer, Bravada has a unique, plush
leather interior and softened ride to
match. It's still plenty capable in light
off-road driving, thanks to its full-
time 4wd system. Using a planetary
center diff and viscous coupling obvi-
ates the need to shift into 4wd or get
out and loek the front hubs when the
going gets rough. Bravada's 7.7 in. of

round clearance is adequate, but
eave the serious stump-jumping to
other trucks. The 4.3-liter V6 pro-
vides 160 hp to get up to speed on the
expressway, and 4-wheel ABS is
standard.

Olds also gets its version of the
wagon, pegged as the Custom Cruiser
and replacing the old wagon left over
from the late "T0s. With the 170-hp
305-cu.-in. VB8, it’s rated to tow a
5000-pound trailer,
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Cadillac

The entire Caddy product lineup has
received detail improvements, like
standard ABS, the 200-hp 4.9-liter
alloy V8 (up from 4.5 liters last year)

standard in all the fwd cars, except
Allanté, and the wonderful new Hy-
dramatic electronic trans.

Although there are no really new
vehicles for 91, Eldorado and Seville
are available in Touring versions, for
a less traditional, performance-ori-

@ ented buyer who wants a European-

style luxury car with a more respon-
sive suspension and leather interior.
Last year, the 5.7-liter engine was
available in the rear-drive Brougham,
as part of the trailer-towing package.
Realizing not all of the 60 percent of
Brougham buyers who ordered it
were interested in towing, Cadillac
now makes the 5.7-liter available az a
stand-alone option. ™

SPOTLIGHT

Pontiac Firebird Formula

@ Can you still buy a real red-blooded
American VB8-powered musclecar at a
reasonable price? A resounding yes.
The '31 Firebird Formula actually
costs the same as the '90, bul has added
an AM/FM stereo cassette radio and
driver's side air bag as standard equip-
ment, Order a Formula version of the
Firebird and you get a 5.0-liter VB with
throttle-body injection (two other maore
powerful versions are available), special

suspension, 245/50ZR-16 tires on alloy
wheels, full instrumentation and maore.

It's a bargain at $14,610. And that's
list. Any dealer in the country will give
you a discount off that.

What you'll get is one of the fastest,
and probably sexiest, cars in America.
Make no mistake. The Firebird Formula
Is a traditional rear-drive musclecar, with
all that implies—good and bad.

—dJdoe Oidham
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| all-new ve

DETROIT IQ0
INSIDE THE 921s

The big news is under the hood.

BY PAUL WEISSLER

@ Although there are precious few

E-il.']Eﬂ rolling off the produe-
tion lines in Detroit this model year,
technical refinements abound. High-
tech is in, with the Big Three each
unveiling new engines and a myriad
of engineering improvements sprin-
kled liberally throughout the new
product lineups.

PM ILLLISTRATION BY FRED WOUF

SINGLE SERPEMTIME
ACCESSORY DRIWEBELT

General Motors

Engine Deve

The General's new star is a 60° 3.4-
liter 24-valve V6 technical tour de
force. For'91, there's also a new
affordable antilock braking system
{ABS), an innovative design that will
gell for about $300 now and far less
when volume is eranked up. And GM's

transmission picture brightens con-
siderably with the introduction of two
electronieally controlled designs.

GM now has its third multivalve
engine, and it will come down the
same assembly line as the 2-valve 3.1-
liter V6, on which it's based. A larger
bore accounts for the extra 0.3-liter of
displacement. The 3.4 is the world's

quiet,
maices 210 hp and 216 ft.-lb. of
torgue. Block uses jocation of old
pushrod engine’s camshaft for shaft
that provides 2:1 reduction to cam
beit. oll pump drive.
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d’m%lanﬂmentmulti-
ve V6. Horsepowerisa
hefty 210, over ?er liter.
The intake manifold at:-ﬂ
ports are tuned to put mu
of the 216 ft.-lb. {ﬁl torque
just off-idle, Result: The
.4 has a lot of punch off the
line. The engine is available
on the Chevy Lumina, Pon-
tiac Grand Prix and Olds
Cutlass Supreme. A quiet-
running camshaft belt is
used instead of a more du-
rable, but noisier, chain, as
on GM's Quad 4. However,
the 3.1's pushrod camshaft
bore remains, and GM is
a “vestigial” shaft
there, both to drive the oil
pump and to accept a short
chain drive from the crank,

Because front wheels do
most of the braking, they
have separate motors and
solenoids. An electromag-
netie “lock-cluteh” holds u
each front screw-jac

ﬂmﬂl‘:’d}'ou mash the
brakes and approach lockup

at a wheel, the wheel-speed

sensor signals the comput-
er, which closes a solenoid
valve to isolate the hydrau-
lic line to the wheel. The
lock-cluteh opens and the
motor lowers the plunger.
This reduces hydraulic
pressure to the locking
wheel, so it starts to turn.
The computer rechecks the
wheel sensors and operates
the motor to raise or lower

Result: The belt wraps
around only large s ets
on the vestigial shaft and
the cams , instead of

the plunger some more to
adjust pressure. It sounds
time-consuming, but the
first antilock operation

also around the small erank

takes about 15 one-thou-

pulley. This prevents tooth
Jjump and cam timing shifts.
Also helping to quiet the
engine is a metal-fiber eover around
each exhaust manifold. And the in-
take manifold is isolated from the
head with a rubber-beaded gasket
and rubber-sleeved bolts. The alumi-
num front cover is a single, robust
casting to which all accessories are di-
rectly mounted. This not only cuts vi-
bration, but also helps maintain belt
i t for a long, silent life. Other
life extenders include valve guides
made of sintered iron impregnated
with the dry-lube moly. Cam lobes are
notched, so they apply rotating force
to crowned contact surfaces of the hy-
draulic lifters. Three main bearings
have tapered oil grooves that improve
flow to the connecting rod bearings.

Each fuel injector a dual spray,
one into each intake port, for im-
proved fuel distribution,

Elsewhere under the hood at GM,
Cadillac stroked its aluminum VB8 to
raise the lacernent from 4.5 to 4.9
liters. The 4.9 VB is standard on the
De Ville, Fleetwood, Eldorado and
Seville. With the addition of a lower-
restriction exhaust, horsepower goes
up from 180 to 200. Allanté, still pack-
ing a 200-hp version of the 4.5, has the
first 100,000-mile spark plugs, thanks
to a new 2-in-1 electrode design with
primary platinum contacts,

Antllock braking system

Everyman's ABS (Delco Moraine
ABS V1) went from concept to pro-
duction in three years. While other
ARBS systems use expensive multi-
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Delco Moraine ABS V] uses cheap electrical motors and screw-thread pis-
tons rather than expersive hydraulic pumps and valves.

packs of pulsating solenoid valves and
usually a motorized pump, GM's new
ABS VI has just three low-cost elee-
tric motors to operate screw-jack
plungers, glus three on/off solenoid
valves and a conventional vacuum
power-assist for the master eylinder.

DUAL-CVERHEAD

CAMSHAFTS

sandths of a second, and the
computer rechecks every
" 'I‘t?iﬂ“ Mmﬁ?’?dm ofa
second. are sli aster sys-
tems, but this one certainly does the
job at the right price.

Computerized automatics
Electronie versions of two overdrive
4-speed automatics—a front-drive

Chrysler 2.2-16 adds alloy
1é-valve head to proven lron
2.2 block for smooth-running
high-revadng power,

A
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transaxle and a rear-drive transmis-
sion—see the light for "81. They make
shifting and converter cluteh lockup
almost imperceptible. Instead of elec-
tric solenoids to move shift valves,
(GM takes the more conservative, in-
direct approach used by Ford and the
J :Faneae, Solenoids move signal
valves, which time the movement of
shift valves, so shifts occur on sched-
ule. Unlike many other transmis-
sions, these have overrunning
clutches (they lock one way and free-
wheel the other, like a ratchet), which
automatically release when a gear
change occurs. The transmizsion has
only to time the engagement of one
band or clutch, not two. Combine that
with an engine-transmission comput-
er that can change engine timing and
fuel delivery to reduce torque during
shifts, and you've got smoooothness.
Add in a pulsing solenoid valve that
gradually applies the torque convert-
er cluteh, and complaints about harsh
engagement are eliminated. Program
the electronics for a separate shift
schedule when cruise control is on,
and say goodbye to shift busyness.
The front-drive automatic first
goes into the Buick Park Avenue,
Riviera and Reatta; Chevy Lumina,

LINGLE ]
CAMSHAFT

TR0 VALVES
PER CYLINDER

Ford's "modular’ engine
can be assembled In V& or VB
versions, in alloy or iron. it sports

DETROIT 100

CONVENTIONAL TBI  JEEF "VENTURI'| TBI

THROTTLE PLATE JUST OFF IDLE |

Venturl shape restricts off-idle airflow for
smooth throttle progression.

0lds Cutlass and Pontiac Grand Prix
with the 3.4 V&; Oldsmobile 98 and
Toronado; and Cadillac De Ville/
Fleetwood, Eldorado and Seville.
Cadillac versions also continue the
gilicone-filled coupling that adds a bit
of sli for extra smoothness, The
rear-drive automatie, which will be
offered initially on Chevy full-size
pickups and Suburbans, has twin sta-
tors rather than the usual one in the
torque converter, to cope with heavy
loads. A stator redirects oil flow to
multiply torque when pulling away
from a stop. Two stators provide
more multiplication, a 3.5:1 gear ratio
instead of 2:1 from a single stator.

MANIFOLD
ATTACH BOLTS

GO THROUGH .
separate crankcase and cylinder HEAD AND CYUNDER ¥
blocks held together by long INTDY BLOCK b
through-bolts. EAMSHAFT ¥

CRIVE CHAIN

el

Chrysler
A 1991 Dodge Spirit sedan with a 2.2-
liter 4-cylinder engine is a perform-
ance car? You bet.

A new 16-valve turbo version of the
Spirit produces 225 horsepower—
more tfnn 100 horses per liter. It's
very hot and less than $20,000. Ask
for the R/T.

The Chrysler 4-cylinder block is ro-
bust, sothe 2.2 16-valver’'s is basically
the same as the 93-horsepower base
engine. More horsepower comes from

an intercooled Garrett tu.rbo:h.u'ﬁer
and a 16-valve aluminum head de-

i by Lotus.
ual-overhead cams move rocker
arms with mini hydraulic lifters.
Chrysler chose to use a cam timing
belt instead of a chain drive for quiet-
er operation. The 2.2-16 engine is a
freewheeler, soa belt snap won't send
valves crashing into pistons. Two
idler pulleys provide maximum belt
wrap around the sprockets to prevent
belt jump.
Pistons are Lotus forgings, but
rods, erank and twin balance s
are off-the-shelf Chrysler items from
the "90 variable-nozzle turbo (VNT)
motor. Computer-controlled sequen-
tial fuel injection and ignition with

ACCESSORIES BOAT
DIRECT TO EMNGINE
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plenty of timing built-in also help
the power.

Despite the turbo and 16-valve
setup, which are higher-rpm power
boosters, the engine has a nearly flat
tarque curve from 2800 to 4800
where the 210 ft.-lb. of torque pe
reached. Launch feels good, and 0-to-
60 is under 7 seconds.

The 2.2-16 is available only with a
H-speed manual transmission packing
a Getrag gearset and a performance-
tuned suspension. Production capaci-
ty for the engine iz about 4000 rpm for
the first year,

The 2.2 variable nozzle intercooled
turbo is dead, a victim of its $600 pre-
mium over a standard turbocharged
engine, Instead, Chrysler is offering
as a step-up in most of its car lines a
well-tweaked 2.5-liter Turbo I, which
produces 210 ft.-1b. of torque at 2000
rpm. Top end is clearly weaker be-
cause horsepower is only 152, com-

d with 174 for last year's VNT.
Efn or change was recalibrating the
Turhu I wastegate

Now, the linkage is simplified, and
the airflow of the system is relatively
small until the throttle blade is
opened farther.

Ford

Ford has a clean-sheet-of-paper 4.6-
liter V8 on the '91 Lincoln Town Car,
and that's just the beginning. The en-
gine is modular, thus it can be made
with aluminum or iron castings in V6
and V8 versions ranging in displace-
ment from under 3.0 to over 5.0 liters.

The chain-driven single-overhead
cam engine has two valves per cylin-
der, and a 4-valve version is on the
horizon. Horsepower is a respectable
210. But with this engine, Ford
proves there’s more to high-tech than
simply making more horsepower.
® Connecting rods are cracked apart
at the bearing end, but it's no acci-
dent. Cracking instead of cutting
means they fit back together precise-
ly. The bearing insert is a round shell,
rather than the usual half-moon shells

yield, a design almost everyone uses
to evenly clamp head bolts. Gaskets
are used on all seal-flat surfaces, and
they're the premium silicone O-ring
type. However, they're not just
round or oval, but have a computer-
generated Bhn.pe to prevent cracking.
® Extraordinary steps were taken to
E‘event sludge buildup. Sequential
el injection, distributorless ignition
and an efficient clamshell combustion
chamber limit unburned exhaust.
Precise piston and bore sizing plus
good ventilation should minimize
combustion gas blowby into the
crankcase. A cooling system pressur-
ized from a remote container should
mean less air entrapment and more
uniform cooling. Is Ford confident?
Check the tiny oil E’okup. whmh re-
vents the oil pump from sucking
hard cornering. If sludge was a wur—
ry, it would have to be much larger.
The engine is also quiet. An oil res-
ervoir in a rocker shaft bracket re-
tains oil fed to the hydraulic lifters so
they don’t bleed

to raise boost,
which ranged from
7-11 psi, to a uni-
form 11 psi. Al-
though the torque
numbers seem
comparable, Tur-
bo lisn't quite a |
match forthe VNT
at the low end (pri- |
mary advantage of
the variable noz- |
zle), but should be
responsive enough
for many drivers.

TOP COIL
OF SPRING

down overnight
and become noisy
on cold startu

the next day. All
accessories bolt
directly to the en-
gine, not to brack-
ets or covers.
Vibration is re-
duced and the sin-
gle belt should
stay in squeal-free
alignment indefi-
nitely. The crank’s
internal balance is

Chrysler has an-
other 100-hp-pe
liter engine in the Stealth R/T sports
car from Mitsubishi. It's a 300-hp 3.0-
liter V6, a 24-valver with twin air-to-
water intercooled turbos.

Chryszler has algo stroked its 3.3-
liter pushrod V6 to 3.8 liters. Horse-
power is 150, same as the 3.3, but
I.mﬂueia up from 187 to 203 ft.-1b,

ore important for Chrysler's cor-
porate bottom line is a 13-hp upgrade
of the Jeep 4.0-liter inline Six from
177 to 190. There's a reworked intake
manifold, dual-exhaust system and
sequential fuel injection. The 2.5-liter
Four also is up from 117 to 126 hp.

There's a smoother gas pedal feelin
new Jeeps. A neat throttle-body fuel-
injection unit with a venturi design
eliminates the throttle linkage levers
and bell eranks that increase friction.
Before, it was necessary to use the
linkages to change the mechanical ad-
vantage of the throttle linkage just
off-idle, so a small motion of your foot
wouldn't make the car shoot forward.
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T- Tml'rum-sm.lnmlmuml rubber for added hohtl-nnuﬂtl‘nldlgﬂdﬂgmu'lng.

crunched together for an approxima-
tion of a circle.
# Valve guides are sintered iron with
built-in moly lube, so they'll live even
with minimum oil feed. Main bearing
caps are bolted both underneath and
thru h the sides, in racing fashion. A
ed H.d]uster takes up free play
hetween cap and block to prevent
block distortion. The bottom of the
block has ribs and other strengthen-
ing to maintain alignment. The preci-
gion machining and low distortion
means that the more-durable, but less-
compliant (than the usual lead), alumi-
num crankshaft bearings can be used.
® The heads and manifold have hori-
zontal, rather than angled, mating
surfaces. This helps prevent the man-
ifold from pulling the heads and the
banks of the block toward each other.,
Block distortion is greatly reduced.
@ The engine is designed to be leak-
free off the line and to stay that way.
All eritical fasteners are torque-to-

much more precise
than on earlier de-
gigns, eliminating the need for a sepa-
rate damper at the front. The huge
single intake manifold casting re-
duces performance-robbing air leaks,
but could have amplified combustion
noise. To counter this, Ford has em-
loyed thick rubber beads on the gas-
Eet and rubber sleeves on the bolts to
isolate the manifold from the heads.
The 5.0-liter V8 isn't dead. Ford
trimmed it and shoved a 200-horse-
power version into the '91 Thunder-
bird/Cougar, giving buyers a step-up
over the lmlEl}mep-uwer 3.B-liter Vi
without the expense of the super-
charger used on E&t year's SC.
Under the ear, rather than under
the hood, Ford also installed double-
isolated strut upper mounts on the
Taurus and Sable. Each mount looks
as if the rubber layer is thickened to
sandwich an additional steel plate. It
Frmrldes the ride of an isolated sub-
rame suspension without the ex-

pense or complexity. o]

5
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A quick look beyond 1991.

BY TONY SWAN,
Automotive Editor

@ Diream cars have always been more
appealing than their production coun-
terparts. But the game is changing.
With the steady escalation of new-
product development, concept cars

MERCURY CYCLONE

now do more than merely seduce auto
show crowds. They also showease
new vehicle systems and can even be-
come working development proto-
types. The Cadillac Aurora is a good
example of the latter.

In any case, Detroit's current con-
cept car crop suggests shapes and sys-
tems we'll see in real passenger cars
as early as the 1995 model year.

Ford Shoccc Wave
Here's a shape that's easy for enthusi-

asts to love. The Shoecee Wave was
concelved to surround

\

the 3.0-liter 24-valve Yamaha V6 en-

gine and an all-wheel-drive system

riding on composite wheels with
yabR-18 tires,

Nifty touches inside include a mod-
ular instrument panel, allowing the
driver to fine-tune control position-
ing, an articulated knee bolster and
cantilevered seats that eliminate the
need for traditional seat rails.
Mercury Cycione
The 4-door, 4-seat Cyelone has room

underits low snoot for Ford's new 4.6-
liter V&, and high-

e

i
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EAGLE OPTIMA

intensity fiberoptic miniheadlights
ghow the way at night. The liquid-
crystal translucent roof allows vari-
able opacity at the flip of a switch, and
vision to the rear is augmented by a
pair of video monitors.

Buick Bolero

The Bolerois one dream that's close to
near-term produetion reality. Techni-
cal highlights include an extensive use
of fiberoptics and a 206-horsepower
supercharged version of GM’s 3300-
rpm Vi engine.

Pontiac Sunfire

Pontiac’s vision of future 24 2 coupes,
with a rear-opening demi-door for
rear-seat passengers, is real dream
stuff, but the Sunfire's techno touches
aren't. Included under this heading
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are carbon-fiber body panels, a voice-
activated cellular phone and compos-
ite high-intensity headlamps that pop
up at the base of the windshield.

Eagle Optima

Optima isn't destined for production

as-is, but you can expect to see the

airy cockpit, cab-forward layout and

wind-cheating shape embodied in sev-

E;al future Chrysler Corporation car
es.

Chrysiler Voyager lll
Car-poal special or urbo errand-run-
ner, the Voyager 111 makes versatil-
ity as easy as hitching up a trailer.
There are details to be resolved, but
the modular minivan is an idea whose
time can't be far away.

Cadillac Aurora

Aurora’s drivetrain—all-wheel drive
and V8 engine—is definitely on the
horizon. As for the shape, we
wouldn't be at all surprised to see
something very similar in Cadillac
showrooms by 1996.

(2=t [T 3
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DR'VE R EP ORT But will new be enough to seduce
buyers who might otherwise choose a
Honda Civie, Toyota Corolla, Nissan
Sentra or Mazda 3237 Will Saturn be
better than the host of excellent Japa-
nese sedans arrayed against it in the
small end of the market?

Our Saturn experiences to date are
drawn from prototypes that were well
short of production status, so we can't
comment on build quality, But we
have some solid impressions of what
this ear is and how it will stack up
against the cars it must displace,

Hands-on with GM’s billion-dollar gamble. Top ride qual
From a driver's point of view, Sat-
BY TONY SWAN, Automotive Editor urn's strongest suit appears to be ride

quality. Like its competitors, the new
® “A new car. A new way of deing some point the buyer signs a contract car will roll on an all-independent sus-
business,"” and drives away, just like always— pension system. Suspension tuning

That's the theme for the advertis- theissue of new is incontestable. New varies from one manufacturer to an-
ing that will herald the arrival of GM's  engine, new car, new factory—thisis  other, of course, but the Saturn will
long-awaited Saturn line of subcom-  asnew asnew getsinthe carbusiness. have a distinet edge in wheelbase—
pacts, due to hit showrooms in late
October. While the new way of busi-
ness remains to be seen—after all, at

HICRDEM IMAGE PHOTOS




.| HYDRODYNE 20 DYNE COMP-

Olympics, The fnikhuilu builel A oats, _

ced, Us ' ught nc 1it

company. F teraft is A.merlqumd'e-‘ﬂld _an ideal hrubﬁ:rﬂ event {ﬁlalumfjumpftnekl,md I=

drawing rave review , Including this one from the PM ‘event (barefoot) skiers. Overall handling is smooth as

test team. We crowned it our comparison test ¢ ﬂtkHE\'wﬂgthe heeﬁé%ta‘l&ﬂr thmugh a slalom
Thesleck F‘ligh't'éraﬂ.reueivad mpmﬂﬂﬁ-mmﬂlﬂfg‘, run, the boat maintains turns and steag
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FLIGHTCRAFT 20XLOEB

Performance is also exceptional. It
combines a qulﬁk hole shot wt:th im-
pressive top-end s [58 mph)
Craftsmanlike is superior
inside and out. Among rie standout
features are; molded-in gel eolors, an
integrated swim platform with mold-
ed deck steps, meticulous uﬁhnlster}'.
a driver’s bucket seat wit rest
and twin speedos on a padded dash.
The Flighteraft falls a bit short in
because the fuel tank is locat-
ed under the forward deck. But this
isn't a problem. In faet, it may account
for the rock-steady handling. Skiers
poing for the gold will like the interior

tweaking done by Malibu to an al-
ready winning hull.

rodyne 20
Comp

Calling the 20 Dyne Comp's hull the
elder statesman of the fleet is hardly
an insult. It's based on record-setting
skiboats and continues to dazzle a ma-
jority of show and club skiers. Top
marks in hole shot and cockpit design,
combined with solid figures across the
board, make the Dyne Comp a close
second-place finisher.

Using end-grain balsa-core con-
struction, Hydrodynes are among the

TEST PARAMETERS

Boats were propped and tuned by
Yamaha. Top-end and accaleration data
are averages of multiple runs with two
riders and matched fuel loads. Skiability
rankings are result of observations by
PM test taam and vateran skiers. i
includes analysis of wake, table,
turbulence and spray. Bold numbers
indicala ranking in fleet.

most durable boats in the business.
Quality workmanship is equally evi-
dent in the interior. Dash panel edges
are rolled and smooth. A rear bench
seat reverses for tournament judges.
Teak molding adds a touch of class.
Stowage space is generous,

The Dyne Comp was a jackrabbit
out of the hole, A look at the bottom
reveals why: a smooth, resistance-
free surface minus strakes and hard
chines. But lack of hard chines makes
for steep body roll in turns and re-
quires a seasoned hand at the helm.

Veteran skiers point out two minor
flaws that contribute to the boat's

42

Merced, CA 95340, (209) 383-7465

OVERALL RANKING/MAKE/MODEL 1. FLIGHTCRAFT 20XLOB 2. HYDRODYMNE 20 DYNE COMP
WWMM | 20'/80"/2262 Ib. 30 gal. 20°/B4"/1996 Ib./24 gal.

TupE.nd | 2. 58.0 mph, swilt and smoath 4. 53.0 mph, off pace, bul fast anowgh for skiing
Acceleration 0-35 mph | 2.4.6 sec., leaps out of the hale 1.4.5sec, instant response, fleat leader
Handling 1. laval cormanng, rock steady 3. disconcerting body roll inﬁr

Skiability | 1. none better in overall versatility 3. faint doubls wake, turbulence in closa

Skl Stowage 3. 18.1 cu. ft., forward fuel tank eats space 2.30.1 cu. fi., copious lighted areas under deck
General Stowage 4, 12.2 gu. fi., unigua stem inms here 1. 17.9 cu. ft., immenss, ideal use of space
Dack Space 3, 17.6 5g, 1., closa, but nol cramped 2.21.950. ft., largo by any standand

Fit and Finish 1. voled best dressad 2. quality materials, rock-solid construction
Price As Tested $22 6848 20,276

Address Flightcraft by Malibu, 1861 an Ava., Rd. #68,

Threa Rivers Ind., Inc., 5621
P.0. Box 220 Spumh,lli
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lace ranking in skiability:
Jz}uble wakeand, 2. at ulent
t.able. especially in close, On the up-
side, the boat Fets high marks for
tracking, lack of spray and good con-
trol when pulling multiple skiers.

Barefoot Sanger

Given Sanger 8 performance-boat
heritage, it's not surprising that the
California builder’s tournament ski-
boat takes a lean, all-business ap-
proach. The gua] here is to make
skiers happy, and the Barefoot Sang-
er suceeeds. It led the fleet in dedicat-
ed ski stowage space and finished a

HYDROSTREAM VOYAGER XT

close second in overall skiability.

As the name implies, it's a bare-
footer’s dream: no spray, good defi-
nition to the wakes, soft bubbly tur-
bulence and an easy-to-handle stern
wave at acceleration. Wake and table
were also excellent for slalom skiing.
At slower, trick speeds there was a
hint of a double wake.

Hole shot and top-end speed were
off the pace, but not much. Handling
was characterized by level turns, ar-
row-straight tracking and a wel-
comed ability to smooth out chop.

Nits to pick include tight access to
helm bucket seat and a narrow driv-

er'’s footwell. Fit and finish is sound,
but more utilitarian than plush.

Features we especially like are:
spacious cockpit, copious stowage, re-
movable aft bench seat, twin speedos
and tilt steering wheel.

roStream

oyager XT
If your idea of a good time involves
white-knuckle thrills, then the Hy-
droStream Voyager XT is the skiboat
for you. This screamer was the top-
end champ at 61 mph. Although we
tested an open-bow model, the hull is
the same one used on HydroStream's
Vulture XT, a closed-deck version the
company hopes to have tournament-
certified.

As mentioned, the mod-V hull sets
it apart. On the upside, it has a soft
wike that works well for trick skiing
and kneeboarding. On the downside,
the centerline wash may be too turbu-
lent for barefoot and slalom skiers.

Ite greatest strength is hot-boat
looks and speed, but this may not be
for everyone. At WOT and fully

3.BAREFOOT SANGER

20'Z /8471662 Ib./30 gal.

3. 56.5 mph, fast for a skiboat

4.4 8 sec., within a fraction of leaders

4. HYDROSTREAM VOYAGER XT
20 /8971362 Ib./24 gal.
1. 61.0 mph, racing hull fhes

| 3.4.7 sec., quick all around

trimmed out, this boat does a fair bit
of chine walking. To an experienced
driver, it doesn’t get any better than
this. To others, it's hair-raising.

The open bow cuts into ski stowage
o MV T, S 4. novfor e nepenanced (a drawback alleviated in the Vulture

1.41.08 cu. ., anormols, no cpponunity missad

3. 131 cu. ., suffsciant for most gear

1.22.0 5q. i1, wide-open spaces for seatng comiorn
3. {lied) utilitarian, as opposed lo plush

520,950

Sanger Boals, 3316 E. Annadale,
Fresno, CAB37T25, (415) 651-8400

4.15.7 cu. it., open bow eliménates prime area
| 2.13.3cu. it., adequate for family use

4.13.5s5q 1. loses out to large bow area

3. (Hed) lean performance hevilage is evident
| 523,000

Hydrostream, 2059 While Bear Ave.,
Maplewood, MN 55108, (512) 777-4802

quate. Handy teak and stainless-steel
grab rails enable passengers to hold

-::m at s Eveed Mooring cleats, a rarity
are a welcome feature.
Flt and finish is sound throughout,
if not plush. There's lots of legroom at
the forward seats. The helm, overall,
has a funetional layout and a comfort-
able feel. But instead of yelling, “Hit
it!" HydroStream skiers might want
to whoop, “Ride 'em cowboy!"
Whether you're a gung-ho Wally
Weekender, like us, or dedicated club
or show skier, like our expert testers,
the boats and engines in our fleet are
ready to hit it when you are, P
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ELECTRONICS

HIGHWAY

PATROL

New radar detectors are smaller, sleeker,
and most importantly, more sensitive.

BY MICHAEL J. McDERMOTT; PM Photos by Michel Tcherevkoff

® The sun is out, 1t's 70° F and there's nary a cloud in
the sky. It's a great day to be alive and to be driving
along the coast highway. You round a curve and the car
responds beautifully. You punch open the throttle and
you feel that big engine unwind. The torque presses you
back into the seat. You're into1t, until vou ook dowmit
the specdometer. Huly cow! You're going much faster
than vou intended—>s0 miles per hour. You get on the
brakes and slow down, No lashing lights in sight, No
watil of a siven, Whew! You pot away with it,

O did you?

A few days later, in your mail is a photograph of vour
car and a citation for speeding, There yvou are behind
the wheel, and the photo is imprinted with the time, the
date, your speed trul lots of other ineriminating infor-
mation. You were nailed by PhotoCop.

PhotoCop is a new kind of traffic radar developed by
Traffic Monitoring Technologies that is being adopted
by an imereasing number of municipalities across
the countr v. Along with the older X- and
K-band radar, PhotoC Op 15 @ new
tool operating on the Ka
band that gives

police mutharwa]r to enforce traffic laws,

Now, let’s flip the coin, You're drivin n.lnng at or
limit, mmwmmﬁw yw

Speeder or vietim, vou may then become
mateﬂﬂmﬂﬁmpeupl;whn Tradar

I radat®is trackimg your car—for b ‘Tr"r‘ﬂ”‘ for
worse—a radar detector will let you know about it.
New muodels even let vou know when PhotoCopis on the

job, and almoest all are small enough to do it discrestly,

The whole subject of traffic radar and radar detectors
is a sensitive one. Emotions run high on both sides in
this vears-long heated debate. Some law enforcement
and highway safety officials argue that traffic
radar is an effective speed-enforee-
ment tool that helps prevent
accidents. Defenders
of radar




SHOP TECHNIQUES
WOOD
CARVING

How to shape wood by
hand using the simplest
of tools.

TEXT AND PHOTOS
BY ROSARIO CAPOTOSTO,

Contributing Editor

POPULAR MECHANICS ® OCTOBER 1990

@ If your carving experience is limit-
ed to things like shaping the legs of
Queen Anne furniture or adding sim-
ple carved details to a chair back—or
if you haven't even tried carving vet,
then you're missing out on one of the
most enjoyable, relaxing and reward-
ing areas of woodworking,

The three types of carving present-
ed here are chip carving, relief carv-
ing and carving in the round. We've
chosen a duck motif to illustrate the
techniques because its graceful con-
tours and simple details are not too
difficult to reproduce. If you've never
carved before, practice the carving

techniques in the order they are pre-
sented, so that each exercise acts as a
foundation for the next.

Carving toels are available in a
wide variety of shapes and sizes, but
yvou'll only need a few basie tools for
the projects deseribed here (Photo 1).
Our toolkit consisted of straight and
bent gouges, straight and skew chi-
gels, a veiner, a V-tool, ¢hip carving
knives and a mallet. A standard car-

nter's chisel is also handy and can

used in place of the straight carv-
ing chisel, if necessary. For smooth-
ing, we used a round file, half-round
file, 4-in-hand rasp/file and a set of rif-




1 Asimple carving kit includes stralght and bent gouges, stralght and skew chisels, a
veiner, a \V-tool and a mallet. Chip carving knives (bottom left] are used for decorative sur-
face carving. Files and rasps smooth carved surfaces, and rifflers shape and smooth details,

flers to shape delicate details.

The most imporﬁant requisite for
carving is a razor-s cutti .
Ifa tnEI bevel needamt..g be rt:::';in E:;,
do this on a coarse bench stone. ’P':en
shift to a medium stone to smooth the
bevel until a wire edge or burr is
formed. Remove the wire edge on a
fine stone. Use a fine slipstone of the
proper shape to hone the ingide of a
gouge or V-tool. Polish the bevel on
an extra-fine stone and thenstropona
strip of leather charged with jeweler's
rouge.
Although there are many woods
suitable for carving, we chose bass-
wood because it's one of the easiest to
work with and it has a tight, straight-
grained structure that holds detail
well. White or sugar pine will also
work for these projects. Carving
tools, equipment and the Smm glass
eye we used for the duck decoy are
available from Constantine, 2050
Eastchester Rd., Bronx, NY 10461.

Chip Carving

In chip carving, small knives are used
to ghallow incisions on the sur-
face of the wood. The designs pro-
duced are traditionally decorative
patterns made up of repetitive geo-
metric elements. Basic chip carving
cuts inelude 3-cut and 6-cut triangles
and the sweeping curved cut.

To chip carve the 3-cut triangle mo-
tif, first lay out a row of triangles
along the grain. Then, make stop cuts
on the two sides of each triangle that
go across the grain. These cuts meet
at the apex, where they should be
about % in. deep. The cuts taper to
zero depth at the triangle baseline.
Then, remove the chip by holding the
knife at a low angle and cutting in at
the baseline to meet the stop cuts
(Photo 2).

To make the 6-cut triangle, basical-
ly an inverted-pyramid shape, lay out
another row of triangles and draw
three lines from the center to the cor-

ners of each triangle. Make three ver-
tical stop cuts along these centerlines,
inclining each cut so it’s deepest at the
center, and at zero depth at the cor-
ners, Then, make a slanting cut from
each triangle side to remove the three
chips (Photo 3).

o produce a sweeping cut, first
draw the outline on the wood and then
make a vertical stop cut along the cen-
ter of the line, Then, hold the knife at
457 to the surface at the far end of the
line and draw the knife toward you
while making a slicing cut. Make a
similar cut on the other side of the line
to complete the V-cut (Photo 4).

When you feel comfortable using
the chip carving knife, you ean tackle
the duck panel. Begin by making a
paper pattern of the duck shape as
shown in the drawing (page 55) and
then transferring the outline to the
stock. In order to emphasize the out-
line, create deeper shadow areas and
increase contrast, we used a cut that

isn't a true V, but has one slanted side
while the other is vertical.

Make a vertical stop cut along the
entire outline (Photo 5). Using a
French curve, draw a parallel line
about % in. outside the original out-
line, except at the beak, where the
spacing should be about {f’m in. Also,
add parallel lines on the lower side of
the wings, and a water line at the bot-
tom of the duck (Photo 6). Vertieal
stop cuts must be made where lines
intersect to prevent the wood from
splitting beyond that point.

To form the grooves, hold the knife
at a 45° angle and make slow slicing
cuts on the secondary lines (Photo 7).
Cut with the grain. Where the grain
direction changes in the middle of a
cut, it may be necessary to stop the
cut and finish it from the opposite di-
rection. To finish the panel, lightly
sand with 220-grit sandpaper. Then
bore the hole for the glass eve and at-
tach it with glue.

N T

o S

—
—

i

Z Begin the 3-cut triangle by making two
cuts from the trlangle apex. Then, make a
low-angle cut from the triangle base.

3 Six-cut triangle begins with three stop
cuts made from the center of the triangle.
Remove waste by cutting In from sides.

& Make a sweeping chip cut by holding
the knife blade at 45°. Then, steadlly and
slowly pull the blade across the surface.

52

POPULAR MECHANICS ® DCTOBER 1990




5§ After laying out the duck profile, begin
carving by holding the knife at 90° to make
stop cuts that follow the outline.

ppc 1B

-in Lise a French curve to lay out lines paral-
lel to and about % In. from the original
lines. Use ', .-in. spacing around the beak.

7 Hold the knife at 45° to the surface and
cut along the second set of lines to remove
wood and delineate the shape.

Relief Carving

A relief carving is a carved design
that projects from a recessed back-
ground. The background may be level
and smooth or trench-carved, as in
our example. To begin, select a block
of wood at least 1 in. thick and trans-
fer the duck outline from a pattern.
Serew a 2 % 4 block to the back of the
work so that it can be held in a vise,
Position the screws under the thick-
of the carving.

ge a small V-tool to make an out-
lining cut around the figure. Keep the
cut about ¥ in. outside the line, and
change the direction of the cut when
necessary to avoid working against
the grain (Photo 8).

8 Begin rellef carving by using the V-tool
to outline the duck profile. Keep the cut In
the waste area—about Y In. from the line.

11 Shape convex curves of duck with a
stralght carving chisel. Change cut direc-

tion when necessary to follow grain.

Setting-in is the next step. Using
the V-groove as a guide, make shal-
low vertical cuts along the outline us-
ing the chisels and gouges that most
closely mateh the curves, Use a mallet
to drive the tools, but avoid deep cuts
which crush the wood fibers. Next,
use a gouge to make short passes up
to the vertical cuts to ereate walls
around the outline. Repeat the pro-
cess to gradually deepen the walls
{Photos 9 and 10},

In order to deepen the background
to its finished depth of about % in.,
use a bent gouge and make scalloped
cuts radiating from the outline.

Next, begin modeling the duck
shape b;',F drﬂwmg a peneil guideline

about a ¥ in. in from the body perime-
ter. Use gouges to roughly contour
the body, taking off small chips
around the head and chest areas. Use
wide chisels to make the long sweep-
ing cuts that define the wing and tail
sections (Photo 11). Shape the winﬁ
indents with the V-tool (Photo 12) an
then make paring cuts to fine trim the
contours.

Bore the %4-in. eye socket before
the final head rounding. Pare down
the beak with a shallow gouge and ugze
the V-tool to incize the lower jaw, Use
a razor knife to form the nostril.
Smooth the beak details with rifflers,
gand all but the background with 220
paper (Photo 13), and glue in the eye,

9 After making vertical cuts around the
outline using straight gouges and chisels,
remove waste with a gouge.

12 Use the V-tool to Incise the separation
between the wings. To clearly see contours
of carving. light the work from alow angle.

10 As work progresses, continue alter-
nating between groundling cuts made with
bent gouge and cuts that follow outline.

13 sand the figure—not the
Start with 150-grit and work through l:u
220-grit paper for a smooth finish.
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Carving In The Round

Carving a decorative decoy duck in
three dimensions is a little more chal-
lenging than the relief-carved ver-
sion. Not only is there more carving
involved, but the work must be sym-
metrical and sensitively done in order
to appear realistic. The tools and tech-
niques are similar to those used in
relief carving,

If youcan't find a large enough
block of basswood for this project, you
can make the block by gluing together
smaller pieces. We used two pieces of
1% x 5% x 12-in. basswood. Be sure
to orient the grain direction of the
pieces in the same way to avoid grain
reversal problems when earving
across glue joints. The head is carved

JOURNAL

from a separate block for ease of han-
dling and better control.

Use paper patterns to transfer the
top and side profiles to the block (Pho-
to 14). Band saw the side profile, and
tack the waste back on to the block to
replace the top profile outline (Photo
15). Then, band saw the top profile,
Before sawing the head roughly to
shape, bore a | 4-in.-dia. hole through
the head at the eye location. This will

serve as a pilot for the final eye socket
hole to be bored later. Then, cut the

side and top profiles of the head in the
same way as the body.

Bore and counterbore the holes for
the lagscrew that holds the head to
the body as shown in the drawing.
Make the head-holding jig, also shown

14 Mark top and side view of decoy body
on the stock. Make sure bath views are ac-
curately aligned. Repeat for head blank.

Y S

17 After preliminary shaping. Install

head-holding Jig In vise and begin shaping
the bill details with a small skew chisel.

20 Use chisel with bevel up on convex
curve. Pressure is applied with hand on
handle. Hand on blade controls the cut.

| 15 Band saw the side profile first, Replace

18 Use a gouge to shape the eye trough
recess, as shown In drawing. This I= an Im-
portant feature of a duck’s head.

&1 Use gouge in pivoting motion to form
the concave shoulder curvature. Always
follow grain direction of block.

in the drawing, and secure the head
blank to it with a lagscrew. Use four
brads with the heads nipped off to
keep the head from rotating on the
holding jig.

Begin shaping the head by whit-
tling with a knife (Photo 16). For more
careful shaping and detailing, secure
the holding jig in a vise. Use a knife,
V-tool and gkew chisel to finish detail-
ing the bill (Photo 17), and use a fine
razor knife to form the nostrils. After
the head is roughed out, use a gouge

| Lo shape Lhe characteristic eye trough

along each side of the head (Photo 18).

Next, remove the head-holding jig
and temporarily secure the head to
the body. Check the mating surfaces
for a good fit. Trace the neck outline

1& Fit the head blank to the head-hold-

the waste to reinstall the top view layout. | Ing jlg and shape head by whittling. Note
Then, band saw to the top outli |

how thumbs are placed to help control cut.

19 Begin rounding the body by making a
serles of chamfer cuts around the bottom.
Lise the mallet for heavy work only.

22 Use askew chisel for cleaning out tight
areas. Work Is firmly secured In vise by a
1 x 4 block screwed to the worl.
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on the body block and remove the
head. Then, screw a 2 x 4 block to the
bottom of the body blank for securing
the blank in a vise.

Begin carving the duck body to
rough shape with a large straight
chisel and gouge. Use a mallet to
drive the tools for initial heavy stock
removal, and resort to hand power
only for final shaping. Generally, use
the hand that you have on the tool
handle to apply the cutting power and
allow the hand on the blade to guide
the cut. For sweeping, modeling cuts,
allow both hands to guide and power
the tool (Photos 19 through 25).

After the body is carved, attach the
head permanently with glue and the
lagscrew. Then, blend the neck to the
'nm:'l'{] with a gouge (Photo 26), Usea
combination of rasps and files to re-
move the carving marks and smooth
the work (Photos 27 and 28). Some
ducks, such as the Mallard that our
carving is modeled after, have prima-
ry feathers that project well out of the
body. Because it’s difficult to carve
them out of the solid block, they're
carved separately and inserted in
slots cut below the large feathers
carved at the rear. Sand the entire
carving, finishing off with 220-grit
sandpaper. Then use a %g-in. drill bit
to bore the eye sockets, and secure
the glass eyes with glue. ™

&8 Use a straight gouge to shape the
depression on decoy back. Note that neck
Jeint has been shaped to match head.

i B DECORATIVE DECOY DUCK
1 ] - e
|- & | esen BODY—CARVE
/1 Q. =1* o FROM 3112 X
= | 5-1/4x12"
[ ™\ e I - )| Easioco
\ | N N PRIMARY FEATHERS—
' 1B X 12 X 1-4/2*
\ - BASSWOOD, CARVE
» 1 | EAcH SEPARATELY AND
sa.=1" | INSERT IN SLOTS
- [OPTIONAL]
= HEAD—CARVE !

i = SRBM 1314 X | \
112 X 4" HEAD
wm | | BLAMK

S/16"DIA. X 1/8"-DEEP il 4
R yE | USE HALF- == — Y N
HOLEFORGLASSEYE | IREHALE. | E RS
ON FEATHERS = HEADLESS i |
= ISGAUGE 1| |
i . ~EYE 18" SLOTS FOR | BRADS i
| 17\ TROUGH FEATHERS 14 REQD } i
#’kﬁ | | HE]
— 1 ™
A - E TR
i @ 6
.-—-'-'-_‘ g |
] - || snex 3'—/71 f
E : “ e | LAGSCREW T
1 L = ECU

5116 X - | le—t-5na%01a. | HARDWOOD e |

3" LAG i CLEARANCE | .

SCREW | 1DIA L 1506 X 4" | HOLE [TYR] | = |

! X112 ! | LAGSCREWS | l
| Eﬁ"ﬁh il lo| =—}5=LONG 2 X4 HEAD-
l\‘.“]**'-'-f} rkin | GareNG HOLE
AT T IN VIEE

24 After preliminary body shaping. use a
paper pattern to lay out wing-pocket

& Install decoy head with glue and lag-
screw. Lise a gouge to blend the head with
the body so the surfaces are continuous.

shape symmetrically on sides of decoy.

2T Aftershaping nostrils with razor knife,
smooth and refine the beak detalls with

X5 Use the V-tool to cut the wing-pocket
divislons on the decoy sides. Screwed-on
block permits gripping wark in vise.

ZB Use aflat file for smoothing convex
areas, a half-round file for large concave
surfaces and a round file for small curves.
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riffler rasps or files before sanding.
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HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

llluminated Light
Switch

I recently bought an illuminated
light switch to control the overhead
light in my hallway. The illuminated
switch lever is very effective in that [
can now find the switch in the dark.
However, I don't understand how it
works. Could you explain it?
LISA RAPPOLD
GARNERVILLE, NY

T'o understand the inner workings of
the switeh, I called the Leviton Man-
ufacturing Co., a company that
makes these switches and other elec-
trical devices. Inside the switch isa
parallel circuit (see diagram at
right). One leg of the cireuit is the
switch that controls the ceiling light.
The other leg contains a neon glow
bulb in series with a resistor.

When the switch is open, current
flows through the bulb path. The re-
sistor in this path is sized so0 the cur-
rent is only about 1 to 2 milliamps.
This is enough to light the bulb, but
not the ceiling light. It is also small
enough so that if a short oceurs in
| that leg of the circuit, it won't trip a
ground-fault circuit interrupter. A
GFCI trips when there is an imbal-
ance in the circuit of 5§ milliamps or
more.

When the switch is closed (the ceil-
ing light is turned on), that leg of the

| parallel circuit has little or no resis-
tance compared to the high resistance
of the neon bulb leg. Electricity, seek-
ing the path of least resistance, flows
through that leg of the switch and
lights the ceiling bulb, while the neon
bulb dims considerably.

Vapor Barrier Paint

I have a ranch-style house that has no
vapor barrier in the walls or eeiling. I
recently added more insulation to the
ceiling and have blown insulation into
the walls. Now the paint outside the
house is blistering. What should 1 do?
I have heard of a special paint to seal
the inside walls, but can't find it local-
ly. Can you help?
RALPH STETTENBENZ
WELLSVILLE, NY

By blowing insulation into the walls,
you've restricted the airflow inside
the wall cavity. Conseguently, the
moisture-laden air that migrates
from the interior of the house to the
wall cavity cannot pass harmlessly
outside, Instead, the moisture is ab-
sorbed by the wood siding, causing
| the paint to lose adhesion and peel.

A vapor barrier paint should cor-
rect this problem. g?i:.‘dden Coatings
& Resins manufactures a coating
called Insul-Aid, which is applied
like a paint and can be used on a pre-
viously painted surface. It can also be
used as a general-purpose primer for

,STuD |
| DRYWALL

MOISTURE
PEMETRATIOMN
WITHOUT \4 R
BARRIER

MOISTURE BARRIER
FAINT REDUICES
VAPDR
PEMNETRATION

i L

wallboard or plaster. According to
the manufacturer, Insul-Aid, ap-
plied at the rate of 400 sq. ft. per
gallon, has a .6 perm fpenneubifl?nf}
rating. A material with a perm rat-
ing of less than 1 is generally accept-
ed in the construction industry as an
effective vapor barrier.

Insul-Aid costs about $20 per gal-
lon, and is sold at paint stores and
home centers. For information, write
to Manager, Public Relations, Glid-
den Coatings & Resins, 925 Euclid
Ave., Cleveland, OH 44115.

Faulty Relief Valve

I have two relief valves in the plumb-
ing system of my house that discharge
1 to 2 pints of water per day. Both are
set to discharge at 150 psi or 210° F,
One valve is on my water heater, and
the other is attached to the hose bib at

Vapor barrler paint reduces molsture trans-
misslon through house wall.

the rear of the house. The water pres-
sure entering my house is 160 psi, and
a pressure reducer by the water inlet

L. MINIATLIRE
SCHEMATIC PELEN AT
| CIRCUIT FOR
ILLLIMINATED MNELUTRAL WIRE
SWITCH [(WHITE)

HOT WIRE
(BLACK)

llluminated light switch relies on miniature
neon glow bulb and parallel clroult.

reduces it to 58 psi. The thermostat on
my water heater is set for 140° F. Do
you have any suggestions?
HAIG HAYDOSTIAN
NORTHRIDGE, CA I
There are three conditions that cause
relief valves to discharge. The pres-
sure is too high, the temperature is
too high or the valve is faulty.

Assuming the temperature and
pressure measurements you indicat-
ed are correct, | suspect that the relief
valve on your water heater is faulty
and should be replaced.

Normally, a hose bib doesn't needa
reliefvalve, although it should havea
vacuum breaker to prevent water
from the hose from back siphoning
into the house's water system, in the
eventofa pressure drop. The fact that
there is a relief valve indicates that
the piping to the hose bib probably
bypasses the reducing valve,

In that case, the relief valve is
working properly by discharging at
pressures above 150 psi. The street
pressureof 160 psi will varyand drop
according to the demand from other
houses. This variation in pressure
causes the relief valve to discharge
intermittently, To correct this prob-
lem, redirect the piping so it does not
bypass the reducing valve, or install
a separate reducing valve. ™

3 YOU HAVE A HOME-MAINTENANCE

R REPAIR PROBLEMT™
Just ask Norman about it. Send your question fo
Homeowners Clinic, Popular Mechanics, 224
TR e R SR
ﬁm}wm will br;:-‘muned i?;. .I'.hehsiumuﬁuc:r
m Care mflﬁrﬂ'ﬁ id. &nﬁ!;ur urf

derf s} fo Popular Mechanics, 1014, Radis Ci
Sigtion, New York, NY 10101, d

56

POPULAR MECHANICS # OCCTOBER 1990

PR ILLUSTRATIONS 8Y ED LIFINGK]



HOME:SHOP

CLOSING
DOWN A
SUMMER
HOME

BY MERLE HENKENIUS
PM lllustrations by
George Retseck

® If you own a summer home or head
south with the first cold snap, you
know the difficulties involved in shut-
ting down a house for winter. The
rcﬁnlem, of course, is that without
eat, every pipe and appliance con-
taining water will freeze if not drained
or protected. For years, the only solu-
tions were to drain all water appli-
ances and supply piping, and replace
all trappei waste water with automo-
tive antifreeze. Because conventional
antifreeze is highly poisonous, many
homeowners st rags in fixture

traps instead.
ile these methods work reason-

ably well, they don’t solve every prob-
lem, and may produce a few of their
own. The basic problem is that plumb-
ing systems and their appliances are
meant to be used, not left idle. A gar-
bage disposer, for example, will rust
tight when left unused. Whendry, the
rubber seals of a dishwasher pump
can shrink and cause the pump to
seize or leak when nzstarte:s). Ga?v -
nized pipes that are drained undergo
increased oxidation, and existing rust
that would remain relatively stable
when wet will erust over and flake off
when dry. When the system is re-
charged, loosened flakes of rust will
clog aerators, hose screens and toilet
ballcocks.

As for protecting fixture traps,
both alternatives present problems.
Rags stuffed into toilet bowls and fix-
ture traps do a moderately job of
blocking sewer gas, but are less effec-
tive in holding back roaches, water
beetles and other insects common to

blic sewers. As for automotive anti-

eze, it should not be flushed into
public sewer systems and can kill the
nitrifying bacteria needed to maintain

One cruclal step In protecting your plumbing
system from freezing Is to pour specially for-
mulated antifreeze into all waste traps.

an effective septic system.

If by now you crave some good
news, here it is. Nearly every prob-
lem associated with a winter shut-
down can be eircumvented with
careful planning and the right materi-
als. Furthermore, the toxicity prob-
lems associated with antifreeze have
been greatly reduced with the intro-
duction of a new product. The product
is Dowfrost RV, developed by Dow
Chemical and marketed under a num-
ber of private labels. (Recreational
Antifreeze iz one brand name.) Dow-
frost is an antifreeze, but when used

roperly, leaves no toxie residue. Its
intended use is for the fresh water
systems of campers and motorhomes,
but it also works well in house plumb-
ing systems,

Unlike automotive antifreeze,
which contains ethylene glveol, Dow-
frost contains propelyne glyeol with
toxin inhibitors. Not only is it much
lese toxie, recreational antifreeze
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1 M you have a gas water heater, turn off
the gas at the meter. Use a wrench to turn
the vaive ridge perpendicular to the plpe.

serves as a pump lubricant, retards
corrosion and Mfrenﬂy reduces evapo-
oy ool yeovide Bt e

ol provi pro-
tection. Its molecules shrink with a
freeze and thereby keep pipes and ap-
plianeces from rupturing.

Partial shutdown

If you'll be away from your home for
only a month or so, I suggest a partial
shutdown. The reasons are simple. A
total shutdown involves much more
work and is more problematie. By
turning your thermostat down to 45°
ord0°F, anﬂbyahutui:glfit]mwater
supply, you can greatly reduce main-
tarl:ﬂ:ze expense and still be assured
of minimal damage in the event of a
power failure,

Protecting appliances

Begin by clearing out your refrigera-
tor and unplugging it. Then prop the
door open to prevent the molds and
mildews associated with closed, dark
spaces. Next, shut off your water
heater. If it's an electric model, inter-

7 Remove all water from tollet tank and
bowd using small paper cup and rags. Then fill
bowd to normal water level with Dowfrost.

2 You can also turn off the gas at the water
heater to ellminate possible trouble with
thermocouple. Plict light will stay on.

rupt the current at the disconnect
panel or main service panel. Ifit's a
E;aa model, you'll have two choices.
0u can mtherahut the gas off entire-
ly (Fig. 1), or shut off only the burner
leave the pilot on (Fig. 2). While a
pilot light wi r.cmsume a few dollars
In gas (approximate t]l: $30 through
the winter), shutting the gas off com-
pletely may cause your heater’s ther-
mocouple to fail.

Your dishwasher will also need
attention, not because it's likely to
freeze, but because evaporation of the
water held in its base may cause the
seals to shrink. If you will be gone
only a short while, pour a coating of

vegetable oil onto the standing water.
The oil will seal the water and
slow evaporation.

Clothes washers and water soften-

ers will not likely be a problem, but
your garbage disposer may rust. Soak
a rag with sewing machine oil or gun
oil and lay it in the dizposer so that it
covers the bottom of the drum (Fig.
3). Apply alittle oil directly to the cut-
ter blades. When you return, remove

B To protect clothes washer, pump all water
from machine, then pour 2 cups of Dowfrost
down waste trap stand pipe.

B To keep garbage disposer from rusting
and selzing, molsten rag with light
oll and push rag into disposer drum.

the rag and pour a liberal dose of
E:“E cuttmg dish detergent into

disposer, then rinse.

ﬁeyuu’libe vnsﬁ':;gemgh heat to
P Water s from freezing, you
won't need to drain your fresh water
pFFmg To keep bacteria down, shut

the water su prpl:,r with the piping
fully charged. If you have city water,
shut off the valves on both gides u!the
meter{ igr. 4). Then loosen the meter
unions drain the meter (Fig. 5).
Wrap insulation around the exposed
portion of i];he service pipe. hed 1

If your home is gu a pri-
vaterwater well, lhlftpﬂff 'I;hgIr va!;f:u
located on the house side of the
pressure tank, and shut off the power
to the pump. Then drain a few gallons
of water from the tank (Fig. 6).

Preserving water traps

The water held in your fixture is
all that prevents sewer gas i -
tion. Even with a partial shutdown,
you need to protect these traps from

2 2ZIAAT

e [

1=

309

9 To protect dishwasher, pour 2 cups of
Dowdrost into bottom well. This keeps water
from freezing and protects pump seals.
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# To cut off your water supply, shut off the
vaives on both sides of your water meter. If
stiff, loosen valve nut with wrench.

evaporation. The best solution is
Dowfrost RV.

Start by ﬂushin\iynur toilet with
the water supply shut off below the
tank. Spungetﬁe tank dry and replace
the bowl water with Dowfrost up to
the normal water level (Fig. 7). Then

and tub drain and 2 cups into any
floor drains, shower traps and your
clothes washer stand pipe to protect
its trap (Fig. 8). This will give you
hm‘lvzlﬁmtectiun in a power failure,
but will also provide the evaporation
inhibitors needed to maintain trap

A total shutdown

If you will be for the entire win-
ter and would rather not pay evena
reduced heating bill, then a total shut-
down is your only alternative. In this
case, fortify the water in your dish-
washer (Fig. 9) and washing machine
with Dowfrost. Also, undo the supply
hoses from your washing machine and
drain them, Treat all fixture traps
with Dowfrost, just as you would in a

system, first close all faucets. Then remove
aerator from sink farthest from service line.

pour a cup of Dowfrost into each sink |

B To keep the meter from freezing and
breaking, loosen the unions on both sides of
the meter and drain water from base plate.

shutdown. Treat your dispos-
er with the oil. If you have a water
softener, loosen the unions on either
side of the head and drainit. Any filter
reservoirs should also be drained.
Shut off the power to the water
heater. Then, using a garden hose,
drain the heater and the pressure
tank. In each case, close the hose bibs
when the tanks are completely
drained.

Draining the water

supply

Because plumbing codes ibit un-
necessary fresh water piping traps,
you should be able to drain your sys-
tem by draining your water heater
and opening the meter unions or pres-
sure tank hose bib. Open all upper-
level faucets nnddExt.urEﬂ. You t;:ﬂ
expect gravity to do most of the w
for you, especially if you also have
basement fixtures.

But even well-plumbed homes
sometimes have one or two small pi
ing traps, so you should also force L&
system with compressed air. This can

mei-ae N

i

i

11 Open cold side and Insert gun tip from
air tank Into spout. Seal with rag and shoot
air, then repeat for hot side.

& if you have a water well, first open all fau-
cets and flush all tollets to drain most of wa-
ter, then drain pressure tank with hose,

be done with an air tank, a blow gun
i oy o o b
a damp rag. y closing
faucets and valves, except the lower-
most drain points. Then proceed to
the faucet };thest. away from the
drain point and open just the eold side
of the faucet. Then remove the t
aerator (Fig. 10) and insert the blow
gun attachment into the faucet spout
and wrap the damp rag tightly around
the joint. Release several short
bursts of air (Fig. 11). Then, shut off
the cold side and repeat the procedure
on the hot side. When you've finished,
cluflreall ﬁm, valvesnndtyumns' ;
your water supply piping is
made of copper or plastie, aetﬁlr:gut
will not be a problem, If it's made of
alvanized iron, flakes of rust will
oat free when the system is re-
ch . When recharging a galva-
nized system, simply remove the
aerators from all faucets and purge

the system through those and other
unrestricted outlets, such as tub
spouts and sillcocks, When the water
runs clear, replace the aerators and

|
12 To clean rust and sediment particles
from tollet ballcock, remove dlaphragm
cover and lift out particles with tweezers.
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13 To install draining union in copper tub-
Ing, cut out V: In. of tubing and solder union
In place. Be sure to clean parts and use flux.

flush the toilet several times. If you
find the toilet does not shut off com-
pletely, stop the water at the shutoff
valve and remove the diaphragm cov-
er from the balleock. Pick out any rust
particles with tweezers (Fig. 12).

Cutting in drain points

If your plumbing system steps down
and then up again, forming a long
length of trapped water, you won't be
able to blow enough water from it to
prevent a freeze from splitting the
pipe. In most cases, eutting in a union
at the lowest point in the trap will be
your best alternative.

Unions for copper piping are the
easiest to install. All you'll need to do
is eut about % in. from the line and
solder the two halves of the union
in place (Fig. 13). Steel piping (usually

iron piping) will require you to
first cut the with a hacksaw near

the closest fitting (Fig. 14). Then re-
move the short length that goes into
the fitting and thread the end of the
longer pipe (Fig. 15). Now install a
new threaded nipple (Fig. 16). If your

Turn threaded nipple Into fitting, then
Install union fitting and tighten together,
Use pipe joint compound on threads.

14 To install a draining mmm
first cut pipe with hacksaw, Make cut within

a few Inches of an accessible fitting.

piping is made of plastic, cut out a see-
tion of pipe and glue a tee and male
adapter into the trapped line, Then
thread a cap onto the adapter.
Draining water
ﬂﬂiﬂnﬂnﬂ
The buried portion of the service line
between your public water main (or
private well), and your home will be
protected by the soil that covers it.
Any piping extending from your base-
ment wall et:évnur meter or pressure
tank will need protection, however,
In the case of a service line connect-
ed to a publie main, you'll have two
choices. The first H.I]dybﬂ'ﬂt solution is
to have your service shut off near the
street. If the valve between your
?d&”khm at&eet is a]:wcemihlle anlg
n & , acity worker or plum
er will heanpgle to turn it off i.IEH. few
minutes with a long street key. If
your meteris buried inan me-

ter pit, the jobis even easier, In either
case, you can then drain the service
line from inside your home.

If your service line and street valve

15 Remove short pipe stub. Then, using a
die; cut threads on end of remaining pipe.
Hoid pipe securely with plpe wrench.

are very old and if the access pipe
above the valve is eracked or full of
dirt, you'd best let it be. In this case, I
suggest wrapping the exposed sec-
tion of service pipe inside the house
with thermostatically controlled heat
tape (Fig. 17) and covering the pipe
and tape with faceless fiberglass insu-
lation (Fig. 18),

If your service line is part of a pri-
vate well system, you may be able to
drain the line. Most wells will include
a check valve in a pit or just inside
your home, depending on the location
of the tank. If the tank and
check valve are located in your base-
ment, remove the valve and drain the
line. Ifthe check valve and tank are in
a well pit, you'll automatically drain
&:k line when you drain your pressure

If all else failz, use heat tape and in-
sulation to keep the exposed piping
warm. One advantage of heat tape is
that ;,r_m;h won't ha'-r?;htéo prime your

pinthe g disadvan
ﬁaﬁ; you'll R;ve to provide electrie-
ity throughout the season. ™

I H your service line and street valve are
wvery old, it's a better [dea to leave water
turned on and install heat tape around line.

with fiberglass
barrier. Hold It in place with duct tape.

Irsulation that has no vapor

&0
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SHOP PROJECT

COUNTRY PINE MIRROR

A charming hall mirror that can be built in a weekend.

BY ROSARIO CAPOTOSTO, Contributing Editor

® Build this hall mirror and add a
touch of charm to your home's decor.
An experienced woodworker can
build this piece in a weekend, and an
inexperienced woodworker will find it
an ideal project from which to gain
experience.

To reduce the materials cost, you
can use No. 2 pine instead of C-select
(clear). To get the necessary clear
stock, Eimpﬁ:,r rip and crosscut be-
tween the knots. If you have to use a
piece with a knot in it, face the knot to-
ward the mirror’s back.

We used a '/, 4-in.-thick x 16-in.-
wide x 24-in.-long mirror for this
project. You can buy the mirror at
your local glass shop or, as [ did, buy
an inexpensive one at the local home
center and remove the frame. Check
the mirror's actual size before you be-
gin this project.

Adjust the project dimensions to
guit the mirror, if necessary. When
assembled, there should be a '/, 4in.
gpace around the mirror (Y¥s-in. total
clearance).

Color phote: | R Rost

Black -and-white photos: Bosano Capotosto
Technical art: Eugene Thompson

Photo stylist: Gabe Hemick
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Rails And Stiles

Ripand crosseut the stock for the rails
and stiles. To mark the ends for the
half-lap joints, lay a rail across a stile
and scribe a line along the rail using a
razor knife or a sharp pencil (Photo 1).
Install a dado head in the table saw
and adjust the blade so % in., or half
the stock thickness, is above the saw
table, Cut the notches by making mul-
tiple crosscut passes pushing the
workpiece over the blade using a
miter gauge (Photo 2).

Next, install a 3-bead molding cut-
ter on the table saw, and position the
fence Vi in. away from the edge of the
blade.

Note that the bead cuts in the stiles
are stopped 3% in. from the end of
each board. This operation iz easily
controlled with a long auxiliary fence,
simply a board temporarily attached
to the rip fence. A pair of stopblocks
are clamped in place on the board to
limit the length of the bead cuts.

To locate the stopblocks, raise the
molding head cutter so it just clears
the saw table (about the height of one
bead). Turning the molding head by
hand, make cross marks on the saw
table where the molding head
emerges and where it descends. If
necessary, stick some tape on the saw
table and mark on the tape. Marking
iz easier if you butt a piece of serap

wood against the fence and the cutter
head and draw a line against its edge
(Photo 3). Lower the beading cutter
head after you've made the two marks
on the saw table.

Mark 3% in. in from each end, on
the edge of each stile. Lay a stile on
the saw table so the mark on its edge
farthest from you aligns with the

mark on the saw table farthest from |

vou (the stile should extend back from
the aligned marks toward you). Butt a
block against the stile's end closest to
you and clamp the block to the auxilia-
ry fence. Or make a mark on the auxil-
iary fence and clamp a block on the
mark.

Slide the stile forward until the
mark on the stile closest to vou aligns
with the mark on the saw table closest
to you. The stile should extend from
the aligned marks away from you.
Butt a block against the end of the
stile farthest from you and clamp it to
the auxiliary fence.

To make the stopped-bead cuts on
the stiles, simply butt the stile against
the block closest to you and lower it
onto the blade (Photo 4). Push the
stile forward until it hits the second
block. Shut off the saw, and when the
blade has stopped spinning, pivot up
the workpiece.

To make the beading cut on the
rails, simply push them over the bead-

ing cutter. There's no need to use
stopblocks. With both rails and stiles,
make one pass over the beading cut-
ter, swap the workpiece end for end
and make a second pass to cut the oth-
er three beads.

Usze folded pieces of fine grit sand-
paper to sand the grooves and beads
(Photo 5).

Sand the rails and stiles, and apply
glue to the lap joints sparingly. Use
four %-in. nails driven in from the
back at each joint. Align the parts for
nailing with a framing square butted
into the inside corner (Photo 6). These
naile only keep the parts from sliding.
Use elamps to close the joints, and
protect the surface of the joints with
serap blocks (Photo 7).

'

=0t | RS

1 Rip and crosscut the stiles and ralls, Lay
the pleces on one another, then mark for
the half-lap joint with a razor knife.

& Cut the half-laps using a miter gauge and
a dado head on the table saw. The blade
height equals half the stock thickness.

5 Lightly hand sand the beading with | & Buttaframingsquare into the frame cor-

folded fine-grit sandpaper. Avold round-
Ing over the beading's crisp corners.

3 Apply tape totable saw bed to set up for |
beading cuts. Marks on tape Indicate

where beading cutter engages workpiece.

ners. Apply glue to the joints, and drive In
¥e-in., nalls from back of joints.

4 Tostart beading, butt stile against
stopblock clamped to auxillary fence. Low-
erstile into blade and push forward.

7 After the nails are driven, clamp corners
tight and let glue set. Use scrap blocks un-
der the clamp heads to avoid marring.

¥
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Making Trim Strips

Rip the rail and stile trim and the out-
side trim strips. Set up a feather
board on the table saw to cut the rab-
bets on the rail and stile trim. The
feather board keeps the strips secure
against the fence. Make a cut along
one edge. Readjust the feather board,
tip the strip 90°, and make the second
cut to complete the rabbet (Photo 8).

Cut the end notches on the rail trim
strips with the dado head on the table
saw.

Test fit the trim pieces. Measure
from the edge of one rabbet to the
edge of the other rabbet to determine
if the mirror will fit with clearance.
Apply a thin bead of glue, and nail in
the rail trim strips with %-in, brads
(Photo 9).

Crosscut the stile trim strips to fit,
check for mirror clearance, and glue
and nail them in place (Photo 10). Glue
and nail the 1 trim pieces in place.

Crosscut the outside trim pieces to
fit, glue and nail them in place. Cross-
cut the bottom trim piece. Attach it
with glue and nails. Then, fill any ex-

nailheads with wood filler, and
sand the filler flush.

2-114" DEEP X 2&-114" WIDE
X 32-112" HIGH

=FHHHEG*EHU!'1UP'!
= b = B S 151G B S 18 n-’

5/8" BRADS
|4 PER
CORNER)

DETAIL 4—E.F

Mise: %" brads, %" brads, 4d fnish nails, 3" N .Eﬂ:nhnd
i ;ruhn' o wood

ecrews, one pair flush-mount or w
1, Minwax Golden Ouk Stain, Wood Conditioner
inwax Serdi-Gloss Polyurethane Findsh, sandpaper.

TERIALS LIST—PINE MIRROR

]:'ﬁux 16 x 24" (mirror)

112*DEEP X 1/2"WIDE X
2"-LONG NOTCH FOR
CLEARANCE

CUT WITH 114"-DIA. 3-BEAD
MOLDING HEAD CUTTER

DETAIL 2—BEADING

314" BRADS

i-Hl"HNEHI'FlﬁI.
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8 Cut rabbet In rall and stile trim with two
cuts on table saw. Use a feather board to
keep workplece against the saw fence.

'Fu-n:tu:hmruppcrm-rd lower rall trim

with glue and nalls. Apply glue sparingly to
the notched end of trim pleces.

10 The stile trim pleces go on next. Hold
the frame upright In a vise. Glue and nail

| the trim. Set and fill the nailheads.

Cornice And Finish

The cornice is made in two parts, each
edge molded separately with the rout-
er, using a Ye-in.-rad. corner round bit
for the top cornice piece and a Ye-in.-
rad. cove bit for the bottom piece. To
avoid tearout when cutting the shape
on the ends of each cornice piece, sim-
ply clamp serap backup strips on the
edges of the workpiece when cutting
the molding on the end grain (Photo
11). To assemble, glue and nail the

11 Clamp scrap strips to edges of cornice
moldings when routing the end grain.
Scrap edge splinters, workplece doesn’t.

lower section to the frame first, then
add the second (Photo 12).

When the glue is dry, cut the mor-
tises for the hanger screws or nails
and attach the flush-mount hangers.

Finish is optional. Here's how we
obtained a warm-toned finish. First,
we finish sanded the piece with 220-
grit sandpaper and then wiped down
tdhe piece with a tack cloth to remove

ust.

We applied a coat of Minwax Wood

12 Glue and nall lower cornice molding ta
rail, then glue and nall on upper malding.
Divide the cornlce overhang equally.

Conditioner to prevent uneven stain
absorption, often a problem with soft-
woods, This was followed with Min-
wax Golden Ouk Stain and two coats
of Minwax Semi-Gloss Polyurethane
Finish. Sand lightly between the
coats of polyurethane, and remove
sanding dust with a tack eloth.

Install the mirror. Back it with
cardboard, then nail in the cleats, slid-
i.l'li the hammer along the cardboard
(Photo 13).

b Sy

13 Place cardboard behind mirror. Nall
cleats to rails and stiles. Lay hammer on
cardboard and swing Into the brads.

NEW PRODUCT

@ If being intimate with insects isn't
your idea of fun, you'll probably be in-
terezted in a new and innovative way
to handle the problem—Insecta, Ac-
cording to the manufacturer, this
produet kills bugs for one year witha
single application—and, it's uncondi-
tionally puaranteed.

Insecta is simply applied to sur-
faces that insects contact. An insect
that walks across or lands on a treated
area dies within a few moments—
whether you're on hand for the event
or not,

In addition to killing more insects
with a single application, Insecta,
Inc., claims that its new formulation
requires less-toxic insecticide than

other more conventional types of
pest-control treatments,

It comes in a 9-ounce spray ($15), a
16-ounce liquid ($17, shown below)
and combination spray and liquid kits.

Insecta is available at hardware
stores, home centers and drug stores,
For more information and details,
write to Insecta, Inc., 121278 Galena
Rd., Plano, IL 60545.

&4
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REPAIRING
DAMAGED
FINISHES

BY ROSARIO CAPOTOSTO,
Contributing Editor

PM lilustrations

by George Retseck

@ Ordinary use, abuse and

the ravages of time can damage
a furniture finish, but fortunatel
most of this dan is easily re
All that's is some time and n
minimum of materials and expense,
In most cases, it's better to
and repair a finish than it is to replace
it (strip it off and refinish it). It's
amazing what a difference a thorough
cleaning and repair job can make.

ter of a piece of furniture,

Most of the tools and materials to
make these repairs are available at
qur local paint store or home center,

or specialized materials, see the
source list at the end of this article.

The first step is to identify the fin-
ish used on the furniture being re-
paired. Ideally, you'll overcoat the
repaired area with the same finish,
Shellae, lacquer and varnish are com-
mon finishes. To identify them, apply
a solvent to an inconspicuous area on

1 First identify the finish on fumniture be-
Ing repalred. Test it with solvent.

e

2 Hide minor scratches by rubbing over
them with a furniture touchup pencil.

3 Stain and overcoat small blemishes in
one step with a touchup solution.

POPULAR MECHANICS ® OCTOBER 1990
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& Apply solvent to an alligatored finish.
Softened finish flows Into the cracks.

your piece of furniture (Fig. 1).

Start by applying denatured alco-
hol. Aleohol will readily dissolve shel-
lae, and it will slowly soften lacquer.
Lacquer thinner will readily dissolve
lacquer, and will soften shellac. It will
cause varnish to start to swell, erinkle
and lift.

Cleaning, minor repair

Next, clean the surface using a soft
cloth dampened with mineral spirits
(also known as paint thinner) or com-
mercial furniture cleaner. This re-
moves built-up dirt and wax and gives
you a clearer idea of what the finish
actually looks like. After cleaning,
you may discover the damage is really
just a light scuff. If 20, you may be
able to hide the scuff by applying
paste wax or polish.

You can also hide a minor seratch
by rubbing over it with a furniture-
wax pencil or by applying some liguid
touchup solution (Figs. 2 and 3). Both
are available in a variety of wood col-
ors. Touchup solution stains and over-
coats in one step.

Crazing/alligatoring
Crazing and alligatoring describe a
pattern of fine, irregular eracks in

e I

7 Draw graining on patch with a fine-tip
pen. Soften sharp lines with a cotton swab.

5 Firmly pack wood filler into gouges us-
Ing a putty knife. Strilce off the excess.

the finish usually caused by excessive
heat or long exposure to sunlight.
Alligatored shellac or lacquer usu-
ally responds nicely to amalgamation
(applying a solvent to partially dis-
solve the finish), Stroke on the sol-
vent with a fine artist’s brush until the
finish softens and fills the cracks (Fig.
4). Let the finish reharden overnight,
then buff over the repair with some
paste wax. Amalgamation doesn’t
work on varnish, however. The condi-
tion can be lessened slightly by var-
nishing over the affected area.

Gou

Fill a gouge with wood filler, either
premixed or a powder which is mixed
with water. Most are buff-colored,
while others are wood-toned, Colored
compounds rarely mateh the wood so
you need to stain them,

First, scrape away loose finish
around the gouge. Next, press the
compound firmly into the gouge with
a putty knife (Fig. 5). Shave off the
excess, then sand the filler flush with
a sanding block and 320- or 400-grit
sandpaper.

Stain the patch with a cotton swab,
and draw grain lines on the patch with
a felt-tip pen when the stain is dry

8 Apply padding lacquer In quick, pendu-
lum-like strokes, without stopping.

& Once filer Is dry and sanded level, apply
wood staln with a cotton swab.

(Figs. 6 and 7). Marking pens are sold
in a variety of colors at art sup ly
stores. Seal the stained patch mti a
coat of dilute shellae (refer to the thin-
ning instructions on the can), then ap-
ply the same finigh on the pateh as was
used on the rest of the piece. Blend in
the Fatch by rubbing it with 4/0 steel
wool dampened with mineral spirits,

If you don't know what the original
finish is, use padding lacquer, avail-
able from rmost mail-order woodwork-
ing supply houses. This lacquer is
compatible with any finish.

To do this, wrap a soft lint-free
cloth into a tight pad over a ball of eot-
ton. Moisten the pad in the lacquer
and tap this on your palm to disperse
the lacquer throughout the pad.

Stroke the pad briskly in a pendu-
lum motion (Fig. 8). 1f you sl.url on the
patch, the cloth will stick to the fast-
drying lacquer. Build up the lacquer
in several coats until the patch is level
with its surroundings, For a satin
sheen, rub the spot lightly with 4/0
steel woal.

Shellac sticks

Fill small gouges and holes with melt-
ed shellae. Special burn-in shellae
sticks, in a variety of colors, are sold

® Heat burn-in knlife or grapefrult knife
over a soot-free alcohol lamp.

&8

{ Please turn to page 70)
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Security is on Sale.

SCHLAGE-5A

SAFE BE

L Slﬁﬂﬂ r‘;ﬂmamm security, reliability and affordability of | You can install Keepsafer with an
< home :;C“m'f system to keep out the Keepsafer gives your family the ordinary screwdriver and save
a professional. ~ edge in protection. hundreds of dollars.
Introducing Schlage 23 : Over 9% of Keepsafer

__ owners agree their installa-
tion was “quick and simple.”
—.——— This easy installation, plus
3 {:: the tremendous value of our
i offer, will literally save you
s hundreds over an “installed
system.”
1 You will be installing
~— wireless, electronic trnsmit-
ters with sensor sets that trig-
ik ger the alarm on the Control
{ Console the instant a moni-
tored door or window is
opened.

Keepsafer.” America’s best sell-
ing wireless electronic home
security system. Keepsafer gives 8
you the same kind of reliable
protection of a professionally-
installed system. But at a frac-
tion of the cost. Because you
install it your-
self-

In addition, there is a full-
i range of accessories which allow you
7-102 to custom-tailor the system to your
needs. Keepsafer can )
- peform virtually = w
in : =
. VE . every function of Clodaly
st s saLg ¢ ToLose a professionally- MONEoRCH
- ’ ‘ installed system. S VAT e
The “What Have You Got w _ — B
To Lose Sale.” i Atonly $199, and a =
Now is the time to invest in the \ / 90-Day Money Back Guarantee, o
security of the Keepsafer during our 7 what have you got to lose? ®
nationwide sale. Look at all vou get : The Schiage Keepsater is all you m
for the low base price of $§199: We've been keeping families need to protect the people you love, [
= Control Console ﬂ— Schlage-Safe“since 1926. and the things you like. And to keep IR
* 2 Transmitters LETRTG ) Standing behind the reliabil- | from losing either one. And at our T
» Security Window Stickers ; ity of Keepsafer is the same special price and guarantee, right now >

a e |

* Fully-Expandable System company that has been protect- | is the the time to purchase your

Capabilities ing families with the most Keepsafer during Schlage's nationwide S
* 90-Day Money Back secure door locks made. “What Have You Got To Lose Sale.” Ir—l
Guaraniee There is no safer security Call 1-800-B4ALERT for m

There's more. Most homeowner's combination than to be
insurance policies recognize the Schlage-Safe with Schlage locks
security benefits of the Keepsafer and | and the Keepsafer Security System.
offer users a reduction in

S SCHLAGE

One of four homes will

i i KEEPSAFER
Today, you are three times more

likely to be a victim of a break-in than ~ Call 1-800-84ALERT SCHLAGE
just ten years ago, Which is why the  for the Schlage Keepsafer Dealer nearest you. Part of workdwide Ingersoli-Rand
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the dealer nearest you, or
find Keepsafer at better
home centers and
hardware stores
nationwide.

W THOS

38 345

o

IHD

Y53t

34

SAFE BE SCHLAGE-SAFE BE SCHLAGE-S5AFE BE SCHLAG



10 Press burn-in knife on shellac stick and
let shellac melt into damaged area.

through woodworking supply houses,
In order to do this, you'll need a burn-
in knife (or substitute a grapefruit
knife), an aleohol lamp, a shellae stick
of appropriate color, 400-grit water-
proof abrasive paper, a felt block and
leveling solvent (usually aleohol),
These materials are also available
through woodworking supply houses.
This technique is somewhat difficult,
g0 you should practice before youtrya
real repair.

Heat the tip of the knife over an al-
cohol lamp (Fig, ). Hold the hot knife
over the gouge, and press the stick

11 Reheat knife, wipe It clean with 4/0
steel wool and smooth the shellac patch.

gpainst the blade until the shellac
melts into the gouge (Fig. 10). Reheat
the blade, wipe it clean with fine steel
wool, and spread the shellac level
(Fig. 11).

Avoid touching the surrounding
finish, If some melted shellac does et
on the surrounding surface let it get
firm, but not hard, then gently scrape
it off. Remove any residue with a
piece of eloth moistened with alcohol.

Moisten the felt block with leveling
solvent and rub it briskly over the
hardened shellae. Dry sand the area
with 400-grit paper, and use a felt-tip

AP

12 Gently rub on some toothpaste to re-
move white ring from shellacked surface.

marker to draw in grain lines, Seal the
patch with shellac and apply finish.

White spots

To remove the white spots or ring= on
a shellacked surface left from a wet
glass, simply rub a little toothpaste
over the spot with the tip of your fin-
ger (Fig. 12). If this doesn't remove
the problem, rub the surface with a
soft cloth lightly moistened with de-
natured aleohol or lacquer thinner,
depending on the finish. Now apply
paste wax and buff (Fig. 13). The
white spot or ring should disappear,




18 Apply a thin coat of paste wax over
area polished with toothpaste, then buff.

Burns

A cigarette burn—or any other deep
localized burn—is repaired by patch-
ing with wood filler. Scrape away
charred wood using a razor knife with
a curved blade (Fig. 14). Clean the de-
pression with a cloth dampened with
paint thinner, then pack it with a filler
that's colored to match the wood, or
stain the filler to match. When the
pateh is dry, sand it smooth and level
to the surrounding surface (Fig. 15).
Use a felt marker to draw in grain
lines, seal the spot and apply the top
finish.

Because Genie
has the first complete
line of Screw Drive garage door
openers for Do-It-Yourselfers. Genie Screw
Drive openers have always set the standard
for reliability, security and convenience. But
until now, they were only available profes-
sionally installed.

Now, thanks to our innovations in screw
and rail engineering, Genie Screw Drive
units can be easily transported and installed
at home

All our Do-It-Yourself Screw Drive openers
come with the leatures you want most:

* Durability. The solid steel screw has the
strength needed for years of trouble-free
operation under any condition

14 Use a curved razor knife to scrape
away material charred by a clgarette.

Blistered/peeled veneer
A veneer blister may be flattened by
heating it and pressing it down. The
finish on and around the blister may
have been damaged as the blister
formed. Gently serape off any flaking
or cracked finish before repairing,
Cut into the center of the blister,
along the grain, with a razor knife to
let the air escape (Fig. 16). Heat the
blister with a hair dryer to soften the
adhesive (Fig. 17). Then roll the blis-
ter flat with a veneer roller (Fig. 18),
weight it down,or elamp a small block
of wood over it.

15 After fllling a scraped area, sand it lev-
el to surroundings with fine sandpaper.

A blister that formed at the edge of
a surface is easily repaired. Gently
slide a little glue under the peeled sec-
tion, and clamp a block over it.

On large veneer blisters, make an
X-shaped slit to permit access for re-
cementing. Regardless of whether
the veneer was originally applied with
glue or contact cement, use contact
cement to make the repair. .

Gently bend back each flap of the X,
and apply cement to the veneer and
the substrate with a small brush (Fig.
19). Allow the cement to air dry, then
press the veneer back in place. Apply

And Screw It Down.

* Easy Installation. Fewer parts to assem-
ble using a fully illustrated guide and easy-
to-follow instructions.

® Clean, Quiet and Simple. Genie Direct
Screw Drive means quieter operation and no
chains to stretch or reset.

* Security. Solid steel screw provides a
positive security lock versus slack chain
drive systems

 Safe. UL listed with standard features
such as automatic safety reverse if the door
meets an obstruction or fails to close within
21 seconds of activation and compatibility
with our exclusive Genie Safe-T-Beam™
non-contact reversing system

® Unbeatable Warranty. Every Geme Screw

Drive garage door opener is covered by our
exclusive Genie Pro-Tech™ Limited %

Built For A Lifetime Of Ups And Downs.

Warranty, the best in the industry

And our products are backed by the

largest dealer network in the business,
Genie Screw Drive openers. Take

one home. Put it up. It won't let

you down —until you want it to.
For the name of a nearby Genie

dealer, call 1-800-87-GENIE.

Genie is a Registered Trademark of

Genie Manufacturing. Inc

Akron, OH 44312-0352.

T GENE




16 Siit the center of veneer blister with a
razor knife. Malke the slit along the grain.

pressure with a roller or by ing a
wmdhlmkonthempmrunmpﬁg
it with a hammer.
Veneer patch

Seriously damaged veneer can be re-
paired with a pateh of closely matched
veneer. Start by using a knife and
straightedge to make a diamond-
shaped cut around the damage (Fig.
20). Use a sharp chisel and a knife to
remove the veneer inside the eut-
lines, and serape the recess clean
(Fig. 21). If the substrate is gouged,

19 Make X-shaped slit on a large bilster.
Peel back the flaps and brush on cement.

22 Next, lay tracing paper over cutout
and rub over paper with a sharp pencil.

17 Soften the glue under the veneer bils-
ter by blowing on it with a hair dryer.
fill it with compound and sand it level.

Hold a sheet of tracing paper over
the recess and rub over the recess
with a peneil to obtain a pattern of it
(Fig. 22). Select a piece of veneer to
mateh the original and attach the pat-
tern to it with rubber cement.

Cut out the patch (Fig. 23). Peel off
the paper and test fit the patch. Pare
the patch to fit and apply contact ce-
ment to the veneer and the substrate.

Insert the pateh in the recess when
the cement has set. pressure

18 Press veneer down with roller and
leave awelght on it until glue resets.

pateh level to the surrounding veneer
(Fig. 24). Stain the patch, if neces-
sary, and ap ueveralmtaofﬁmsh
until level wi thammmdmgma.

sources

Materials not at your local hardware
or paint store may be available from:
Constantine’s, 2060 Eastchester Rd.,
Bronx, NY ll}lﬁl Gnrrett Wade, 161
Avenue of the ew York,
NY 10013; TheWmdworke:rs‘ Store,
21801 Industrial Blvd., Rogers, HN
55374-9514.

by rolling or tapping, then sand the

20 m.mmmm
cut diamond shape around damage.

Z83 Cement paper to a veneer sheet. Cut
out the diamond tracing with a razor knife.

21 Pry up the damaged veneer from in-
side diamond cutout using a razor knife.

with contact cement.

24 Apply the patch
When cement s dry, roll over the patch.
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THE OFFICIAL MILITARY ISSUE
ATHER A-2 FLYING JACKET

istory.
of the most famons
wrid War 1, the
relied on the A-2 for
ring “Flying Tigers"
arhawks, And Jimmy
t Tokyo in a
daring carrier-launched raid. Lighreseight and com-
fortable yet “tough as nails” the A-2 identified
its wearer as onc of an clite, beave breed of
fighting men

Genuine Military Issue.
Not a Commercial Reproduction.
Cooper Sportswear wis an original supplier
of the A-2's worn by America’s World War 11
flying heroes. Now, after a 45-year retirement
from active dury, th
LL5. Air Force has
recommissioned th

can own the very 58
issued o LS. Air
Nof a refiroduction —this €5 the genuine a

Proudly Made in the U.5.4
The Cooper A-2 is made in the UL.SA. using materials
and production methods specified by the LS. Air Force,
Premium hand stitched goatskin ensures MADIE 1IN
ruggedness and great looks. Knitted cuffs and
witist band and a spun cotton-blend lining
ensure drafi-free comfort. Details include

regulation snap-down collar, shoulder ————w
cpaulets, and roomy snap-close pockets. L 3 O o .../ P vt
You'll also receive a certificate of authenticity stating thut ¥ ol

| yours is fhe U5 Air Force A-2. Battle-proven and buoilt for
long life, the Cooper A-2 actually gets better-looking
with age

.

The actual jacket supplied
Payable in Convenient Monthly Installments. to the United States Air Force
The Cooper A-2 Leather Flying Jacket can be yours for just

5249 (plus §7.50 shipping and handling } payable in six
convenient monthly installments of §42.75 charged 1o your
| eredit card. Satisfaction guaranteed. If you are not delighted
| with your jacket, simply return it in original condition
| within 30 days for exchange or refund

Order today. Available in even sizes 34-52 regular and
long. Call about larger sizes (o 60) available for £§50
mare. { For best fit, order one size larger than your normal
jacker size. )

Mormal detivery on phane orders 4-8 business days

CALL TOLL-FREE: 1-800-848-1473

T M
J Willabee & Ward Satisfaction
| 47 Richards Avenue Guaranteed

UPLLASE PREWT CLEASLY)

City/State/Zip

Signature

il RTINS EBCT T sOCEFTR T

L] I prefer not to use a credit card and will pay by checkc
Enclosed is my check for §249 plus §7.50 shipping/
handling, a total of §256,50%,

Exp. Date *Any applicable sales tax will be hilled with shipment 606=231




NEW PRODUCTS
FALL
FINALE

Get ready for winter with
versatile new outdocr
power products.

| BY ROY BERENDSOHN, Assistant
Home Improvement Editor

This chipperishredder uses an Improved
shredding mechanism. Its eight triangular.
free-swinging hammers can be rotated six
times to extend their life. and they dellver
three times the energy of conventional
shredding hammers, says the manufacturer.
It's powered by a 6-hp industrial'commercial
engine and costs about 51220 at outdoor
| power equipment dealers. Write to Tornado
Products, Inc.. N114 W18605 Clinton Dr..
Germantown, 153022,

Clear A Path

This consumer chaln saw Incorporates
professional-quality features, according
to Its manufacturer. To ensure the compo-
nent’s longevity, its 34-cc engine has steei-
lined cylinders, its crankshaft is ball-bearing
mounted to reduce friction, and its bar/chain
lubrication s supplled by a gear-driven oiler.
Abo, Itz handle Is isolated from the saw body
with rubber mounts to reduce the vibration.
Equipped with a 1&-in. bar [shown)|, it costs
about 5180 at Solo dealers. For more Infor-
mation, write to Solo, Inc., P.O. Box 5030,
Newport News, VA 23605,

Snow Go
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Your TV Can Turn You

Into A Skilled, Money-Making
Automotive Technician!

You too, can become a well-paid
automotive tune-up and brake
repair specialist. All you need is a
television set.

Career Training International can
make this exciting offer because of a
revolutionary, new home study course that
uses videos as the main teaching tool.

FREE VCR!

See other side for details.

Your Future's Looking Bnghter ____________
lem“;ﬁ;f;’t;gy | Yes, I want to do more than
: | just change channels.
automotive course | ] £
can transform your gl , [want to change my Life!
weekend tinkering . | Send me a FREE brochure
talents intoa money-making career. | ghout C.TI's auto specialist
Even the beginner can benefit. | home study video course.
By combining step-by-step |

video lessons with hands-on “shop | wame
jobs” this course can qualify you ! e
to enter the job rich field of auto- : o -
motive repairs, in a surprisingly I | |
short period of time. ' Fhone:

|

|

I

|

I

I
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Career Training International’s
exclusive home study course is so
complete, it even includes the tools
and equipment you'll need to become
an automotive technician.

FINANCIAL AID IS AVAILABLE TO THOSE WHO QUALIFY.

__________ . FREE VCR!

For a future m

— g : & of unlimited opportunity, call or
S %E : : % write C.T.I.today. Discover more
2o 3 |E about this breakthrough method
aB g P % of learning a highly marketable
298 & skill. Do it now and find out about
1IN = our introductory FREE VCR offer.
E 8

5 B |5 — Call: (Toll Free)

- E E —  1-800-545-4466

TETIVIN 1

RIYESIOAN

FAIVLE JALING
FHLNI
VIS0 ON




Niche Filler

Designed to fill the niche between hand
tools and gas-powered equipment, this cul-
tivator/tiller churns a &-in.-wide swath, Its
il gear-driven steel tines are replaceable,
4 and you can reverse tine direction at the
flip of aswitch. The 1 1.5-pound machine

Is powered by a ':-hp motor and |

stands about 54 in. high. It costs L’ght FI-II'I'IP

about 5150 at hardware stores and | Light enough to carry with one hand, this 9-
home centers. Write to Black & pound pump can move 1860 gallons of water

Decker, Customer Service, per hour. It's powered by a 2-stroke, 25-cc
U.S. Power Tools Group. 10 3 engine and comes with 10t of 1-in.-dia. suc-
N. Park Dr., Hunt Vaﬂty, tion hose, couplings and a strainer. A garden |
MD 21030, hose fits on its outlet port so you can use it for
power washing your car or the exterior of
your home. It runs about 45 minutes on a |
tank of gas and costs about 5170 at home |
centers and hardware stores. For more infor-
: ¥ mation, write to Homelite, 14401 Carowinds
€ % Bivd., Charlotte, NC 28217,

Hole Punch Leaf Blaster

Bore holes for posts or bulb planting with | Blast leaves into a plle with a 180-mph air-
this 20-pound auger powered by a 41ccen- | stream. then vacuum them up and shred
gine. It accepts 2-, 4, & and B-in.-dia. auger | them with the Toro 850, its alrstream is ad-
bits, which bore to a depth of 30 in. (& 12-in. | justable down to %0 mph for delicate workc.
depth extender Is also avallable). Its dia- | It's powered by a | Z-amp motor, weighs 7
phragm carburetor allows horizontal drill- | pounds, and costs about $90 at cutdaor
ing. It comes with a toolkit and costs about | power equipment dealers. Write to Toro,
$600 at outdoor power equipment dealers | 5300 Shoreline Bivd., Mound, MN EEBH
[bits cost 540 to $60 extra). Write to RedMax, Ii'ing:rm:rmalcmpmerlﬂnl

Komatsu Zenoah America, Inc., P.O. Box | costs 5160 from Ringer Corp., 9959 ".failny r
1545, Norcross, GA 30091-1545, View Rd., Eden Prairie, MN 55344,

4 Power Compost

Turn over the vegetable patch this fall with
this rear-tine tiller. It's equipped with remov-
able bolo-type tines that chop vegetable
matter into small pieces. It's powered by a
5-hp. 4-stroke engine, with a 3-year warran-
ty, and a cast-iron gear-driven transmission.
It tills & 16-In. path up to 8 in. deep and has
hand controls that let you steer it from be-
hind or as you walk next to it. It costs about
§919 direct from Garden Way/Troy-BIIt,
102nd 5t., Ninth Ave., Troy, NY 12180, PM

Doubile Clip

Equipped with two blades stacked over
each other and offset 907, this push mower
recuts clipping: and leaves, turning them
into a fine muich. Its 20-in.-dla. die-cast alu-
minum deck has no outlet port to improve
muiching action. It weighs 60 pounds and is
powered by a 4-stroke, 4-hp Briggs and
Stratton engine with a 2-year warranty. It
costs about 5340 at Simplicity dealers. Con-

tact Simplicity, 500 N. Spring St., Port Wash-
ington, W1 53074.
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NEW PRODUCT

FROSTED
FINISH

TEXT AND PHOTOS
BY ROSARIO CAPOTOSTO,
Contributing Editor

to-use, low-sheen finish might be
interested in this new product from
Minwax, Called WoodSheen Frosted
Stain & Finish, it combines a low-
sheen rubbing oil with pastel-colored
stains,

Gel-like in consistency, it's suitable
for interior applications and cleans up
with mineral spirits.

| tried the finish on a pine clock case
and found it necessary to apply three
coats to build up a depth of color to
suit my taste, IT you prefer a lighter
finizh, just use fewer coats,

To use the finish, squeeze a glob on
a piece of serap wood or a nonabsorb-
ent surface. Dip a brush or rag in the
finish and spread it on the workpiece,
Allow it to penetrate for 10 to 15
minutes, then wipe the surface gently
with a =oft cloth. In 2 hours, it dries to
asoft sheen,

Packaged in 12-punce plastic
squeeze hottles, it costs about $6 at
hardware stores and home centers.

For further information, contact
Minwax Co., Ine., 102 Chestnut
Riidge Plaza, Montvale, NJ (07645, M

WoodSheen Frosted Stain & Finish comes in
arange of colors, including peach, jade, rose,
white, slate and pale gray [above). It com-
bines a pastel-colored stain with a low-
sheen oll finish and comes in a 12-ounce
plastic squeeze bottle. Convenlent to apply
and use, it's well-suited for small woodwork-
ing projects, such as the pine clock case
thown at right. WoodSheen does require
multiple coats, howewver, to bulld up a depth
of color that will sult you.

The consistency of mayonnaise, the finish is
easy to use without runs or drips. Squeeze It
out and spread It on the workplece.

Apply the finish liberally with a rag or brush.
Let it set for 10 to 15 minutes, then wipe the
surface with a soft cloth.

REVIEW

WOOD SIDING
INFORMATION

BY ROY BERENDSOHN, Assistant Home Improvement Editor

® Unlike some technieal guides, this
one from Western Wood Produets As-
sociation provides a good introduction
to its subject with a minimum of pro-
maotional hype. The language extol-
ling wood siding is limited to a few
introductory sentences, and then
afterthat, it's all solid, technical infor-
mation.

Well, but briefly, covered here are
the basics on how to apply plank-type
softwood siding. This includes prop-
erties of the material (grading, mois-
ture content), the types of nails to
use, and how to finish it with stain,
paint or clear water repellents, Its de-

tailed chart on estimating siding cov-
erage is especially handy. Withit, you
can determine the total cost of your
project’s siding if the lumberyard
gave you the siding cost in board feet
or in linear feet. [n all, the booklet
provides more than enough informa-
tion to get you started.

The booklet’s title, however, isa lit-
tle misleading. It does not cover all
natural wood siding—eedar shakes
and shingles are omitted. But it does
iliscuss beveled clapboard, rabbeted
clapboard, tongue and groove, board
and batten, log cabin and similar
plank siding styles.

— : = R

For your copy of the guide, just
send 75 cents to Western Wood Prod-
ucts Association, Dept. PM, Yeon
Building, 522 Fifth Ave. S.W., Port-
land, OR 97204, If you'd like a video
version packed with more details,
send $20 to the same address. ™
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Paoh Indiana since 1972
3,650 people,
1,260 babies,
2 floods,
LygoRa kel ...and 1 State Farm agent.

Hll'!i not a big city by any stretch. But
even in a small iown like this, things keep
changing. They pul up a new church not far
from the courthouse last year. Families are
building houses. Babies are being born. And
every time something changes, someona’s
insurance coverage needs reviewing, Thalb's
where Jeff Jones, Panlis State Farm agenl
for the last 18 years, comes in.

Like State Farm agents across the country,
Jeff offers all his policyholders a free State
Farm Family Insurance Checkup. That helps
them make sure that no matter what's
changed, thelr insurance coverage won't be
out-of-date. Whether it's auto, home, life

or health insurance.

In 1B years, aboul the only thing in Paoli that
hasn't changed is Jeff. And that's the way
folks in Paoli like it.

,,: | Likea good neighbor,
. l State Farm is there.

e

Stite Farm Insurance Companbes
Home Offices Bloomingion. [linois




APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

I have an RCA Whirlpool gas dryer,
antomatic model No. LM14641W0,
serial No.N0002259M517. When
turned on, everything works perfect-
ly for about 20 seconds, then the gas
turns off and the machine blows cold
air only. What's the problem?
PATRICKJOYCE
YONKERS, NY

Your 1965 gas dryer may either have
a bad master control on the burner
assembly or there may not be enough
air flouwing through the dryer.

To check the airflow, disconnect
the d-in.-dia. exhaust duet at the

dryer's back. Turn on the dryer and |
check for a large volume of air being |
| Blocked discharge duct, malfunctioning

forced out the exhaust. If you notice
little or no airflow, you may have a
broken blower belt, or the bearings

inside the blower assembly may be -

worn, causing the blower to run
slower than normal.

Tocheck the blower, disconnect the
power to the dryer and remove the
back service panel, With the panel re-
maoved, you can see the blower assem-
bly and belt at the left side near the
top. If the belt ts broken, slowly spin
the blower pulley. It should turn
without binding. If it binds, remove
the blower assembly by backing out
the hexhend screws around the hous-
ing and pulling out the assembly.

Check if a lint buildup or worn
bearings are causing the binding.
The gﬁ:wer bearing assembly is
Whirlpool part No, 238881, Also get
a tube of turbine oil, part No. 10943.
This is added to the bearing’s wick
when assembling the blower. The
combined cost of these parts should
be about $22. The blower belt 15 part
No. 691371, and it costs about $8.

Next, vacuum inside the exhaust
duct to remove lint, If the blower as-
sembly and belt are okay, check the
master control on the burner agsem-
bly. Before testing, reassemble the
drver and reconnect the exhaust duct
vent, then recheck airflow.

Checking the master control re-
quires a live voltage test, and unless
you are experienced at working with
electrical components, leave this toa
trained Whirlpool technician, Re-
mouve the spring clips holding the ac-

blower or burner assembly can cause gas-
fired dryer to blow cold air.

cess panel at the dryer's bottom front.
Pressavolt-ohm meter's probes to the
two wires that feed power to the burn-
er. Set the meter to the 125-volt AC
scale and plug the dryer back in.
Turn on the dryer to a heat setting,
and watch the meter and the flame. If
the flame goes out after a short time
and you still have voltage going to the
control, then there s a good chance a
bad master control is the problem.

Another remote possibility s that
the burner assembly may have a bad
cotl on the gas valve, If the coil is mal-
functioning, gas flow to the burner
will be shut off. The master control
with igniter assembly is Whirlpool
part No. 688229, and costs about
F§85. The entire burnerassembly with
controls and coils is part No. 239387
and costs about $140,

Fry Pan Needs Control

I have a Hoover stainless-steel fry
pan model 8668, which is no longer
made. [ need aJPR1104 uniprobe con-
trol for the pan, but I cannot find one.
G.W. LAWTON

LOUISVILLE.KY

A new eontrol is no longer available,
but you can send your old control to
Noffsinger & Bashor Appliances,
728 E. Main St., Trotweod, OH
45426, along with a check for $20,
The company will rebuild your old
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control, if possible, and send it back,
The repair should take a week and is
guaranteed for 30 days.

Needs Thermostat

We have a 1947 Sears Kenmore elec-
tric range that needs a new oven ther-
mostat (type B thermostat 25483-30).
It was made by the Wileolator Co.,
Elizabeth, New Jersey. Is it possible
to find a new one?
C.W.FITZ
RICHMOND, VA

The Wilcolator Co. went out of busi-
ness many years ago, and it's almost
impossible to find a new thermostat
for a 1947 range. I suggest you turn
off the power to the range and remove
the old thermostat, being sure to label
each wire as it is removed. Pack the
thermostat with a note with your
name, address and phone number,
and that you would like to have your
cantrol rebuilt and sent back to you.
Send the package to Control Ser-
vice Co., 1545 North Western Ave.,
Chicago, IL 60622. The cost to repair
and return your Wilcolator control is
about $50, ™
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Is Stolen
Every 22 Seconds. ..

PROTECT YOUR INVESTMENT WITH
A MOBILE ALERT°SYSTEM

Why take chances with theft
when it's so easy and inexpensive
to add this system to your car?

Super-Loud
Electronic
Horn Siren

Dual remotes give you exira Under-Dash
protection and real convenience. Controller
The pocket beeper alerts you to And LED Status
unauthorized entry while you're Indicator

away from your vehicle. The
keychain remote lets you arm and
disarm from outside the vehicle and
even sound the alarm in a serious
situation. You'll never be "alone"
on a parking lot again!

The paging pushbutton allows
someone waiting in the car to signal
you. You also get selectable siren,
beeper or both operation, handy
valet switch and a remote-mount
LED status indicator. Like all Mobile
Alert security systems, it's easy to

install and an outstanding value. Pocket-Size Arm/Disarm
Ask for #49-795. Beeper With Transmitter
Belt Clip
cREaTING NEW STANDARDS Radie Shack
RELIABLE QUALITY—Qver 1500 engineers and technicians develop, evaluate A #
and test lo our exacting standards—NOBODY COMPARES " MER’“ s

smartes buying docisons—NOBODY COMPARES. |+ o You ek the fEc"';al-?;-'E ) 4

Price applies ai participating Radeo Shack siores and dealers. Remotes battenes extra. Aadio Shack & & divsion of Tandy Corporation
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IF YOU WERE BEING SLAMMED BA ! AND FORTH
6,000 TIMES A MINUTE, WOULDN'T YOU
WANT ALL THE PROTECTION YOU COULD GET?

Your engine starts, Pistons move up and
down 100 times a second. Engine parts are
tortured at temperatures exceeding 4007
Tolerance levels between pistons and
cylinder walls are within one micron. High-
compression engines get so hot, they
can glow. Oil breakdown can shorten the
life of vital engine parts.

That's why there's Castrol GTX 20W/50,

protection against viscosity and thermal

breakdown. (For geographic areas where

temperatures are consistently below
20° F, Castrol also offers 10W/40, 10W/30
and 5W/30.)

Use Castrol GTX 20W/50. After all,
if vou were brushing up against a 440°
piece of metal, wouldn't vou want all the
protection you could get?

CASTROL GTX 20W/50.
ENGINEERED FOR TODAY'S SMALLER CARS.

Castrol’s higher viscosity helps
sustain a protective film between metal
surfaces while providing maximum



Custom VW Hood

Bolt-on, 1940 Ford-style hoods for all
VW bugs come with a 3-piece chrome-

plated aluminum grille that utilizes all
existing hardware for mounting.
1932- and 1987-style hoods are other
conversions that are also available.
Contact: Burly Industries, P.O. Box
10, 221 N. First West 5t., Mendon,
UT 84325, (801) 752-4359.

Dash Cover

Dash and rear deck covers protect
against fading and cracking from the
hot sun. They also reduce windshield
glare and add to the interior appear-

ance of the vehicle. Contact: Cover-
craft Industries, Inc., 19731 | (818)407-6660,
TOOLS AND EQUIPMENT

Sidewinder Speedwrench iz a stand-
ard reversing ratchet wrench that
combines the ratchet capabilities with
a 30" speedwrench. One 360° turn of
the T-handle is e?ual to at least eight
normal motions of the standard ratch-
et wrench. The slim Y4-in.-drive mod-
el is ideal where space limits ratchet
travel and where excessive repeti-

tions are required to install or remove
long bolts. Contact: Sidewinder
Produets Corp., 2066 Old Rocky
Ridge Rd., Birmingham, AL 35216;
(205) 823-3405.

Wrench

Gorilla Wrench uses 2-piece construe-
tion for lug wrench and %-in. sock
drive applications. The wrench works
as a breaker bar to loosen tight lug-
nuts and as a speed star wrench, de-
pending on handle setting., Contact:

Gorilla Automotive Products, 2141
E.51stSt., Los Angeles, CA 90058;
(213) 585-2852.

Antifreeze Changer
EZ Changer is a handheld valve that

flushes old coolant and corrosion from

the entire cooling system and over-
flow bottle through the radiator cap
opening. The system uses a garden
hose and a bucket go there’s no need to
open a drain cock. Old coolant is fully
contained. The unit will even refill
your cooling system with fresh anti-
freeze, Contact: Auto-Saver Corp.,
P.0.Box 75, Glenview, IL 60025-
0075;(800) CHANGEX.

Tight-Fit Drill

The Tight-Fit Drill Kit makes it possi-
ble to work in areas with as little as 2
| in. of elearance. You can also drill

around corners or over obstructions.
The kit comes with a right-angle at-
tachment, a threaded 6-in. extension,
achucking spud (toallow the bitsa to be
used in conventional situations) and a
B-piece drill bit set. Contact: Omni

anufacturing Co., 12961 Sunny-
side Place, Santa Fe Springs, CA
90670;(213) 946-8444.

Body Shaper

The Amazing Dise straightens sheet-
metal without the need for body filler
by using serrations, like corrugated
sheetmetal, around its 9-in. perime-
ter. The serrations hit only one high
spot at a time, penerating centralized

heat. Cooling the spot with a wet rag
then shrinks the metal. Contact: Sun-
chaser Tools, 3202 E. Foothill Blvd.,
Pasadena, CA 91107; (818) 795-
1588.

Oil Filter Wrench

Steen’s heavy-duty oil filter wrench
will remove even the most stubborn
filters. Turning the tool’s outer nut
causes the three fingers to tighten
down on the filter. Turning the inner
nut then removes the oil filter. Con-

{Please turn to page 50)

FOPULAR MECHANICS  OCTOBER 1990



Cars Countasy of Hadwerdy Bodies Inbemabanst. ing., New Mo, MJ.

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 tums 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 Liguid 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
et o] iy oo L i o B you maximum protection and beauty.

TR AN N iy, Pour on our Liguid Glass Wash Concentrate, Pre-Cleaner and Polish/Finish
today — 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 Qil. But don't wait. Once you experi-
ence a touch of ‘Glass, you'll never settle for less,

Liquid 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 will!

The Liquid Glass Total Appearance System is sold
at quality conscious retail stores nationwide, or call

g nNe now, toll free: 1-800-548-5307 for the name of your
e — nearest Liquid Glass Products Distributor. In N.J.,

On fibergiass boats, Liquid Giass Pro-Cleaner call (201) 387-6755. LIQUID GLASS ENTERPRISES, INC.

prepares the surface for Liquid Glass by P.O. Box 1170, Teanack, NJ 07666 LUISA
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8-0z. Protectant or Complete Dent & Ding
20-0z. Car Cleaner . Kit has filler, hardener, prim-
53 Wb/ THIES ar, putty and

Your choice . moral seens

power Plus™ Halogen Headlamps deliver whiter.
brighter light aheat to help you and ba sean!

Bound High or Low-Beam. 5.88 Each
Rectangular High or Low. samseins 6.88 Each

The Club is a highly visible Car Wax. 16-fl. oz fheguiicd
anti-auto theft device that ar 14-oz. net Wl paste.
deters break- “ A B2/ ¥R0 D5

ins, iy ]

Just agy “Charge 1" at participating stores!

0“CAN DO IT

1a-Lb. Bag of Rags. Car Polish. 14-0z, paste
guper-soft 100% fleece neads no buffing to jeave a
far any chore! L great shina! sans .

Wasghabla. san 16-F1. Oz Liquid. 4.99

cwrtlo Wwax

Concentrated All- Super Hard Shell® Car
purpose Cleaner & Wax. 16-1. oz liquid, 85-
Degreaser. 8 oz i L],

Gallon. weass 'l 7 . Ea.

Spray Gun handies lac- i5-ln. Impact Wrench.
quers to heavy latex. Just Remove stubborn lug bolts
squeeze the 2 with atrength,

trigger! sseir gase! wzou "

UltraPal” 2-HP Air-Com-
pressor has an ‘Jﬁi tank,

100 pai
99



icipati I
ting True Value, ca
F our nearest participa
Dr:-rauu-ﬁ HARDWARE, ext. 132.

J0-Ft. Retractable Corgd
l. 3 groundegd outlats

for portabie 26 gg
[ ]

POwer! secy;

23-Pc. SAE or Metric
Cumbinntinn Socket

|

Your choice

MASTER
MECHANIC

i

12-Fl. Oz. Brake or 8-F],
Oz. Power Steering

Fluid. Stock g gtEa

Up| womssiwannss

Anti-Freeze & Coolant
fights Corrosion yegr-

round. Stock up|
Gal. srsss

Nylen Car Cover with
tighit-fit elastic bim:l[rlg. Fits
most cars,

L] A | |

22-Fl. Oz, Super Flush
removes radiator ryst in ona

2asy step! 2 lg
5 | |

L1

HARDWARE STORES

7-In. Diagonal Cutting
Pliers are heavy-duty 1o
handie many 7 ﬁg
jobs! ragm

9-In. Random Orbital
Waxer & Palisher, Hand

polishing 49 g g
{ ]

motion. s

Bl Sy
AL T

T (HL

All-Season Motor Oil in ™ Aut,
Your choice of 10W3g ar
OW40 formulas. 8

- M OWIOD

Multi-Purpase Lubricant

stops squeak 8, loosens

rusty parts, I 39
[ ]

Puncture Seal with 8-in,
hose inflates tirg fast! Eas
to use| 12-gz. ﬂ

OZ, srases net wi. grry []

. SIHTIE Ty N 0 G N Alaska and Fawsl, Prices expes Dciober 14, 1590
- 3l Fipm Show And [Fi0es Sy vay Prices are sulbwect \o change withoul nilce ard may be higher
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AUTO PARTS GUIDE (cContinued from page 86)

tact: Steen Products, 402 Tillman
Ii_iécfd,sﬁ'nri Mill, SC 29715, (803) 548-

Tool Tray

Tool Maid engine-tool tray fits over
the carburetor stud of standard 2- and
4-barrel carburetors. The tray holds
spark-plug wires in position, and tools
and parts for easy retrieval. Contact:
Maid For You Products, 787 Phelan
Rd., Unit #9, Pinon Hills, CA
92372;(619) 868-6962.

REPLACEMENT PARTS

E-Prom
MRP’s replacement E-Prom (com- |
puter chip) for TPI Corvettes, Ca-
maros, Firebirds and Buick Grand
WNationals will boost

tion to.Tsec-
onds in the quarter-
mile and improve throttle
response and driveability. Con-
tact: MRFP, 12 Barbara Dr., Fair-
field, NJ 07004. (201) 343-0680.

Screen Antenna

Autotenna's microscreen pattern
antenna is equal in performance to a
factory 31-in. external antenna on
AM/FM bands, and exceeds an exter-
nal through-glass antenna for cellular

phones. Signal is unaffected by the di-

rection in which the car is traveling. |

Installation time is about 5 minutes.
Contact: Autotenna, 2575 El Presi-
dio St., Long Beach, CA 90810-1112;

f213) 632-5555. |

Lift Supports
The Lift Saver brace is a permanent,
inexpensive and easy replacement for |

worn-out hydraulie lift supports on
trunk lids, hatchbacks and hoods. De-

signed to support more than 360 |

0

pounds, the brace installs in minutes.
Contact: Lifetime Automotive Prod-
ucts, 2811 McKinney Ave., Suite 300,
Dallas, TX 75204;(214) 855-5455.

Heated Wipers

Thermo-Blade's electrically heated
windshield wiper quickly melts ice

g TG

and snow from the blade and frame
with heaters at each end of the frame
and throughout the length of the
blade. Contact: Thermo-Blade, Ine.,
Expressway 95 Business Cenier,
3580 Progress Dr., Bensalem, PA
19020, {800) 523-3499,

Automatic Mirrors

Gentex’s inside and outside rearview
mirrors dim automatically to reduce
the glare from headlights of following
cars. Anelectric current varied by the

amount of light reflected in the mirror
controls the darkness of the glass.
Contact: Gentex Corp., 600 N. Cen-
tenniaiSt.,Zee&and:ﬂf 49464;(616)
772-1800.

Timing Controls
MSD's adjustable ignition timing eon-
trols for domestic and import vehicles

with computer-controlled engines al-
low you to manually adjust the igni-
tion timing via a dash-mounted dial.
Timing can be continuously adjusted
for best economy, maximum perform-
ance and to prevent engine detonation
(spark knock, pinging) when the en-
gine is under heavy load, such as tow-
ing uphill or when using low-octane
fuel. Contact: Autotronic Controls
Corp., 1490 Henry Brennan Dr., El
Paso, TX 79936;(915) 857-5200.

Fuel Injection

Pro-Jection 4 4-barrel fuel-injection
system for noncomputerized carbu-

reted V8-powered vehicles is capable
of sustaining between 300 and 600 hp
{Please turn to page 92)
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WINTER COLD
STARTS CAN

REALLY GRIND
YOU DOWN

B
-
':E‘,; ecouse of stort-up, your ofl's in the pan, nat in the engine, So when you tum the key, mechanical parts grind fogethes untl shaggish makor oil can begin 1o flow.
™ And in those first oifical seconds, 70% to 80% of ol mechanical engine wear tokes ploce

Slick 50 Engine Treatment does what no other lubricant can
It profects engines af shart-up. So even during cold sorts when ofl ond ndditives aren’t there, Slick 50 protects and lubsicates your engine fo help reduce wear.

In fact, Slick 50 wos rcently tested by o major EPA-secognized independent loboro-
fory. And when the results were in, the Slick 50 freated engine hod 50% hess wer
compored fo the fest engine rm with referance oil olone

And odditional fests have alsa shown o dramofic reduction in fuel consumption.

it's not an oil, not an additive

Siick 50 tveats the engine, nof the ol It bonds FTFE fo working metol engine ports
to create o full time cooting so slippery ond tough, it lubricates md proteds for more
than 50,000 miles. Mo need fo odd af each ofl change.

In fodl, just one quost one fime gives you protection that lasts winter after winter,
cobd start offer cobd start. Plis protection that losts kanger than your cor pryments.

Slick 50 also warks with synthetic oils. And defivers maximum lubnicotion bensfits
even in turhio charged engines,

5o beor winter cold sharts con grind you down, odd Slick 50 Engine Treatment

4N [ | &

i S

voiloble ot outo ports stores motioawide.




AUTO PARTS GUIDE (Continued from page90)

on engines with 350 or greater cubic-
inch displacement. The system holts
onto most manifolds originally mount-
ed with a carburetor. The unit's low
profile allows it to be used on limited
hood clearance applications. Contact:
Holley Replacement Parts Div.,
11955 E. Nine Mile Rd., Warren, MI
48090,1313) 497-4000.

Clutches

Two clutches for late-model 5-liter
Mustangs offer 30 percent and 60 per-
cent more holding power, respective-
ly, than the stock unit. Centrifugal
force works to increase plate pres-
sure, but pedal pressure remains rela-
tively light and smooth. Contact:
Midway Industries, Inc., 15114 Ad-
ams St., Midway City, CA 92655.

Goodyear's Eagle GT+4 is an all-sea-
son version of its Eagle GT, offering
improved winter performance and
wet traction, and equal dry handling
capabilities. The tread pattern forces
a larger footprint area. Contact;

Goodyear Tire & Rubber Co., Mar-
keting Dept., 1144 E. Market St., Ak-
ron, OH 44316;(216) 796-8130.

Replacement Boot

Quick Boot CV joint replacement boot
kit uses a 2-piece design to quickly re-
place damaged solid boots without the
need to disassemble the axle, Once in-

stalled, the boot sections are fused, or
92

welded, together through a chemical
reaction using aerospace industry
technology. No special tools are need-
ed. The kits cover applications for
over 200 vehicles. Contact: Dorman
Products, 1 Dorman Dr.,, Warsaw,

KY 41095, (606) 567-7000.

Wiring Loom

Smoothie Loom system neatly routes
ignition wires and is constructed of
aircraft nylon, soit will not melt, mar,

Bl

distort or erack. The nonconductive
loom comes in five high-gloss colors to
match plug wires. Stainless-steel in-
stallation hardware ig included. Con-
tact: Maid For You Products, 787
Phelan Rd., Unit #9, Pinon Hills,
CA 892372 (619) B68-6962.

Engine Buildup Kits

High-performance engine buildup
kits for 305-350 Chevy, 351W Ford

- o
i __.l-'.":-;J."L

and 360 Chrysler engines come with
hypereutectic or forged-aluminum

Mg

pistons, Perfect Circle piston rings,
MPG power camshaft (with a profile
to increase low-end and mid]:'an e
torgue, while maintaining stock idle
and vacuum levels), precision hydrau-
lic lifters and a complete Vietor gas-
ket set. Alsoincluded in the kits are a
high-performance roller timing chain
set and Tri-Metal engine bearings.
Contact: Dana Corp., Automotive
Distribution Sales Div., P.O. Box
455, Toledo, OH 43692-0455; (419)
BA1-1900.

Dropped Spindles

Bell Super Tech dropped spindles are
designed to lower 1982-88 Chevy Ca-
maros anid Pontiac Firebirds by 2in.,
and still maintain OEM wheel travel,
an caster, camber and toe-in settings.
Cast from high-strength ductile iron
two grades higher than OEM, the

spindles are a bolt-in replacement,
and do not affect stock springs, steer-
| ing, brakes and shocks. Other applica-
tions are also available, Contact: Bell
Super Tech, 152 M St., Fresno, CA
93721;1209) 445-1602.

- Exhaust Systems

Complete bolt-on exhaust systems
can convert a stock exhaust system to
a high-performance DynoMax system
without the need for any pipe modifi-
cations. The heart of the new exhaust
system is Walker's DynoMax very

. ___ '__“
[
-

= e ——

low-restriction Super Turbo muffler,
Contact: Walker Manufacturing
Div., Tenneco Automotive, 1201
Michigan Blvd., Racine, WI 53402;
(414) 632-8871.

iMore Auto Parts on page 94)



Amarica’s favorite pastime has pro-
duced one of America’s most enduring
collectibles: the baseball card. Today, seri-
ous collectors pay as much as $8,000 1o
acquire orginal Topps® cards.

The Hamilton Collection s proud to
present Baseball's Dream Team, an
exclugsive collaction of twalve porcalain
basaball cards commamorating some of
basebsalls legendary greats. Each issua
presents an exact replication of an origi-
nal Topps® card. From Wilie Mays, to
Mickey Mantie, these ame the most valu-
able of all Topps® basebail cards.

Each Baseball's Dream Team card is
presented on the world’s thinnest porce-

lgin, cut 1o the exact size of the original
card. A handsome ash wood base, crefied
in the shape of home plate, accompanies
sach card, And the antire collection can be
displayed in the custom designed woodan
rack. included with your collection.

As a subscriber to Baseball's Dream
Team, you will receive two cards svary
othar month at a price of just $19.50 par
card. Baseball's Dream Team is available
exclusivaly from The Hamilton Collection.
You are fully protected by our 100% Buy
Back Guarantee—you may returm any
card within 30 days of eceipt. for a prompt
replacement or Tull refund. Return your
rasarvation today.

-;{"Auihlntil: Basaball Cards
reproduced on porcelain

ROOKIE BALL

&Y Zres

{hma e -l s e e s 1o
W i 11wy o g

ol i 118 B ey o, A Bigres Ressrved .
Mttt by 8 K % Chang U s

T L WA [ i, 1N

O B, Al Hights Meservod.

I_ﬂ'ﬂlpﬂl'l-d by: October 31, 1990 —I

Plaaaa socepl my eservation for Baseball's
Dreaam Team. | will receive two porcelain cards
evary ather month, payable st tha rate of ona
card per month. The guaranteed issue price is
$19.50 (plus $1.60 shipping and handling par
card]. | may cancel this subscription at any tima.
| need send no money now. | will be billed for
my flrat card prior to shiprmsnt. Ozl G LA

mim, ] darm. [, [
Address

City
Stata
Telephone Mo. | ]

Signature
"CA, FL. and IL residents will be charged
mppropriate state sales tax. All reservations
muat be signed and are subject 1o sccaptancs,

The Hamilton Collection

Lnnh-qsq..nlm_ POL Box 48051, Jacksomville, FL 17771
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AUTO PARTS GUIDE

TRUCK ENHANCEMENTS

Ride Control System

The Gabriel Ryder Command Vari-
able Ride Control System for light
trucks and 4wd vehicles is program-
mable for touring or a higher damping
“gport” setting at the push of a but-
ton. The system consists of four foam-
cell technology, electronically
controlled shock absorbers; a dash-

mounted switching module; an under-
hood control unit; and electrical
wiring and connectors. Instructions
and hardware are included. Contact:
Gabriel Ryder Command, 250 E, Ke-
hoe Blvd., Carol Stream, IL 60188,

Ramp

The Deck Ramp is a 5-in.-high tele-
scopic unit that becomes a second
floor in your pickup. Designed with a
third plane to eliminate the hangup

Bhioas ]

point on other ramps where the ramp
and vehicle meet, the ramp slides into
and out of loading position in 30 sec-
onds. The unit, designed for full-size,
long-bed pickups, installs and re-
moves in 5 minutes and requires no
special tools. Contact: Deck Slider,

t. I, P.0. Box 1000, Stewartville,
MN 55976, (800) 533-3123.

Rolitop Cover

Rolltop Cover instantly rolls out of its
9%-in. storage canister to cover the
bed and keep contents dry and secure,
Interlocking aluminum panels under
the fabrie provide security from
break-in, and the full-length handle
allows 1-hand operation. It fits most
domestic and import pickups, and in-
stalls in 30 minutes with a drill and
screwdriver. Contact: Pace-Ed-

4

T %y R

wards Co., 100 Commercial St., Cen-
tralia, WA 98531 (800) 338-3697.

Tailgate System

Aero Gate and Aero Duet systems im-
rove pickup truck aerodynamics.
e Aero Duct is a targalike wing that
wraps over the top and sides of the
pickup truck’s cab to direct airflow
into the vacuum area behind the cab,
The Aero Gate system consists of
multiwings made of reinforeed plas-
tie, adjusted from inside the cab from
near-parallel to the ground to a closed
position, to further control airflow for

handling, performance and fuel econ-
omy. Contact: Mantex Corp., Plastics
Div., P.O. Box 15, 1800 Metamora
Rd., Oxford, MI 48051. (800) 66-
MANTX.

Camper Top

Kwikie Kamper is easily installed in
15 minutes, using a 3M Scotchmate
hook and loop tape to fasten the tubu-

lar steel framework to the truck for
access through the cab’s sliding rear
window. When parked, the 40-pound
unit's gide covers and back are de-
signed to be folded to create a sun-
shade. Contact: SC Manufacturing
Div., Adbrook, Inc., 11879 Wood-
bury Ave., Garden Grove, CA 92643;
(800) 323-8922,

Fastener
Btayput Fasteners' shock cord cover
clip for pickup truck tonneau covers
| remains under tension to keep cover
| taut and trim. The clip, which is made
| from nylon, can be used with its own
knob or with any other nylon or stain-
less-steel hook. Installing the shoek
cord cover clip re-
quires punching a
Vi-in. hole in the
cover and snap-
ping the fitting
| into the fabrie with
| a special setting |
tool. Contact: |58
Stayput Fasten- [
ers, 1256 Via Yella,
Newport Beach,
CA 92663;(714)
673-2967.

ki

Cargo Carrier

The Wheelless Trailer adds 14 cu. ft.
of dry, secured storage by attaching

——

the unit to any Class 111 receiver
hiteh. The unit is made of high-impact
ABS plastic, weighs 61 pounds and

{Please turn to page 96)
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For
fill up wit

If you're looking for a way to improve your vehicle’s
performance, install a sel ol Bosch Platinum spark
plugs. And step on it

The minute vou do, vou'll get smoother
acceleration, improved [uel oot gt
efficiency, and, ui.rt' course, P‘:'_ )
quicker starts. As you can see
in the cut-away, Bosch Platinum
has a 99.9% pure platinum center

i, Sales Grimip. The Boseh nasie anid svinbil e regstensd trademark

better performance,

premium.

elecirode engineered into a revolutionary extended
insulator design. It's the only plug in the world
with this feature.

Next time you change your plugs, try a se

Bosch Platinum, the premium

g E “‘ spark plug. You'll be
E g]’, J_'—": better off in the long run
z|= i

“l locate the i:- 15 |'| e

nearest vou, call 1-800-882-8101.

The Ultimate

Spark Plug.




AUTO PARTS GUIDE (Continued from page 94)

will carry up to 240 pounds. Contact:
Carefree of Colorado, 2145 W. Sixth
Ave., P.0O. Box 664, Broomfield, CO
80020;(303) 469-3324.

Light Bar
NightLighter light bars are made of

solid-steel construction to eliminate |

any possible torsional flex or boune-
ing. All bars are custom-fit and
Fredril]ed for easy, no-cutting instal-

ation. Optional pedestal allows
mounting up to seven lights. Choice of

el

= !/ A

roof mounts, rollbar and windshield |
mounts. Contact: SC Manufacturing
Div., 11879 Woodbury Ave., Garden
Grove, CA 92643;(714) 530-5754.

Bed Box
The Delta Commander is constructed |

of high-density polymer formed over
aspecially designed full-length lid and
bonded floor. The unit is strong
enough to earn the industry’s first

(

guarantee against sagging. The box
resists rust, chemicals, salt spray and
extreme cold. Contact: Delta, Inc., of
Arkansas, P.0. Box 1846, Jonesboro,
AR 72403-1846; (800) 643-0084.

Tilt Cap

Tilt-A-Topper kit installs onto any
new or existing pickup cap, allowing
the entire cap to be easily lifted up
sideways. Cargo can be loaded and
unloaded from the side of the truck,
with no need to erawl around inside.
It can be installed on aluminum, fiber-
glass or plastic caps with no drilling
required. Contact: Cosmos Enter- |

prises, Inc., Huy. 79 E., Elbow Lake,
MN 56531;(218) 685-4403.

Tallgate Net
Covercraft's Tech-Flo tailgate net for

| full-size and minipickups uses an an-

odized aluminum I-beam eonstruction
and is guaranteed not to sag, Contact:
Covercraft Industries, Inc., 19731
NordhoffSt., Northridge, CA 91324;
(818) 407-6600.

Cassette Alarm

This key-operated cassette alarm
locks into the cassette player and fea-
tures an alarm powered by a 9-volt
battery. Forcibly removing the alarm
will destroy the cassette mechanism.

Contact: Anes Electronics, 4112 Del
Rey Ave., Marina Del Rey, CA
90292,

Digital Thermometer

Battery-powered digital thermom-
eter gives inside/outside temperature
at the flick of a changeover switch.
Easily installed with Velero tape.
Contact: Car Mate, Inc., 306 8. Lem-
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on Ave., Walnut, CA 91789 (714)
595-2959,

Portable Garage

Carcoon portable garage provides
storage for any car under 17 ft. long.
Waterproof vinyl/polyester fabrie
over 1-in. galvanized tubing setsupin
minutes with no tools. Interior space
is 144 sq. ft. Contact: Autonetworks,
P.0O. Box 728, Rancho Cucamonga,
CA 91730.

Wheel Locks

Exten wheel locks serew onto one
stud on each wheel and feature a free-
spinning sleeve. Unlike “puzzle
locks,” the Exten design makes them
registant to removal with tools that
friction-wedge on the outside rim of
the lock. The Exten unit uses a key

"% S

which has two pins mounted in the

roper combination to fit the two
EDIEB in the locknut. Contact: Exten,
Inc., 50 Stradtman St., P.O. Box
1508, Buffalo, NY 14240-1508;
(716) 895-2216.

Tire Cradle
uickwheel flat-tire eradle assumes
e rolling funetion of a disabled tire
to avoid the hassle involved with a
roadside re%air. Li%htweight and
easy to use, the unit's loading ramp is
unfolded and positioned in front of the
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flat tire. Driving onto the unit auto-
matically locks the tire and car wheel
in (Fiace The unit’s three heavy-duty
riding wheels operate as the car’s
fourth wheel with no noticeable
change in braking or steering per-
formanece. Quickwheel will carryup to
1320 pounds, weighs 19 pounds and
measures 13 x 11 in. folded. Contact:
Quickwheel, Inc., 52 Mason St.,
Greenwich, CT 06830.

Oil Spout

Spillsaver oil spout features a built-in
twist shutoff valve that stops drips
and leaks. The spout screws onto
most 1-quart plastic bottles of oil.
Contact: FloTool International, 135
E.Alton Ave,, Santa Ana, CA 92707;
(714) 850-9212.

FANT L TN O

WO MORE SPILLE BEFORE ENTERING FILLER HOLE
ON JOFF TWIST STOPS BPILLE AND DRUPS

8 S Tne Mo-Mews, ho-Sgll Paurng Bpoul”

Memory Saver
This computer memory saver elimi-
nates the need to reprogram comput-
er functions, such as digital radios,
clocks and ke{leaa entry systems,
when the vehicle battery has been dis-
connected. The unit maintains power
by J)lugging into the cigarette lighter
and elamping the cable ends to a 12-
volt “slave” battery. Confaci: East

POPULAR MECHANICS  OCTOBER 1990

Penn Manufacturing Co., Lyon Sta-
tion, PA 19536, (215) 682-6361.

Engine Degreaser

Berryman BioGrade Engine De-
greaser is formulated to accelerate
biodegradation, while emulsifying

compounds into environmen-
tally safe particles. The degreaser
removes heavy grease, dirt and road
grime from engines, machinery, tools

and driveways. The environmentally
friendly degreaser sprays on and
washes off, Contact: Berryman Prod-
ucts, 3800 E. Randol Mill Rd., Ar-
lington, TX 76001 ;(800) 433-1704.

Remote Starter

AutoCommand allows you to start
your car by remote control from over
400 ft. away with a touch of a keychain
transmitter. It can also turn on the
heater or air conditioner before you

(Please turn to page 100)

Where is Rislone needed most?
-

From new car or truck to one that's older, from classic to
exotic . , . whatever your answer, you're right. With a quart
of Rislone® Engine Treatment replacing a quart of oil in any
car or truck engine, you can count on performance like this:
In new vehicles, Rislone prevents engine deposits; prolongs
smooth, powerful engine operation. In older vehicles, it
removes power-robbing varnish, gum and sludge; quiets
noisy valves and lifters: and assures a quieter. smoother
running engine.

Sa, whether new or old, 4-, - or B-cylinder, reach for a
quart of Rislone . . . now with a bold, new look.

FREE Lube Tips booklet. Wrile or call 414-324-2211,

The Shaéar Company = Depl. PID0 PO Bon. 41 + Waupisn, W) 53063 = £ 1960 The Shales Company

a7



Favoritism
in The Workplace.

« Most standard horsepower in any 1/2-ton pickup.
* Bigpest standard payload. Two-tier loading.
« Shift-on-the-fly Insta-Trac" America’s favorite 4x4 system.

* Maore leg and shoulder room than Ford.




| ;//nj—;

BUMPER TO BUMPER PLUS

Chevy Half-Ton. America’s favorite pickup. Ever wonder why so many
people work with Chevy trucks? Just check out these benefits: Power. Payload.
Two-tier loading. Leg and shoulder room. The hardworking Chevy
Half-Ton. No wunder it's America's fav:::srite pickup.

fée* ot

More Peaple Are Winning With - -':D? of America. TODAY'S TRUCK IS CHEVROLET.”

-
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enter. A security feature prevents
the car from being driven until you in-
gert the key in the ignition. Contact:
Design Tech International, 7401
Fullerton Rd., Springfield, VA
22153;(703) 866-2000.

Warning Scanner

Colt CHiPS Detector alerts drivers to
the presence of state police within a 3-
mile distance. Not a radar detector,
the unit monitors the special radio
channels used by state police and vi-
sually and audibly alerts the driver

when it detects transmissions being
made on these channels. The scanner
also picks up traffic and road reports
and emergency weather information.

100

Contact: Chips/Comtron, 313 Main |

St., 8. Fork, PA 15956, (800) 344-
5188.

Tire Pressure
Controller

EntireControl automatically moni-
tors and adjusts tire pressure. The
system uses a dash display, which
houses a main computer, programing
buttons and warning . Detec-
tor/drive modules monitor tire pres-
sure changes and work with actuators
that inflate or deflate the tires. Con-

tact: Techni Guidance, Inc. 3000{?&—

ronado Dr., Santa Clara, CA 95054;
(408) 970-8841.

Cuddly Animals

Buckle Up Buddies promote seatbelt
use by children, as these furry ani-
mals fit over the belt, allowing the

kids to snuggle when they buckle.
Available in various designs. Con-
tact: ABC Auto Beauty Care, 3450
Wible Rd., Bakersfield, CA 93309,
(805) 836-0677.

Windshield Repair Kit

The Clear Star Windshield Saver re-

pair system fixes a multitude of break
Iifges including bull's-eyes, flowers,

hips and stars, The system fills
glass breaks with transparent resin,
which protects the formerly broken
areas, and substantially restores visi-
bility to the repaired area. Contact:
Clear Star Products, Inc., P.0. Box
737, E. Moriches, NY 11840; (516)
A78-8346.

Auto-Etch glass-etching kit enables
you to permanently etch your car's

PROTECT YOUR CAR BY THE NUMBERS

AUTO-ETCH
ANTITHEFT

Mehicle Identification System

VIN number on all the car's windows.

This discourages car thieves who
would have to replace all the windows
to resell the car. Contact: Armour
Products, Godwin Ave., P.0O. Box 56,

Midland Park, N.J 07432.
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How to build a high-paying career,
even a business of your own,
in computer programming.

perin

LTI

RICK BRUSH,
NRI PROGRAMMER/ANALYST

Start with training that gives you
hands-on programming experience
—at home and at your own pace.
Training that begins with BASIC,
then continues with Pascal, C, and
COBOL-today’s hottest computer
languages. Training that even
includes a powerful IEM-compatible
computer, modem, and program-
ming software you keep.

Start with real-world training.
The kind of training only NRI
provides.

Now with NRI's new at-home training
in Computer Programming, you can be
one of today's highly paid, creative
team of computer wizards who give
computers the power to carry out an
astonishing range of business, profes-
sional, and personal applications. Now,
with NRI, you can be a computer
programmer, ready to build a high-
paying career—even a business of
your own—making computers do
anything you want them to do,

The only programming course
that includes a powerful
computer system and
software you keep.
Unlike any other school, NRI
E‘I-"I-"'!.‘.S}"D'LI hands-on programming
experience with a powerful IBM
compatible West Coast com-
puter system, including 2400

Only NRI glves you an IBM-compatible computer with modem,
640K RAM, disk drive, monitor, and software—BASIC, Pascal, C,

and COBOL—all yours to keap!

--thuh-hw_' =

baud internal modem, 640K RAM,
disk drive, monitor, and invaluable
programming software—BASIC, Pas-
cal, C, and COBOL—all yours to keep.
You get the experience and the
know-how, the computer and the
software to get to the heart of every
programming problem, design imagi-
native solutions, then use your choice
of four key computer languages to
build original, working programs.

No matter what your background,
NRI gives you everything you
need to succeed in programming,
today’s top-growth
computer career field.

You need no previous experience to
build a sucecessful programming career
with NRI training. Indeed, your NRI
lessons start by walking you step by
step through the fundamentals, giving
you an expert understanding of the
programming design techniques used
every day hy successful micro and
mainframe programmers. And then
the fun really begins.

C, and COBOL, Then, rounding out
your training, you use your modem to
“talk" to your instructor, meet other
NRI students, even download pro-
grams through NRI's exclusive pro-
grammers network, PRONET,

Your career in computer
programming begins with
your FREE catalog from NRI.

For all the details about NRI's at-home
training it  smputer Programming,
send the .pon today. Soon you'll

receive N s fascinating, information-
packed, f color catalog.

Openi o and you'll find wivid
descripti .s of every aspect of your
NRI trair ng. You'll see the computer
system i luded in your course up
close in ecial, poster-sized foldout
section. 1, best of all, you'll find out
how you ®RI training will make it
easy for ou to build that high-paying
career— “en a business of your own—in
comput  programming.

You master today’s hottest computer languages Zalning the skills you need to
bulld programs for a wide variety of real-world af slications.

With your personal NRI instructor
on call and ready to help, you use your
computer and software to actually

design, code, run,
debug, and
document
programs in
BASIC, Pascal,

TrPrrCrrer B

e o

Send for your NRI catalog today.
It's yours, free.

If the oupon is missing, write to us at

the NRI School of Computer Program-

ming, McGraw-Hill Continuing Educa-

tion Center, 4401 Connecticut Avenue,

NW, Washington, DC 20008.

IEM 15 a Regmtered Trademark of the 1BM Corporation

r__________________ﬂ

m School of Computer Programming

. McGraw-Hill Continuing Education Center
4401 Connecticut Avenue, NW
Washington, DC 20008

YES! Pieaze rush me my FREE catalog describing NRI's
at-home traming in Computer Programming.

i

MAREE

g

(plede prind)

ADDRESS

CITY/STATL/ I

Accredited by the National Home Study Council

. ——— —— ——— ——— T —— — — s

5438-100




PR ILLLISTRATION BY (DOM MANNES

CAR CLINIC

BY MIKE ALLEN, Assistant Auto Editor

An Airtight Solution?

' Here's a tip for all the Car Clinic read-

ers. One of my tires had a slow leak
—just fast enough to need air every
day. And the air was leaking out of the
valve core. So I just removed the core
from the stem and used penetrating
oil to blow the dirt out of the valve
stem. I reinstalled the core, and good-
bye leak! JOHN FINAGLE

PORTLAND, OR

Thanks for the tip, John. It's good to
be able to repair an annoying leak
without being at the mercy of the lo-
cal service station. Remouving the core
is easy enough with an inexpensive
valve core tool—something that's
part of my trunk toolbox, along witha
co of new cores. Dirt or corrosion
can easily keep the small valve hid-
den in the middle of the valve core
from sealing, and often i’s not possi-
ble to blast it out of the way by ust
adding and bleeding air. It sticks
the rubber valve seat inside the mm
However, don't ever use penetrat-
ing otl or any other petroleum prod-
uct on rubber parts, like the rubber
valve seat or seal, or the rubber valve
stem. It will break down the rubber.
If you must use a lubricant, use sili-
cone lube or something water-based,

like Armor-All or Sonof a Gun.
I also heartily recommend using

truck-type valve stems, rather than
the rubber kind. Or at least replace
the rubber ones whenever the tire
mounted on that rim is replaced. The
rubber stems do deteriorate, and cen-
trifugal force can make them fail at
high speeds.

Also be aware of the fact that there
are long and short valve stems, and
long and short valve cores, and they
shouldn't be interchanged. And use
the screw-on caps to keep dirt out,
and air in.

The Meaning Of Truth

Could you clear up a discussion [ was
having with some other mechanics? If
the manual ealls for, say, 50 ft.-lb. of
torque on a bolt, what happensif [ use
a Y-in.-drive torque wrench, and
then a reducer and a ¥-in. -drive sock-
et? Will the torque reading be true?
Or iz there a correction that should
be added to the 50 ft.-1b. number?
SHELDON WERTHEIM
FLUSHING, NY

You can use any combination of
straight adapters, extensions or re-
ducers on a torque wrench without a
carrection factor. You can even use a
universal, if the angle is shallow.
The only time you'd need to add
any correction is when the adapter is
horizontal. That is, it's parallel to the

the slightly more expensive steel

104

beam of the wrench. These adapters
are specifically made to extend to
the capacity of a torque wrench—
although I haven't seen one in years,
not since | purchased a fMd micro-
meter-dial torque wrench.

Basically, these adapters make the
distance between the bolt and your
hand longer. With the same force
plied to the handle of the wrench, t
torgue is proportional to the distance
between your hand and the bolt.

If there’s 18 in. between the handle
of your wrench and the drive, then
adding an 18-in. adapter would give
you twice the torque that the wrench
indicates. A 6-in. adapter would give
you 15, making your 50 ft.-lb. indi-
cation actually represent 67 ft.-lb.

Doin' The Laredo
Crunch

My Jeep Laredo, once in every 50
shifts or so, will crunch First gear
when I try to get away from a traffic
light. [ alwayssit at alight in Neutral,

rather ﬂmnﬂulding the cluteh down.
[t all happens so fast that I don't
have a chance to react. The hydraunlic
transmission fluid is full. What is the
problem, and will it reduce the life of
my transmission?  8SGJ. CARRIERE
FORT HOOD, TX

It's not necessarily a problem. When
the car is idling in Neutral and your
foot is off the eluteh, the clutch disc
and trans-input shaft are turni. m’
the same as the engine. W

you press tfe clutch pedal down, rhe
elutch disc must decelerate to 0 rpm
before first gear can engage without
i:mdmg There's a synchronizer to

Ip this

But if the engine isn't at idle, or
your foot is a little behind your gear-
changing hand, you'll get an occa-
sional erunch, as the teeth of first
gear skip over each other’s tops before
they mesh.

(ive the parts a second or three to
sﬁin down on their own before you
shift to First. Check for a dragging
clutch dise or bad pilot bushing this
way: At idle, in Neutral, push down
the clutch all the way to the car-
pet. (Check that the clutch adjust-
ment is correct, first.) Count to five,

{ Please turn to page 106)
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Eagie Talon TSI Tub0. . ..........0evens

Isn’t your car worth 'the extra protection?

... $16,685
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Source Automobive News 121880, Prong the ‘90 Modeds™
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FINALLY,

CAR CLINIC { Comtimued from poage 104}

and put the trans into Reverse. If
there’s grinding, investigate further.
If not, there’s nothing wrong. Use Re-
verse because the reverse gear has no
synchronizer. It's the most suscepti-
ble to dragging elutches.

Blowin’ More
Than Smoke
1 have a 1986 Chevy with the 2.0-liter
4-cylinder engine. When I try to pour
oil into the filler when the motor is
running, it just blows back out. I had
two 6-cylinder Oldsmobiles that
sucked the oil in when [ did this, but
this Chevy just blows it all over. Will
this make my valve covers leak?
There's no smoke from the exhaust,
and the oil consumption is low, but
there must be something wrong.
CHARLES ULANCH
GRAND RAPIDSE, MI

Those 6-cylinder engines had push-
rods. There wasn't much under the
valve cover except rocker arms slowly
rocking back and forth. Your Chevy
has a camshaft whirling around at a
pretty good clip, about an inch from
the oil filler cap. And that oil isn't
blowing out, it’s being thrown out as

106
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The Pause That Refreshes

So you've finally gotten around to putling in those
new ignition points. Or you're miles from r':;ilw hara in CARE
your 4x4 and the old points just melted. Whatever TIP

All you really need is a screwdriver to inslall the

new ones and a set of feeler gauges . . . Uh-oh. No feeler gauges.

Kicking yourself for owning anything so ancient that it still even has points,
you're now going to have to guess at .016 of an inch with
your calibrated Mark | eyeball

A But first, sit a spell and enjoy a can of some cold fruit

S juice or your lavorite beverage, becausa the pull tabs on

i the lids of the cans are made out of sheatmetal that's

almost exactly .015 in. thick, at least the anes

I've measured are, And thal's close enough o

gel you home or to someplace where you

can gel the proper gauge or tach/dwell
meter. And recycle that can

CAR

'\\

IGNITION POINTS
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ENouGH To BE GALLED ReD

—_—

the camshaft flings it back out.
Everything is normal. Just shut off
the engine before removing the cap.

White Magic

Help! My mechanic recommended
that I put % pint of motor oil into the
replacement radiator of my '84 Blazer
to prevent white deposits from form-
ing, He says he does this in all his
trucks and cars, and his father-in-law
says he uses the same trick.

The auto shop teacher in the local
high school says I did a bad thing.
Conventional wisdom seems to be on
his side. But my radiator is free of
white deposits. Who's right?

T. MCQUAY
MINDANOGA, ONTARIO, CANADA

Assuming that you're using a proper
50/50 mix of a brand-name coolant,
there is no need to add anything else
to your radiator, There are plenty of
anticorrosives in modern glycol-
based coolants. Adding motor oil,
however, is really hard on the rubber
hoses and O-ring seals in your en-
gine.Don't doit,

Heavy Metal Thunder

I have an "88 Lincoln and an "89 Mus-
tang, both with 302 V8s. Any advan-

POPULAR MECHANICS » OCTOBER 1990

tage to using the new platinum-tipped
spark plugs! VERNON OSBORNE
LAKE HAVASU CITY, AZ

I'ma big fan of precious-metal tipped
spark plugs. They last longer and
burn cleaner, with a wider heat
range than conventional plugs. I es-
pectally like them in cramped engine
compartments which make plug
changes about as much fun asassem-
Bling a model airplane inside a pizza
oven—blindfolded .

There are a number of manufac-
turers of precious-metal plugs be-
sides the one you mentioned in your
letter. The plug tips might be con-
structed of platinum, a gold-palladi-
um alloy or a silver alloy. The prices
are often quite unpredictable. I've
seen the same plug sell for as little as
$1.89 or as much as $12.50, so it pays
to shop around,

Incidentally, these plugs aren’t
new. They've been around in automo-
tive applications for at least 25 years,
and in aircraft before that. ™

D0 YOU HAVE A CAR PROBLEM?
oust osk Mike about it Mail your guestion fo Car
Climie, Popular Mechanics, 28§ W. 57th 8¢, New
York, NY 10015, While letiers, fares or phone
calls canmot be anmwered individually, problems
of general interest unill be discrssed in the columin

SERVICE TIPS
B Jeep/Eagle owners with the 4.2-liter
engine should be aware that there are two
different oil filters.

1886 and prior engines usead an ol filler
without an intemal bypass valve and ¥-in.
threads.

1987 and later vehicies used an oil filter
with an internal bypass valve and 20mm
threads.

The twa filters are not interchangeable,

although the later filter will probably screw
onto the smaller threads for the earlier
one, so beware. TSB 09-57-88
B Pontiac TSB 88-6-10 says that slight
weepage and tracks of residue from the
weep hole on the bottom of your water
pump are normal, and not necassarily in-
dicalive of a leaky pump. Dripping from
the hole when the cooling system is pres-
surized doas indicate a leak.
B Clicking noises during braking from the
front end of 1984-88 Escorts, Topazes
and Lynxes may be the result of excess
clearance between the pads and caliper
housing.

TSB 88-20-6 details peening the end of

the pad backing plate to obtain the proper
J006-in. to .01 2-in. clearance.
B Ford TSB B9-16-7 shows how to cure
a/c evaporator condensation water leaks
into the passenger compariment of ‘89
Probes by trimming approximately 1% in.
from the rubber drain tube in front of the
dash panal.

1oy




There's an all too com-
mon notion that owning
a 4-wheel drive vehicle
means sacrificing a
smooth ride and com-
fortable interior environ-
ment. But the 4-wheel
drive Ford Aerostar is
changing that notion—
combining improved
traction with ride and
handling so exceptional,
you may not even realize
vou're driving a 4-wheel

drive vehicle,

Advanced electronic
4-wheel drive and
anti-lock brakes.
To help vou stay
calm (even when
the weather
doesn’t), we gave
this Aerostar the most =
advanced 4-wheel drive availablein & s
aminivan: a full-time system that elec-
tronically senses road conditions and accord-
ingly adjusts the power given to each set of
wheels. In addition, we included standard
rear anti-lock brakes, designed to inhibit rear-
wheel lockup and help vou make straight stops.




Smooth handling. Comfortable ride.

Bul since a minivan should be as comfort-
able as it is comforting, we also gave
Aerostar smooth ride and handling, along
with a well-appointed, roomy interior. In
fact, Aerostar has grealter rear cargo capacity
than Caravan or Vovager.*

Standard 4.0L V-6 power.

Asfor Aerostar's4.0L V-6 engine, i, oo,
is capable of handlmg practically anythin
whether vou're towing up to a 4500- puumf**
trailer or just looking for a little extra power,
It's one more reason Aerostar 4WD is ideal
for families on the go. And for families who

refuse to let Mother Nature
rule the roost.

Ford Aerostar 4WD is
Motor Trend'’s award-
| winning minivan.

Wit rear seats removied.
“shdaximum availahle towine reduced

by weight of passengers and optional
ek et

Ford Aerostar

Have you driven a Ford...lately?

It handles the road as easily

as it handles Mother Nature
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E Metal Roofing

@ Topping off your turn-of-the-centu-
ry house with an authentic metal roof
may be the finishing touch your resto-
ration needs. Fortunately, there are
still a few manufacturers who supply

‘OLD HOUSE

RESTORATION

BY BOB VILA, Contributing Editor

metal shingles, along with standin
and batten seamed sheetmetal roof-
ing, to the restoration market.
opular metal shingle designs in-
clude stamped diamond and fish-scale
tterns. You'll also find shingles that
k like Spanish clay tiles and those
that resemble classic slate shingles.

Some of the materials used years
ago, like copper and tin plate (terne),
are still used in manufacturing today.
The advances made in the industry
over the years have seen the addition
of self-healing or corrosion-resistant
metals, along with those that are fae-
tory finished (painted).

If you've been considering reroof-
ing your old house with metal, know-
ing more about the products
available, as well as tips on proper in-
stallation and maintenance (in most
cases, this means painting), will guide
you along.

One of the major advantages of a

ﬂuntributin%_Edimrﬂub Vila hosted public
| television's "This Old House" for 10 years.

1a

metal roof is its longevity. Although
the guarantee on many materials
today is 20 years, when properly in-
stalled and maintained, you can ex-
pect some metals, like copper and
terne, to last much longer. For exam-
ple, history has shown that a properly
installed and maintained terne lead
roof should last at least 50 years and in
S0Me cases more.

Of course, the length of time any
metal roof will last depends on lots of
factors. One of the main ones is the ef-
fect of climatic conditions in the area.
Like many other materials, environ-
mental factors like salt air, acid rain
and smog all play a part in speeding
the metal's aging process.

Metal roofing also has a high de
of wind resistance. Because of the
way they lock together, metal shin-
gles are more resistant to wind than
composition shingles. So it's rare to
lose them in a wind storm. Metal roof-
ing is also considered fire resistant, in
that the material resists ignition from
sparks and flames.

When installed properly, these
lightweight roofs are watertight and,
aside from the periodic painting of
some metals, virtually maintenance-
free. Another advantage of metal
roofing is its natural ability to shed

Today's metal roofing products are a far ay |
from the simple tin roofs of yesterday. Here s
a sampling of the types avallabile.

snow. When the sun heats the sur-
face, it facilitates the natural melting
of snow and ice.

Although the initial case outlay
may be more than that for other types
of roofing, when you consider its du-
rability, a metal roofis often a wise in-
vestment. It's possible to find metal

mnﬁnfin a variety of materi-

als, including copper, terne,

galvanized steel, terne-coated

stainless steel (TCS) and alu-
minized steel or Galvalume.,

Traditional roofing
metals
Considered the fop-of-the-line metal
roofing material, copper shingles
and sheets need no painting. Natural-
ly resistant to corrosion, a copper
roof changes color slowly when it's
exposed to the weather. Its initial
bright, shiny appearance will likely
Eass through various warm tones of |
rown and sometimes green (depend-
ing on climate), eventually progress-
ing to a uniform dark patina. Egrr;eet
to p:ﬁmure for copper than other ma-
terials. One manufacturer charges 2%
to 3 times more for copper shingles
than for galvanized.

Terne, which consists of a mixture
of lead (about 80 percent) and tin
(about 20 percent) on steel plates, has
been used for roofing since Colonial
times, when it was produced and im- |
ported from Wales. It's often called
roofing tin. Historically, this coated
metal was imported into the States in
rectangular pieces, often 20 in, x 28
in. Craftsmen would then solder these
rectangular pieces together, creating
cross joints on the roof.

Thanks to today’s technology, it's
now possible to coat the metal from
coils, then recoil it. The resultant
long, seamless sheets have nearly
eliminated the need for soldered cross
joints, and ereate a smooth, seamless
standing or hatten seamed metal roof.
When today’s restoration jobs de-
mand the reereation of yesterday's
goldered cross joints, some manufac-
turers can simulate this look with a i
die cast.

{Pleage turn fo page 113)
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If you don't have 12 inches of attic insulation,
you don't have enough.

' According to the Department of

Energy, most artics should be insulated
to an R-value of 38. That's 12 inches of
' Owens-Corning Pink® Fiberglas® blan-
ket insulation. Unfortunately, too many homes don't
have enough. They waste heat in the winter; air con-
ditioning in the summer. And money year round.

Whar about your house? To find out if you're
properly insulated, take a ruler up to the atic. If you
don't have 12 inches of Pink Fiberglas blanket insu-
lation, visit your Owens-Corning retailer and get
some more, It's easy to install. And cheaper than
years of high fuel bills.**

To find out more about insulation recommen-

darions in your area, call 1-800-GET-PINK (Ext. 80)
or send in this coupon for a free 32-page color book-
let. After all, who wants to live in a house that
doesn't measure up?

Mail e Owens-Corning Fiberglas Corp., Amm. €)1, Meeks, PO, Bax 44179,
Jlthﬂhih.l’liﬂjlaﬁ?&l‘hﬂtﬂdm:h: of "A Homeowner's
Guide to Insulation” | am interested in this for: building a home,
O remodeling, [ adding insularion.

Mame.

Cty State. Zip

*4Savings may vary Higher R-values mean greater
imsulating power. Find our why fn the seller’s fact sheer
on Revalues

FIBERGLAS

©0 CECorp. 1990 8 & @ Unired Artises. All righes reserved.  *The eolor Pink 1 crademark of Orwens-Corning Fibergles Corp.



il E

. =l e
'+ *“:"\-1'
B )

WITH-TV mmm.w“ﬂ‘ﬁumm}ww

We tried to close Ohio's borders and ran
into a Constitutional problem. There's a provision
in the Constitution that says you can't close your
borders to interstate commerce, and garbage is a

form of interstate commerce.

Ohio Lt. Governor Poul Leonard quoted on
PLANET EARTH: THE GARBAGE GLUT

produced by WDTN-TV, Deryton

A Hearst Television Station

Nobody gets closer to people
than Hearst people.

Too much garbage and no place to put it. Not a glamorous issue for politicians, but a problem demanding immediate attention.
That is why Hearst's WDTN-TV in Dayton presented a series of news specials on the problem in Ohio. Reporters at Hearst believe
that they have a duty 1o communicate important issues. So when garbage piled up in Ohio, WDTN-TV brought the unpleasant
news into viewers' living rooms. Over 100 Hearst companies communicate the information, unpleasant and otherwise, that affects
each audience they serve. It's our heritage. It's our commitment.

g
The Hearst Corporation

magazines = broadcasting = newspapers « books/business publishing
cable programming = TV progluction and dissrbution
newspaper features syndication

B T i | e



OLD HOUSE RESTORATION | Continued from page 110)

Terne should be painted as soon after application as condi-
tions will permit with a red iron-oxide, linseed-oil vehicle
primer to prevent corrosion. This paint, which is brush-a;
plied, is very slow drying with a 72-hour drying time. This is
followed with a compatible linseed-oil vehicle finish coat. In
the old days, folks just used two coats of the red iron-oxide
primer, which is the reason many of us picture old metal
roofs as red. Today, the compatible finish coat is available in
a variety of colors. Depending on environmental conditions,
expect to repaint about every eight yvears,

Some of the metal shingles manufactured today are made
from galvanized steel, the same way they were at the turn of
the century. Like terne, galvanized steel should be painted.
This smooth, slick and shiny surface must be etched or
roughened up before paint will adhere toit properly. Today,
maost of the major paint companies sell self-etehing primers
for use on new galvanized panels.

Seif-healing alloys

Terne-coated stainless steel (TCS) blends the best of yes-
terday and today: the durability and permanence of terne in
a virtually maintenance- and corrosion-free product. TCS is
Type 304 stainless steel that's coated on both sides with a
terne alloy that's 20-percent tin and 80-percent lead. It's
considered self-healing because the terne coating is anodie
to the stainless steel.

In other words, if it's scratched, the terne will act sacrifi-
cially to protect the base plate. Because of the way it resists
corrosion, TCS is a good choice for severe marine or indus-
trial climates. Under most conditions, its unpainted surface
will weather toa warm gray.

Another self-healing alloy used in the manufacture of
metal roofing is Galvalume, a sheet-steel product with an
aluminum-zine alloy coating. This material also requires no
paint and, if left to its own devices, will weather and eventu-
ally look like dark zinc. It's also available in a variety of fac-
tory-finished colors,

Installation

Fortunately, installing metal shingles isn't much different
from installing any other composite shingle roof. Any roof-
ing eontractor should be able to do it. So should any of you
do-it-yourselfers who aren't afraid of heights and are willing
to tackle a roofing job. Basically, most metal shingles inter-
lock and are secured to the roof with two nails driven
through a nailing flange.

Although installing a seamed metal roof is a bit more com-

licated, it ean be done by a sophisticated do-it-yourselfer if
it's a pretty straightforward job. A lot of the eraftsmanship
that used to %;.v into this type of installation has been re-
P]a?ed ; mahcmilunﬁnw.fd this type of job If, a good

If vou're thinking of doing this type of job yourself, a
huukytu refer to is%he Arcgitectuyn]:?S!Seet iﬁ:mf Manual,
published by the Sheet Metal and Air Conditioning Contrac-
tor's National Association (P.0. Box 70, Merrifield, VA
22116; $75.00 ppd.). Considered the bible of the sheetmetal
industry, it's an excellent source for sheetmetal practices
that have been time-tested and proven.

Whenit's time to reroof your old house, don't overlook the
durability of today's metal roofing products. Choosing met-
al shingles or sheets is a relatively inexpensive way to add
period texture and charm to a Victorian or early 20th-centu-
ry home, ™

|| Sao Stanley SHORT

SOURCE LIST

B Berridge Manofacturing Co., 1720 Maory St., Houston, TX 77026
B Conklin Metal Industries, P.O. Box 1858, 236 Morre St. SE,
Atlanta, GA 30301

B Follansbee Steel, PO, Box 610, State Streat, Follansbee, WV 26037
B W.F. Narman Corp., P.0O. Box 328, Nevada, MO B4772

B Zappone Manufacturing, 2928 N. Pittsburg, Spokane, WA 99207
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TWICE
EFFECTIVE.

NEW EXXON SUPERFLO
Obvious wear damage. Note the scoring. No visible wear.

Magnified camshaft plotos from aecelerated wear demonstration,



TESTSPROVE
NEW EXXON SUPERFLO'IS

TWICE AS EFFECTIVE
AGAINST ENGINE WEARAS
LEADING MOTOR OILS.

If you think all motor oils are
the same, we invite you to look
at the chart and side-by-side
photographs on these pages.
Let's start with the chart.
We tested leading motor oils
against new Exxon SUPERFLO
to see how they stood up
against engine wear, specifically
in the critical camshaft area.
The results were impressive.
New SUPERFLO was at least
twice as effective as every one
of the leading oils.

For more about this unique motor oil, ask
for our free brochure at your local Exxon
station or wherever you buy motor oil.

against engine wear than any
leading oil.

So the choice is obvious. You
can stay with one
of the leading
oils. . . or switch
to a new one that's
twice as effective.

i 3
BTG

New Exxon SUPERFLO compared to
leading oils.

Twice as effective.

What can that mean for your
engine?

On the left, you see photo-
graphic blow-ups of 2 camshafts
put through an accelerated
wear demonstration.

As you can see, the cam with
a leading national brand shows |
obvious wear damage while the
one protected by SUPERFLO
looks almost new.

How are these dramatic
differences possible? Exxon
researchers have developed an
additive technology that helps
SUPERFLO motor oil perform
far better, and far longer

NEW EXXON SUPERFLO. IT’S TWICE AS EFFECTIVE.

€ |99 Emas o Carppuarntion



ELECTRONICS

BY FRANK VIZARD, Electronics Editor

CD Books You Read On TV

@ By now we're all used to the fact
that the compact disc is a great source
of exceptional sounding music. As it
turns out, though, we've only just be-

to find uses for the compact disc.
%‘Iﬁa compact disc is not only replacing
the old vinyl LP record, it's replacing
the books on your shelf as well.

A step in this direction is being
taken by Commodore International
under the leadership of Nolan K.
Bushnell, the man who created the
videogame business with the inven-
tion of Pong. What Commodore has
done is wed a computer toa CD play-
er. The result is a machine that not
only plays musie, but also gives you
access to a tremendous amount of
data that can be seen on your TV,

One compact disc can store the
equivalent of 250,000 pages of text. A
CD-ROM (Read-Only Memory) dise
can therefore combine graphics, text
and audio to explain a subject. For ex-

— -

ample, you could read text about a
bluebird, see what one looks like and
also hear how the bird sounds. One
disc can store the information con-
tained in an entire encyclopedia. Dic-
tionaries, directories, atlases and lots
of other materials are already avail-
able on CD-ROM dises. CD-ROM
drives are built into some computers,
like those from Tandy and Philips,
and are available as accessories,
Commodore gets around the neces-
gity of owning a computer by incorpo-
rating a Motorola 68000 processor,
proprietary graphics and audio pro-
cessors into the CD player itself. And
like a computer, the Commodore CD

features.

For example, there's an external
floppy disk drive interface, a serial
port for a modem, a parallel port for a
printer, and additional ports for an
| optional keyboard, joystick or mouse,

player has many of the same type of

The Commodore CDTV player can be
connected to either a standard televi-
sion or an RGB monitor. An optional
“genlocking” card lets you mix com-
puter graphics with live video.

A more unique feature is a front
panel “smart card” port that allows
you to save and store up to 64 kilo-
bytes of data. This means if you're in
the middle of a project or a game, you
can store it and come back to where
you left off later.

The CDTV plays musical discs, as
well, and there's a display for track,
time and volume information. There's
also a separate clock, The CDTV uses
8X oversampling and dual 16-bit digi-
tal-to-analog converters. A remote
control is also included.

Bushnell says the Commodore
CDTV will sell for under $1000 and
that there will be about 300 CD-ROM
dises available by Christmas. Prices
for these dises will range between $30
and $100, depending on the material.
Discs will include reference materi-

1&
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als, games and educational fare,

The Commodore CDTV may be the
model for the family computer of the
near future. In any event, Commo-
dore won't be alone in trying to devel-
op CD-ROM. Sony, for instance, has
developed a pmmgpe portable CD-
ROM with an LCD display that in-
dustry wags are already g Book-
man. Philips, meanwhile, is working
on a CD-I (Interactive) product that
promises full-motion video. CDs are
clearly destined to offer more than
just music.

Wristwatch Messages

Throw away your Rolex. The new

E{mbu] of power and affluence may be
e wristwatch pager. As developed

5 Mo Tu W rur ¥

Wristwatch pagers: shades of Dick Tracy.

by AT&E Corp. and Seiko, the watch
maker, the system seems like a step
toward the E—wn%wﬁsmdju used by
comic-strip hero Dick Tracy.

The system works as follows: A
telephone call is placed to an automat-
edm center, which forwards it
to an FM radio station in the area
where the subscriber is located. The
me is transmitted over a portion
of the FM radio band to be received by
the Receptor wristwatch.

The messages displayed on the
wristwatch are simple, but effective.
The display tells you to call home or
the office, or shows the word CODE
followed by a single-digit num-
ber—the meaning of which is prede-
termined by the subscriber.

The Seiko Receptor costs about
$275, with an average monthly ser-
vice fee of $12.50. Motorola is also
selling a wristwateh pager for $300
list that uses the existing pager net-
work. Timex will sell the watch at re-
tail within two years. M
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I you rememibes whers mea were shen goo bad your best fach Danml's. drop us 8 line s {2l us aboed i

FOLKS OFTEN ASK US if there really was
a Jack Daniel. Well, chere he is up on the left.

Keeping his old photo around (as well as the one
of his nephew, Lem Motlow) helps us keep true to
their whiskey making methods. You see, we still
smooth out our whiskey in exactly che
same way our founder prescribed—
mellowing each drop through hard
maple charcoal burned right here on
distillery grounds. We think Jack
and Lem would still approve the
resulcs. And after a sip, we think
you'll approve them too.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Temnesses Whishey « 40-43% alcohol by valume (B0-86 proaf) « Distilbed and Bottlod by
lach Daneel Dhstsllery, Lemn Mollow, Propreetm, Rowle 1 Lynchburg (Pop 3610 Temnessee 17352

FPlacedin the Nationa! Regesterof Historee Places bythe Uneted Stales Grovernment,



More muscle,
ess fat.

The new mid-size Dodge Dakota. Now with V-8 power.

More payload
than standard
Ford and Chevy
half-tons.

Its agility approaches com-

pacts. Its pay]md capacity
holds its own against that of
meatier half-tons. And with

available V-8
power ib's
T - the best
1 3 all-
: around
ickup on
et Iy r|-.L-|:..ms }!I s the

new mid-size Dodee Dakota

f]'luhll Dakota
414 Sport

Flexes new V-8 musdle.

Ta any ﬁkvptiw who thinks

Dakota's a dressed-up compact,

take a look under the hood.
There you'll find a choice of
hard-working engines that

no compact pickup can offer.
Including a 3.9L V-6. And our
5.2L 170 hp V-8, turning out 262
Ibs-ft of torque at 2,400 rpm.

Equipped for heavy loads

carry, fill it up witha
load of topsoil. We've
got up to 2,550 pounds
of available payload,
depending on engine
and model. Standard
Chevy and Ford half-
tons can't haul as much. And

though it's lighter than Chevy

C1500, Dakota can carry 300
pounds more** Not bad fora
truck that's a lot leaner than its

full-spre o

T !"1'|'II'|I'I'

\:I"I.'-..Zi

Borkes of o soms sl shapes
&é &1 ane Ciub Cab

The body you
always wanted.

Take your pick
of Dakotas. From
4x2, 4x4, longbed,
shortbed, Club Cab
and Sport models. Every one
has been restyled for 1991.

Welcome home to Dodge.

America is coming home to
Dodge. And with trucks like
Dakota V-8 and our full-size
Cummins Diesel, the only
turbo diesel pickup you can
by, wee think they're home
to stay, Come see what

wiere madeol.

Advantage: Dodge. ge. M
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KNOCK

CURING SPARK

BY PAUL STENQUIST; PM lllustrations by Fred Wolff

:n.]ust. ahi]u.!:ih is a steep hill, You're
iving in hi and your car be-
gins tf lose speﬁia.r You squeeze the
accelerator toward the floorboards
and you're rewarded with little or no
engine ge and a noise like mar-
bles in your hubeaps.

You wish it were that simple. Un-
fortunately, what you're hearing is
the death rattle of spark knock. ajiat
it means is that uncontrolled combus-
tion in your engine is tr},rin%eto beat
your pistons, rings and rod bearings
to death.

But not to worry. Unless you're rid-
ingt.h 10 lif i“ Fumpmsmped_up -
wi or11:1 com ion ratio,
can probably solve the problem m
some systematic diagnostic work and,
in most cases, minimal repairs.

The root of the problem
We call this pinging noise knock
because everyone else it spark

knock, and we want you to know what
we're talking about. But, in truth,
gpark knock is not a very accurate
name for this condition because it’s
not always related to spark or spark

timing.

Spark knock is usually the result of
detonation, Detonation occurs when
a second combustion-chamber flame
front is ignited some time after nor-
mal ignition. Now the air/fuel mixture
is burning on both sides of the cham-
ber and there's some unburned mix
between the two flame fronts. Heat
and pressure rise far more rapidly
than in normal combustion, due tothe
two flame fronts. Eventually, the
heat and presaurem muaete ﬂt.l;reunhrumed

to ex e violently, ponnﬂing
Ee top of the piston, the ring lands
and the benn'ngan:me

This second front is caused by
preignition. Preignition occurs when
a hot spot on the chamber or spark

A wire brush, mounted on an electric drill, can clean carbon from
combustion chambers quickly and easily. Unfortunately, this

plug causes the mix to ignite before
the ignition spark occurs. Preignition
can also oceur spontaneously if overall
combustion chamber temperature is
already so high that the heat buildup
that results compression of the
mixture brings it to combustion tem-
perature.

Now here's the that confuses
even some knowledgeable techni-
cians. The high cylinder pressure that
Ee' ition causes can produce spark

noise even if detonation doesn't
oceur, In this case, the noise you hear
is caused by the piston slamming into
a wall of high pressure as it rises on
the compression stroke. Preignition
that occurs without detonation is usu-
ally less damaging than detonation,
but it can still cause premature engine
failure, and it robs horsepower. . -

Ineither case, the fix is the same, 80
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a total understand-
iniuf this complex
su uject isn't abso-
lutely necessary. In
the following sec-
tions, we'll provide
a general guide
for eliminating the
dreaded death rat-
tles of spark knock.
If your car does not
have a knock sen-
sor, you can skip the
first section.

If you have a
Hearst Motor or fac-
tory service manual, you can supple-
ment this guide with the information
you'll find there. Look for the trouble-
shooting guide in the engine drive-
ability section and see what it has to
say about spark knock, detonation or

preignition.

Knock sensors
Some of today’s high-performance en-
g:lea are fitted with a knock sensor.
is usually consists of a sensor de-
vice that can detect the vibration
caused by spark knock and a control
microprocessor. In most cases, the
microprocessor for the knock sensor
system is the same one that controls
E;nitinn timing. And when the sensor
etects knock, the computer retards
timing until it goes away. There is, of
course, a penalty in fuel economy and
power, because retarding the timing
makes the engine less efficient.

=

Mary vehicles have only one sensor. This sys-
tem has one for each cylinder bank.

120

IGNITION MODULE
(ON FIREWALL|

Some high-performance engines are fitted with a knock
sensor. Knock control systems retard Ignition timing.

. with a boost gauge, drive the I

Some of the best knock sensor sys-
tems are selective, meaning they lo-
calize the knock problem to one or
more cylinders and retard ignition
only for the offenders. In these cases,
the penalty in fuel economy and per-
formance isn't as severe,

A few knock sensor systems used
on turbocharged engines reduce
boost rather than retard timing. This
will also curb spark knock, as it can be
a function of both eylinder pressure
and ignition timing.

If the knock sensor circuit
fails, you might experience
severe spark knock in some
driving situations. Trouble-
shooting procedures frequent-
ly call for tapping on the en- |

ine block with a small [g&
while watching forig- 7}

nition retard with your timing
light. On turboboost systems

car in a manner that usuall
nerates spark knock (uphi
ﬁ]ﬁgh at moderately low
rpm with a wide throttle open-
ing, for example). As you
drive, watech for boost reduc-

lined below, that
can cause spark

knock and correct
them as needed.

rk stuff

any of the spark

Imnri problems are

cansed by incorrect
spark plug heat |

range or incorrect

amtmn timing.

eck your plugs to

- make sure that

they're the correct heat range. A

spark plug that is too hot can cause

tion problems.
If you don't know what lﬂ:&yuur
engine is supposed to use, with

your parts store counterman. Some-
times a manufacturer will change the
recommended plug number after the
car is in service, so make sure you're
consulting an up-to-date listing.
Changing to a spark plug that is
colder than the recommended one can
sometimes help cure preignition
problems, but the cold plug can cause

I lnmmmurmmmum-:

tion when spark knock occurs, | timing position, spark knock can result.

On the most advanced systems, a
circuit failure will frequently set a
trouble code in the microprocessor’s
memory. If this has oceurred, your
CHECK ENGINE l.ight should be illumi-
nated. See your service manual for
details on reading and interpreting
trouble codes.

What if your knock sensor eircuit is
working overtime? In other words, if
econditions exist that are causing
spark knock even in normal driving,
your engine computer could be re-
tarding the timing most of the time,
resulting in loss of power and efficien-
cy. Suspect this if your car is a lot
more sluggish than it used to be for no
immediately apparent reason.

If this is the case, you should check
for some of the other conditions, out-

other driveability problems. If the
correct plug runs so hot that it causes
preignition, you have a problem
somewhere else. In this case, the plug
heat is a symptom, not a cause.

Take a look at all the plugs while
you're at it. Heavy deposits or hot
spots on the electrodes or insulators
can cause preignition. If the plugs
don't look good, clean or replace
them.

When you've determined that your
I:hlga are okay, check initial and total
gnition timing, If timing is too far ad-
vanced, heat and pressure will build
up too soon and spark knock will re-
sult. Your timing should be set to the
amount recommended by the manu-
facturer. Retarding it beyond this
point may help eliminate spark knock,
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but if everything else is okay, you
shouldn't have to.

An exception would be extremely
high compression engines (10:1 or
higher) from the 1960s. With some of
these, which were engineered for
high- -octane leaded fu ? you might
have to retard timing or resort to oth-
er measures to make them run knock-
free on premium unleaded or a 60/40
mix of premium unleaded and regular
leaded.

If ignition timing is at spec, check
for binding of centrifugal advance
weights on cars equi with a dis-
tﬁhlgliitur. This is Ecgmgﬁdun GM cars
where the centrifugal weights are di-
rectly below the rotor. If the weights
stick in the fully advanced position,
spark knock can result.

If one of the springs on the distribu-
tor's advance counterweights breaks,
the initial advance and total advance
may be correct, but the large total ad-
vance can come in at much too low of
an rpm. So a physical check of the ad-
vance mechanism may be in order. If
the distributor shaft bushings are
worn enough, the shaft may cock side-
ways enough to upset timing at higher
rpm. Be sure the vacuum advance or
retard hoses are intact, not leaking or
erimped, and that they are connected
to the correct vacuum port on the
manifold or carb. A vacuum tap on the
gide of the carb that sees a port just
below the lip of the throttle ggtt&rﬂy
will see vacuum only after the throttle
is open far enough. Manifold vacuum
taps will signal the advance mecha-
nism anytime there is vacuum, which
may be too soon.

Engine overheating
If your timing and plugs are okay, it's
time to turn yourattention to the cool-

ing system. If you haven't
been flushing and refilling
it once a year, you may have
some deposits of guck in the
cylinder heads that cause

loealized overheating and s

MANIFOLD THERMOSTAT

T TR

spark knock. We've seen
some extremely severe

cases of spark knock that g

were caused by a dirty cool- !
ing system.

a flush and refill with
a 50 percent solution of
antifreeze. If the system is
extremely dirty, you may
have to find a technician

SPRING

ANTIRATTLE

&

i i e Bl

| ——

|
VALVE

who has a power backflush-
ing machine, or use some
cooling system cleaning
chemicals, or both.

Once everything is clean, check the
fully warmed engine temperature and
compare it to manufacturer’s spee, If
you don't have an engine temperature

that reads in real numbers, you
can install one. Just replace the cool-
ing system warning light pickup with
the gauge pickup and mount the
gauge under your dash. If you don't
want to install it permanently, you
can just hang it somewhere while you
take a test drive.

Ifthe running temperature is 10° or
more in excess of specs, you should
take steps to lower it. High agerat.mg
temperature can be caused by an in-
correct or defective thermostat, slip-
ping fan belt, bad water pump,
collapsing radiator hose or defective
fan clutch.

Heating the charge

Ifthe nglel mix is overheated going
in, the chances of spark knock prob-
lems are multiplied. There are two
systems that can eaatl:f cause exces-

muﬂymmﬂum If the intake air preheating
mnﬂ'ummmemmmm:mm

sive preheating of
I:he mix: intake hot-
air and early fuel
. evaporation (EFE).
Some cars have
both, some have
one, others have
| neither.
| Intake hot-air
systems draw air
from a stove ato
the exhaust mani-
fold. On many cars,
this system is con-
troll l’]l?ha vacuum
motor, e vacuum
supply that actuates
the motor is turned
on and off by a ther-
mal switch in the air
| cleaner. When the

This EFE system directs exhaust gases through the intake
manifold with a valve In the exhaust manifold.

intake air is cold the motor closes a
door in the air cleaner, and the engine
draws its air supply from the stove.
When things warm up, the door is
8U to open, allowing the engine
to draw cool air. If the door doesn't
open, spark knock can result.

If your hot-air door is closed and
your engine is warm, check for vacu-
um at the vacuum motor. If you find
vacuum, the thermal switch is defec-
tive. (There should be no vacuum sup-
ply when the engine is warm.) If you
don't have vacuum to the motor, the
door is probably stuck closed.

EFE supplies heat to the base of
the intake manifold to aid in fuel va-
porization. Some systems use an elec-
tric grid below the earb to supply this
heat. If the heat remains on when the
engine is warm, an overheated mix
will result.

Other EFE systems route exhaust
heat to a passage in the intake mani-
fold. This type uses a valve in the ex-
haust pipe that closes when the
engine is cold by means of a bimetal
spring like those used on choke sys-
temz. When the valve is closed, ex-
haust is routed into the intake
manifold , warming the mani-
fold and the mix. These valves can
sometimes stick in the closed position,
particularly on cars that are not driv-
en on a regular basis

Vailve seals
One of the worst spark knock prob-
lems we ever encountered was due to
a case of bad valve seals. The car, a
1970 Javelin with a V8 engine, would
rattle like it had marbles in the hub-
caps with just a little squeeze on the
throttle. It was also aquart of
oil every couple hundred miles.

It turned out that oil was getting
into the combustion chambers, com-
bining with the charge and causing
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. This tool allows removal of Chevy VB valve springs with the cyfinder heads on the engine.

preifnitinn of the mix, probably due
to a lowering of the gasoline's octane
number. An on-car seal replacement
job solved the problem completely.
You ean purchase a special tool that
will allow you to compress and re-

move valve springs without removing
the heads. Your auto parts store or
dealer department should have

it. You'll also need a compressed-air
supply and a spark-plug hole/air hose
adapter. Auto parts stores should
have this, too.

Filling the cylinder with com-
pressed air while the piston is at the
top of its travel on the compression
stroke (both valves closed) will allow
you to remove the springs. If you re-
move a spring and its retainer without
filling the cy r with air, the valve
will drop into the

spark knock problems.

Some people disable EGR in the
hopes of improving engine perform-
ance. On y's cars and with today's
gasoline, it has the o ite effect.

The most basic EGR valves use a
vacuum signal to open the valve. Be-
cause they draw the gignal from just
above the carburetor or throttle body
throttle plates, the signal is not pre-
sent at idle. A temperature control
switch in the vacuum line prevents
exhaust gas recirculation when the

| engine is cold.

ou can check this type of EGR ina
few minutes. Warm the engine and
run it at 2000 rpm. Check for control
vacuum to the valve. If there is none,
the thermostatic switch is defective.
Then, with the engine idling, apply

vacuum to the EGR valve with a hand
vacuum pump. The engine should
stumble or die. Ifthereisnoec in
performance, the EGR valve is defee-
tive. Or the valve's exhaust supply is
blocked.

To determine which, feel the under-
side of the valve diaphragm while vae-
uum is applied. (Wear gloves—it's
hot.) If it doesn't move, the valve is
defective. If it moves, but there is no
change in idle when the valve is

ned with the enfine running, the

GR are plugged.

Other EGR systems are more com-
plex. Some are regulated at least
gnrtly by exhaust backpressure.

ome are computer controlled by
means of a switching solenoid, Some
are even more complicated, like the 3-
stage system used on some Mitsubishi
(Chrysler) 2.6-liter 4-bangers. If your
system isn't a simple valve and vacu-
um switch arrangement, check the di-
agnostic procedures in your service
manual

Carbon bulldup

Carbon accumulation in the combus-
tion chambers and on the piston tops
can cause detonation or preignition
due to a resulting increase in com-
pression ratio and/or hot spots in the
carbon. Various to cleaners
are available that will remove a lot of
this. Sometimes disassembly and a
wire brush cleanup are required to
completely solve the problem of
heavy deposits,

Vacuum leaks

Vacuum leaks can cause spark knock

in some eases because it leans out the

mixture and leads to localized burnin

of the mix. This kind of spark knoe

problem would usually be accompa-
: nied by rough idle.

cylinder, perhaps VACLIUM APPLIED HERE Small vacuum
nem:]agti_t;ti;ga;e' DIAPHRAGM leaks are {tja]::rlugiic: :ﬂ
mov e head. — pinpoint. Chee
h—— vacuum hoses for
EGR deterioration and
A defective Ex- e hose connections for
haust Gas Recircu- EGR R a snug fit. Apply
lation system will VALVE S /8 carb eﬁ.-aner to gas-
almost always cause > 4 kets and hose con-
spark knock. EGR T nections while the
routes a certain engine is idling.
amount of exhaust ust remember
gas back into the in- that this stuff is
take system to help o — flammable—don’t
lower combustion set your eyebrows
chamber tempera- ! on fire by spraying
ture. If the EGR - carb eleaner near
system is broken or = EXHAUST GAS TO INTAKE MANIFOLD HAUSTGAS | the distributor or
led, the engine any other electrical
is likely to develop ' When the EGR valve s apen, exhaust gases are mixed with the airfuel charge. sparks. el
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For about one penny’s worth of Tufoll,
You'll experience 10 miles of better driving performance F

Here's how |

Buy one quart of Tufoil at $38.95
and use 4 ounces at each oil
change (that's 8 oil changes at
$4.87 each). Based on an oil
change every 4,000 miles, your
cost breaks down to about one
penny every 10 miles!

Consider the increase in gas
milaa?e and the Tufoil is virtually
FREE! So why leave it to chance
that your car will run smoothly?
Make sure it willl You'll feel the
car accelerate better and start
easier.

I'm sure you'll agree too, that it
makes good sense to re-treat
your engine at every oil change.
It's your peace of mind and as-
surance that your engine is con-
sistently treated, no matter how
many miles you put on it.

Tufoil has been tested and
proven in independent labs and
universities worldwide and is
presently manufactured under
the protection of 6 U.S. patents.
That's your assurance that Tufoil
is an original product, not a
replica of anotherl

ORDER TODAY

1-800-922-0075 ﬂ'

| FREE. .. Products based on TUFOIL technology. Check Fluoramics, Inc. #1000
| o with sach order of 2 boltles or a quart. Check 2 for sach . GNrél;h mgnTUFmL order: 1 18 Industrial Avenue |
galicn order 1 or. botte . . _freat one car for Mahwah, MJ 07430
l [] TUFOIL Gun-Coat—Super rust inhibited, smooth action || §1425 Ll:l*uséa 50 th'_'WIW BNy chech or monsy ander for § i onciosad |
| 1 TUFOIL Compu-Lubs — Low viscosity for computar I "::gw;g BE money DACK o o o coel cand: |
|  mechanisms ] g Am, Expross Masier Card visa |
| [ TUFOIL Lighining Grease — Easily sheared grease for I 1 TWO B oz boltles. . .ireal two cars  Camt No. =
1 insIruments for §25.00 (plus $4.00 shipping o Dls |
1 - TUFOIL Lubit 8 — General purpose, household use I and handling) SAVE $6.00 ' | 1 i
i O bottie. . vt 4 cary OO
| FREE brochure | for £34.95 (plus $4.00 shipping eidinls gt e I
I 1 30 Questions/Answers about TUFDIL | and handiing) Nama — |
I L | 1 ONE GALLON __treat 16 cars for  Address — |
| eyl Al $125.00 (plus $5.00 shipping and 4, L =L DR
TUFOIL Cim gy T 0. of Flussrascs handling ) Gl Ze '
1 We ship within days! {N.J. maidents please add T sales ax) |
L MONEY BACK GUARANTEE ON 5-0Z Canadian Distributor; 1-800-363-7753 .l
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@ Ice cream was the mother of inven-

tion—at least for outboards. On a hot
summer day at the turn of the centu-

ry, Dlefii{]:ﬂl::inrude's best m’tﬂd a
scoop of cherry vanilla. The was
across a lake and the gal, for some rea-

gon, couldn’t make the trip. Some-
thing about a headache, 1 believe.
Anyway, Ole was filled with a passion
toimpress her. Thisis what he did: He
equipped a gas engine with a prop
shaft, hung it on a dinghy, fetched the
ice eream, romanced the gal and in-
vented an industry. By 1907, Ole's
outboards were in mass production
and boating was changed forever.

Since its passion-filled beginnings,
development in outboard technol
has been less dramatic. Power, effi-
ciency and convenience have im-
proved tremendously, but the
changes arrived gradually—loop
charging one year, electronic choke a
few years later, oil injection next,
then microprocessor management
and so forth.

Outboard of the '90s

This year, OMC abandons gradual for
radieal. With the introduction of the
V6 Silverstar (Johnson) and Spitfire
(Evinrude) outboards, OMC skips the

BOATING

BY JOE SKORUPA, Boating/Outdoors Editor

OMC’s Outboard Breakthrough

in
stride forward. The design at the

heart of the new engine features ad- |

vancements so dramatic that it's sure
to become a major milestone.

There are so many innovative sys-
tems and components on the engine
that OMC has a total of 43 new pat-
ents to cover them. It's literally a new
powerplant from the ground up.

I first saw the new 158-cu.-in., V6

werhead at a press preview in Stu-
art, Florida. I spent some time disas-
sembling it with technicians and then
jum into a 25-ft. Donzi for water
testing. Since the preview engine was
a prototype, definitive radar and fuel-
flow data will have to wait.

But with so many innovations clus-
tered in the basic design, there’s plen-
ti to discuss. In fact, it's difficult to
c

oose a place to start. Let's begin |

with what I believe is the boldest
deeision by OMC engineers:
moving the carburetors from
the traditional location aft of the
intake manifold to a position on the
side of the block. This relatively sim-
ple concept achieves two significant
improvements: 1. engine length is
trimmed by 4 in., and 2. air/fuel indue-
tion by the crankecase.

Bo
demonstrated in Stuart. The new
powerhead is an incredibly small
package. It displaces a gutsy 158 cu.
in., but does so with 30 percent less
engine volume than standard 150-
horsepower, 149-cu.-in. outboards.
Compactness is achieved by the
unigue placement of the carbs and by
slimming down to a 60° V block in
place of the standard 90° V block.

To further drive the downsizing
point home, OMC showeased its en-
gine next to a Merc and a Yamaha 150,
The difference was dramatie, espe-
cially compared to the Yamaha, which
looked about 50 percent larger under
the hood.

On the water, it was obvious that
the new air/fuel routing, which OMC
calls Power Path Induction, provides
a shorter and straighter shot into the
cylinder. Throttle response was in-
stantaneous. Hesitation, which is the
rule even on dialed-in outboards, was

termediary steps and takes a giant |

of these benefits were clearly |

.’—

| absent during the test run. Nudge the |
thmtt]:ut?ﬁmt moves. It's as sim-

ple and immediate as that.

Look ma, no foam

In addition to downsizing and im-
Emved performance, the new power-
ead is a much simpler engine to |
service and maintain. A number of
hoses and lines were eliminated,
thanks to pathways molded directly
into the block. This was achieved
through a process called lost-foam
casting. In fact, the new engine fea-
tures the first powerhead block com-
pletely built by this process.

OMC has been leading the way in
lost-foam cas%thruughuut the
1980s. Plasticb , 8haped precise-
ly from master molds, are buried in
sand. Molten aluminum is introduced.
It vaporizes the blank and displaces
it. The cooled component is then ex-

{Pleaae furn fo page 1246)
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Chimney sweeps af one of the reguiar August West training workshaps,

What You Should Know About Making
$1,000 a Week in Your Spare Time.

Be your own boss,
Choose your own hours.

We'll show you how to be a
Professional Chimney Sweep! You
can join thousands of men and
women in this fast growing service
business. And you can do it in your
| spare time!

With August West's state-of-the-art
equipment and proven technigues,
you'll quickly learn how to clean a
chimney in less than an hour and walk
away with an average of $65 every time.

You could be earning as much as
$1,000 a week working part- time. Many
August West sweeps earn twice that
each week when they work full-time.

Why Clean Chimneys?

There are nearly one hundred million
chimneys, flues and stoves across the
continent. Whether they are burning
gas, oil, coal or wood, they all need to be
cleaned. According to the National Fire
Protection Association, they should be
cleaned at least once a year to prevent
disastrous fires.

So there is an urgent need for this
service. And there are very few sweeps.
The potential is enormous. Get your
share!

Comrght ® 1980 August West Sustems, Inc

Fabulous Earnings

Here's what your part-time weekly
income could look like:

3 chimneys x 365 = $195 Mon

3chimneys x $65 = $195 Tues

dchimneys x 365 = $195 Wed

2 chimneys x 366 = §130 Thurs

Schimneys x $65 = $325 Sal |
$1,040 weekly

14 Years of Service
August West has been outfitting men
and women for chimney sweeping for
more than fourteen vears. We're a
national company and 90% of the chim-
ney sweeps in the U.5. and Canada use
our system.

No Strings Attached

You keep all you earn. With August
West there are no franchise fees, no
commission payments. |

For an investment of under $3,000 |
you get the tools and equipment you
need to start earning money
immediately.

e e

That includes the famous, high-
powered SOOTSWEEPER®, the dust
collector Mother Earth News calls “The
Height of Technology”

Most important of all: August West
backs you up, provides you with
training and support, workshops, news-
letters, technical and marketing advice,
advertising and promotion manuals and
continuing access to the growing
chimney sweep community. You have
all the advantages of a franchise without
any of the drawbacks!

Free Information Kit

Join the many thousands who have
found personal freedom, success and
the time to do the important things.

Learn more about this extraordinary
business. Write for our Free Informa-
tion Kit today.

Better still, pick up the phone and call
us at this Toll-Free number:

1-800-225-4016
Ask for Extension 846
(In MA: 508-753-5544)

Send io: August West Systems, 38 Austin Si., Box 658, Dept. 4519, Worcester, MA 01601

[ Yes, please rush me vour FREE Information Kit.

|Hlm¢

August West

| Address

Systems




BOATING (Continued from page 124)

tracted from the sand. The process
produces stronger, lighter, smaller
and more complex shapes than are at-
tainable by die casting.

Prior to the new engine, OMC had
been using the lost-foam casting pro-
cess to make cylinder heads and other
parts that are small. The results were
encouraging, and five years ago,
when planning for the new engine be-
gan, engineers decided to use the pro-
cess for the block.

The benefits are numerous. As not-
ed, a greater degree of complexity is
attainable., Also, it reduces the need

for a large amount of post-cast han-
dling and machining. The end result is
component consistency.

Furthermore, some fuel, air, ex-
haust and coolant passageways are
molded directly into the block, redue-
ing add-on components, hoses and
lines. The best example of this is the
exhaust manifold. On standard out-
boards, this part is bolted onto the
block. On the new engine, the 3-into-1
unit ig integrated, resulting in the
elimination of a number of seams,
jointa, fasteners and gaskets. Asa

us, OMC tuned the exhaust for in-
creased performance,

Who's who

It's a bit confusing, but the new OMC
V6 engine will be offered in eight
models, four each by Johnson and
Evinrude. Johnson calls its models
the Silverstar series. Evinrude uses
the Spitfire name. Both 150-horse and
175-horze models will be offered. The
difference between the two is in car-
buretion, porting and timing,

In ad%i&iun to these Lnn:db?e s, anoth-
er pair of designations en creat-
ed. These lines are designed for the
high-performance bass market. John-
son calls its models Silverstar Fast-
Strike. Evinrude calls its modelg
Spitfire Intruder. Again, the differ-
ence is mostly in carburetion.

As noted above, innovations are

lentiful and so are standard features,

ere’s a rundown:
B The flywheel is covered by a plastic
cap to prevent saltwater corrosion.
Until now, flywheels were exposed
under the hood. Saltwater sometimes
came in through air elots in the cowl,
due to splashing from wave-action or
backing-down maneuvers. Now, the
flywheel is sealed even from mist that
occurs during evaporation.
B Ducting c%umnels are molded into
the engine cowl to direet air to each
bank of carburetors and to guide any
possible water intrusion to the most
neutral part of the engine. This duet-
ing system, plus tighter tolerances
throughout the powerplant, make the
engine noticeably quieter.
B Head gaskets have been eliminat-

ed. Molded-in channels in the cylinder
heads, thanks to the lost-foam casting
rocess, permit the use of reusable
rings.
B Loop charging. The tuned air/fuel-
flow pattern inside the eylinder im-
proves burn efficiency.
M Variable Ratio Oil (VRO)injection.
B High-charge 35-amp alternator.
L] Eleu:tmm;ul']c, choke- stnrtmf' g 113
automatically adjusts timing for co
engines and is ﬂed Quickstart.
B Speed limiting overheat warning
system ealled 5. L.O.W. IL
B Modular fuel system assembly.
This unique, embled unit incor-
porates a fi t:;i, vg&mr separator
, primer solenoid, engine warn-
E;J;nxevice and VRO oiling system.
Since all items are integrated in one
bracket assembly, connecting lines
are eliminated. Only three lines con-
nect the unit to the engine.
B Modular power pack, another
unique, preassembled unit. This one
contains the coil and brain box, and
connects to a wiring harness.
B Optical Ignition System (018
2000). For the first time in a produe-
tion engine, the signal to fire iz con-
trolled by an infrared beam of light.
Stm'kda.nfiglﬂtiuns use a magnet.
B Weight of 150-horse engine is 3656
pounds, which is down 20 pounds from
the standard 1560-horse engine. Gains
were made thanks to casting and use
of composites.
B Cylinder sleeves have five ports in-
stead of three for greater induetion/
exhaust flow volume,
B A flushette below the powerhead
enables engine flushing, either while
running or shut off. It's equipped with
athreaded, garden-hose adapter.
B FasTrack midsection. It features a
trim range of 21°, up from 15°. There's
also an additional 12° of tilt. To pre-
vent the possibility of damage, tilt
locks can be set. For trailering, as
cial bracket locks the drive at 40°. The
system is noticeably faster and quiet-
er. FasTrack will become standard on
outboards 70 hp and up.

By the time you read this, the new
DM(% outboard should be ready for de-
livery, but, at press time, no retail
price had been set. As a guideline,
OMC suggested calling it “premium
priced.” When pressed, OMC esti-
mated an increase of several hundred
bucks above XP or GT 150-horse
prices, which are the current premi-
um-priced models. Will any present
IEI}—E]] or 175-hp models be retired in
favor of the new engine? Perhaps, but
not for the near future.

Asice-cream fetchers go, the new
outboard from OMC is the hottest
news since Ole Evinrude's passion-
filled summer at the turn of the centu-
ry. It's about time. ™
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SHOOTING STAR
(Continwed from page 50)

structure and bring it home in this one
streamlined package. Absolutely in-
spired simplicity.

instant obsolescence
Unfortunately, the very pressure
that forced the Shooting Star's birth,
the German jet effort, was to doom
the XP-80 (later F-80 after a separate
Air Foree was formed) to a short life
as a frontline fighter. From the very
beginning, Willy Messerschmitt had
relied upon sweptwing technology,
which gave the Germans the edge in
pushing the airframes faster and fast-
er. At war's end, that technology fell
into the hands of both Russia and
America, which meant that by the
time Lt. Brown was Fumping 50-cali-
ber rounds up a MiG's tailpipe, the F-
B0 was already obsolete, in terms of
performance. Thus, it served most of
its time in Korea as a ground-attack
machine. The glory of the dogfight
was left to its sweptwing cousin, the
F-86 Sabrejet.

Every new concept has at least one
basic flaw that may not show up until
well into the apglimtiun phase. In the
case of the jet fighter, it was the fre-
quency of accidents, which occurred
at an alarming rate. In fact, over 60
XP-80s were involved in serious acci-
dents, almost all of which were attrib-
uted to pilot error.

To put it simply, America had taken
such a huge step in performance over
its previous aireraft, that training
hadn't kept up. The fledgling jet jock-
ey still took advanced training in the
600-horse, 160-mph AT-6 Texan that
had trained thousands of Mustang and
Thunderbolt drivers. This in no way
prepared him for what he was about
to experience. The final phase of his
training was his instructor leaning
over him, as he sat in the Shooting
Star's cockpit, pattzirﬂﬁ him on the
head and saying the military equiva-
lent of: “Have a nice day.” In a single-
place airplane, the entire adventure is
one of self-discovery. In this case, it
sometimes proved to be too much.

Outonalimb

Kelly Johnson and Lockheed manage-
ment recognized the problem, even as
it was develg‘ring, and decided the Air
Force needed a jet trainer, whether it
knew it or not. An experienced in-
structor pilot had to be part of the
Shooting Star formula, and that
meant that room had to be made for
him in the airplane itself. In this case,
it was as easily done as said.

By inserting a 33.6-in. plug in front
of the wing and a 12-in. plug behind it,
Johnson and his team were able to put
a complete cockpit, ejection seat and
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all, behind the pilot. Initially referred
to as “The Lockheed Trainer,” it was
officially known as the T-33 T-Bird.

When Lockheed began the T-33
project, it climbed way out on a spin-
dly limb because the government
hadn't uttered a word about needing
or wanting a trainer. But, the compa-
ny was willing to gamble itﬂ oWn mon-
ey on the concept, and it turned out to
be a winning hand, as it went on to
build nearly 6000 T-33s.

The Korean War gave the entire
world a very clear message: Three-di-
mensional warfare was going to be
conducted by flashing streaks of fire
fueled by kerosene. Propellers were
no longer frontline defense equip-
ment. In a matter of only a few vears,
every major nation in the world had
designed or acquired a jet air force,
and almost every one of them turned
to the same place for a jet trainer—to
the school teacher from Burbank, the
T-33. While the F-80 Shooting Star
was cashiered out of the Air Foree
less than a year after Korea ended,
the T-Bird went on to gain worldwide
recognition as the most important
trainer of the jet age.

The T-Bird was America's only jet
trainer from 1948 until 1957, when the
Cessna T-37 was introduced as a pri-
mary trainer. Still the T-Bird sol-
diered on until its advanced training
role was taken over by the ultrasexy
T-38 Talon.

When the T-Bird was released from
its teaching chores, it went on to do
practically everything a single-engine
airplane could do, and then some. Un-
til only a couple of years ago, every
fighter unit had at least a few T-Birds
that were used as hacks for running
personnel around, chasing parts, be-
ing used for ECM targets—for doing
everything that was needed in the air.
After giving up their T-birds at the
end of 1988, many units still don't
know what to do to fill the void. In
fact, one reported plan was to send
Air Force personnel via airlines. Or, if
some urgency is attached, to put them
in the back of an F-16B or similar 2-
place mount. That's an expensive way
to run errands.

Asafighter, the F-80 Shooting Star
was killed off by rapidly advanecing
technology. As a trainer in air forces
around the globe, it appears, it ma
continue on forever, because its
of technology gives it a serviceable
naiveté that is not only becoming, but
endearing to the military because it
almost always works. In this day,
when everything is so overly sophisti-
cated that it is easy to lose sight of the
Erimary mission, it is refreshing to

now there is always something
around that will do the job every time.
And that is the Lockheed T-Bird. ™™
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IMPORTS

BY RICK TITUS, West Coast Editor

Rodeo Leads Isuzu’'s New-Model Rollout

® Isuzu may be a small company, but
it has still managed to put together
one of the most aggressive product
campaigns in the industry. Three new
vehicle launches in as many months is
no small change.

The all-new 1991 Rodeo—as in cow-
boy, not the Beverly Hills shopping
mecca—is a 4-door, long-wheelbased,
2wd or 4wd platform, offered with
either a 2.6-liter inline 4-cylinder or a
3.1-liter V6. Its ride is carlike, it looks
upscale and its American-built (La-
fayette, Indiana) fit and finish is sec-
ond to none, Rodeo’s interior is
roomy, comfortable and driver/pas-
senger friendly, and the cargo hold
will handle a 4 x 8-ft. sheet of ply-
wood. The 120-horsepower sohc 4-
cylinder is surprisingly capable, but
we found the torquier V6 more pleas-
ant to drive.

Though the Rodeo enters a field
crowded with talent, itslooks, guality
and, best of all, pricing (which starts
at a base of $12,500 and caps at a fully
loaded 318,000 and change—includ-

ing leather seats and hi-line stereo
gystem) should ensure it a segment-
leadership position.

On the heels of Rodeo comes the
new Impulse, a badge not used at
Isuzu for several seasons, For 1891,

the new Impulse, which shares its | _

latform with the Geo Storm, will
produced in small numbers,
but with the deliberate
intent of showeaging
both Isuzu's engi-
neering skills and its
direct link to Lo-
tus (of Grand Prix 3
racing fame) in
England.

Lotus has done
the suspension
homework, and
the final result is a
car of superior
handling. As applied to the base Im-
pulse, the Lotus-suspension program
i5 a bit overkill. However, when
linked to the all-wheel-drive turbo-
charged and intercooled Impulse RS,
it's wonderful.

The 160-horsepower
twin-cam RS,
which will share
it}:]a driveline with
the upcomin

and lon -awaiteg
Lotus Elan, isa
delight to drive.
Its low-end pow-
er response s a
bit luggy, but

once it gets a lungful, hang on.
We found its midrange and to
end performance outstand-
ing, which went a long way
toward helping us forget
the Impulse's somewhat
awkward looks.
The car may be billed
) a2+2, butif the age of
& your rear-seat passen-
¥ g&r exceeds seven years,
: orget it. We're talking
briefease storage here.
The base Impulse is more a
working sports car, not unlike
the Geo Storm. Its
buyer is looking for a reli-
able, yet sporty ride home. [nthe case |
of the Impulse RS, we suspect owners |
will be of the more technically in-
formed variety. ,
The all-new Stylus is offered in 4- |
door trim only, and there are three |
models in the Eneup. As with the Im-

1991 Styfus sports a uniquely designed nose cone.

pulse, Stylus has a Lotus-tuned sus-
pension available in its XS model.

Two engines are offered in the Sty-
lus—a 1.6-liter, 12-valve, overhead
cam 4-cylinder that powers the base 8
models, and a 16-valve, 130-horse-
power twin-cam 1.6-liter Four for the
upscale X5 model.

Like much of its competition, the
Stylus is well designed, appears to be
well built, easy to use and more than
just competent on the road. Styling is
gmooth-edged and the interior is nice-
ly anointed. However, in a class of
car for which these attributes are the
basic requirements, we can't help but
wonder if that's really enough. Pa
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Charices are, spelled out in black and white,
youl'll see a listing for your cars spark plug specifi-
cations. And without searchipg much further, you'll
find that the brand which meets those specs per-
fectly is NGK,

Unfamiliar as NGK may be to you, it's long
been the number one choice of engine builders
worldwide. Above AC-Delco. Above Autolite.
Above Motorcraft, Bosch and even Champion.

You see, no one else in the industry works

with engine builders like NGK to design the pre-
cise plugs your import needs. Not only to meet
todays strict standards for leaner-buming engines,
but for maximum ignitability, power, fuel efficiency
and prolonged life,

Next time you replace your spark plugs,
insist on the brand that’s chosen by more engine

builders than any

other. Ask for NGK.
Because, ifit's
RIGHT FROM THE START.

humanly possible,
we'll have the night
plug for your car.
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‘SCIENCE

BY ABE DANE, Science/Technology Editor
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Hubble: Heartbreak And Hope

@ [n the winter of 1978, a 2000-pound
mirror blank arrived at Perkin
Elmer’s Electro-Optical Division in
Danbury, Connecticut. A little more
than two years later, the 94-in.-dia.
disc emerged from a computerized
grinding and polishing process with a
surface smoother than any mirror of
its size had ever been. It was con-
sidered a triumph. For many who
worked on it, it was the crowning
achievement of a long career at the
leading edge of optical technology.
Ten years later, the triumph has
one sour. Now at the heart of the
ubble Space Telescope orbiting 380
miles above the Earth, the mirror
appears to have been ground to the

wrong shape. It has thus probably
crippled the largest, most expensive
and most eagerly awaited instrument
ever put into space.

sired hyperboloid shape. As a result,
light falling on different s of the
mirror converges at different dis-
tances from its surface, and ecannot be
brought to a single, sharp focus. It's
not a flaw you'd expect in a §1.5-bil-
lion piece of space hardware.

So how could this have happened?
NASA has convened a distinguished
independent panel to investigate, but
it may be a while before they report
their findings officially. In the mean-
time, a look at how the mirror was
made yields some strong clues about
where the problem might lie.

After an initial grinding that
shaped the mirror's face into a spheri-
cal bowl, the blank was placed on a
computer-controlled device called a
Draper-style polisher, where it
should have been brought to within
the length of one lightwave of its
proper aspheric shape. Apparently
things were okay up to this point,
gince the error now plaguing Hubble
amounts to only about half a
lightwave.

Next came a series of polishing,
grinding and testing procedures that
were to bring the mirror to its final
specifications. Perkin Elmer's Com-
puter Controlled Polishing facility
smoothed the surface, while trips
back to the Draper-style polisher cor-
rected the shape. Progress was moni-
tored through laser interferometry,
and after eight months, it was deter-
mined that the mirror was finished
—in fact, it was significantly better
than NASA had required.

Room for error

There could have been an error in the
goftware instructions guiding one of
the grinding or polishing devices, but
a flaw as severe as the one now affect-

The mirror's

SCIEMCE INSTRUMERNTS  FRIMARY MIRROR

flaw, known as a

spherical aberra-
tion, is one of the

Nooa|
L1

SECONDARY MIRROR

most elementary T
mistakes in tele- EDGE OF
scope optics. It W \.;,.
means simply that sty
the mirror 1s too MIBROR

" NARRAREEEERAEEaE. ann T
= e LS
— -... =

flat, resembling
too closely the con-
tour of a sphere,

rather than con-

forming to the de- Spherical aberration keeps light from focusing on a single spot.

PMILLUSTRATION BY HANK KEN
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ing Hubble would have shown up in-
stantly on the interferometric tests.
Unless, of course, there was some-
thing wrong with the test equipment.

Laser interferometry is a precise
and unambiguous measuring tech-
nique, and theoretically, it is perfect-
}y reliable. However, there is room

or human error. Most of that comes
in the construction of a device called a
null corrector, which must be custom-
tailored for the mirror being meas-
ured. Ezsentially, the null correctoris
meant to exactly cancel out, or null,
the effect that a mirror of the desired
curvature will have on a laser beam
emitted by the interferometer. Thus,
when ttllm mi;;rurhbeing tﬂeslt]ed has ex-
actly the right shape, the beam it re-
flects back will produce interference
patterns the same as those from a per-
fectly flat mirror.

Although setti H%upanu]l corrector
is not the most difficult task in build-
ing a precision mirror, it must none-
theless be done with great care.
Because the nulling opties serve, in
effect, as the master template for the
mirror, there's no way to check them.
“If you make a mistake, nothing tells
you that you have,” says University
of Arizona astronomer Dr, Roger An-
gel, a member of the Hubble investi-
gation panel. “It's an insidious fault.”

The investigators have impounded
the original nul]ing optics used 10
years ago, and, as of press time, they
will begin inspecting them in about a
week. More will be at stake in the in-
spection than finding out who's to
blame. Any inaccuracies found in the
nulling optics will be important in pre-
cisely diagnosing, and correcting, the
Space Telescope's blurred vision.

Resurrecting Hubble

NASA estimates that Hubble ean cur-
rently do about 50 percent of the work
it was originally supposed to. But Dr.
Frank Six, NASA's deputy program
seientist for the telescope, said to me
recently: “Over a 5-year period, |
think the effect on the science is going
to be nil. We'll get it all.”

Dir. Six's optimism stems largely
from the fact that Hubble was de-
gigned from the start with in-flight
repair in mind. Although there's no
hope of replacing the defective prima-
ry mirror, about 70 of the spacecraft's
components can be changed, That
gives NASA considerable latitude for
improvising solutions.

ost of the fixes have to do with re-
placing the instruments that convert
the light gathered by the mirrors into
images and data. Modified optics on
the new instruments would refocus

the light to the originally expected
ness.

Only three of the telescope’s six in-
struments are badly impaired. Un-
fortunately, two of themm—the Wide
Field Planetary Camera (WFPC) and
the Faint Object Camera (FOC)—
were expected to do some of the
most exciting science.

Plans were already in the works to
replace WFPC with the improved
WFPC 11 on a 1993 Shuttle mission.
In the meantime, scientists on the
g]'!;uund are studying ways to restore
the present instrument's perform-
ance with computerized image fm}-
cessing. But such techniques will not
work on the data from the FOC. It's
up to the European Space Agency,
which contributed the camera, to de-
cide if they will build another,

For the moment, though, Hubble
looks like a legend before its time.
There's no excuse for the mistake in
Hubble's optics, and astronomers and
taxpayers have every right to be an-
gry. However, the error in no way di-
minishes the promise of discovery
that has kept the Space Telescope
alive through 20 years of technical
challenges and political turmoil.
‘We've waited this long. We can waita
few more years for Hubble to multiply
the vigible universe by 350. P
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Cocaine

lies.

After nearly a decade of
being Americas glamour drug,
researchers are starting to un-
cover the truth about cocaine.

Its emerging as a very
dangerous substance.

No one thinks the things
described here will ever happen
to them. But you can never be
certain. Whenever and however
you use cocaine, you're playing
Russian roulette.

You can’t get
addicted to cocaine.

Cocaine was once thought
to be non-addictive, because
users don't have the severe
physical withdrawal symptoms
of heroin—delinum, muscle-
cramps, and convulsions.

However, cocaine is intensely |

addicting psychologically.

In animal studies, monkeys
with unlimited access to
cocaine self-administer until
they die. One monkey pressed
a bar 12,800 times to obtain a
single dose of cocaine. Rhesus
monkeys won't smoke tobacco or
marijuana, but 100% will smoke
cocaine, preferring it to sex and
to food—even when starving.

Like monkey, like man.

If you take cocaine, you run
a 10% chance of addiction. The

© 1987, DDE Nesdhan Worldwide nc

risk is higher the younger you
are, and may be as high as 50%
for those who smoke cocaine.
(Some crack users say they felt
addicted from the first ime
they smoked.)

When you're addicted, all
you think about is getting and
using cocaine. Family, friends,
job, home, possessions, and
health become unimportant.

Because cocaine is expen-
sive, you end up doing what all
addicts do. You steal, cheat, lie,
deal, sell anything and every-
thing, including yourself. All the
while you risk imprisonment.
Because, never forget, cocaine
15 illegal.

Theres no way to tell who'll
become addicted. But one
thing is certain.

No one who 1s an addict, set
out to become one.

C’mon, just once
can't hurt you.

Cocaine hits your heart be-
fore it hits your head. Your pulse
rate rockets and your blood
pressure soars. Even if you're
only 15, you become a prime
candidate for a heart attack, a
stroke, or an epileptic-type fit.

In the brain, cocaine mainly
affects a primitive part where the
emotions are seated. Unfortu-
nately; this part of the brain also
controls your heart and lungs.

A big hit or a cumulative
overdose may interrupt the
electrical signal to your heart
and lungs. They simply stop.

Thats how basketball player
Len Bias died.

If you're unlucky the first
time you do coke, your body
will lack a chemical that breaks
down the drug. In which case,
you'll be a first time O.D. Two
lines will kill you.

Sex with coke is amazing,

Cocaine’s powers as a sexual
stimulant have never been
proved or disproved. However,
the evidence seems to suggest
that the drug’s reputation alone
serves to heighten sexual feel-
ings. (The same thing happens
in Africa, where natives swear by
powdered rhinoceros hom as
an aphrodisiac.)

What is certain is that con-
tinued use of cocaine leads
to impotence and finally
complete loss of interest in sex.

Il make you feel great.

Cocaine makes you feel like
a new man, the joke goes. The
only trouble is, the first thing
the new man wants is more
cocaine.

It's true. After the high
wears off, you may feel a little
anxious, irmtable, or depressed.
You've got the coke blues. But
fortunately, they're easy to fix,
with a few more lines or
another hit on the pipe.

Of course, sooner or later
you have to stop. Then—for
days at a time—you may feel
lethargic, depressed, even
suicidal.

Says Dr. Amold Washton,
one of the country’s leading
cocaine experts: “Its impossible
for the nonuser to imagine the
deep, vicious depression that a
cocaine addict suffers from!

Partnership for a Drug-Free America
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Battery Care

@ [f you have a maintenance-free battery that appears to be over the hill, you
might be replacing it prematurely, according to manufacturers who tested "dead”
batteries that were returned to them. In many cases, the batleries could have
been revived, but the shade-tree mechanics as well as professionals didn't know
howlodoit

Here are some facts about maintenance-free batteries that will help you get the
most service from them:
@ Cars of the '80s have electronic devices that can draw & to 20 milliamps from a
battery continuously. This parasitic load, plus a battery’s normal self-discharge
rale, canresultin adeep enough discharge to fool you into replacing a battery thal
seems dead after the vehicle hasn't been driven for a while. To guard against this,
use a trickle charger to compensate for the drain,
# You probably know that if a green dot (some batteries have a different color dat,
such as blue) is visible in the eye (built-in hydrometer) of a maintenance-free bat-
tery, the battery ischarged. If only darkness shows inthe eye, the battery is under-
charged and should be recharged. If the eye is clear or light yellow, the fluid level
is low and the battery should be replaced. But don't be fooled if your battery has a
translucent case. Daylight passing through the case may make a dark hydrome-
ter appear clear or light yeliow, thereby deceiving you inta replacing a batiery that
could be brought back up to snuff by recharging. One way to be sure that you're
really seeing a true condition of your battery's state of health is to block light by
taping cardboard to the sides of the battery before peering info its eye.
® |f a dead battery fails to take a charge, your charger may have a polarity protec-
tion circuit which keeps the charger off if the battery isn't connected correctly. To
activate the charger when polarity is correct requires a small amount of current
output from the battery. A discharged battery, however, may not emit even thal
minimal voltage and the charger may not switch on. In this case, check the charg-
er manufacturer's instructions on how to bypass this circuit.
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interior of your parked car
can become a 200-degree
BLAST FURNACE.

You know the feeling: you park
vour car in the hot sun, and when
you returmn, trudging across a hot
parking lot, you open the car door
and are greeted by a heat explosion.

The solution: Tum the hot sun (o / /

vour advantage with the revolutionary AwtoVent. This SOLAR POWERED VEHICLE VENTILATOR
slips easily onto any roll-up window, Its solar panel converts sunlight into electricity to run a small, yet
powerful fan. v : i W i .

ir i vehi 1 ! Mo wires, no hatteries... just FREE POWER from the
sun to ventilate your car, truck. RV or van. Fits windows from 17.5" 1o 24" wide. Lightweight,
maintenance free, weatherproof and impact resistant. Use AutoVenl to increase your “creature
comforts” and to REDUCE STRAIN ON YOUR CAR’S AIR CONDITIONING SYSTEM, PROTECT
EXPENSIVE ELECTRONIC EQUIPMENT FROM EXCESSIVE HEAT AND PRESERVE UPHOL-
STERY AND DASHBOARD. One year warranty, money back guarantee. With AutoVent it"s no sweat,
Order by mail TODAY just $29.95 with each add"] unit $26.50 each. Add $3.50 shipping per order.

s — — — — — — — — — — — S — e — ]

MC/Visa & COD orders DutchGuard, Dept. POW

New Car Prices

Computer printout of
Dealer Cost and Sticker Price

Now you can shop smart, knowing
how much the base price and each
option is. Send $20.00 and tell us
the make and model car you want.
Order several models to compare
prices.

Crestwood Elite
9889 Crestwood Terrace
Eden Prairie, MN 55347

Undercar Safety

® Most Saturday mechanics don't
hesitate to pop the hood for routine
service in the engine compartment,
But many are reluctant to dust off the
old creeper and slide underneath the
car to check out components that are
critical to their car's steering and
stopping.

The underside of your car may be
doused with a barrage of road salt,
mud and water, in addition to any
number of road hazards. Regular in-
spections at 3000-mile intervals can
help spot problems before they de-
velop into serious trouble.

To ensure your personal safety
when working under your car, make
sure you use high-guality jackstands
and ramps, and only support one end
of the car off the ground at any one
time. Never work on a car that is sup-
ported by a lifting jack of any type—
use jackstands for support. Locate
the jackstands only in your car's ap-
proved jacking positions, and give
your car a good shaking after it's up
on its supports to make sure it won't
slip off.

Wear safety glasses to keep de-
bris, which commonly falls when
working under your car, out of your
eyes.

CALL TOLL FREE P.O. Box 411687
wm—om|  1.800-821-5157 | ot |

MAKE $225 DAILY

"CHROME PLATING"

%y Auto Paris . Motorcycles
Guns - Knives
Model Trains
and Much
More|

Ghiroma bein . . 11 will always b in. And it can make you s good
Iningl 10w brua, you ean save maney by pleting your cwn obiscle
o maks Bousands of dellars by fusning yoar new found oraft
Infoa vary profitabis business. inaspanaive , sany, work afhoma
In yesur wpars time. Act Mow, send ot your FREE informaian,

CHROME PLATING, DEPT. 127
PO BOX 2285, WALDORF, MD 20604

Kansas City, MO 64141
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AUTO POLISHING
BOSCH Polisher/Sander

any Surface
5~ RANDOM ORBIT

$119

SAVE sa0l!
* Vibration Free
* Variable speed
+ From aggressive to ultra fine finishes
* Dustless  » Quick change velcro Accs.

AVIATION/INDUSTRIAL SUPPLY
1-800-748-1945

Vien and MarterCard

GETINTO
A TIGHT
SPIIT

Auto Trans Care

® Agood rule of thumbis to check the cunowe - > ()
fluid level in your automatic transmis- | mﬂ,ﬂﬂgﬂ “w 5: mamﬂ FisISH \T & 1 ORIVES
sion or transaxle every 1000 miles, i oil drows dirty ofl and sludgs out of an o
there is na indication of fluid loss. If | | | @ngine oil pan directly info a sealed container.
you find you need to add lluid, check = NO JACKS » NO BURNED
the fluid every time you fill up with = NO RAMPS HANDS
gasoline. * NO PANS * NO SPILLS

We recommend changing your » NO TOOLS * NO CRAWLING
HL!:I'J lrals_'lmmmsinn fluid every ﬂﬂkﬂnﬂ CALL 1-800-648-4914 TO ORDER
miles. However, some carmakers
recommend 100,000-mile change in- ook

tervals, This may be satisfactory for —
normal conditions. But if you tow a s, J&J ENTERPRISES
trailer, drive in 90° F heat mare than = P.0. BOX 202255

half the time, drive in dusty or moun- BLOOMINGTON, MN 55420
tainous areas, or make a lot of shor

trips, stick lo a 30,000-mile change

STAHD'AH[I

schedule. © RGOMVTC, . AT rghts rewerved \

To change the oil if your transmis-
sion is not equipped with a drain plug,
locate your drain pan under one rear HW
corner of the oil pan and remove all of sty
the pan bolls except the three in the HANDLING
opposite corner from which you'll be m .

draining the oil. Slowly remove these
pan bolts, allowing the fluid to drain

gradually as the pan corner drops

lower and lower. Then support the
pan and remove the last three bolts,
With the oil pan removed, you'll also

 impossible
ﬁmmsnmm

be able to change the transmission
THIEVES B
space limits ratchet travel.
= Where there's lack of resistance for
w1 o s the ratchet to function. = Where excessive
PCKIIPS - Vhres - 2t . repelitions are required for long boits.

Get yoursell's Kryphonite® Car Lock. Sowhen One 360° turn of this specialty tool is

3 5 3 iz i i . ¥
— # guy with a door jimmy in his hand and hot wir- ual to erght normal ratchet motions.
ﬁ / i ""|'|'|'I‘;l"-— ﬂ ing in his hasrt looks in your car window, hell see g qu_amy r&!‘:’mmﬂtiﬂﬂ, the Sidewinder
E ﬂ ? E st yours ks one car he won drive samy with :
%ﬂ e Orcler tol free. 1-800-225-5668, dep. 420 is torque tested to 175 ft. Ibs. and
: e E ’ﬂ g Or send 589 95 [MA residents add 5% sales w) carries a lifetime warranty.
M ﬂ"“ Jh g to. MVTC NC. 95 Freeport .. Boston, MA 02122 Found in tool kits of maior racing teams.
E anise £ i g e owhile weER
‘ﬁ al'-'"' E :I';.'ITIE-; m::lu:rum:- 5:-\:.:!”!.-\' m:!:utl:iul:- Tﬂ 'm'mn ﬂa” Ioﬁa".lr
dedueibie Call o wiribe Tor detuila
mm% e b b i s 1(800) 999-3405
<AL {CARPETS - : p
‘E.!,l_-'. TAN"S'SUH V'Eﬂngrmlﬁﬁﬂﬂﬂ.-hun MOBE! I'::I:iru:uuh'.\ i ubi dlddes Aab ool Satitahsk WE S\htp u PS dﬂ]l"_.t
CATALDG 52.00 OR FOR INFC ON ANY _ MASTERCARD AND VISA ACCEPTED
VEHICLE SEND L ﬁﬂﬁg SASETO o ::f:;'—l;;: g el 5/
|| | e DEWINDER
RO & BOX 170 . BM SRR PRODECTE CORPORATION
' PLNXSUTAWNEY, PA 15767 E 2066 Otd Rocky Ridge Road
[BT4) 938-5248 Birmingham, AL 35296
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SEALED AUTOMOTIVE

¢ 0000 INTRODUCING 0 ¢ 0 0 0 | ENGINE ANALYSIS
% GATES “n¢ Solar Car Battery >,=

[ ] s i LA
BATTERY Charger - Only $19.95!
Kre.p ur battery cha Solar panel
gn‘r Gmnun:rﬁ{:v m...m { ree ?:m ﬂsimth Helps start
mm1 a’n neu- on dl:.rn,. ora nl‘ung rlong
:mmu“r“ sengps Dds. Prolongs bat life. Compact size
rmnmhﬁmas gnmj'] puts out 165V in full sunlight.
COmm I .
nial applicatons. Huw'lhsrs ﬁ %
R e CPA-90 Don‘t be caught "dead” this winter, order
e CYLINDER POWER ANALYZER | | |{10550005 5 00Picl (G recidente add 1.
E:im&mdlum o Weund 8495 ‘ = Automatic power balance test sales tax.) Make check or mm:ﬁ:;dzr to:
5 GOOD REASONS TO GO Partermance raling pe per * Tach/Dwell time function IS ot 9@' Cﬂm[“"}".- Po -
WITH GATES. SAE" 650 cold crank ams. * Read frequency/ On-Off time | v A
Superior Starfing Power 120 minutes resenve. = Pulse U-U.tDUt f.U nction
Cosrasion tee Top Width: 9 1316° = Automatic cylinder counting
S R ; = Points or electronic ignition Eliminating Rattles
Ouilasts Conventionai e e The power balance test sequentialty prevents each @ Rattles can definitely put a damper
i Wl -y oyt toasras o | | I
(246men| *5 [NOROFUORKS 10.Hke CYRCAr any part of your automobile can gen-
Twa Year Free Replace- . de d I : .
T2 Moo Unied oot 6- 12 (650m Righ ime. for iectors. lantion, scinots and <o | | | ©rate annoying noises, some of the
ty {Excluding Hold Downs) sors. Pulse output actuates 12VOC devices with loudest and most serious-sounding
Graup Size 34 Carrying Handla fixed frequency rattles can emanate from worn chas-
i sis parts. Ti
a0 avaai Introductory Price $99.95 ois pars- T4 el e o' e
aring Start atiery ai 54,95 " . : e ; .
Dual Eaniﬁawfﬁm?m? Oct. 1, 1990 a1 $84.95 | | List price $139.95 3T @F coo or use a lift.
T Ly e i . A professional model is Locate your front stabilizer bar
Brochures & Appileation Shest wiS.A.B.E vailable with additional fﬂ“"“” (your car may also have a rear bar),
Ad: SE.;G?MU.P.S. Charge for Each Battery Orderad Al TO R ﬂF‘Id check the bUBhiﬂQS where thﬂ
loGic e = bar attaches to the frame. These
DAV+CO SALES P E———————— Tho oot noele e rSsiciog
P.0. BOX 9034 o X 5 NOWS: 19 ¥
DENVER, CO 80209 1 BUU 735 1 1 79 these bushings is a fairly easy job.

Check your engine and transmis-
sion mounts for looseness or deterio-

ration of the rubber-mount sandwich.
A binding of the shift linkage on accel-
eration caused by torquing of the
drivetrain is a tipoff to a bad mount. In
some cases, you'll have to raise the
engine slightly with a jack under the
oil pan to notice a failed engine
mount, Be careful not to bend the oil

t FAMOUS MAKE!

st oeyg angany, . 50

an.
Loose bolts allow components to
bang around under your car. Check
all bolts for tightness, and if you find

NOW YOU CAN DO THOSE LITTLE ALL FABRIC one that regularly works itself loose,
REPAIRS THAT DOLLAR YOU TO DEATH S DRV, reinstall the fastener using anaerobic
anufactum’
This 380 page guide can save you hundreds of dofiars in costly Suggesied Retail sealant.
- § 449.95
Shows how to do mast repairs yourself. Fully iBustrated, s

SSSAVESS
BUYING A NEW CAR OR PICK-UP?
The second largest purchase we make -yet

LLS. made by Nationaify Known
Soat Manufacturing Company!
Mests of eacoacis all DOT. &

provides instructions on haow o Tix problems n the eectrical,
gniticn, angine, power Braim, braket, sleenng, and Suspension $
ayshems

T o5 Federal salety codes!
o o SO | | | ALLFABRIC Lt plex wagenson s in | | [ fow of us ars prepared to properly deal
mmm”swﬂ,;ﬁm fﬁ'ﬁéﬂ m'ﬂr;-'tf-ﬂ with the dealer. Whather you're buying a
Your monsy refunded i not satistied. Manufacture’s  casTAIN'S L-hta-:.": abe :,:I Ford or Chevy or a Lincoln or Cadillac, look
Semd te: ROBT GRAY CO SW Retail just & iouch of a lever! Opdional at our provan, “NE-HI.“.IH" Wway ﬂ' buy"ﬂq
410 N 53 Ave. $289.95 '-‘:;',*jﬂ;c*,i';‘l“gg'gf-,t':_;ff;ﬁ_ e that will put you on equal footing with your
Minnsapolis, Minnesota 55428 | TN FREE seal fracks - & 525 value! dealer! KNOW WHAT YOUR DEALER
| ALL FABRIC maicning Sota KNOWS! You can buy AT, NEAR OR
ETEEK ONE $11 9 T -D:’_T;;g‘f- P BELOW YOUR DEALER'S COST! You can
U 3:2 ;5::‘ ;;Q:ussi: FITS ALL Vans & most Trucks! save hundreds, even thousands, of dollars
. a0+ hee CHAIRS & Sofas ame UPSabke! .
(1 THREE 41.50 « 5.00 5&H ™ CALL For FREE Fabric Samples! W hive, and Wl each you fhiowt This
S 1.800-445.1830 or 1.219.203-8550 g kg
Crualt oNtd mbees. Basr order By Bhas! THE FACTS MAY SURPRISE YOU!
ADDRESS ST . 0" Consumer's Auto Information Services, Inc.
ETVSTATEZIP —_— 220w 1713 E. Broadway, Suite A-263
BRADD & HALL ASSOCIATES Tempe, Arizona 85282
e N o i 53056 PAUL DRIVE, ELKHART, IN 46514
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SPRAY DYE FOR CARPETS
Restore Your Car's Carpet — Traclop’—
TO LOOK NEW hﬂ%lll
.. ONLY *11%
« Awaitabia colom:
, -Black - DkBie »"n"n
* Rad = Di Groon
e 0k Brown THE LAST WIHDSHFELD
= Covars stains, diseal- Band §11. w:}' e - = - WIPER FOU'LL EVEH
orations, faded spots manay e
- Used by prolessionais for - E @ = \ " pparecten
« LEAVES CARPET SOFT ::‘L’Tf,m'w“m' 13 ' N ) am
» Can covers average iront ad cettvury inchuded i T aum
and rear Sulo Carpat 1-2 wepnicy sialrrary \j _/'
YMLLES WITA
——YEMIOLE
WEGUARANTEEIT! 3 wiping edgesinstead 1
cnﬂ"ﬂg sy‘tlﬂ'l af [ ta clear, clean and squeégee! 1
Service sGuaranteed not w0 rot, ear, crack, or :
. chaner I
® Some Salurday mechanics be- *Patented design snaps on in seconds "
lieve ﬂIHI!'III'Ig the old mm 1'?"" *Each pair custom fit to your car :
their cooling system a n running 1935 ir $4 5 58H
a garden hose into the radiator filler el A 108 pr i
neck is the best way to flush the sys- E IT'S WON :
tom. T facts thatback lushingihe | | |useasmecemsmrmumwucusss | |} INTERNATIONAL AWARDS! |
system will do a muc erjobin Install yearsalt. Dur 0 year &s mos! papale: Never be locked out again! Store your keys !
d%ﬁ;ﬂm:ﬁyﬁurmﬂlﬁﬂlfﬁtﬁﬁ mm:umm uu:uu mﬂ:ﬁ“—un and extra cash in the amazing Spare-Key :
o backl r CoQ gm, -AUD — MESSAN — B, i ra— Locking Gas Cap™, where they rded
pickupa bﬂﬂkﬂmﬂg kit H.FF:L?H local Spaclly mmwm "M:I“nu'lﬂ:t L‘l:r:ﬂ;ﬂ : by a ;‘g;:o?scu;%na:nn?mkc} S :
i - : : . oH ol h eoplated B
B | ook | ) e oovintin ]
den hose connector, -.::Iamm; and a S5 My wur. - I 4 fﬁmhi:i‘i”“ easily I
splash deflector or tube that keeps guarantes i o e ersturs. VEBAIME phone rdars A : Mlsm:ﬁ-mur! '
the water from splashing when it runs NUSCS ERSEEINA G0, UG ; ~. Fismostcars, |
out of the radiator filler neck. 7L Calvin M., Wiktoe, CT 08807  (209) 762-3141 ~_  tucksor |
To install the tee, make sure that 4 vans!
the engine is cold, and remove the ra- ]
diator cap to relieve pressure. Locate §19%5ea. :
the heater hose that runs from the Synurs S0 K, B Cow Fou ~ oo eond $350S8H ]
heater core 1o the top of the engine— GET UP TO Our Planet! I
not to the water pump. Cut the heater oL MPG 3 TOTAL SECURITY! .
hose, insert the tee and then secure 50 Y0 Gamn ( ; 2 alarms in one! The Sound Protector™ 8
with clamps. Attach your garden z guards your car against vandals and thicves :
hose to the connector on the tee, in- With New Proven Products For with both a motion detector and steren wlurm,
furn an your water supply. Once wa- t&ﬂ:ﬂﬂhﬁ%ﬁ“ﬁrﬂfﬁgﬂkﬁgﬂ# Slips into your stereo just like a cassette tape! :
Jour enging and et e for atieasts | | | Sl capance nsak S K- cue ;
oon WRCUUm iR B
P | |
PRt L R -
Crfifks = A & , m Br ]
fual. El:l’r; cnrbunrin ol. sngine wear. Govt. (8sls *Patented! :
prove high as 40% MEIIZ gain, TO% amission dropl =Fits in the ¥
Ay A FR ot
sp ﬂt hid den EUIObﬂd? :m Fuﬂl‘nfﬂlnlﬂ.l:lt; L*t‘l:"l' t.?a-‘t m.Lm‘l in |:i"“ F wour hand! §
WErEaS an T F cleanar Burmn. ] .
200ms Davelopad with NASA Grant Proveni $4935ea. “Locks in place  J
damage before Flue Buld your own « Vapor Caibe. Exhaust or $492S§H  +No installation required! 3
hu'ﬁ"g a car. n Genarator. Meters paliets inio waler. Creates A Foalvy Endy Frocay - |y
IR S Bl e TSR | |} ow g o) £B9 5997 |
NO RISK calt I'I'IIIH 0284, Big Gain Guarantesd) :
“"MONEY BACK {:rﬂ PM-10 To order by mail, send a check or money onder o 1
GUARANTEE Jrd & Chestnut mu% Lifetime Automotive Products, Inc :
SPOT ROT accuraiely cetec PMI P.O. Box 871179,
=~ _hlu':'M r.ulr,l 2 coals ?lenn-?-l unﬁ wﬁulu,ﬁu TSZﬂg?I 179, :
ColESInN damags on any metal body oa (Texas residents add B.25% sales mx).  Please i
SPOT ROT is used by bodymen, Mage INEIFENCE Com Hﬂp-d', @ Electric Cars ® Golf Carts inclode your name, mailing address, phone, mnd
Piee, Top R ooiicion. i AOMRMONS! Doy T > — N T the year, make and mode] of your car. Also, for :
bsp'm- RDT"l:Ir||.-g:..-::.r.-=h]-|n.' Barga ﬂlnnl,jr:‘m:'rmwrhml:r.?| The ﬂkmm;rdmmhm;i]p:;:hﬂ osdering Sound Protector, indicate if your cassetie )
Shiow xncily what m hadmg banesin crb i Parts, Books Comvers:ons deck is right load, lefi load or center
visamc cail 1-800-323-1090 ot s ey ; Lot =2 !
Your :mﬂp\lﬂ: source for 100's [ 1
or send $14.95 to of hard-to-find parts & supplies S 1 E ]
Pro Motorcar Products Ezama Nﬁm“ el AUTOMOTIVE [/ PRODUCTS "
22025 US Hwy. 19 N, Clearwaler, FL 34625 32210 1
Alow d-8 weeks lor delvery |
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DIAGNOSE YOUR
CAR’S ENGINE LIKE

R A PROFESSIONAL!

Stop paying someons slse your hard sarmed dofars to tune
up your car's compuler confrolied engine. You can do !
Order the TIF1600 automotive computer with & built-in
prnter, Small enough to cany, Powerful enough to diagnase
evary American car on fhe road.

II:ul:lt sguipment, inc.
13461 N.E. 17th Ave., No. Miami, FL 33181

Send $3.00 for our Compiele Catalog

WOW ! CLEAN!

OHLY
5 10.00

J.5. DISTRIBUTORS

The F.O. BOX Z01154

Glass Clsaning Bal

BLOOMINGTOM. HN 55410

FEEL WIE“TUNDEH
THUNDER KART!

& Aol e sandes
B J- and 5-HP molons
& Live axbe grad ungle-shesd pull

WHITE OR CALL
BRISTER'S THUMDER KARTS, ING.

E PO Box 334, Aosslsnd, LA TO458 ‘
I.

Phone {S04) 7487480
Fax [504) TaB-4824

Save Time! Save Money! Mill Supp
Sells Over 1,000 Different Top Qual

RUST REPAIR
PANELS

Rust or Collision Damage on Many American
E-h -up Truchs and Vand and Mos! impons

Wil ......

un Supgly Inc.
 Bpaist Awwnius
Clyvelang, Dirig 44114

Hakisnwide & Chio
Tall-Firna 1-000-B88-5072
Locsl: (Z18) 2415072

i IMPORT TECH-LINE |
l Technical Infarmation Service I
Real snformation o help you save time and money
| whien repaaring import cars. Fasl nefiable imformation l
i only & phone call away. Fas service avilable, pans

and labor informazion and car prices

1-900-740-FIXT
£2.00 Per Minuie B-&CST Mon-Frni

K  GAS-A-JUST SHOCKS —521.95
Y GAS STRUT CARTRIDGES - $29.95 Each

BILSTEIN & KONI

IMPORT AND AMERICAN PARTS
110 W, 123h St - Pueblo, CO 81003

e 1-800-999-1820

- Trb-540-To2s

The Video

! Send check or
et TR I

$19.95

Paint Your Car
In the driveway

PROFESSIONAL CAR DETAILING KIT

Frolect your et wi bE Ml

iy CAR CIVES, wash mit, | u'-'f
b ol poinhg clefa, wmel deel m ﬁ

Srehd, WA ACDRCHDY TTENTE Fyin
es0f sk Draas edilewnl |9 Deaah. eyion efay
DBrest. weah BOOM Mul-(rDCSE DigN-1ry bofie. 6
B chamais and S-gul. wash pail with cove lor aasy
rage ACT NOW Acd §5 shipping and seed Checs of
roewy order 1 Y Y MGANL, 4008 Pacifis Cassd
Moy, Towrancia, £l DSOS

I $AVE - EASY DO-IT-YOURSELF 7

'STEP-BY-STEP

GUIDE to CAHB AILMENTS

| 'mpro Ve pa = includes charls,
disgrams, uuir I wm- installation instr.
Now J & J's, Sulte 291 cHL oA MO
! 11ge LTk

12TO 1 TON TRUCKS

___Mini-Mule
E-Z STOW

FOR '77 TO ‘91 FORD, DODGE AND GM

EI.!HMTES RUSTED BOLTS ELMWNNATES JMHU#L TIRE LIFTING
FOR MORE INFORMATION wRITE: DEUER MANUFACTURING, INC 2385 SPRINGSOR0 WEST, DAYTON. OH 45425

ED crsLe wincH

SPARE TIRE CARRIER

REPLACES FACTORY SPARE TIRE CARRIER

DEALER INQUIRIES INVITED

138

Exhaust Check

@ If your car is plagued with driveabil-
ity problems—poor power and erratic
performance—the cause may not be
under the hood, but undernaath the
floor. A clogged catalytic convertar
may not be at the top of your trouble-
shooting list, but it definitely should
be included.

You can diagnose exhaust block-
age with a vacuum gauge to measure
intake manifold vacuum. A reading
that drops to near-zero when the
throttle is opened rapidly and doesn't
rise to the specified normal level for
your engine (usually 15 to 20 in. Hg)
when the throttle is closed is a good
indication of this problem. Original
equipment catalylic converters are
vary expansive, If your car doesn't
have a back-pressure-conirolled
EGR valve, you can save a bundle by
buying an aftermarket universal con-
verier instead.

It you have to replace only the cat,
you can usually remove the muffler
and forward pipe as one unit. The tail-
pipe will probably have to be removed
separately as it has to be routed
around the rear axle. When installing
the cat, it's important to make sure
that it's well away from brake and fuel
lines.

Use
Zip
Codes
When
Answering
Ads
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BARGAIN HUNIER

CABLE TV. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

“Fod
FHEE CATALOG

Fasoinating and hard-io-find products of value for
the hobbyist, gadgeteer, student and educator from
Amarica’s larges! science mail-order markemdal:a
» Magniliers & Oplics = P‘l r
- ¥ . Sciencs Kits & Toys "“

All Jarrold, Oak, Hamlin, Zenith, Scientific
Atlanta, Magnavox and all specialized cable
equipment available for shipmeni within 24
hours. For fast sarvice MC / VISA or C.O.D

. -“"ﬂ:::‘:r'f“ . Iu':rm‘;:;u MLy olcles] Saam come ine 'r:lnu:nd famy ! You have 1o lelephone orders accepted (B00) 648-3030
“m . [21=-] P & I n =gt il wlen wiih oo e T
¥ = Science Discovery = Binoculars .':'n':-wl-- :-r: r'-:q ?m.::r st hl‘:‘;-ﬂ' -.-?un :f-- -.-.rn-;ﬂ by 60 Day Guaraniee (Quantity Discounts) 8 A.M
‘ ™, Diseover the latest in high tach prod- man. Desined o be (he hatiesl bekng ;"-'.I.I'l Inihe wond, Vit i to & P M C.5T CLOSED WEEKENDS. Send
VHE, B Pl had 570 Yo Beta. $20 for PAL. Ao §2 5 1 _ ;
e ucts. New 112 page catalog, over 3,200 Canadien, $10 Forsign, LS Funds Onfy. WA Stste. il 7 5% sell-addrassed stamped envelope (80¢ post
products. Wiite for your FREE copy. 500 Chich, Moy croer or call ier COD (U5 only age] lor catakog
SERVING HOBBYISTS SINCE 1842 SO RAACHLTES sl T £} I ) T
i i I ;.:l.T-F 5 n:-..l--: Pack : n [mIUWEET : i l1u|I1:‘fh1:
EEEI%? chﬁntlf e ED.? Ky P G, (i i Pan . _ [ELECTRONICS ING.,  Beledirirm o o
1, L » poc, S13 0 Tipl Averus, Guie O Depi P c 7
Yak . |".‘.;:l\. .x;:.-ﬁ.' 1843 I TEL F— 1'\':".' THA1  FAN SO0-AETETRI Mo Ninges Lndem Accepiod

WOoOD FURM * Simple lvs—com smusbly ® say b (s
HEAT YOUR II‘I'IHI HOME withost & licews ® Sewral beiicopie &

h'-lﬂ 14‘"-3“—“‘“ or Write gy rocoprns bite & pless arilalin
I, !ﬂ
GMND H-IFID‘-E MHN 55744 oo o
., MO T3

MAKE UP T0°26"an HOUR

BE YOUR OWN BOSS — START YOUR OWN

MONEY MAKING BUSINESS
Hundreds of FOLEY-BELSAW trained men have succeeded in
this fascinating and highly profitable field...

| You Can Do It Too!...BE A &I@@mgmulﬂj

Never before have money-making opportunilies been so great for qualified Locksmiths.

lock and key business has mulliplied a thousandiold as millions seek mora prolection agams't
zooming crime. Yel there's only one Locksmilh for every 17,000 people! Train FAST al
Home - Collect CASH PROFITS Right Away. You're in business ready 1o eam up to $26.00
| anhour a few days after you begin Foley-Belsaw's shortcut training, Take advantage of loday’s
unpracedented opportunities in Locksmithing for year-round EXTRA INCOME in spare time
= or full time in a high-profit business of your own. Hundreds we've trained have done il.
So can YOU! All tools plus professional Key Maching given you with course. These plus
practice materials and equipment, plus simple, illustrated lessons, plus expert supervision,
plus business-building guidance will enable you to KEEP THE MONEY COMING IN! Ideal for
refiremeant - good jobs, too.

SEND FOR EXCITING FACTS - NO OBLIGATION!

FOLEY-BELSAW INSTITUTE, 6301 Equitable Rd., DEPT 11876, Kansas City, MO 64120
FIND OUT ABOUT IT ...RUSH COUPON TODAY

WOOD HEAT o] | [atin ow et HELICOPTER !

Hglompier Plen . . ... L e s RIS
Hulmpiar Exparisantar Bead . . . 5100
HEL M AAET Camplats KDL Infa. . . . ... ... $10.00

mll.! All 3 Ill.!l D'l:h' 51988
[T :'f arier Ilri I jl m-‘ﬂl

FREE
BOOKLET
Talls how you
guickly train 1o be
your own boss ina
profitable Spametime:
ofFulltime business
al your own.
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Be Your Own Boss and Make

. 4 ww u PRESENTING & & & & &

w4 W STARFING 9 4 &% &
., HUAMLIN, OAN
AND OTHER FAMGILE MANLFACTURERS
& FIRNE ST SRR T PERCEAA R SR SR T
o LOWSEET BERAIL AAHOLELALE PRICET % U1
* CHTEEY LMD 0 TRCTN ATHIN 24 HOILIT
FON FREE CATALDG OMy 1-BO0-345-8927

FOR ALL INFOGMaTiON 1-B18-TO9-9937

PACIFIC CABLE CO., INC.
E-] 732512 Reseda Bivel, Dept. 1747
Reseda, CA 91335

AN HOUR! , N
Your FREE Lifetime Secunty Fact Kit tells you how to R SEHﬂ' NOW fﬂf Fﬂ”r FHEE

make $18.00 to 530.00 an hour in your own Foley- g g : : - :
Belsaw Full-Service Saw and Tool Sharpening Busi- L'fEHmE SE\CUHIY F&Cf Kit! ‘ ‘ ’ M
ness. Your FREE Fact Kit explains how you can ey ’
— bt your awn BOSS! EFHI;‘EFIEIE J
— work full time or part time, right al home. 7/ FOLEY 5 Cafowid A
— o work you enjoy and take pride in. \ BELSRW / ?EE#JHIP Manirrgifumr o
— pperate a CASH business where 90¢ of every K Ol Partable .
dollar you take in is clear CASH profil. f-;ﬂ-;:h:'-h----'---- b | Sawmills o
; l 1
And it is 50 easy o learn. Foley-Belsaw gives ﬂumuum H
you all the facts and instructions. No experience or } Kansss City, Mo :
special traming s necessary. Foley-Belsaw tells you
everything you need o know to be successful i ‘F:ﬁesas.fl: Il:uas:::: k;;gfrﬁ::nw Security Fact ;
And there's plenty of business available inyourarea. 3 Kit y : Four Models T% %hn$sa From
You will be able o sharpen al types of saws, garden & i BUY DIREC
&nd shop tools for home, farm and industry : ) — — i 1 (800)553 021 9
You will be able to sat your own hours and not have  ; Nama i In Indiana call: (317) 271-1542]
to worry about layoffs and strikes. And themam no I 44-page catalog or use
franchise fegs. Any age person can succeed 1 Address : your MasterCatd of VISA ﬂ
But you've got to get the FACTS before you can ¥ - 1 0 OFOR OUE DN .
el started. So write NOW for your FREE Litetime : i e te { wm.?.:]:;?:;;g.jgglgl;n:'”:wr!-f]g
gcurity Fact Kit. It's yours to keep with NO 4! aiks snul e — B1BOW. 10th 5t Inianapoks, IN 46214-2430

TRICKLE-TRAP

Need To
Establish
Credit?

Our Bank Gan Hel
Had Previous Problems!

Call 1-800-242-3600 ... 24 Hours Any Day for
your FREE VISA® or MasterCard. application.

TRICKLE- TRAF

? . : i PO. Box 994, Nanalmo B.C., Canada VOR BNO
Easier credit approval is possible because you open an e S o A s e % s

interest bearing savings account with our bank as initial Satisfaction Guaranteed or your Money Refunded
collateral for your card. A minimum savings account
deposit of $500 is required.

Enjoy the privileges of a credit card for:

¢ Shopping ¢ Mail Orders ¢ Dining ¢ Entertainment Make and Sell Your )
¢ Airline Tickets ¢ Hotel Rooms ¢ Auto Rentals Own Ornamental g
AND Concrete ltems! === '

Worldwide access to ATM Cash Machines!

Book about Aluminum Maolds

ingluding over 425 dasigns,
Call anytime TODAY for your FREE application. oilEh - Broduskion trade

secrats from the world's

Key Federal Savings Bank s 1 —

Havre de Grace Murﬂm;mc e CONCRETE MACHINERY CO., INC.
: F.O. Box A89, Hickory, NC 28603




Dear Friend,
| made 39,800 in 24 hours. You may do beter!

meS%W%M tuoluuuulwmgiur

tificates of deposit ai $100,000 each in my bank in
Beverly Hills

all, | have time m ht'-*c fun. To be me. To do

what | wanl. | work a hours a ﬂﬂ:iﬁ‘tnl’th{

i {sl EO swimm-

FACGUET-

or tmu. Somet lmll:h', 1 just e out under

the sun with a book. | love to take long vacations.

Hu_'.'l: back from a two week vacation from — Maui,
Ewall,

I'm not really 1o impress you with my wealth.

All I'm trying fo is 1o prove (o that if it
secret [ was lucky

wealthy. 1;!'hu knows what would have

family an

Knowing about this secret r.hmnd my life mmpl-ete-
hl.llbmulmwnlth happiness, and most
Irq:urt.unt o of mind, This secret will

hl'l: ton® It will give you everything you
nudmgmuumwuumrmmmobms Ul‘mum
mﬂmthﬁrlﬂlﬂtmrﬂu'dfwu Yuunn

than sharing uw secrel -unly with those '-I'ho realize 8
opportunity and

This secret is i
You can get started with 'ﬂllrnomo lull:nd
the risk is almost zero. You don't need tradning

school education. It doesn't matter how
you are and it will work for you at home or
even while you are on vacation. )

Let me tell you mare aboul this fascinating money
secTe

Of CVEN &

it I:hiw:ﬁlll:{'ukmghmmﬂln fast. lnmrﬁ_
o

T e s e T e s

& single afternoon and it is possible 10 have &

money in your hands the very next morning. In fact, this

1 be the lastest 10 make money that
Luc'jnglbmmtmlodl g

Iy rigk free. It is not a dangerous gamble. E.\lrrrth
?mﬂnhnsﬂrcai y been tested and you can get n;&
or

hmmtyﬁlnmoﬂm&!pﬂtdlﬂrlmgb:an

5

Here's what newspapers and magazines
are saying about this incredible secret:

The Roval Road 1o Riches is paved with gobden tips.
Mutional Examiner:
John Wright has an excellent guide for achicving
wealth in your spare time,
Income Opporfunities:
The Ropal Rood to Riches is an invalusble guide
{or finding success in your own back yard.
Mews Tribumne:
Wright's material is & MUST for anyone who
contemplates makimg i1 a3 an independent
cntreprencur
Success!
John Wright believes in sucoess, pure and simple
Money Making Opporiunities:
John Wright has a rare gift for helping people with
no experience make lows of money. He's made many
peaple wealthy.
Californta Palitkesl Week:

. The pelitics of high finance made easy.

The Tolucan:

Youll love . . . The Royal Road te Riches. It's filled
with valuable information . _ . ealy wish I'd known
abowt il years ago!

Hollywood Citizen MNews:

He does maore than give general udens. He gives people
u detailed A to 2 plan to make big money.

The Deseri Sun:

Wrights Royal Road 10 Riches lives up to its title
in oifering an uncomplicated path o financial success,

old. | know one

whether you're a tesnager or %0
ing all the money she

woman who is over 65 and is m
meedy with this secret.

When you use this secret to make money you never
have to try to convince m:yhud of Iﬂ'lhl.l:l] This has
nothing 1o do with door telephone
solicisation, real estate or mﬁhlmdu thas mvn-lvn per-
sonal contact, dén i pert . G

Everything about this ectly |
honest. Ynuuil]brpmudnlwhltwumdarltg
yous will be providing a very valuable service.

It will only take )‘uu two hours to learn how to use
this secret. Afier thet everything is almost sutomars.
After you get stared you can pmblbl{ do everything
that 15 necessary in three houirs peT Wit

PROOF

I know are ical. That s shows your
good hmﬁm. ell, here is pﬁlgﬁum people
who have put this amaring secret into use and have got-
ten all the they ever desired. Their initials have
besn used in to protect their privacy, bt | have
full I@Lm'm.lr.m the actual proof of their suceess in
my I

; ,".I:]‘III ":';m H B weeks, |
e CRN SEY \§ is greai! In just wun
took in over 51 Dtamhmemumlhmll

ultnuJu

of At thi rate, | honestly belisve
umumuundulhnpumr A E. Pm " RL

‘5 Hours!
ﬂﬂnlbeﬂn-ehwhmmmdlhmﬁomld

¥
K.
‘Made 515,000 In 2 Moaths Al 13
“| was able to earn over §15,000 with your plan — in
just the past two months. As a 22 year old girl, 1 never
thought that 1'd ever be able o
a4 fast a.L I;Ilen{bun nmnd.n |
you, wit my 3
Ms. E. L., Los Angeles, CA
nh:_!- nhlﬂ:n-: m":fm: i )
"For 3 plans that promised to
make mtmﬁﬂi lIIJI m lucky I did — but | am
even more hicky that 1 took the time to send for your

YOU CAN MAKE UP TO

00 in 24 Hours!

material, It changed my whulr life. Thanks o you, I
made $126,000 in 3 monihs."™
5. W, Plainficld, IM

“Made $203,000 In 8 Months®
U] pever believed those success stories ., . . never believ-
qi | would be one of them. . . usi }y Iﬁ:hm wbes, in
just § months, | made over 5% 000, over
m‘.}nwrcm the ast 22 days! Not just wﬁinrcpnrod,
but simphe, easy, !‘:.w.}_._. .John, thank you for your
Royol Rood to Riches! C. M., Los Angeles, CA

500,000 In Six Monihs” .

“I'm amazed ab my ssccess! By uiing vour secret |
made $500,000 in six months. That's more than twenty
times what I"ve made in any single year before! I've
never made so much money in such shor time with
minimum effort. My whole lfe | was wailing lor this
amazing miracke! Thank vou, John "ﬂ-"ri.g Eyss
R. 5., Mclean, VA

As you can tell by now | have come across something
preity good. | believe I have discovered the sweetest little
MHOREY- m.l.tlngl secret you couold ever imagine.
Remember guarantes i1,

Mast of the time, It takes big money 1o make m
This is an exception. With this secrel vou can start in
your ﬁ re time with almost nothing. But of course, you
don't have to start small or stay small. You u;\n.Fnu
fast and as far ns]mu wish. The size of your profits
totally up to tee how much vou will
make with l'hs secrel hul can tell you this — so far this
am money producing secret makes the profits Mrom
maost other ideas look like peanuts!

MNow at last, I've completely explained this
remarkable secret in a special money making plan. | call
it ““The Royal Road to Riches™. call it a miracle.
You'll pmbgbly call it “The S@cm{ of Riches'". You will
learn everything you need 1o know siep-by-step. So you
00 can put this amazing money making secret (o work
for you and make all the money you need.

To prowe this secret will solve all your money pro-
blems, don't send me any mr:m?'. instead posidare your
check for a month and a hall from today. | guarantee
nr;u to deposit it for 45 days, | won't cash your check for

days before [ know for sure that you are compbeely
ul:uﬁcd wilh my matersal.

$20.00 FREE!

There is no way you can lose. You either solve all
your money problems with this secret {in just 30 da inr
you get your money back pus 320,00 in carh FREE!

Do you realize what this means? You can put my sim-

le iﬁl‘lﬂ into use. Be able (o solve all your money pro-
lems. And il for any reason whatsoever are ol
100%s satisfied after usa}f the secret for 30 days, you
may return my material. And then [ will not only return
your original UNCASHED CHECK, but 1 will also
send you an extra 2000 cashiers check just for giving
the secret an honest try according 1o the simple instruc-
LG,

| GUARANTEE I'T! With my w
Ht.htilhnhlltrﬂﬂmtiﬁ YOUR P

_To order, simply write your name and address on a
piece of paper. Enclose your postdated check or money
order for $12.95 and send it 1o

-H?JHHII :\;HJGHT
Ocsan Park Bivd.

Sulte 3085
Santa Monica, CA 90405

But the supply of my material is limited. So send in
your order now while the supply lass,

IF you wish o charge it to your Visa or MasterCard —
be sure to include your account number and expiration
date, That's all there is to it I'll send you my material
right away by return mail, along with our unconditional
Euarantee.

SWORN STATEMENT:

*“As Mr. John Wright's accountant, I certify that
his assets exceed one million dollass,’

Mark Davis

1990 JOHN WRIGHT



PTFE PROTECTION AT FAR LESS COST!
&

1-MINUTE
TUNE-UP!

add
PowerPowder®”
to 1/2-gt. of
your favorite
motor oil

shake
PowerPowder*"
and your
favorite oil
together

pour
the

mixture into
your engine oil
filler opening

= for all cars, * doubles engine
trucks & vans! el

= |asts 25,000 = PTFE only ... mo
miles! low grade oil!

= one packet treats = compare (o
up to B gis. of your Slick®50 and Tutail®
favorite motor oilt freatments costing i

= i 1o 25% better much, much more!
gas mileage! « arder toll-tree nowl

o e ONLY $9.95!

* ﬂﬂﬂ"ﬂ]'ﬂl 1 PAH i AFFLCARLT BALTE TAE

800/458-3474

m AustEvader Corporation
. =t S

1513 11th Ave |
Altoona, PA 16603

C 1950 RustEviiei o . Amosra. PR,

Frimsts' Primeiie! o & Pgeiins] Ml «BOer Facenams

U5 Py Maa el
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o

HOT AIR

Increases Heat Output by B00%
* Custom Built to = Super Efficient
fit any Fireplace titanium stainless
= Easy to install. Heat Exchanger.
= Thermostatically No extras to buy
controlled, works * No dangerous
automatically. Creosote Buildup
And best of all you can enjoy your fireplace
while saving on your heating bills because
with Hearth-8ad 11* you don't need 1o
sacrifice your hireplace’'s appearance or the
dalight of an open lire to be energy efficient
Works with Woed, Coal, or Gas Logs
For Free Infarmation, Write or Call;
Firaplace Hearth Aid
PO, Bow 205, iﬁ'ﬂ Park Road  PM

Abbeville, AL 38310
Masiorwids Toll Free 1-B00-T42-4228
SA5-5420

CABLE TV
DESCRAMBLERS.
Call for
your free
catalog
today!

Technical assistance
or fres catalog call

Ordars call 1oll free
M.D. ELECTRONICS —
115 NEW YORK MALL STE. #133M109 | ysa
OMAHA, NEBGB114 £.0.0,

(402) 554-0417
1-800-624-1150

SMALL ENGINE PARTS

- > 4

Wholesaler & retaller: parts for chain saws,
lawnmowers, small engines, tillers, timmers,
outboard molors, snowblowers,

* Free Catalog lor Do-ii-Yourseliers,

* Wholesale catalog & price list for full or
part time small engine mechanics.

Call orwrite ZIP POWER PARTS INC.
Box 10308, Dept POM1090, Erle, PA 16514
Toll Free 1-800-824-8521

DRINKING
WATER.

LOOK FOR
THIS MARK!

The National Sanitation Foundation
(NSF) is an independent, not-for-profit
arganization that tests, evaluates, and
certifies products used to treat and trans-
port drinking water, It certifies point-of-
use drinking water treatment units
(DWTU'S) and bottled water in addition to
treatment chemicals, pipes, coatings, etc.

FREE LITERATURE PACKET
Learn the steps to follow to determine
the quality of your drinking water and get
the latest listings of products certified by
NSE. Ask specifically for listings of:
1. Public water supply products
2. Point-of-use treatment units (DWTU'S)

H5F LISTINGS

or

3. Bottled water suppliers.
For your pachet,

write to: National ,

Sanitation Foundation [SF

Dept. PM-1

PO. Box 1468

Ann Arbor, MI 48106

| BASEMENT TOI
FLUSHES UP 7o Sover o g

No ﬂlr?i Up Floors
Install It Yoursall - Anywhere I

Write McPherson, Inc., Dapt. 16 |
| Box 15133, Tampa, Fiorida 33684 |

BBQ GRILL & SM
FANTASTIC ADODITION TO ANY YARD

DUSTED 10 SUORE CHALBER W RE.

FULL WORKING, DETAILED DRAMINGS
SEMD §20.00 CHIK OR MNT ORD TO

D&L DESIGNS

Water and Energy Saver Shower Hesd

in so afficisnt, It can sawve §200

OF WOrW PEF yeAF 5B willley Bdlls. ‘,‘,

Cuaslity bBrass with chroms ﬂ-tlh-:}', {;‘7
Len-fhask Ba. $

Band $14.93 won g3 H.u.u:?n J;-’
Houston, TX 77072

ROLEX

President “Look-Alike”

An Exact Replical Gold-tone, Day, Daile,
Hidden Clasp, Simulated Diamonds,
State-of-tha-Art Guariz Movement, Easi-
ly confused with the real 18K Gold Rolex.
Ladisa' or mans’. Onky $36.95 (add $5.00
poal/fndig/insur. In CA, add §2.60 tax).
COD-0K. Call 1-800-848-4600 or send
check io: AVADID, 9016 Wilshire Bivd., Sae.
E28-A, Bavarty Hills, TA 80211




1. i a1 Jl, 'l-
'#m-!-n'-:r el nh-'-

------

I st
Mo small animals or leaves
aryparky

waing the wing

Built of copgor or
ghainless steel in ony
whope

Prices start of
$185.-

Write or call lor

FASTENER CATALOG
ks 1st Time Offered! )

Hlustrated V60 pg. wholosale lastenas
calalog. Ower 200 types covering 6, 500
sirgs. Inchudas prices, specifications,
and tachnical info. Used nationally by
industry lof owar 10 years.
‘1 NOW AVAILABLE TO YOU. f
To onder: Sond $3.85 (includes shipping
and handiing—nefundahla with $50 ordar |

Sarjo Industries Fastener Warehouss
P.0. Box 3516, Poughkeepsie, NY 12603
o (914) 454-7010

Satellite TV
Anywhere

&7

« SYSTEMS ﬁ
- UPGRADES

Call/Write Now

Far Your Fres Calaleg

1-800-334-6455 uS
'I Z18-T29-5221 Int.

SKYVISION INC.®

Buy yoiur

" MAGNATRAC.

FRCTORY-
ASSEMBLED
of in KIT
forml

‘Jiu T 0 |ENAICAPE YyOur RoMn o
butld & rosd: Gasden: Heul log
clidai tiees o wily; Extdvnite
Fi o hasem

Die kg Adl Yo

for pdhees fooearn Expra CASHI

SCATALOG ~ shown all nes_. £1.00
e TECHRICAL MAMLAL
®VIDED = 2 memrtes
ETRUCK-KIT # Dept Purion
CEDARBLURO, WISCONSIN 53012

POPULAR MECHANICS ® DCTOBER 1590

Start your own money making business!

in SMALL ENGINE

SGI‘VICG and repair 2

Mwﬂm'wﬁtmummummnm we help you every step of the way.

In just & short time, you can be ready to join
ane of the festest growing industries in America
o an industry where qualified men are making
from $25.00 to $30.00 per hoor. . . and thet's jusi
for labor. Paris, engines and accessnrbes add even
more to the profits. Becawse the small en-
jlne Industey has grown so
quickly, an acute shortage of
qualified Small Engine Pro-
Fessbonals exists throughout
the country. When you see
how many small engines are
in wie today, li's easy to
undersiand why gualified
men command such high
prices — as much as $49.95
for & simple fune.-up ithai
tnkes less than an hoar.

85-milllon small engines
are in service today!

That's right — there are over sixty-five million
2cycle and 4-cycle small £ in service
mm&cﬂ%&ﬂ}u;hw ial count from
the Ell,ltﬂt e Assn., mew CHgINes arc
being buill sl a rate of one-million per month!
With fully accredited and ved Foley-Bel-
saw fraining, you can soon have the skill and

knowledge 1o make Lop money servicing these
engines. Homeowners and businessmen will
seek you out and pay you well to service and re-
pair their lnwnmowers, tillers, edgers, r
rakes, garden tractors, chain saws, mini
go-carts, snowmobiles. ..
endless.,

the list is almost

You get all this Professional equipment with

your course, PLUS 4 H.P. Engine. . .. ALL
YOURS TO KEEP. ... All at NO EXTRA COST.

prior experience. Il you can resd, you can muster
this profitable trade right at home, in your spare-
time, withoul missing a single paycheck. Lessons
are l'ult; [Husiraied — so clear you can'i go wrong.

Learn At Heme In Your Spare Time.

method, vou gel nctual “hands-on” experience
with spectalized wols and equipment you'll re-
ceive with your training, pley a brand-new 4 HP
engine —all vours 1o keep.

oul how Foley-Belsaw training can give youl the
skillsy you meed fo increase your income in a
high-prafir, recession-proof business of vour
.

card) to receive full information and details by
return mall. N} IT TODAY !

Mo experience necessary.
You don'l need 1o be a ‘borm mechanic® or have

We guide you every step
of the way, including tested
and proven Instructions on
how o get business, what
to charge, how to get free
advertising, where to get
supplies wholesale . , . all
the “tricks of the trade’. ..
all the inside facis you
need 1o nasure success right
from the start.

INCREASED INCOME

e had abowt &
¥Eari FIpEFICACE Fi-
pairiag small en-
gines . .. bl repairs
were only minar, .
gaill | siaried ihe
Fuoley-Relsaw Course.”

Walter H, Strick
Campbell, Calitornia

With our famous ‘learn-by-doing’ training

Send Today for FREE facts!
Fou risk noching by accepring thiy offer to find

Jusi ll in and mail coupen below (or send posi-

FOLEY-BELSAW INSTITUTE

I-'lﬂ"l[nhihlllﬂd ﬂnl sina8
Kameasn City, Mo

Mo obligation . . . No salesman will call

ll:l‘l"lr

STA

FOLEY-BELEMN NS TITUTE

301 Equilsbla ., Dapt. 57888
Kansas City, MO, G170

|8 7 YES, piease sand me the FREE bookiel fhat
I gives full detalls aboul starting my own business m

&

Small Engine Repaw, | understand there s no obdigation
and that no salesman will call

§

I

I

_ | i
3
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CABLETV

“BOXES”

Converters — Descramblers
Remote Controls — Accessories
o Guarantesd Besi Prices »

s 1 Year Warraniy = C.O D 's »
& Immediate Shipping =
» FREE CATALOG »

Call or Write
TRANS-WORLD CABLE CO.
i 2067 Southwesl 1 17Th Courd. Suie 1286

Mg, Figrida 13188

@ 1-800-443-9333 """1
[ -4

mmmmmmw 1250 HOME PLANS

home designs. Order your favorite cal

or sand for the complate collaction rl:h ——————————————————
over 4,050 iustrations in 1,138 peges! Al 6 i &5 HOME PLANNERS, INC. BOI'JB ELLIS HAIRHE{:ES
books for only §19.951 | Dept BR 3275 W. ina Ficsd #110, Totson, AZ 88741 .

Plaasa ALISH By raturn ml [Chetk choscs)

I L1 (1) 315 ONE STORY HOMES
{under 2,000 sg. ff.} $4.85

|

|

|

|

I o (2) 210 ONE STORY HOMES [over 2,000 g 1) 5455 I
I O {3y 150 1-1,/2 STORY HOMES $3.95 I
! [ (4) 350 TWOD STORY HOMES $8.95 |
| [ &) 215 MULTH-LEVEL HOMES $4.55 I
[J 8y 223 VACATION HOMES 5495 |
FREE! o (T} NEW DESIGN PORTFOLID $3.95 :
|

|

|

|

|

|

|

|

|

EEND FOR EFIUI:HUHE
KINKY . CURLY - WAVEY - POMPADDURS
280 Driggs Ave Brooklyn, M. Y, 11222

| WORLDS SAFEST AIRPLANE! 7111177,

(] SEND ALL T BODKS AT 510,95 ¥
Purchase two or more of e The Mode: B climss sl 850 FPMI b | L2
our planbooks at regular Laiin 16 11y En 1w hours! ol ||¢ ¥
price and receive free this Casrias a 240 b payload
T LE TN PUR TG BUCKEYE 1

I
I
|
craations, Aokl || POWERED PARACHUTE COLDFIRE SYSTEMS
Fasturing e rew Ramlond high 2934 Fust Seest 0107
I pericemance parachule lchnokogy  Simi Valley, CA 83088
I
|
I

180 b, portabds wliralsghd aircraf! 10 SA0-20A5

separately at §1.95

Satisfaction Guaranteed! Credit Card
Orders Call Tall-Free 1-800-322-8797

TECHNICAL HOTLINE
w | | —

Terrncy Aopgipce w' Canifed Techa
W Ve s G Prscang b el
W P B Later Trrs
0D e i

1 =900 +9 =« S0TECH O==

AT LOWEST PRICES

Panasonic, Jerrold, Tocom,
Pioneer, Scientific Atlanta,
Zenith, Oak, Hamiin, Eagle,
and all other brands
Microwave Antennas
(wireless cable) with matching

Direct
] Cfoc:ﬁsmgnﬂ& Furniture

Alsofissered | | ruttralight Helicupter_‘

= Pilot License Mot Huplrtd .

B Grandtather Clocks,
Mants! and Wall Cldcks EE
1

d bl Cac b
' E?Craﬂ'l _ars_ WU M Cunos, Tables, Chairs, s - i Bt
S itk pusioh Deske, Cradle.._and mora! Deve pment | -i - BN

VORI o ia] i g

Call Mon-Fri 1I]M.*I b E.I:]PI".li
Eastern time or write for ""_

FREE CATALOG

7, L EN—
PO e SI0F Dapr AT, Vondewhery W, i 37 _|

W Sold 34" Black Wainut,
Charry, or Dak

W Hairipom Quality

W Solid Brass West Ganman
Movemants and Dhals

WMaoney Back Guaranies

am

Irdgrested in oy “ W1 WE LL SHiP TO0A
1 Do-&-Yoursel! Kits | I . BD'. a2 I-H!I of BO01-67 50012
. | chm Glocks 4 e HLAL FEEENL Bal Lakoy City. LT B&1TY

2 Finished Fumitym tgﬁ'i?&fﬂ"m .

Streat
City
State ______Tp
i Pty Pern
WV MPEROIC
2 gﬂzz N (1AM R (ORI
Wordn lrgn: I.iar'..r_g"._nl of ;lljn.llz';.r'm...:u Li- ]
]"543 Fa’h:ﬂ '-Iil:-r'a fﬁri Frlh'?:r'n‘r ‘-‘JE Lo R P 0. Box 5142, Winsion-Salem, NC 27
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PLASTI DIP.
ADDS GRIP T0
YOUR TOOLS

Your tools feel better. You get
@ better grip when handles are
coated with Nexibie PLASTI DIF
Won'| chip, erack or peel. Many
colors.

PLASTI DIP at |eading Hardware
& Home Centers nafionwide.

PO, BOX 130
CIRCLE PINES, MN 55014 ¥

Your home
workshop
| can PAY- l]FF

PROFESSIONAL QUALITY
WEATHER STATION
NOW AFFORDABLE

ENOUGH FOR HOME USE!

The: e WeatherPro weather statron uses stabe-of-

l‘hh-;rr technnlogy to pive you bull monionng cags
limy at am in mil[hﬂl. ow peice. The WeatherPro

mcludies a4 wieather compaer, remdde precision wind

direction vane, wind speed sereor, exlermal fen ﬁl:l

ahure I_‘H’Erl'l_" rricHi gl hasdhiare and 407 ol Cakle

for ondy $179!

r'Ba.rga.inBooks"l
I 08 W o s 1 o FAEE |
CATALDG! Biography, H

7 SWIND SPEED SWIND GLST

| Hlmlltnrl Box 15-514, Fails Village CT nlm‘ *TEMPERATLRE SWIND CHILL
e o e o —— - — - SWIND DIRECTION wTiME

s TEMPERATURE MY wsALITO SCAN

sRAINFALL 0OPTICINAL Y o] YEAR WAREANTY
o T4-DAY MONEY-HACK GLARANTEE

4-IN-1

TV DIGITAR WEATHERPRO g To
Cable WEATHER STATION: ONLY $179! Power Tool.
£ PI
Deﬁriﬂmbifrs ORPER Laosi0m F.r?rrnri.ﬁ'. M | | PLANE  MOLD o SAW o SAND
* Auprmatic o plying ol inoma: 1 gag 49, %%
g e bnapsngeg o B A s g Four power tools in one — a real
“Jerrold *Tocom “Hamiin “Oak ﬂ IGITAR' money-maker for you!

*Sclentific Atianta “Zenifh
Ask about our extended warranty
program.

COD, Visa, M/C welcome.

Free Call = Free Catalog.

Video Tech 800-562- 6884

2702 S, Virginia 5., Ste, 160-304

1465 DMABRLCY AVE, HAYWARD, CA 94545

Reno, NV 89502

GOVERNMENT INFORMATION

ON YOUuU?

Cur governemed maniaing inforrmation on over 100
millhgn peaplel Ard you one ol thease Complata
Fresdam ol Inforrmation ki, S15.00. AR insbrsctions,
forme, istiers and addressas. Discover what our
govermment thanka they “kKnow™ aboat pou!

FOILA Claarmghousa, 1253 Unversity Dove, Suite
325, Coral Springs, Plorda 33071

AMAZING

SCIENCE PROJECTS
PFSZK PLASMA FIRE SABER KIT ................. 589,50
TCLAK TESLA COIL KIT ... .-.5$58.50
PVM7K PLASMA GLOBE ENERGIZER KIT ... $49.50
FMV1K 3 MI VOICE TRANSMITTER KIT ........ $34.50
LGLIZK 1 mw VISIBLE LASER GUN KIT.......!»HE.EU
Plaase add 10% P&H for above.

Send $1.00 for Catalog of new winning
action sclence projects.
INFORMATION UNLIMITED
BOX 716 DEPT PM9

AMHERST, N.H. 03031
POPULAR MECHANICS & OCTOSER 1990
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P T0 50% SAVINGS
"WITH NEW PATENTED
ENERGY SAVING FURNACE

Latest proven technology in high
efficiency... over 90% fuel efficient.

*® The MAGNUM will cut your heating
bills dramatically, and squeeze mare
useable heat out of every gallon.

* MAGNUM exceeds the requirements
set by the U.S. Department of Energy.

* No chimney needed (uses PVG pipe)

wiiat anyane tells pou. Fuel bills m.ﬂ'dmp 20-50%.

Desagned by the keader in high |
Hhency lurnaces with |
mvar 25 granind palent

Theee's 8 MAGNLM deser

rﬂrmwc.rms:;llﬂsln the !
Orion -

- g e o _"‘.m-xf‘_ S
"fukr:nn Energy Corporation, Dapl.PM
E?B W. County Rd. D., 5t. Paul, MN 55112
Nam:a
3 Address

City
3

Zip

g F'mnei )
ST TR e T e TR e TR Dt SRR FRT o ARV Taa TR an EETA 0 KT Tua PO T au TR

e LT L LR LR R DA IR LT AR DO DR LT O E LR E LI
£ by__-;l‘i.-l"_’/\- S b e R L

In fact. no ofher ol furmace is more afficiant. no maffer

LLTTERL LT LTI REE LR EEDIIREL LR R LTI RRLLINR L o

[[EEEL T

[app (g My Mgy B o T

The Planer/Molder/Sander/Saw is a
versatile piece of machinery. It tums o
pru:l"tahic precision molding, wim, fleor-
ing, furniture. .. in all popular patiems.
Rips, planes, molds, sands separately.
or in combination, Used by individual
home craftsman, cabinet and picture fram-
ing shops. lumberyards, contractors and
carpenters

MNever before has there been a four-
way, heavy-duty woodworker that does so
many jobs for so little cost. Saws to
width, planes to desired thickness, and
miolds 1o any choice of patterns. Sands to
a satin smooth finish. Provides trou-
ble-free performance. And is so simple o
operate even beginners can use it!

30-Day FREE Trial! g oihe. " e
NO OBLIGATION-—NO SALESMAN WILL CALL

RUSH COUPON  toftecs

Kansas City, Mo, 84120

f
r'

5, please serd me the FREE Booklel Ihad gives me
mh.l facts about yeur Planer-Molder-Sander- !ﬂrm
full dedafte on how | can gualify dof @ 30-Day FREE Trial nght
Iy ooy e shop, plars | will receive you quarerly Woodwerk-
img Catadog. Dapt. 91600
O NQ, 1'm net interexied in & Foley-Belaw Planer-boides-
Bander-Gaw, bul please send me your free Woodworking
Catalog, Depl 42121

Fﬂn Baliaw Co.
B30 Eguitaile R
Kmnzaz City, Ma, 84128
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GET RID OF YOUR GUTTERS!

THEY CLOG, LEAK, FREEZE, RUST AND ROT.

"CABLE BOXES"
- Tri-Mode
- Jerrold SB

- Scientific Atlanta

1-800-848-3997

-.1 ..-I||'|| raghd, o

ior ful Radge
'I-HIIIII..4 II""' fAutions

24 lbl.'u;‘ﬂ '\.||||Ll|-u
L refaderda add 51 87 1

(ADSRE - & Mimat. D FRNIRA)
F4H Moeth 30 Rl | B BCH0 LaSade B BTN

Phone I715) IM-10900

FREE CATALOG!
1-800-648-7938

JERROLD HAMLIN OAK ETC

CABLE TV

DESCRAMBLERS

. L'.Irrsarf E.ﬂ.ppa-n; Immediately
REPUBLIC CABLE PRODUCTS. rm:
4080 Paradise FAd l‘ ;
Las Vegas
For all other informatian |

£

while you learn, how to sa1
up your shop, whare to buy
nean smn kits ready io assembie, where to get wholesale
materials in the U.5.Postpaid $68_00 (US). VISA okay.
(Canadian §75.00). Wnite for details.

Peter Horsley Publications
115 Riverbirch Cres, SE, Calgary, Canada T2C 3M1

OWN YOUR OWN
PRINTING SALES
BUSINESS
Earn Up To

$60,000/Yr

Buy prolessionad prinfing products: direct from manufaciuner
al W pricas io sell a1 retalll Our proven business
plan and starer kit includes everything you need o know o

s¢dl pronfing products and 5tart you on your way 1o financia
i

enal 199 investment wil buy the complels stamer kit
wiih: complei® Instruction guide, potential client
recommengdations, wholesale proe Bst, suggesied reta
prices, and sample book. Plus, your own parsonalized
busness cands, stationery, order forms and invoices. Bast
of all, wall retwm your inihal 88 mvasimen. You'll recahe
107 aif your firsl lew arders unlil you're completaty
reimbursed, IMaging owning your own busingss, for iree!
y thru Friday,
Gam to Spm -Exstern Standard Time:1-800-852-3839

Replace them with the WEATHER-ALL has been installed in
WEATHER-ALL system. over 12.000 homes nationwide. And
can be installed in yours in about 3
T vonmon® STOP CLOGGING. hours with ascrewdriver. WEATHER-
e WEATHER-ALL ALL is virtually invisible, rustproof, PAY FOR YOUR HOBBY!
£ i needsnocleaning. | and comes in white, brown or | 'With White's new EAGLE Il Metal Detector
» ' Eﬁ%mﬁ it ?1“1&; aluminum finishes. | Onboard computer - simple
] : pate : | putside, complex inside.
: o louvers break up | Far more inforration, send the coupon \gnores unk like nails and FREE Catalog
: .rl:; oot wu:?r ]gm a T'E} WEF\THER M-L ]:E'pt ElLIfII:] ELII‘L wm Find Nlﬂs. rlnusl ‘MT““'
; s m iroPs | #31, Madison, CT 06443 or | vahuables for fun aie's Elchronics, Dest PAD,
away from your | Sall 1-800-942-3004. / | and profitl Sweet Home, OR 57388
house,
Cuvury 22 STOP CLEANING.
I nave [
- oofl | S < 'SATELLITE TV
. to clean a gutter Call for FREE 32 Page
! — mn*}\&l _, Catalog. All Major Brands
: comescleanwitha : |i‘- Lowest Prices. f
i quick blast from bt
| o o ey , [ ey e o e Vi ik + 962
A 1 I efardnies swirtf Yarnon 8273 |
ot Kl = mm%mr-ﬂl l ' CELLULAR PHONES » FAX MACHINES
Gy W7 STOP WATER Quail Run 431, Maxdison, CT 06443
,D- Al { DAMAGE. | Fleose send me your free inlormation ldt I
I Inwinter WEATHER-
K ALL prc:leth t I I Inventors, Designers, Engineers:
: s ?ﬂ%ﬁdﬁ I Adcree I This home courss helps you taks your idea from concapt
Y i and ice dams on | city | o compietion. Over 400 pages of powerful step by siep
] b the roof that lead o | Siole Zip | mtﬁmﬁﬁ‘iﬂmmﬁn
L water rol and leaks. L Phane( ) _ Teention. information,
b e e ey 11511 Katy Freeway, #500 Houston, T 77078
Tel: T13-558-6202 Fac T13-558-6201
5 5 ART YOUR OWN SHOP
Make 2510°100 per hour memC Il FREE! How 1o Offer Your
ek mdﬂ.ﬂ'mt and diagrams 4 books, over |I'WEnlIl]ﬂ iDr SﬂlE
I PG PO BN PR 300 ifustrations. How to eam Gatagr

like o s Send for a
i'ﬂEEmnl'mrhcl ludmnhhm"-hmtud‘h
invenion for sake Nio cost
your name and address Tn Kes
mﬂ.mt D-510, Fremont, OH 43420
TOLL 1-B00/537-113, Ex. D-510
in OH 1-419/332-5498.

CABLE T.V. DESCRAMBLERS
10 Day Money Back Guarantee
Free Catalog - All makes and models

1-B00-777-8164

Call or Write ALLSTATES CABLE T.V. INC
12555 Bistayne Blvd. Swite 433 North Mams, FLA 33181

TELEPHONE LISTENING DEVICE
oo Dodeacs Retes o e & g
% e e
nades @ corwwnaben  Blpn nDw when
Bcticiniifhn lives. NG
$19.95.c .
Supar Powerful
FM TRANSMITTER
S R
e caiy e, e $2.0.8 UB1 G

nlﬂ-nl-::-u-:.uw.- ;;1':.
ey L Eam.,
l--:,:-n, FLENGE OO 0K,
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CABLE TV DESCRAMBLERS!
BARGAIN HEADQUARTERS!

*JERROLD™ TOCOM *HAMLIN
=0AK =ZENITH
=»SCIENTIFIC ATLANTA

6 month warranty! We ship C.0.D.!
Lowast retail/'wholesale prices!

FREE CATALOG:
Global Cable Netwaork
1032 Irving St. Suite 109
S.F, CA 22
MO CALIFORMNIA SALESI

ORDER TODAY! 800-327-8544

L

]

" s i Wi, e Tl
ey ma s

- DN AT S s e 1 b P

T et GEEY 01 BB s
Serers o vOmIGE PaSeSuldest 3 A

Discover the galaxy's most
exciting catalog with
innovative gifts for home
and office, work and play.

MAIL TO:
Chance Encounter
Catalog Request Dept.
Madison, W| 53794-0014

0 YES! Please rush my FREE
Chance Encounter Catalog.

]

Plaier Pianos
Enjoy or Prolil

Gave an oid pano valus! Maks
Coiop ncksogeon. Exy o et
in-op i

palanied kits (5 hour) from §800
Send 510 lor color calalog, plang
price guide, roll st and sales s 1o

T

Cares. CA

55 AL LA
B -‘ER
= B e
e
ol anh s il rel
maé?ﬁ;s
x e
i fesTiie

Jerrold, Pioneer, Scentilic Adlanta, Osk. Zensh, Hamlin
and ouber famous manulseiuren

Best RetallWholesale Prices
30 days money back guaraniee
FREE 15 page Catalog

cail Tot Free: 1-800-445-9285

UL.5. Cable T.V. Inc. . KC10
4100 N. Powerling Rd., Suite F-4

Pompano Beach, FL 33073

Amerlink's "Carolina™ model
Regular Price $26,780
Special Price $19,995

A winner . . . that's what any of AmerLink
Log Homes' Do-It-Yourself Vacation/Staner
Home Specials are. And, a winner is what you
become when you combine AmerLink's qual-
ity with the savings available under this lim-
ited ume offer.

Call or write iodsy for information on
these Specials and our full line of complete
weathertight shell packages. Complete Plan-
ning Guide only $8.95 (a 53.00 savings).

1-800-872-4254

P.O. Box 669, Battleboro, NC 27809
Special prices valid s participating locatioms

[[] Enciosed 38,95 fix Log Heme Plansing Caide
Name,

Py 7 na—

City 5t ip.
Phooe

[ 1 plen 1o bl e e yeae,

[ 1 ownn building bat

P00
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. Northern

Wharn e Pros and Hancymen Shop
ORDER TOLL FREE

1-800-533-5545

od Thew 10-31-90 KEY #33282

SAVE TO 50%

One-Swing

Sale Pragey

Log Blaster

12 1. Lurnbaérack iogspkftar maul ANl slesl
with custugned grip. Splis most logs with one
aivpke 35-172° lomg.

keme 11911

Sale $19.99

itter

Detent Valve

For opan cerer Syslams
Rafigl valvn adfustable to
2750 PSI, preset a1 2250
PSI, lew raling up b0
25 galimn.

Rem# 2020

Sale $52.99

No tools or hardware
nesded. You jusi add
2xd°s ho make a wood crib

any lengih you lue. Tough,
durable biack ABS canl

Sale $14.99

16 Ton Splitter
;ii.lml s into

5 WP grging, 11 GPM
Z-stage pump, 24°
stroke, B° wing wedge:
List §1 100000

mem# 1134

Sale $729.99

Generator

A HP Tecumsah enging
has cast lron siesve
Hem# 16425

Sale $399.99

3 W) &
Sale $83.99 me’mm%‘ _
Superwinch X-3F
4,000 B, ling pull. Integral
lairlead Remcle controlon
10 K. cord. 1.6 HP, 12 valt,
1481 genr ratia, TV x
50" cable. Power infoul.
fhem# 14121

Sale $279.9%

4" x 24" Welded
Cylindar

" shal, 4" bore, 1° pin
hoda, 24 stroka, canier
oys distanca 33",

ame SO2424
Sale $99.98

featl Up io 9172 hours
Irm 1.6 galions

List Prics $168.95

Ham# 17285

Sale $114.99

Saade

Key# BI262  sEND TO NOATHERN:
P.0, Box 1218, Bumsevilie, MN 55337-0219
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FOLEY-

TIMBER
ONE-MAN SAWMILL

v 's

oy

)
TURN YOUR TIMBER INTO CASHI!

« One Man Operation
Mo crew needed! You can do the work yoursel.

= Easy to Operate

Even beginners get excellent results

» Save or Make Money

No need to spend money on lumberyard prices,
or you can sell the lumber you Saw.

» Factory Direct Low Prices

Plus comvenient time payment plans maka this

oday for

Kansas City, M. BA120

|| Pisase send ah facts ana detats PLLIS That's Glus Weld Systems, inc,
FREE “Hise Ty Saw Lusmiber* Booder Far a clearer picture, call us at
MAME 1-B0H}-321-2597.
ADDRESS : ;
s G cisanmin
STATE e 205TH Emgitro Blvel_Pend, OR 97701

Finally

a business
opportunity
ﬁi’a%%allit’s
cracked up
to be.

And the clear cholee in
windshield repair. 108 easy (o see
why, Unlimited income, Full or part
fime. Our patented Pro-Vae Injector
System, Assigned territories. Low
upfront cosl. - High returm on
imvesimenl

Flus, you're the bosa, And
YO beinik all the profits. Profits that
come quickly — 530 o 5100 for a 15
miimute repair, Now that's a real
buisiness opportunity.

This is not just another idea
rsa GREAT GRATE™ icea

DON'T LET YOUR
GOOD DOLLARS
GO DOWN THE GRATE!

Save Money - Save Time - Conserve Heal

GREAT GRATE™

With your old grate and
this Great Grate™ you'll
wonder why psople
ever waited to have a
bed of coals.

Simngiard grates aflow

large pieces of burning wood
o el You loss heal you loss the coals that fusl your
lags. you losa time poking logs o rekindie the lama.

FEATURES...
Place the Greal Grele™ on your old grate.
1. The small holes sllow only ashes to lall Brough

2 Fed hol coals and ambars remain nexl o wood,
leading the logs.

3 ko heal is lost and dampers can be closed rapidly
when you are finished with your fire

4 Made ol heavy QEUQS sloal. 5 yeor guarinies.

Send check/MO lor 51895 (5 & H included)
Visa /MUC. & Amex sccapied

1-800-234-8613

GREAT GRATE™ CO,
P.0. BOX 780337, BAN ANTOMIO, TX FeIT8

LEARN VUCR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO 51000 A WEEK , WORKING
PART TIME FROM YOUR OWN HOME!

Secreis
Revealed!

OF THE 1590°S
IF you are able to work with common small hand
looks. . .
IF you possess.average mechanical abdity, and havea
VR on which to prachce and isarn BreEn Wl Can
teach YOU VCR maintanance and repair!
FACT: up io 80% of ALL VCR malfunchions are due o
simpie MECHANICAL or ELECTRO-MECHANICAL
breakdowns!
FACT: Over 77 million VCHS in usa today nationwide!
Average VOR needs service or repair every 12 to 18
minths!
Viejo's 400 PAGE TRAINING MANUAL [over 500 pho-
tos and illusirations] and AWARD-WINNING VIDED
TRAINING TAPE reveals the SEGRETS of VOR mainte-
nance and repalr— "real world™ information that is
HOT available slsewhern!
Also includes atl the info you'll need regarding the
BUSINESS-SI0E of running a successful service
operation’
FREE INFORMATION
CALL TOLL-FREE 1-B00-537-0583
O write to: Vieso Publications
5329 Fountain Ava
Los Angetes, Ca, 90029

—

r

MAIL THIS COUPON
FOR FREE FACTS!

| TRAIN AT HOME i
‘I’OR A BETTER CAREER

Rush free facts and color brochure on how | can
train at home for the caresr | have chosen. | under-

I stand | am under no obligation and no salesman will I
visit me, CHECK ONE BOX ONLY!

SOCIATE IN

AS IN
SPECIALIZED BUSINESS  EPECIALITIED TECHMOLDGY
DEGREE PROGRAME DEGREE PR
Ll Business Managamsnt [ Machanics
= .la:l:m.lﬂliralII Techrology
[ Businea 1 'Cavl Engirstesring Tach,

with oglion in Finance O Hactncal Enginesring Tach

7 Business Managamang o

with opti i Techrology
Iumﬁ%m [ Elactronics Tachnoingy
CAREER [HPLOMA PROGRAMS———
O Comgeser O HotsiFestaurant [ At
Iummw Emﬁ;nﬂ Dt'-nutnm!
lmm I'Iw
EBEUT”W n%ﬁ:qn.ra ~ Asastant
Inmm O furveyng 6 0 Diesal I
Specialin [ CatsringGourme! O Elacirician
[0 Compstar- [ Indevier Dacorating
I Hzarsing [ Fimeas & Mutrition O Motoroycle
O High Dﬁli::r“.rr. O Gun Rapsir
IuBnnh-qiw o =T ﬂl
i ;
O R rigeration Shart Stany
O Lagal Sacrwiary DFlln'r [ Dressmaidng &
I”E“dﬂﬂm ETm'i Dmhﬂml
L] Actio Mechanics Dmm Business
Mame Age
Iumu Apl. @ I
Clty/Stats

7-DAY TIMER
Mow you can program Or/OR Times for
fights., , Sacurity Chvica, ate, Just
plug the mar Inio the cutiet and phag
« « than

Twséve satlings per ay, up 10 7 days. Duty-res. money-back
guaranbss. Sand chegus or MO, for B34 85 & £2.40 PaH U5
Tumcia:

Ridsouts, Rt. 1, Hamplon, NB Canada EOG 120

uls
L J “

** COMIN

NEXT MONTH

WOOD
WORKERS
MART




e b

Popular Mechanics Plans

Bookcase Wall - A floor-1o-ceiling dream project that makes your living
or family room appear larger. The shelves are 12-inches deep, and the
five cabinets can be adjusted to any width, Great for displaying or storing
your fine iterns. (PM-1008—856.95)

For more great plans, send for our catalog.
From tool boxes to outdoor sheds, a doll cradle fo bookcase
wall, even a two-car garage or PVC furniture. Our Calalog
has these and hundreds more from Popular Mechanics.
Only $2.00.

Send for your order today!
Make check or money order payable to
Popular Mechanics, Box 1014
Radio City Station, New Yorlk, NY 10101

Roll Top Desk - MNostal-
giabuffs will especially ap-
preciate the always popu-
lar roll top desk for both
home and office. It's an-
tique style is cherished by
many. Make one yourself
in fine cherry and lake
ol pride in this charming
¥| heirloom. You build it as
two separate units, a bbase
d and a roll top.

(PM-1736—856.95)

Craftsman's Work Center - Actually two mobile units on
wheels—a tool center and deluxe assembly bench. The bench's
grid top provides plenty of biting surface for clamps; for non-
clamping tasks just cover with plywood. Drawers open on either
side of the unit. The tool center holds many power tools and their
accessories. Complete plans, instructions and materials list.
{PM-1760—8%6.95)

The best way to a man's
stomach...NordicTrack

World's best
aerobic exerciser.

With NordicTrack you can burn
more calories in less time than with
any other kind of exercise machine.
Up to 1,100 calories per hour
according to tests at a major
university.

Meanwhile you can strengthen
your heart, tone your muscles and
improve your stamina.

NordicTrack duplicates the
motion of cross-country skiing, the
most efficient and effective way to
gel exercise,

NordicTrack helps you lose
weight & keep it UfE‘Fennaneml}f.
It's more effective than dieting. And
it's a lot less stressful on the body
than high-impact spors,

This is the way to look as
good as you feel.

"n o f It's time to change

"
‘\ N Y the spare tire.
b nid " So what are you waiting for?
\" Call NordicTrack today.
'? _

4 o 1 ‘ "y

L]

“‘m v [ Free Brochure & Video |
| Call Toll Free in U.S. and Canada
NordicTrack provides a total- | 1-800-328-5888

I O Pleage send me a free krochure.
bOdY workout. O Also a free video tape 1 VHS O BETA

NordicTrack boosts your pro-
ductivity and creativity and lowers
your stress. All while helping you
loose weight.

POPULAR MECHANICS # OCTOBER 1990

|
I
|
I Name :
|
|

Unlike most in-home exercisers, I
NordicTrack works all the major Riirest .
muscle groups including the arms, | {P::F State Zip
one | |

legs, buttocks, shoulders and yes,

E r 141C Jonathan Blvd, N, * Chaska, MNG5318
stomach. 27540 .



New Technology By Mail!

New video
broadcasting system
lets you send picture &
sound from your VCR,
camcorder, etc.,
without hard wire
connections!

It's called the Videosender and it's the
first truly wireless video broadcasting system
approved by the FCC available to the public.
The system has two units, a transmitter and a
receiver. The transmitter unit transmits any
video and audic signal from your VCR,
camcorder, security camera, satellite receiver
and many computer monitors, etc., in the
UHF (Ultra High Frequency) band. Your
Videosender's receiver unit then receives this
signal and sends it out directly through an-
other TV. And, it will not cause or receive
interference!

Transmits through brick walls, concrete
and metal beams!

No license is necessary and the
Videosender will not interfere with household
appliances, computers, or other audio video
productswhile still transmitting through brick
walls, concrete and even metal beamns. Spe-
cially designed circuits in your Videosender
units allow vou to change your transmitting
frequency to several different channels so if |
your neighbor has a Videosender, you can
easily avoid interference. I
Easy to install — broadcast to more than one |
TV or VCR at the same time! |

It's easy to install and your picture is just
as good as the original picture with zero |
distortion or loss (up to 120 feet!). You can |
also broadcast to two or more TVs and VCR's
as long as each is equipped with a receiver.
Additional receivers are sold separately.
#HVT200 - Videosender Transmitter & 1
Receiver - $129.95!

#HVT201 - Extra Videosender |
Receivers - only $59.95 each! I
I
|

Used by the C.IA.
Space age “Super Ear”
lets you hear through
concrete walls!

Designed for law enforcement officers,
counter-intelligence agents and private de-
tectives, this new, West German made ultra-
sensitive stethoscope-mike can be used
whenever and wherever audible sound is too
faint for the unaided human ear. It can pick
up voices, whispers, running water...behind
12" walls...even mice or other creatures scur-
rying to and frol First, its contact micro-
phone, incorporating a piezo electric ele-
ment, picks up all noises transmitted by vi-
brations through solid materials - such as
walls, wood or metal. then its built-in, low
noise amplifier boosts the signals an amazing
25,000 times and transmits them directly to
the headphones (supplied). Powered by one
G battery (included), the device has a combi-
mation onfoff/volume control and a frequency
range of 300 1o 3,000 Hz. Size: 2.4 x 3.4 x 6",
Ninety-day limited warranty,

CAUTION: Not to be used for imasion of privacy.
#HRE309 - Super Ear - was $299.95 -
now $199.95

#HRE310 - 9v Battery - $2.45

— — — — — —

It's right out of Jam
Telephone Voice
Changer gives you a
new, secure voice even
you won't recognize!

Turn a knob, then call your mother. She
won't think it's you. This new West German-
made Telephone Voice Changer doesn't muffle
or filter your voice, It uses the latest digital
signal processing technology to change the
quality of your sound, the timbre and texture.
It gives you, simply, a new voice. You select
how masculine or femining vou want to sound.
For added security, you can even add a large
barking watchdog to the background at the
touch of a button)

Use the Voice Changer when you want to
have the caller think someone else is answer-
ing your phone. Use it to get past stubborn
secretaries who know your voice and won't
put you through. Use it to combat prank
callers and to elude pesky bill collectors, or
for just plain fun! Reguires one 9v battery
(not incl.).

#HVC302- Telephone Voice Changer
$290.95
#HVC303- 8y Battery - $2.45

s Bond!

[~ JODAY MONEY BACK GUARANTEE ~———— —— =0
| For Faster Service Call 1-800-669-1812 |
or FAX 201-928-1812 STOCK DESCRIPTION PRICE | QTY | TOTAL | |
Fill and mall this order form to: | HRE309 SUPER EAR 199,55 |
[imeso | omarmey | 30 .
Dept: PM10 HVCIMN PHONE VOICE CHANGER | 290.95 |
325 10th Street HVC303 Oy BATTERY 245
Lakewood, NJ 08701 HVT200 VIDEOSENDER 129.95 |
HVT201 | EXTRA VIDEOSENDER | 59.95 |
Name Insured shipping & Handling | $5.95 | |
Address Overnight Delivery - add $6.00 |
City State___ Zip MN] Residents 7% Sales Tax I
Telephone ! Tot! I
Method of Payment:  (sormy no C.O.D.'s) I
Card # |l | i |
Singnature X M) __ Checkor MO |




CLASSIFIED
DVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Hate: $8.65 per word payable in advance each insertion, Minimurmn ingsertion ten words,
Bold face capitalized words—3$§1.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.) Cantered Headlines in All Bold-Face
Lottors—3$50.00. Screening—=3$50.00. The next available issue to place an advertisement in America’s No. 1 Classified Section is DECEMBER. The closing is
OCTOBER 5th. 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 service and in cooperation with our mail-order adwvertisers 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 streat
nddresses. Advertisers using P.0. Box number must fumish complete name and street address for our records. To avoid delay in the publication of your ad,

please send samples and deseriptive materials with your request if your ad does not state clearly what is being offered.

NOTICE! WE WILL HAVE A SPECIAL “CHRISTMAS GIFT SHOPPING" HEADING IN DECEMBER.

AD CLOSING DATE FOR DECEMBER IS 10/5.
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CRAPS. Wi
STI5-P Eh.ldmurm Samrling. M| 43310

INSURAMCE Provan methods of CUTTING your insurance
COSTS by hundreds, possibly thousands each year. Gel the
Iacts. Complele step by step guide, $4.95 Insurance
Conaullants, Bex 42171, Cleveland, OH 44142

PCK LOCKS, REKEY LOCKS, illustraied manual shows
how. Send $10.00 today te: Locksmith Training insiifube,
Box 31293, Phoaniz. AZ B5046-1293.

HOW TO ACCOMPLISH Anything in Lite, Money, Lowe,
Healh, #8895 FREE wilth order, Secrets of the Rich, GIUAR-
ANTEED. ALC Enterprises Dpt. 101, 81 Palmwell Way, San
Josa, CA 85138

MEWSLETTER descriting Guidebooks - Heme/Aulo Ae-
pair, Legal, Antiques, More! $1.000 CISCO, Drawer G,
Pambroks, GA 3151

AUTO Repair, S3ave Hundreds, 380 Page lusirated Hard-
back, 516.85, Mase Enterprises, Box 251835, Little Rock, AR
TZ225.

NOW BECOME A MILLIONAIRE. How to make i, and keap
it. GUARANTEED. Book §19.85. DLA. Clements, Dapt. 101,
P.0. Box 87382, Canton, Mich. 48187

WIN consistently at Bingo, Lotteries, Horses, Blackjack
and mone with our “How-To™ books. Free details. Genpix,
Dept. A, PO, Box 8404, FL Woarth, Texas 78115

MANUSCRIFTS wanted, all types. Publishar with T0-year
Iredithon. 1-800-695-3599

VCA BOOK. Learn cleankng, minos repairs. $8.85 VCRA
REPAIR COMPANY, B0S NY Ave. Martinsbarg, W 25401,

MSCOUNT Price lists lor RADIO SHACK, JVC, PAMA-
SONIC. Sand $2 to: Camelot, PO, Box 1000-232, MekKinnoy,
Texas 75060

EARN Six Figures Yaearly, Leaarn Fence Construction
Bookiel, Catalop $595 Hussell Enberprises, T800
Mockingbird Lane, Suite 177, FL. Wiarth, TX 78180-5504

RBERGLASS SUPPLIES—Evarything you need to bulld
of regalr boats, cars, airoraft, AV's. Wholesale Prices. FREE
Catalog. LBd Distributors, 873-A North Rd. Groton, CT
06340, 1-800-231-6537 (U.5.), 1-800-648-B058 (CT)

POPULAR MECHANICS “PFLANS AND IDEAS™ CATALOG
—Humndneds of ideas on workshop projects, plans for shop

ingl . POPULAR MECHANICS,
BOX 1014, RADIO CITY STA., NEW YORK, W.Y. 10101,

GIANT DISCOUNT COLOR CATALOG. Fartastic variaty of
name brand products. Tools, knives, |ewelry, kitchan aids,
@iz, Catalog $2.00 refundable. Giobal, Box 808, Slidell, LA
s ]

DULL KNIVES, TOOLS GOT YOU DOWN?T Learn sharpen-
ing secrels with Guinness recordholder John Juranitch’s
Book of Sharpening. $15.50 Postage Paid. 1-800-541-1458.
Raror Edge, Box 150, Depl P, Ely, MN 55731

"HOW-TO-BOOKS THAT WILL MAKE YOU A FORTUNE."
Fres Report. Grant Inc., Box 1443, Rochaster, NY 145603

INCREASE your sslf-swareness and personal sffeciive-
ness using name analysis. Free info: Waller Garbatz, MP.O.
Box B, Nisgara Falis, Mew York, 14302

SAVE Thousands. Reduce your morigage. Dwtailed plan
$4.85. LG, P.O. Box 33363, Paim Beach Gardens, FL 33420

WOMEN your Problem? They needn'l bel Bold, Brief
booklet enplains why, For inlormallon send address o
Undersiand, P.O, Box 702, Saginaw, M| 48607

TS BACK]
BETTER THAN BEFORE!
OUR Latest Edition Of “TIPS ON HOW TO MAKE MONEY
THROUGH CLASSIFIED

Infgrmative
Do's And Don'ts OF Classified Atvertising And How You Can
Tﬂ!?lnﬁlw;ﬁ't - mﬂm
Cirder. Sand To POPULAR MECHANICS CLASSIFIED. Dept
501250 W 55t St, New York, NY 10018

PUBLISH Your Book! Join our successtul authors. All
Send for fact-filed bookis! and fres manuscript repord
Carfton Press, Dept. PMM, 11 West 32 Sireal, New York
10001

EARN MOMEY in "7 different businesses operated af
home. For free information send SASE. SAW Destributors,
T3 N, Octavia, Niles, IL 80648

QT SMOMING] Most etective painiess plan, §9.35 to: A-
Twa, 1015 Tipperary, Friendswood, TX 77545

HOW TO AVOID Auho Repair Ripotfs . . . FREE detalls .,
DNP Enterprises, 2219 Thousand Oalkes, Suite 335, Thousand
Dahs, CA 91362

JUST THE FACTS, invesiment siralegies explained n
plsin english. $5.00. Precision Books, Box 240, Rahway, N
7085

HOW to do & Successful Maiting $5.85 + $1.00 S5&H
Mailing. Box 205M, Windham, NH 03087

FOOTBALL! Nowslotter AN Season! Siata. Proedic-
thones, & More! $20.00 1o: Proball Statrag, 8101 1830d CT NE.
Redmand, WA 880452

BOOKLET, “Working Your Way Through College.” Tells
How, 3500, Lee Dickinson, Box 385 Hampton, Virginia
23669,

CASH Wriling Fillers, How, Where, What Booklst $3.00,
0. J Jungingar, 2545 Wastwood-Mordhern, Cincinmat],
OH 45211

SLOT CAR RACEWAY DIRECTORY. Discover newest
hobty craze §5. Justin Dawson, 308 Wesl Magnolia, Suite 4,
San Antonio TX TE212

“SHARPENERS REPORT Monthly Newsistter. Veluable
Tips—Sources—BuySell Usad Equipment. Free Brochure,
Shog Company, Dept. PM10, P.0. Box 22559, Minneapoks,
MN 55422

DBTAIN THE FBI'S FILES ON YOU AND OTHERS] “Ac-
oess Guide” Access the files of ANY Federal Execulive
Agancy! Easy. Plus BONUS information on Government
Auctions, obtaining Vital Statistics, Medical Reconds and
MORE! 8595 Proverbs, Department AGGF-5, Box 60535,
Florenca, MA 01060

INFORMATIVE BOOK. “AVOID BEING MUGGED BY MR
BADWRENCH™ Protect yoursall from lousy Car Daalers,

Incompetent Repalr Shops. §9.95, Free Detalls. Kotton, 1 765
Puante #13F, Baktwin Park, CA 81708

PERSOMAL ALARM against would-be stisckern. Enhance
emergency response. Chp, bghteesght §14.50. Muliphe
orders, $12.85. Christmas gift! Order now. PP1, Dapt. 3404,
3407 Moray Ln #3068, Fafls Church, VA 22041,

FREE calalog personalized gifts, noveltes Jab
International Corporatéon, 117 W. Harrison Bidg. 6th FL,
Dept. J-207, Chicagao, IL 60605

MEMBERS ONLY af sale prices. Sizes 1o 4. Laather
Products Descounted Catalog $2.00. Relundable “The
(other} Donald”, Box 752 Conshohocken, PA 10428

EASY banana bread recipa. Includes gift catalog! £2
Cathl, 4111 Greenleal #108, Park Gity, Niinoia S0085

SWIVEL hook, solid brasa. for hanging hets and coats
511.35 tofal, Ga. Aesidant 5% sales i, Guaraniesd “Order
Today™. Send check of money order lo: Louls Brown Gifts,
5044 Shiriey Ann Dvive, Columbus, Georgin 31807

EXECUTIVE: MONOGAAMMED DESK ORGANITER. Par-
fect for olfice or home. Made of heavy gauge lucite. Features
B cormparirnants and eng gve 3 initals. Send §14.05 Guaran-
tead. To: Fidala Cengr. 831 E Glenwood Lansing Rd., #6803,
Glenwood, lllinois 60425

UNCONDITIOMALLY GUARANTEED products for the
home, oifice, or just for yoursell. Send $2.00 to: Whipple
Trea Gifs, 311 Whipple Tres Lane, Faystievills, N.C. 26014

PERSOMALIZED AUTO TAGS - M&J Cusiom Gifts, Box
13844, Alpharetta, GA 30236-1384,

GREAT GIFT IDEA] LET RECIPIENT SELECT DESIRED
GIFT FROM A GIFT ALBUN. FOR CATALOGUE SEND $5.00
TO: DJ MARKETING, BOX 36, LAFAYETTE, IN 47902-0036

ROUTE 66 Socuvenirs: T-Shirta, Signa etc. Sampla and
catalog $5.00. Don's ProShop, Box TS5, Rofle, MO 65401-
oTas

SAVE 50%+. Glant WHOLESALE Gift Calalop $5.00 (e
funded]. Giorgie Dsstributing, P.O. Box 251, Vesiasd, NY
138510251

WORLDWIDE ENGLISH NEWSPAPERSMAGATINES,
Sampler: 5288 FREE brochum. MULTINEWSPAPERS,
Box DESD, Dana Poinl. Caldomia §2628

CATALOGS

FREE cataiog of electronic systems A equipmani plans of
ol types. Send SASE. Quality Electronics, Suite #1748, 3128
Laks Washington Rd., Melbourn, FL 32934

BUSYT Shop Wisely! Send For Free Calslog. Maldon
Enierprises, 386 Clarendon Pl.. Oranga, MJ 07050, START
NOW [XMAS)

ALUMBNUS BUTANE CANDLES-No wax 1o Drip. Avadlable
In 12° and 15" in 18 colors. Gift Boxed, Fres Catalog. PO,
Box 102, Dusrte, CA 51009

[ Corminued on next pege)
OCTOBER 1990
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SLICK 50 FOR LEAST/BEAT ANYOME. 1-800-537.7932
mmmmmmaﬂm

£335 DAILY “CHROME PLATING" Auto Parts, Motorcy-
cles, inexpensive, sasy. [Free) Information: Chrome Finish,
Box 2285, Waldorl, Maryland 20604

Ol DL TREATMENT Box 7601-PM3. Tampa. FL 33673
$29.95 PPD. 1-800-233-4005,

ALTO SUPPLIEES & EQLEPMENT

INCREASE MILEAGE 10+%, COMPRESSION B-35+%,
decrease engine wear 65+%, laster acceleration, easior
siaris all lemperatures. Absolutely most effeciive engine
treatrmant yet - * System 43-PLUS". ONE USE GUARANTEES
RESULTS FOR THE LIFE OF YOUR VEHICLE, OR FULL
REFUND. $16.95 plus $2 00 shipping. Order, or infosmation:
Opportunities, 1500-PMW Ghione Drive, Hollister, CA 25023,

ALTERMATORGeneralor  Febuilding Book  Price:
Hedelund Engineering, Box 25044, Laa Vegas, NV E31246

GOVERMMENT SEIZED Vehicles from $100. Fords. Mes-
codes Corveltes. Chevys. Surplus. Your area. (1) BDS-687-
B000 Ext. 520024

CORVAIR PARTS - over 8000 CORVAIR parts m 400 page
IBegbraked | log 54 DO. Caark's CORAVAIR Parts, Inc.. 1. 2.
Shelburne Falls, MA 01370, 4138259778

BEAT RADAR on the streat and in courl. Police webaran
revaats sacrets §500. James Mason, 2211 NW Milftary Hwy.,
Sto 117107, San Anioneg, TX TB213

SAVES-LIVES. LICENSE FRAMEDOORS REFLECTION-
PROTECTION MIT-ULS.A MADE S5.85. KM, 1426 SANTA
PALLA, SANTA PALLA, CA 83080

CB'S, RADIO & HAM EQUWPMENT

POLICE-FIRE SCANMNERS. CH's. MARINE ZWAY, ANTEN-
NAS. HPR, BOX 182MPM, DENVER, CO 8218

MMRECTORIES: Secrel Scanner Freguencies! Federal
Agencies, sic. Big Calalog CRE. Box 568-PM, Commack, NY
11725

CB MODIFICATIONS! Frequencies, sliders, FM, amplifiors,
books, kits, rmancé accessories. Catalog
52 CBCL Box 31500M, Phoanix, AZ B5046

WHOLESALE Scanners, CB's, Jway, accessonas calalog.
SCANNERWORLD, 10PM Mew Scotland, Albany, M.Y. 12208

BUGGED? WIRETAPPED? Find oul fasl! Countermea-
sures equipmant catalog §1. Capri Electronics, Box 5890,
Baytield, CO B1122

YAPOR Carbureior Triples MPG, Free information. HEA
R2 PV, Bowling Green, MO 63X34

GOVERANMENT Soizod Vehicles From $100¢ Fords,
Chevy's, Corveties, Elc. Availabile Your Area Mow. 1-800-827-
1051 Ext. ADOT.

“DHAMOND-IZE" The incredible formulal Makes waxing
polishing obsolate for fowr full years! Guaraniee satisfaction
of youf money back anylime within four years. $19.95 -
Donald Phil. 1587 Bedlord St Rahway. NJ 07065

PRACTICAL FUEL SAVING for Carburetors and Fual
Injection. Free Detalls. Eagle Fesaarch, 1-800-663-4758, 1-
GO-426-T220.

ANTI-THEFT ALARM STICKERS. Free catalog. Progress,
Box SA2TS-PM, Los Angeles, C8 S008I

STOP car theft with common hardware parts and a few
Iowars time. Positive, proven results. Complels instructions.
51185 + §200 P&H. J K. Huston Associales, Box 752093,
Houston, TX 772752083

AUTOMATIC OfL CHAMGER, Quickly removes used odl,
Avald mass of home ol changas. Easy oparation, pums oul
odl through dipstick hole. Operaies off Blo’s 12-voll battery,
Send $19.90 to: IMP Inc_, P.0. Bowx 2060 Dapt. A1, Siverdale,
WA JE383

12¥. Test Light finda hots, grounds, opens, lhght loads.
Whhout changing conneciions! $1000 ppd. Springer
Entarprisea, 1114 Tilghman Streal. Allentown, Pannsylvania
18102,

19471972 Chavrolet truck parts. Call to order catalog
Golden Stata Pickup Parts B00-235-5T17

SLICK 50. BEST PRICEFREE SHIPPING. 1-800-678-T545,
BAC Enterprises, AL 8, Box 8538, Claremore, OK 74017

DAUG RAID SERURES: Buy dirt Choap! Car, Truchks,
Vana., Boais, Compulers: Seirures, Box 4309-AT, West
Covina, CA 817081

CARBURETOR ENHANCER. Can double mileage, retains
tull power. Free Details. Carb-Tech. 1-B00-667-1102. 1-604-
485-5187.

HOW! INFORMATION YOU WONT FIND IN YOUR OWN-
ERS MAMNUAL! Auto Service Manager Tells How You Can
Get Your Car Fixed Right The First Tima! $8 .85, Guidebook,
Haritage, Dapt. 7, P.O. Box 1148, Marion, Nlinols 2959

CHANGE tuof prossare &s you drive, Much Better Mitaage
Patented. Cagle Fual Regulators 1-800-327- 1501

MACK TRUCK FANS! Aulhentic Houston Mack driver's
cap. Pink, yellow, or green ‘hot’ colors. $9.00. Mack, Box
24306, Houston, TT228

ENGIME OVERHAUL KITS: WHOLESALE CATALOG
$2.00. Engine Sarvice Group, Dept. PM, Box 13053, Lansing,
M1 48901,

QWWMHH.M Phone Tap
Lalog $3.00. Listen Electronics, B3 Elgin, Muskogea, 0K
74401 - 1-00-B33-TAPS e

MEMIATURE FM Transmitters! Tracking Transmitiers!
Volce Desguisers! Phone Devices! Deteciors! Kits or Assem-
bhad! Catalog $2.00; KANDI Electronics, Box 25847, Depl
28L. Tampe, AZ BEIRS-GE4T

INFRARED BURGLAR ALARM kit for you and your Prop-
eries Maximum Secuwrity! Complate kit US $15.00 Only.
Satisfaction Guaranteed| IncRESEARCH, 20051-368 Seott
5t.. 5. Catharines. Ont. Canada L2M TWT

LONG PLAY TAPE RECORDERS, 12 hours per cassaie.
Frest Brochure, Productive Products, Box 330024, Noreross,
Georgia, 30083

MINIATURE Electronics Bke James Bond Catslog §4.00,
mfundable. FAP Enterprises, Box 51272, Palo Allo,
California $4303-A

COMPUTERS & SOFTWARE
e L e o i T e il i e e
CASHI| Lot your compuber earm you hundreds of dollars
e chary by itsall, Plans $6.00. infocomem, 2625 Nathan Lowe,
Arfington. TH 7B T

CLEAN bugs and tar withoul harming sursces 18 oz
concentrated powder. $595 + §2 postage, LASCO, 11975
Albavar, inver Grove Halghts, MM 55077,

BUILD your own Macintosh snd save 50%. Now book
ahows how, Free info. CATMAC's, Bax 88708, Portland, OR
GTaE8.

SECRETS! Buying computer? Undarstandable guboa!
£0.95 Thomas Enterprises, Box 18684, Encing, CA 81416

BUILD BIKECAR Plans $12.85. Froe Dataits. Order Infor-
mation (COD or Gharge) Call 1-607-787-2051.

AUTD BUYERS PRICE GUIDE 1881, Finally availabls 1o
the public. All makes. modeds, not including exolics. §12.95
phus 52.00 5% 1o: Auto Buryers Price Guide. Box 3607, Omak,
WA SAR1.

CUT CAR EXPENSES - up 1o 60 Make your cor last
longar - save money. Facl flled YHS videolape leils all
Satistaction guaranteed or money relunded $36.95 posi-
paid. Visa, Mastercard or check. Videos In Production,
18617 NE Cedars, Dept A1, Battieground, WA DSE04.
206-087-56150.

AUTOMOTIVE Carpat, 72 x 08" $29.95 PPD. Brochure
iﬂu.smmuwm.au Box 1768M, Clawson, Mich
7

WINDSHIELD ROCK CHIP REPAIR KIT $19.85 Migbir
Auto Glass, 13208 Chimney Sweep, Houston, TX TT041

SUCK 50, WE WILL BEAT ANY PRICE! 1-BD0-525-8624,
PROGRESSIVE ENERGY CORPOAATION, 1410 GRAND
AVE, BUITE A, SAN MARCOS, CA 92065, FREE CATALOG.

300 DAILY "DETAILING” Par Time, Full Time inexpen.
siva, fun (Free] information: Detailing. Suite 455, 4311 Bea
Aidge Rd., Sarasota, FL 34233

OVERHEATING PROBLEMS? Avold expensive repairs.
Clean cooling sysiem. Keep it claan. Mechanic with 35 years.
experince rveals surafim method. using nespensive
household chamicals. $5.00 plus SASE: vanBresman, P.O
Bon TE32, Burbank, GA 51510,

FORD Computes Code Access Tool - Displays trouble
codes lor 1981-1990 Ford CanTrucks. Cashisrs chackimon-
oy order $37.50, AMG Company, P.O. Box 13383, Akron,
Cinio 44334

USED CAR? How To Inspect Belore Buying. Order Book-
r?haj?m $5.00 To: Godden Books, Box 5258, N. Bergen, MJ
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MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KARTS, Minibikes, ATv's. Kits. Paris. Engines. Lowest
Prices. Largest Swlection. 80 Page Catalog %$3.00

Relundable. Karl Wodd, Dept. C. 1488 Manior Ave,
Painesvills, Chic 44077
AULATION, HANG GLIDING

DESIGN-Build Arplanes, Hang Gliders, Simplifed pubbi-
catons brochure §1.00. McCoy Alrcrafl, Suite 243, Box J,
Manhattan Beach, CA S0M68

MRBOATS Hovercraft Supplies. Completed Models,
Plans, Kits, Propallars, Engines. Catalog $3.00 Sporscral,
Box B40844, Meekar, OF 74855

SPALE & ASTRONAUITS

BOOMERANG MSCOVERY . .. HETECH SPORAT. Incredi-
ble Retums! Amazing Fun. Unigue Catalog. FREE!
BoomarangMan, 1808-1 N, 3rd, Monroa, LA 712014222

SUPERMATURAL Cloud Muckear Warfare Earth Spin Dis-
placemant $1.00. Nieger, FOB 311972 New Brauniels, TX
78130

HOVERCRAFT

DEALERSHIP |nlormation $11, Kits. VW plans $52
Keoteric, Terre-Haute, indiona, STROT. (B12) 234-1120.

HOVERCRAFT Plans All Sires. Catalog $1.00. Universal
Hovercrafl, Box 281, Cordova, llinols 61242

HOVERCRAFT plans. 3 1o 160hp. Information, 55 (refund-
able]. Seviec. Box 848, Monroe, WA 88272

HOVERCRAFT Plans, Paria, kila. Catalog §2. GPL, 2858
Cormoranl. Delray Beach. FL 33444-1068

GUARANTEED SAVINGS DN PC CLOMES. How fo bulld
your own, leasi expensive sturces, basic information for
beginrars - 5B95 F. Cerey. 2667 Crophey #182, San
Jose, CA 15132

VHS VIDEO
MOVIE CLASSICS

3500 SELECTIONS!! Details, Catalog $5.00, Rafundabis,
Dorothy, Box B4, Koaler, CA S3530-0064

SATELUTE - TV

FREE Catalog - Lowss| prices world wide. SKYWVISION,
2017 Collogaway, Fergus Falls, MN 58537, (BD0}334-8455,

FREE DETAILS! INSTALL IT YOURSELF! Complate sys-
tems, upgrades. Ovbitek Salediite Communications, Box 264~
W10, Bohemia, Mew York 11716-0264. (516) 589-1282.

VIDEOCIPHER Technical Manuals including Softwans.
Calalog - nm TELECODE, P.O. Box B426-PM, Yuma, AT

SATELLITE MONTHLY AUDID Codes 1 (800) HOT-SHOT
Iniended For Testing Only $3.50 Per Call

HOME SATELLITE SYETEMS Do |t Yoursall And Save.
Complete Systerms, Update And Parts: instnections Tallored
For Your Area (318) 848-0001 Free Catalog

SATELLITE HANDBOOK. installation and repalr. Covers il
all! GUARANTEED| For more detalls 1-B00-852-9678,

SATELLITE ENTERATAINMENT CENTER has tha besi
prices and sersce. Mos! major brands, Satelfite systems,
callular phones, fax machines, car audio. 1-800-333-A568

VIDEQCIPHER: Build Your Own Low Cost Videccipher Il
Operates Withoul Subscription, Kit includes Simple instruc-
teorvs, Parts List & Chrcuit Board. Only $55.00 [US), Chaque,
MO-To: CA Comesu, Box 1327, Halitax, N5, Canada BIK
SH4

FEEDHORAMN Servo molors -Boman and many others
$14.00 + 51.00 shipping. GGE, 5408 Veniss, Por Charlolis,
FL 33881

(Continued on next page)



TV, VIDEOS & VIDEO EQUPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

CABLE TV BECRETS - thil outlaw publication the cable
companies tied 1o ban. HBO. Movie Channel, Showtima,
Descrambilers, Convertors. #lc. Suppliers fislt included,
$5.95, Cable Facts, Box 711-PM, Pataskala, Ohio 43081,

CABLE TV DESCRAMBLERS, converters, filters, and
more. FREE 14 page calalog. TW Cable, 12062 5W. 117
Court, Suite 126, Miamd, FL Z3186. B00-442-%353

CABLE TV BOXES NEW EQUIPMENT 1 year warmanty.
Low-Fair price, Free Brochure ACE Products. P.O. Box 542,
Baco ME (4072 1-B00-234-0726

DESCRAMBLERS: OAK M358, §39.85. Also JERROLD,
ZEMITH, SCIENTIFIC ATLANTA, sic. Guaranieed. Cable
Pius, 14417 Chase #481-F, Panorama City, CA 87802 1-800-
B22-3955

CABLE TV CONVERTERS-DESCRAMBLEARS WHOLE-
SALE CLUB| WE SPECIALITE IN DEALER SALES! OUR
LOW 10 LOT PRICES: JERROLD S000A_X1.DIC $85, ZEMITH
ITAC %150, MAMNY OTHERS! VIDEQ-TECH, T2 S
VIRGINIA ST. #160-304, RENO, NV B3S02. CALL TOOAY!
VISAMC/COD B00-5E2-58A4.

CLEAN your WCR Like the professssnale, LITTLE & no
COST. $6.95. Kam Productions, POB 58, Haysville, KS 670680

LIN, SCIENTIFIC ATLANTA, OAK MISH ONLY §50, FREE
CATALOG! GCM, 1032 IRVING ST. #1009, SAN FRANCISCO,

VIDED TAPE REPAIR KIT - Save money. Repair or edi
impes - Fun and sesy. §11.00 Carrisge Houss Classica, 40
Carriage House Rd., M1. Tebor, N.J. OTETE

DESCRAMBLERS. Complate cable descrambhar kil £33,
Complste salallie descramblar kit $45. Special: Combo
Jerrold 400 and SB3A 5165 Many more. Free Catalog MJMP
Indugiry, Box 531, Bronx, NY 10461-0208

.-""-‘H

MWMI

LATHES, Mifling Machines, Machine Shop Supplies. Cats-
log $1.00. Blue Ridge, Box 538V, Hurricane, WY 25526,
(204} 562-3538,

BOAT KITS - PLANS - PATTERNS - WORLD'S LARGEST
COMPLETE LINE - 670 - Powerboats - Sporiboats -
Sailboats - Trimarans - Dinghies - Houseboats - Hrumpim
= Tunnelhulls - Duckboats - Canoes/'Strippers - Knyaks -
Dofes - HUGE, FULLY ILLUSTRATED l‘:A'I'M.W £3.00
[Airmall $5.00), inchudes Supples Catalog. (Epoxies - Fiber-
glass - Flotation Foam - DESCOVER no dryrol epoxy building
mathod] - BOOK “Amateur Boatbuilding”, $600 -
CLARKCRAFT, 16-F Aqualans, Tonawanda, NY 14150

EVINRUDES - NEW 1888 Bargains - Top Brands ... all
slzes ... $2.00 handiing ... Scotl McCulloch pars
Elactra Marine, 510 Maormick Aoad, Lynbrook, Maw York
11563

BOAT PLANS - PATTERNS - KITS - Hundreds of Proven

Spartfishers - Quicksimpls ﬂllbdmnglua Tremeandous sav-
ings! 168-page DESIGH BOOK - $4.00 AIRMAIL. Inchudes
Free “Boastbullding Supplies” calslog. Boos: 312 pape
BOATBUILDING WITH PLYWOOD, NEW 1rd Edition Only
£2585 GLENML, 9152 FRosscrans, Box 1804
PMZK, Beliflowar, CA B0706.

FISHERMEN! FOR THE 19905 Customizs your bshing
styie with ihe Florda "NEWAVE" rod holders!! Brittiant new
designs!! $1500 sach pius 5200 shipping. Razr's Newaes
Shiop, PO Box 2205, Battetite Beach, FL 32517.2205

ELECTRIC TROLLING MOTOR PARTS & SERVICE Fac-
.. Service . Paris | Minn Kola. Malorguida
... MEssan _ Ram .. Suzukl ., Service Center Uinlimited,
1440 Holland Fid,, Suffolk, VA 23434, 1-B00-628-B161 ., 24
HA. Tumaround

ATHLETIC EQLIPMENT AND BODY
BUSLINNG COURSES

MEW SUPER SHEARS. Staindess sieel, cushion grg. Culs
wire, sheel metal, plastic. leather. ideal for workshag, kitch-
en, fishing, hunting Money-back guarantes. Rush $0.95
plus §2.40 S&H to. Kelly's Marketplace, 1305 Dickerson Bay
Ov., Galladin, TH 37066,

TABLE SAW, JIG SAW and ROUTER TABLE. all in one
Bulld to sult for tess than 560, Plans $19 1an Bmdh, Suile
230, 8025 Sandy Springs Circle, Atlanta, OA J0X28

MECHANICS and MACHIMISTS 50 besi shop SECRETS
you'll ever mad, Written by experis. wall iHustrated. Send
§5.00, Horned, P.O. Box 578, Boring, OR 97009

CHOP-RITE. Light weight sturdy milerbox exlension. Bro-
chura. ICIC, 10335 SE 172nd, Boring, Ore 97000

J5TH YEAR, 2100-D SELMA RAD. SPAINGFIELD. OHIO
L5505, 1-513-122-8562.

HOBEYISTS improve your LATHE with the ulbvmate ool
post system! KAF, Box TA3C, 51 Joseph, M| 48085, 616429

SMALL FOUMDAY Furmnaces, Supphes Free [deraiure
Pyramid Products, 3736 South Tih Avenue, Phoeniz, Arizona
65041

LUMBERJACK chain saw sawmills- powerdesd Brown
Engineering, Box 40, West Point, CA 95255

ATLAS Lathe Parts Accessonies. HERMAN, 9308 NW B0th
Sireat, Tamarac, FL 33321

WELDING, SOLDERING, PLATING

BUILD YOUR OWN PROFESSIOMAL Maial gym equlp-
mant. 120 plans only $3 each, catalog (52 refund), C. Miller,
Biom 1234, FU. Lawderdale, FL 33302

BIGGER, More Powerlul Musclas - taster!! Free Bookiel!
Universal, Box 66944, Deiroit, Michigan 48240

BULD BIGGER! POWERFUL MUSCLES, FAST! FREE
BOOKLET. HERCULES BODYBUILDING, 1223 Bomg-M,
Temparance. Ml 48152

FREE CATALOG! Famous brond weltirs, acoessotes
and salely squepment. Weldeo, 1151 Findley  Streel.
Cimcinnati, Ohio 45214, 1-800-T33-5840.

BUILD your own traller axles. Dropaxie's. Easy to maka jig.
Plans §10.00. Bob's Welding, 1214 Charles 5t Logan, 0H
43138

FREE VIDEOS Send 53.00 for catalog. AVU. Box 307-AD,
5t Josaph. MN 5E374

NEW T.V. PROJECTOR kit turns any TV info lifesize B-foot
minicinemal Complate kitplan . . . USS15.95 Onlyl &0 Days
Uncondition Guanantead. IncRESEARCH, 20051-388 Scott
51.. St Catharines. Ont. Canada L2M TWT,

CABLE TV CONVERTERS. Jerrold, Qak, Scientific, Atlan-
tic. Zenith and Many Others. “New"” MTS Stereo Add-0n
Mute and Valume. ideal lof 400 & 450 Owners! Visa, MIC +
Amex, 1-B00-828-TE21. BAB Inc, 4030 Beau-D-Aus Drive
Engan, MM 55122

25 dB Gain VHFFM/UHF Distribution Ampiifier, §16.95 +
$1.25 handling. GGE. 5608 Venus, Port Charlofie, FL 33881

REPAIR VM5 or Bata Tapo Breaks. Kit has parts, chamr
instructions. Guarantead. Smith & James, 845 Southoanter
Mall #3236, Seattie, BE188

BATTERIES, ALTERNATORS

ENERGY SAVING

BATTERIES-BY-MAIL Waich Lithiurn Aechargeable. Box
10, Qrangeburg, NY 10962-0010, BO0-431-1332

ENGINES, MOTORS

AMATING ENGINE 2 cylindar 2 moving parts 10,000 RPM
ma mukiar or smog devices. Avoisad by Industry. Disgramed
packst $4.00. Biueprints and video avallable. TRC. 1408
Montauk Hwy.. Mastic, N.Y. 11850

BUY WHOLESALET 184 PAGE ILLUSTRATED CATALDG
OF REPAIR PARTS FOR POWER AND NON-POWER OUT-
DOOR EQLIPMENT. Farts fod Small Engines, Lawn and
Garden Equipment, Chainsaws, Keris, Miniblkes, More.
Inchudes Service Manusals Specially Tools, Accessories
Send $.00, Sav-On-Parts, Boa 45231, Dept. P, Somerville,
MA 02145

TOOLS FOR SALE

CABLE TV EQLEPMENT

CABLE TV CONVERTERS & DESCRAMBLERS For Jer-
told and Scientific Atlanti. Low Rroes, onE yesr wirranty,
We ship COD. Bay State Electronics, P.0. Box 103, Boston,
WA 0218, 1-800-356-3006

COMVERTERS All Major Brands. information & Ordars
1-800-TEI-0552. FREEWAY, INC. S.M.P. P.O. #5006, Bums-
wille, MN 55337 No. Mn. Salos

CAMPERS & TRAILERS—KITS, PLANS

BUILD YOUR OWN - Travel Trailor - Fifth Whoeler -
Motgrhome - Campar - Pickup Cowver - Plans - Paitemns - Kita -
Catalog §1. Glen-l, 9152 FAosecrana Box 1B04RAV,
Balltlowsr, CA S0TDE

TRAILER Kit, 4¥8 sirs, uses standard car wheels. 1200ib
capacity. $250.00 1-800-268-5508,

T2 TRAILER PLANS Moloroycle, Wiility, Car, Construc-
tion - Strong, Streambined, sasily buill. Component Kits
Calalog $4.00. [Refundabie). Tag-Along, Box 15107, Salem,
R gTare

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
antesd. Catalog §1.00 (Refundabie). Camalot, Dept. 44, Box
65, Brigtol, Wisconain 53104

WORKING RAULE 25 M. lape maasure and calculabor
combined into one unil. Send §12.85 to: ALS Wholesalens,
7500 Plaza Blvd. Bidg. #188, Suite 316, Mentor, Ohlo 44060

4 BROOKSTOMNE Midget! Universal Onginal Tools. Futh
Standard, 2118 Grahn Dr., Santa Aoaa, Calif. 55404,

STEEL, Aluminum, Brass—Shest, Bar, Shop Supplies,
Plana Wrile: CEl, AR1, Box 163, Camaran, IL 61423,

FREE ENERGY! Fuei-less Motors and Generafors. HEA,
AEP, Bowling Green, MO 83334

WATER SHORTAGE ASSIETANCE
LOW cosd water re-cycling unit for any purposas other than
hurman consumption! New system. can be instalied by home
owner. Send today for complets plars. Only §12.95 includ-
ing PAH. Rick Arzel, 5252 Roswell Rid., Allanta, GA 30342

HOTEL Quality showerheads reduced siandasd §7.00,
contred valve $8.00. Worldwide Enterprises, Okd Colony
Aoad, Eastiord, CT 08242

BUILD A "WATER STOVE" FOR 3100 Mose eflicient than
HASAH for '4th the cosi. Bum inside or outside. Use
enisting heat distribution system. Provides 1007 of heat and
hot water. FREE information SASE, Plans 520. Turbo Burn
nc., P.O. Box 16768, Spokane. WA B0218-0768. (S08)4ET-
3609

CO-GEMERATE Elecimcity and Profits Your own Micro-
utility. Frow Datails. Cogen, Box 221/PM, Addison, IL 60100

SAVE WATER'SAVE 5585, quality bathroom consarvabion
kil includes anginearad lowflow showerhead, 2 foilat tank
dams, 1.5 gal'min. asrator, $30/00, hall bath §15.00. Satistac-
tion guarantesd, Resource Managemant Professionals. P.C
Box 51688, Jacksonville, FL 32236-1888

INCREASED gas meeage, PROVEN. Assembly and parts
guide, §1495 Alomizesr. 2063 Calalina, Apsara, Arizona
BE44Z

SAVE 70Fe on Healing Information $14 Too Jemes
Radnor, AR, Box 65, Scott City, KS 67871

SOLAR & ALTERNATE ENERGY
SOLAR ELECTRIC SYSTEMS! Panels, Equipment, Books,

Free Caslog! SUM POWER - TEXAS, POB 2788, Fresport,
Texas 77541, (4089) 233-B350

BANDSAW BLADES, Any Size, Froe taraiure. King Saw,
B541 Tidewater Drive, Morfolk, Vinginia 23509

@ METAL Cutting Lathe §118.25, Taig, 15048 Procior,
Indusiry, CA §1T46

SCREW ASSORTMENTS, BOLTS, TOOLS. BIG DiS-
COUNTS. Catalog $1.00 refundable. Joa Richand. 8551

Connecticul Avenua, Bridgeporl, Connacticut 06607

HOME CRAFTSMAN

1000 WOODCRAFT PATTERMNS! Yardholiday designs,
housahold'couniry projects. gifts, loya, whirfigigs. morat
Catalog + sample pattern §2.00 - Accents (BP-100), Box
7387, Gonbe, NH 03867

{Continusd on next page)
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HOME CRAFTSMAN
[Continued from preceding page)

“GETTING STARTED WITH PVC PIPE FURMITURE."
Casual, Box 208, Tewksbury, MA 01878

FAYORITE WOOD TOYS, Patterns, Parts, Wheels, Catalog
§1.00. Toys and Joys, Box B28M. Lyncen. Wash. GA264

EASY to build wet bar or raised deck Simpls plans §5.95
each. Phoenix, Box 528-8, Owenavilla, MO 85068. 1-600-356-
4336

NEW! BUILD AMAZING LIGLND PISTON ENGINE from
pipse fittings. Eswy plans, Fres indormation. ABCO, Box 306-
W10, Seminary, MS 39479

FUILL- SITE PROFESSIONAL PLANS Caislog $3.00. Over
200 plans for building fine furndune. Furniture Daskgns, Inc.,
CP-20. 1827 Elmdale Ave.. Glanview, IL 60025

HUNTING KNIFE YOU MAKE out of an "OLD FILE", using
simple tooks. |Bustrated instructions $5.00 100 Handcraf of
California, P.O. Box "FO", Beaumont, CA 82223

MAKE WOODEM TOYS whirligigs, door harps. ool
housas, clocks. musis boxes. weather mstruments, crafs.
furniture with our plans, parts, kits, supplies - Catabog $1.00-
[814)484-4363 - Cherry Trea Toys. Belmont, Ohie £3718-0085

HOME ELECTRICIAM NEWSLETTER, 5350 ppd. Max
Books, Box 5, Flushing, MI 48433

BUILD 1-hp versatile AlR COMPRESSOR Masimum pres-
sure 125 P51, Send tor Plan PC-1T17 + 5665 10: POPULAR
MECHAMICS, Box 1014, Radio City Sta., Mew York MY
10

SUPER woodcratt paterns, windmills, walls, vanes, whirli-
gigs. jigsawing. Fun or profit. Catalog $1.00. Woodcrafters.
11840 Marih LIS, 27, Dewitt, Michigan 48820

LIGHTWEIGHT, COLLAPSIBLE WHEELBARROW. Folds
for easy storage, Ideal for Fall yand cleanup. Plans $5.00
Santanl Industries, 15729 Bih Ave. SE. Bothell. WA 98012

DECORATE YOUR YARD THES CHRISTMAS! Make ~“oye:
eatehing* wonden Lawn Figures fom tullsize patterns
Santas, Elves, Reindees, Snowmen, Malidily, Angels, Car-
olers, More! Catalog (1000 + cesigne) £2.00—Winfeld,
120442 Parkin, Fenbon, M 48430,

PLANS lor chairs, iower boxs, childnens 1ovs. Sand $1.00
fof brochure to; Sleve Loked, P.O. Box 308, Cropsayvilke,
MY, 12052-0306

SAVE our earth, your garbage billg, make grest Tertiliger,
order good earth composter. Send §5 95 for compbel plars.
Phoenix. Box 528-A, Owensville, MO G5066. (800) 155-4378.

WOOD, WOODWORKING

DINMOSALR ROCKER and fhe mone Actn wood dinodaur
toys! Perfect Christmas gifis. Full size plana, $7.00.
Lawrance Woodworking, 12 Shadow Lane, Cromeall, Conn.
DE4T8E,

m Eﬂmrmmdﬂ Besacriibd
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Jones, Box 258, Cortland IL 60112

DOLL BENCH plans also for small children 1587 high 24°
lang $3.00 to: Helmwood Gilts, P.O. Box 274, Helmatia, N.J
0Baz8

SAVE SHundrads! Plans for ek coftes, and solp tables
Novice o expen. 5850 Woodworks, P.O. Box B213. Bossior
City. LA T1113-8213

WOODEN pans manuteciuring SASE 1o 150 West Strat-
tord, Sall Lake City, Utah 84115

PLANS, BLUEPRINTS, PROJECTS

CONTOUR PATIO CHAIR, sasy cutout patterns and simphs
instructiona. Only §5.73 PERFECT FOR BACK PROBLEMS.
Ergonomic Designs, Box 581, Niagara Faills, NY 14302

ARMOIRE Plans. Build it for yourself, fior & fund raisar, for
profit. Send for free plans nfo. Four styles and thres
intariors. Whrita to: Jim Curlis. The Armoire Shop, 7384 N.
Clark 51, Chicago, IL G0&286.

DUAL SIDED ADJUSTABLE EASEL ldaal For Faimy Days.
Adgusts Tot's Through Teen's. Folds Flat For Storage. Easy
To Build. For 7 Page Plan Plus Matarials List And Instruc-
tions Send $7.95 to; NORATHORP CO., 10228 Selkirk Ava.,
Riverside, CA, 32503

AMAZING Device! Qperates On Unknown Power Source.
Plans, Instructions $4.00 Refendable! Curico, 12021
Wilshire, Suite 213, Los Angeles, GA 30025

DOG DOOR, AIRTIGHT, SECURE, install in deor, culside
wall, garage. Plana, photographs, $7.00. C.M. Priest, 2283 E,
Co. Rd. F, White Bear Lake, MM 55110-T401.

BUILD MODEL PLAMETS. Easy construction and paint-
ing. Plans $6.00. Alco-Tech, Box 217, Slave Lake, AB, TOG
ZAD

AUTOMATIC ASH REMOVER FOR FIREPLACES, WOOD-
COAL STOVES. Take the “chome” oul of cheaning your
Posvaliy it . - . Vs Wile Wl Lowe Yo For It epingive!
Easy Step-by-Slep Plans. $9.95. B.8.C.. Box 980, W. Liberty,
Ohig 43357

BUILD AN ADJUSTABLE BED lor tha fraction of the coat
of commuarcial modals. PLANS 517 .85 specify single or tall
Add $15.95 for assembly video, Wisnsrwski Design, Box 98
Dowver, PA 17315

DOWELING machine shop tool doweling fast accurals
without measuring. no machining, no walding. Plans $10.00.
Tronier, 2728 Qleandar Ave.. Vista, CA 52083

GOVERNMENT PLAMNS - Solar, Electronic, Fiberoptic. List
$3.00 (Retundablal. Frya, Box 44, Gastonia, NC 26053-0044

MEVER, MEVER rmake axtra trips to paperbox again! Know
when your newspaper's thene. FREE INFORMATION. B.G L.
Company. SB00-3 Plainview, Evansville, IN 47712

BAVE thousands on home morigage. Easy to follow
mstructions $10.00. KraLine, P.C. Box 65, Ridgefeld. CT
oearT.

MAKE your fireplace glow. How io starisesp fire going,
tips $4. Les Stephens, 23 Weldon Aoad, Lake Hopatoong, MJ
07843

HOME BLILDING & REMODELING

THOUSANDS SAVED: Be your own genaral contractor,
understandable guide, forms, hints. Send 5898 oo
Marketing Managers. P.0. Box B2335, Phoenix, Arizona
85071

RETIREMENT HOMES-Low cost dissgns lor easy lving,
Make the dream come tree. $2.00 refundable. SCOTT, P.O.
Box 63, Seabrook, TX 77586

HOME BUYERS CONSTRUCTION GUIDE a step by step
explanation of each $isge of homae construction with quality
assurance checklists $895. TCB, Inc, PO Box 1576,
Friendswood, TX 77546

PLASTICS

CUSTDM DESIGNED CLOSETE by mal, pre-cut and
packaged for your closets. Closet Mesd wire shetving. The
Closet Doctor. 1-600-344-4537 for free brochure.

PROJECTION TV ... Convart your TV o project 7 fool
plctuns . . . Easy! Pesully comparable to $2,500 projaciors-
... PLANS AND 8" LENS 32785, ., Professional Sysiems
availabie . . illusirsted calalog Free, . BRACROCOMA,
1588 Main Stres, Washington Crossing, Pennsylvania
18877 . ., Creditcard orders 24HRS. (215) TI6-3978.

B3.470 CATALOGS DIRECTORY guide. Sources for any
thdng! $5.85: Catalogs, Box T4107TAA, Jackson, MS 35238

ARROWHEAD Making Informaton £1.000 VHS Videos
$20.95, Shipping $3.50 USA Only. Commons Craft, Box
51 2-M, Cantral Point, OR 97502

MN-GROUND SWIMMING POOL KITS including ¥ harse-
power pamp and filter. Litetima Warranty, from 5189500
501-TE8-8548 collect

BODY REPAIR VIDEDS .. §19.95
Trizngle Productions 1-800-562-8855

Fraa Brochure Call

ARC WELDER you can buikd yoursell, Easy plans. 55.00.
J, O, P.O. Box 3958, Huntington Beach, CA 93805

NEOH, BEST COURSE, WITH FREE VIDEQ. SECRETS-M,
BOX 4410, ARLINGTON, VIRGINIA 22204

1991 LEATHERCRAFT CATALOG. 100 pages Largest
selaclion of genuine leathers and leatharcralt kits, tools,
onks, supplies. Low prices, guantity discounts. Send £2.00
patgrhdiy to: Tandy Leather Company, Depl PM10S0C, Box
2634, Ft. Worth, TX 78113

ELECTROPLATING. Complete Texibook. Eleciropbabe
btetalliceNonmatalics. $14.85. Details Free. Tropiz, Palm
Bay, FL J2606-0095

SAVE wp to 70%% replacing rope and pulley windows!
Complete replacement window buying and installaton
guide. S565 Home Workshop, 1043 Walnat Drive.
Danintavilla, PA 18038

INSTALL or replace your tdephone jacks for less. Instruc-
tional vided and acoomparying menual for $12.85 + 5250
SA&H. |V.C., P.O. Box 10083, Tampa, Fla 33679

SAVE MOMEY] Easy to follow Plumbing Repair Bookiet
$8.95 + $1.50 B&H. Farrco, PO, Box 700116, San Andonio,
T 727D

STOP BASEMENT FLOODING Inexpensive homemadse
Eyatem aulomatically drains fieoded window weils without
slactricity. sun, or fuel, Plans $500. Adaka, Box 225,
Gerrnanbawn, W1 53022

VIDED TAPE REPAIR KIT. Do it yoursell, Stog thrawing
your broken Beta, VHS tapes away. This handy video repair
kit has marything you need for a quick permanant repakr.
Includes, splicing jig, VH5, Belg leader tapes. phes instree-
tigns. Send $8.95 plus $2.40 for shipping and handiing.
Adalls Gitts, 10 Landry Road, Somerset, N 08873,

TOOL POUCHES, Fugged Mylon! Repiace Worn-Out Plas-
tic. Organize Your Tools. Free Brochure, Patch Industries,
Bow 1281, Smithicwn, WY 11787

PLUMBING a guide for homeowners, Send S10.50 1o
Pumbing Guktse, P.O. Box 3044, Huntsvite, Ala 35810

INSTALL YOUR OWHN IN GROUMD SWIMMING POOL for
a8 bow ab §1,508.00. Cheswick Pools, Rt #28, Cheswick, PA
15024, 412-274-B400

CABTOLITE Liquid Plastics. Crysial ciear, colors. For
casting, embedding, coating. fiberglassing, repairing and
reproducing with our Mold Making Supplies. Catalog $2.00.
CASTOLITE, Dept. S080PM, Box 391, Woodstock, IL 60098,

RUBBER techniques, supplias. Make masks, molds, toys,
parts. $200: Handmads, Box 16713 (PMA),
Mimiphis, TH 38186-0712

N GROUMD Swimming Pool Plans, Material Lisis &
Instructions. Send $1795 to: Pool King, West 5500
Steubanvilla Pike. Mciees Rocks, PA 15138

UNIGUE, AMATING catalog £1.00. Bridge
Sta'n, Box 543, Niagara Falls, NY 14305

HYDRAULIC LOG SPLTTER. Detaded Plans, $1500,
Agrimeamx, 10432 Manzanitio, N.E., Albuquerque, N.M. BT111

AR CONDITIONING & HEATING

MR COMDITIOMING, HEATING, HUMIDIFIERS, AR
CLEANERS, BOILERS, MOBIL HOME UNITS, HEAT PUMPS,
FIREPLACES, WHOLESALE TO

51,000 Catalogs Listed Sources for Anything! $5.95
Directory, Box S2452N, Atlanta, Georgia 30314

NO HOUSE WIRING! inexpensive BNTERCOM. Usas new
device (included) and Simple How-1o-Build plans. Works
great §22.75 ppd. FulureTech, Box 7263, Kansas City, MO
B4113-7263

FREE REPORT simple, inexpensive, homamade device
meduces arcondiion cost Dulbses, 317 Lynritte Dr., Mataina,
LA TOO03.

MOST REFRIGERATOR REPAIRS ars easief than you
think| Mo Freon, brazing theones. lllustraied Manusl demys-
tifies diagnosis/repair. Crder now - 100 late when i breaks!
$1295 D, Emlay, Box 971, Reno, MY BS504

ARTS, CRAFTS, SUPPLIES

BURLD Multipurposs 24" ¥ 32° structure youwrssd. §2.00 kor
detaills. G35 Wood Manipulations RRAZ Box 217A,
Lyndonville, WT 05851

FUTONS! Uniqua Oriental Sofa Beds. Threa Position
Frame Plans $14.50. Schmidi, Box 770882 Eagle River,
Alaska 98577,

154 POPULAR MECHANICS

SPRINKLER System. Plan, build and install your own and
save up to 50%. $6.75. DKW, P.O. Box TO2255, Tulsa, Okia.
Ta170

CLOCK sluggish, anplﬂﬂ? Clean without disassamily.
Easy instuctions £5.00 - SASE. Rodgaers, P.O. Bax 5054,
Charlotte, N.C. 282255054

“QETTING Started In Stained Glass." §1.00. Whitternane,
Box 2085T, Hanower, Mass. 0235

CLOCK mewemants, components, plans, epoxy, prints,
door harp supphies. videos, stenclls - over 1500 Hems!
Wholesale catalog $3.00 (crediad), Steabar, P.0, Box 463-P,
Andower, BJ 078210463
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ARTS, CRAFTS, SUPPLIES

LEATHERCRAFT Suppilies, tools, kit Catalog $1.00 {Re-
fundable | Crafier, Van Alstymae, TX T5095-1383.

INCREDIBLE yoarround Reindesr yard decorabion siep-
by-step plans guaranissd LSASE and $8.00 o Firewood
Decorations, 1046 West 600 South, Prove, Utah B4B01

mmm mun.mmm

CARTOONING, COMMERCAL ARTS,
SIGN PAINTING

CARTOOM kot Fun and Money!!! Free Baakiel!| Cartoans,
Box 406144, Detrodt, Michigan 48240

LEARM sign Painting, Pinsiriping. Frea Catalogua.
Kautmann Supply, Conteriown, MO 65023

MODELS, MODELS SUPPLIEES

Ptlﬂlmnupt PMMN, ﬁuﬁ.’ﬁ Algcandria Bay, NY 13607
Phone: (6134751771

TOWS, GAMES, KITES, PUZZLES,
MOVELTIES

AMPHIBIOUS Remote 4 wheal drive, off-road vehicla
Auns out of land, wades inlo water. Forward'revarsa, 514"
Requires batteres. Ovdar nowi—=§514 .49, Plexus, 16720
Stusbries/Airdine, 127J, Spring. TX 77379

WORLD Wide Stamps mounted in books oh approval 2¢
and up. TAUST STAMP COMPANY, P.O. Bos 100-P,
Jamaica, N.Y. 11435,

OME! Two! Three! Cenl Siamp Approvals,
Catalog. Kioster, 4164 S2nd 51, San Diego, CA 82105

L §. 8 Commemorative Plate Biocks Or 30 commemora-
tivas, Or 200 Used Commemoratives $1.001 Approvals.
Gordon Davison, Confoooook, NH 03229

FREE CAREER GLNDE. Earn more money wiih Success
Proven  Comespondence Diploma Courses.  Granion
Institute, 263A Adelaide Streel, West Toronio, Canada. MSH
173

EXTENSION And Post-Graduate Awards in Philosophy,
Ar, Science, Botanic, Medicina, thy, Radionics,
and others. 30 subjects Curricular free {airmail $1.00 refund-
ablep. Fegistar, Sussax College of Technology, Hightisld,
Danehill. Sussax, England

1,000 Stamps, §2.95. Guarantesd warth over $30 al stand-
ard catakog prices! All-Different. 55 couniries! Money back if
not delighted. Approvals. Kenmora, OM-183. Milord, NH
03055,

ISAAEL 15 Different 10¢ Approvals. Sam Chazen, Box 666,
Dulray Baach, Florda 13444

52,00 Brings 200 Colleclible Stamps + Workd Price List
Claus, 5065 Buffalo Ava, #1, Sharman Oaks, CA 51423

NEW OLD WORLD. 75 European, 51 when requesting
approvals, Adwenture Stamps, Dept. M2, Box 2822,
Alpxmndria, VA Z20301-0622

“INVERATED ERROA™ + 100 Dilerent United Stales, S0e
with approvals. Lurny, P.O, Box 7088, Sikver Spring, MD
20907

INEXPENSIVE complete sets. Bode, Box
Willowdale, Ont. M2 558

PENNY approvals. VALUABLE QIFT included. Smith. Box
1214, Moreno Valley, Calitornia 52337

145W,

CLEARANCE—3250 Plus SASE Brngs 250 Worldwide
Stampa. No Approvals! Rusch-Fischer Stamps, 21630 North
18h Avenue, B-10. Phoeniz, Arizona 85027

NEW TOY IDEAT Meed Access To Toy Companies? Have A
Cuality Prolotype? Want The Competitive Edge? We Can
Heip! EXCEL Offars Full Developmant And Invenior Agency
Barvices, §12-534-1200,

LIQUIDATING Tremendous O8d Accumulation. Bargain
Lizis Free Alatalo, Maynard, MA 01754

RADIESTHESIA, Radionics and Dowsing, Books, Courses
and Eguipment. Electronic Homosopathy Equipment. [lius-
trated 76 Page catalogue Fras (air mai 3 doflars) Established
over 40 years. Bruce Copen Laboratories, Highfield,
Danghill, Sussex. England RM1T TEX. Tel-026-T0214. Fax
0B25-TRO0ST Telex 95246,

PIAND TUMING PAYS - Piano luning - Electronic argan
servicing. Learned easily 51 home. Fraa bookiet. Nikes Bryant
School, P.O. Box 19700, Sacramento, CA 85819

HONRESIDENT UNIVERSITY DEGREES. Bachalor's, Mas-
ter's, Doctorates. Accredited, nexpensive, tast. Credit lor [Re
experignce, Free siceon page booklel. Dr. John Bear, P.O.
Box B28PM, Benicia, Ca. B4510

UNIVERSITY DEGREES withoul classes Accrediled
Bachalors, Masters, PhD's. Free FACE Revealsd. Thorson-
P10, Bon 4TOBBE, Tulsa, DK T414T.

LOCKSMITHING, Univeraal School of Master, Correspon-
dence and Shop Tralning, Box 214652PM, Secramento. CA
25821

LEARM Homoaopathic Medicine or Maturopathy from
Internationally Accredited School, 1o Profeasional Diploma
standard. Other courses Diatetics. Radionics. Established
1961. Prospectus Frae (airmail 2 Dolarars) BRANTRIDGE
FOREST SCHOOL H . Danehill. Sussex.
AH1TTEX. Telax B5246, FAX DB25-TR009T. Tel 0625-720014

PLAYS, SONGS, MANUSCRIPTS

MAGIC TRICKS, JOKES,
VENTRILOOLISM

PROFESSIONAL Magic! Huge Catalog, over 1,000 Tricks
and Books. $4.50. Hank Lee's Magic Faciory, Dept, PM1D,
125 Lincoin Streat, Boston, MA 02111

FREE| Workd's Leading Movelty Catalog. 1600 Jokes,
Tricks, Science, Sports, Hobbies. Johnson-Smith, F-01,
Bradenton, FL 34206-5500

FREE CATALOG: Veniritoguism. Magic, Clowning, Pup-
peiry, Ballooning! Supplies, Instruction. Enteriain Sucoess-
fully, Profisbly! Maher, Box 420-PM, Litleton, Colorado
BOM60.

HOBEIES & COLLECTIONS

MILITARY Medats Catalogua 51,00, Subscripfion Yoearly
£5.00, Vernon, Box 1550PM, Wildomar, CA 9235951560,

FREE FLAG CATALOG! U3, histoscal, intemational
Accessories. Browse 'n’ Buy, Box 504-M10, Bohemia, New
York 117160504,

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Free CatalogTuoies. Aush Skeich. Siadri. 61P Jane, N.Y.C.
10014, [212) 020-2293

POEMS, Songs Wanted. Free Recording Publishing.
Broadway Music Productions, Box T438PM. Sarasota, FL
33578

INTERMNATIONAL VIOLIN COMPANY, tonewood, tools,
warnishes, parts, accessones. strings, casas, natruments,
bows. Vialin, guitar kits. Catalog $1.00. Dapl. PM, 4026 W,
Balvedens Ave,, Batlimore, MD 21215,

WIOLIN, GUITAR, etc, making malerials, accessorias,
books. Catalog, $1.00. internatonal Luthiers Supply, Box
SBOFET, Tulsa, OK 74158

COMPLETE luthiers calalog. Kis, parts, tools. Banjo,
guiter, violin. §1.00. String King, Box 9083 PM3, Akron, OH
44305,

ACCORDION Top Brands, Cordovox, Buy Direct Tramen-
dous Discounts. Trades. accepied. Free brochure, PM,
Accordion-0-Aama. 16 West 16th Sireel, New York, NY
10011, Phone 212-675-8089,

BUILD CADCAM designed portable stage, ideal for musi-
clens interlocking design, assembles withoul ools. Photos,
pans §10. D'wowr Drsigns, Box 22221, Lansing, M| 48505

ACCORDIONS, CONCERTIMAS, Button boaxes, new, used,
repairs, tradas, credit cards. Castiglions, Box 405, Warmen,
M1 48090, Catalogs 313-TE5-B060--800-128-1832

REMOVABLE TATTOOS For Body Fashion, Guitar Cus-
tomizing, Homa Decor, Sample And Catalog. $3.00. Victor,
2146 5 Wayna, Westland, Mi 45185

ANTIOLES, RELICS, INDHAN GOODS &
CLRIOS

FREE List 1o Serious Collectors. 300,000 indian Arifects,
Spears. Pots. 50,000 Minorals And Fossils. Caddo Trading.
Box 869, Myurfresesbarn, Arkansas 71958

BEAT THE ODDS| — "“SUCCESS — A POSSIBLE
DREAM™ How 10 be a winnar in sverything you dof A Proven
handbook - §1455 Money back guarantoe—Success
Enterprises, Dept. P, P.O. Box 3281, Hollywood, CA 50028

HOW 1o conral yoursall, your surroundings, and othar
people. Sand $8.00 1o: Mark Speers, Suite 271, 3535 West
Camelback, Phoenlx, AZ BE5010

SELF-CONFIDEMNCE: Talls you how o acquire it and
maintain. Send 5500 to: ADW, 148139 North Del Webb

FREE Gift Wilh First Purchase. U.5. Approvals And Wam
List Service. 20¢ for Handling. The Stamp Boutigua, P.O
Box 458, Madison, N, 0TG40

FREE sample plus calalog Jeleres 3480 Maddiebalt,
West Bloomfiald, M| 48323

50 DIFFERENT O4d LS. between 1861 and 1538 - $1.00, Ed
Roush, Box 3734, Mansfieid, Ohio 44907,

OLD US stamps on approval Sherman, Box 15355E,
Phitacelphia, PA 19111

Bo d-Box 400, Sun City, AZ 85327-1218

LEARN Lendscaping &l home Fres booklel Litetime
Carear Schools, Depl. A-4T9. 2251 Barry, Los Angedes. CA
B0064

TERMPAPER assistance. 16,278 papers availablel 306
page catalog—nesh 52.00. Ressarch, 11322 |daho, #208M,
Los Angeles, 90025 Toll Free Holline: B00-351-0022
[Cadifornia; 213-4TT-8228)

PARALEGAL GRADED CURRICULLMA Approved Home
Study. Most AMordable & Comprehansive. 100 Years of
Legal Traing. FRAEE CATALDG. 1-800-828-5228

SCHOOL OF LAW, P.O. Box 780908, Dapt.
PM, Dallas, TX 753749,

PRIVATE INVEETIGATION HOME STUDY COURSE. BE-
GIN A CAREER AS A PROFESSIONAL INVESTIGATOR.
1-800-T33-1585

TY, BOX 516-M, HILD, HI 26721

BUSINESS PERSONS, ENTREPRENEURS, Create Your
Own Ads, Brochures, Business Cards. Gat Inskght On Buai-
nass Graphics. Send 9. $2 5+H For How-To Booklet.
CU Productions AMA. - F.O. Box 1200, Mariboro, MD 20773

201 SIMPLE SCIENCE PROJECTS: Giva B yoar olds and
up hands-on axperience in astronomy, chemstry, electricity,
mgnetism, heat, inertia and more $12.58 + 5250 shipping
Serena Publications, P.0. Box B80S, Reno, NV 88507, VISA
socepted. Hard bownd book. Clear piciuras.

FREE COLLEGE TAPE Exiernal Degrees BusinesaPublic
Administration, Law Graduate-Undergraduate, Financial Asd
{B00) 7IT-2830 La Salle University, Mandewille, LA F04T0-

g

moniy order o) Popolas Mechanicy ZM W, 5THh
Stroal, Mew York, NY 10018

DETECTIVE Home Study Course. Free lapsd pin. cartifl-
cate, geat future. Professional Investigator School, Dept.
CP, P.O. Box 41256, Los Angelas. GA 90041
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HIGH BCHOOL AT HOME, NO CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. OUR 80TH YEAR. Call 1-
B00-228-5600 DR WRITE AMERICAN SCHOOL, DEPT. #2345,
B50 E. BSTH 5T., CHICAGO, IL. 50637

WORLD WIDE COLLEGE OF AUCTIONEERING, INC, (Tor-
maerly Aeisch} Tarm soon. Free calalog COL. GORDON E.
TAYLOR, Box 849, Dapt. 19, Mason City, IA 50401. 515423
5242

INTEMSIVE Investigation Tralning Home Study. Earm An
Associale In Specislized Technology Degrea. Write: Lion
Investigation Academy, 434 Clearfisld Si. Freemansburg,
PA 18017, 1-800-733-0402.

FREE heip for imveniors! Mo charge for prolection lorms
and information kit Afilkated invenions Foundation, 1-800-
525-5885.

PATENT SEARCHES

FIND oul it your idea can be patenied before you spend
thousands of dollars on the actual filing. Our efordabie,

conducted search al the LS. Patent Office
could save you money and disapposntmeant later. Absolutely
na obligation in requesting details from PatentFindars, Sulte
185, Mail Swop 29, X220 N Streal, N.W. Washington, D.C
20007

TAIWAM PATENT AMD TRADEMARK REGIETRATION
;l:m:nquu Alfred & Jason, P.O. Box B2-144, Taipei,
BOWEN,

JOBS, Any state, Any occupation, including govarnmant,
stale, public. Also cruiseships, tugs, ships, riverboats, oll-
rigs. ‘Women-Men, Work month-Homa month, USA plus
ovirseas. information $5.00. Nationwide Employment, B207,
Central, |N 47110

GET THE JOB YOU WANT - resumea, applicalion, misr-
wiow! Avoid mistakes! New Manual tells success sacrels
From details, Liberty Pubhshers, 1578 Woodbridge Lakes,
West Palm Beach, FL 33406

LAS VEGAS JOB INFORMATION. DETAILS FREE. JOBS,
BOX BOT17T-P, LAS VEGAS, NV B0 80

HOME assernbly. Electronics, automotives, crafls, typing,
sewing, Apply Now [213) 2818111,

OVERSEAS. To §1000 Daily! FREE list. IINCPO, Box 585,
Dearborn, M1 48120

INVENTIONS, idoas, new products! Presentation to indus-
try and axhibition & national innowalion exposition. Call
1-B00-2B8-IDEA,

PATENT Lawsuits. Athormery Carl Person, 221 W, 41at, NYC
10038, 212-302-3341

CASH In! ideasinventions. Free PatentMarkeling infor-
mation. (412) 341-4114

EXCITING NEW BOOK to assist imveniors. Guarambeed.
£6.95 "IDEAS, INVENTIONS, and INDUSTRY," Bow 225,
Annapolis, MD 83820

PATENT SEARCHES and Applications by Licensed Patent
Attorneys 1-800-T22-8368

LEARM how 1o offer your iInvention for sake or icanss. Free
bookiel oullines procedures, royalty rales, requiemenis
Kasslor Sales Corporation, C-5-FI, Fremont, Dhio 43420

GOVERNMENT JOBS $16,040 - $50.2304r. Now Hiring,
Call (1) BOS-6ET-6000 Ext. R-20024 for currén] loderal fesl.

BECOME A RESPIRATORY THERAPIST Make $50.00 per
hour. Plen, 3740 MW, 114 LN, Coral Springs, FL 3065

EASY Work! Excellant Pay! Asssmble Products M Homa
Call 504-541-8003 Ext. 5034,

AUSTRALIA WANTS YOU! Big Pay! Transporiation| Mew
Empiloymant Handbook — $3.00. Imtermational, Box 19107-
AX, Washingion, DC 20038

OVERSEAS .. $30000 - %$75000+4 Free Report!
Employment. Box 19760-AX, Indianapolis, BN 46213

INTELLIGENCE JOBS. Cla, US Customsa, DEA, #ic. Now
Hiring. Cadl [1) B05-687-5000 Ext. K-20024

EMCELLENT Exira Incoma! Essy Horme Assembly Work.
24 Hour Recording. (£19)966-6083 Dopt. 102

THOROUGH, inexpensive, and prompl pateni searches.
AccuSearch: 1-800-990-5498.

PATENT SEARCHES INCORPORATED
PROVIDING comprehensive patent searches and informa-
lin on protecting and marketing your idea. Inlermation on
prior art, irade secrets and more. For fres brochure wrile:
P51, 4263 MNorth Main 51, Sulte 420, Fall River, MA 02720
FAX: (508) 675-1804

1990 Imvantrensur Secrets. 58085 + 52 ph. Manual, Box
158, Rosemoad, CA 81770

INVENTORS| Have An idea? Call IMPAL for free Informa-
tion kit Toll Frea in US/Canads 1-800-225-5800.

PATENT IT ECONOMICALL Y! Free details, Licansed since
1958. Raner Associates, 2008 Fondulac, Richmond, Vi

DEAL DIRECT WITH A
REGISTERED PATENT ATTORMNEY

(B1E-267-T777 - FAX: 5fm.mr

PATENT AMD DEVELOP Your Imveniion Regpistersd
Palent Agen?! and Licensed Professionad Enginesr. Sand
for FREE PATENT INFORMATION Evary invenior Should
Have, Richard L. Millar, 12 Parkside Drive, Sulte M. Dix
Hills, WY 11748 (518) 495-4343

INVENTORS! vour first siep ia imporant. For Fres advioe,
call Advanced Patant Services, Washington, DC. 1-800-458-

SENTING
3815, Financial District, New York, NY 10007

INVENTORS: Frees information on offerng your irention
for sale. Kessler Sales Corporation, C-5-WW, Fresnont, Ohlo
43420

IMVENTORS: Call TLCI for froa information 1-800-465-
T200 24 hours'day - LUSATCanada

REAL ESTATE & FARMS

GOVERNMENT HOMES from §1 (U repair). Dalinquent {ax
proparty. Fepossassions. Call (1) 8056876000 Exi. GH-
20024 Tor current repo lisl

CALFORNIA. Lots. Acraage. $50.00 Down. S50.00 Monih-
Iy, Box 15201, Los Angeles, S0005

FOR Froduct Development and Palent Assistance,
Davison & Associsles. Fres inlo, 1-B00-877-6382

INVENTORS! Can you paent and profit bram your idea’?
Call AMERICAN INVENTORS CORPORATION for free infor-
mation. Ower 8 decade of sarvice 1 |B00) 338-5656. In Canada
call (413} 568-3753.

g

REAL ESTATE FOR SALE Hunting & fishing retreals,
laka & river camips, all types of wildennass properties. . Call or
write for cur NEW FREE CATALDG thousands
of raal estale vabses nationwide! UNITED HATIONAL REAL
ESTATE, 4700-PM Belleview, Kansas City, MO 64112, Pn
Tall-Frea: 1-800-292-1020.

PATENT AGENT, Scoft Ramsey, 5253 Even Star Place,
Columibin, MD 21044

20850, 1-H00-T48-62146,

154 POPULAR MECHANICS

RELOCATION MOMEY Lip o 51000 cash when you mave!
CanadaUSA. information §5. REaF, 75 Brunswick Avenus,
London, Ontano, Canada NGG 3K5

LAND Kingman Arzona, Ocala Flosida, Fort Garand
Colorado area. Acrettes lor homes or mobiles. Zemo down
from $58%onth Fres 1-800-521-4096. Write: Land, P.O. Box
InsPM, Blanca, Colorado 81103

GOVERNMENT LANDS

GOVERNMENT LAND OPEN TO CLAM, 20 io 40 scre
locations wailable bor §20 gorvemment fee In Alaska, Arizo-
ni, Arkansas, California, Colorado. Flosida, kdaho. Louisi-

tion send §3. Public Lands Titke, P.0.B. 2045, Pon Angeles,
WA BE3G2

FORECLOSURES

REPOSSESSED VA & HUD HOMES avallable from gov-
ammant from §1 without credit check. You repals. Also tax
delinquant fomchosures Call (B0S) 682-T555 Ext. H-1708 Tor

repa list your ama.

ADDRESS OF FREE DEALER'S FULL COLOR DIRECTO-
AY, 800+ pages. 1000+ Manuteciurars! Exporiors, Addnss-
es, Phone, FAX Household, Electrical, Garments, Gilts,
Hardware, Toys, Sundries, Panlings, Jewsiry, etc Mail
£1000 NOW o ANGELA 515 M Tih Sirest, (M),
Leaverworth, K5 66048

BUY IT WHOLESALE

BELTS, Buckles, Hal Tacs, Jewelry, Mom. Complate lina
fast sellers. Big Profits. Complote doaler set up, Color
ﬁlmwﬂﬂlim.m.ﬂnlm“. North Providenca, Rl

11

EARN MOMEY selling Gold and costume jewelry, rings,
watches-Buy Direct 130% Below Retmil Catalog $1.00.
Anka-FM, 80 Gresnwich Ave., Warwick, il 02888

YACUUM CLEAMERS "Discount Prices™ Mow Fainbow
S5E9.95, Kirby, Filter Queen, Tri-Star, Panasonic, Details:
ABC Vacuum Wamshousa, 6720 Burnel-PM, Austin, Texas
TETET, (812 455-T643

MILITARY Sumplus - “Infernational” - Camping - Hunting-
Survival (Goar-Accessories-Clothing) 1,000 Mem Catatog
£200. Crary Johns, 2011-M Noocsenack Hill Rd., Coveniry,
AL 02818

IMPORTS and Amarican products. China, luggages, tools,
eic. Color calalog BE00 (refundable). Mizamuddin,d 114
Ovleana Dv., Scarborough, On. Canada MIC 454, (US
anky),

400,000 BARGAINS Balow Wholssale: Many Free! Liqui-
dations . . - Clasasiits . . Job Lots , . . Single Samplss. Fres
Details. Bargainhuniars Opporiunities, Box 1408-A, Holland,

CLOSEOUT Jowelry & Craft Supples. [Catslog 25¢).
Acussels, 107-1631 Daw, Arfington, MA 02174-7189

ADVERTISING AGENCES, ADV. SER.

MAILING LISTS
MEW ACTIVE MAMES| MIXED STATES! IMMEDIATE
SHIPMENT! Adhesive Labsls, HOTLINE Seeh-

ars 200510; 500/815; 1000625, MMH
Shalley, ID BIZT4. VisaMC/AMEx 1-500-D02-3868.

ACTIVE MAMES DAILY] Computerized, pesl-stick Isbels,
immadiate shipment, 1.000%12 - 2000422 - 5000842 -
10000STE. Sam-Enterprise. P.O. Box 48387, Walauga, TX

MEW MAMES DAILY! First order “TRIPLED FREE] SAME
DAY SHIPMENT!™ Adhesivo labals. Eager opporiunity seak-
ars. 20085, 50030, 1000/815; 2,000%524; 5 000/54%; 10,000/
$52. Other Lists Available LIST-MASTERS, Box 425-BR, Mt
Sinad, NY 11766, VisaMCCO0 orders call B00-356-0664.

ORIGIMAL BRAND MEW MAMES lrom our own advartis-
ing! Adhasive labels or diskaties. DPPORTUNITY SEEKERS
AND BUYERS. 200%15; 500%25; 1000535 - 'CEF', POS 448,
Spokane, WA, 59210 VISAMC, 509-830-4754

GUARANTEED
ummmm Bright Slar Co., 3400 E. 17¢h Awe,
#206-PM. Denver, GO BO208

FREE CATALDGE-TEMMESSEE, GEORGIA, Homes,
Land. Businesses Please Specity Siate & Property Pre-
ferred. COUNTHY NETWORK, Box 368FM, Gainesville, MO

MAKE Rubber Stamps. Highiy Profitable. Free dotaits.
Stamper, P.O. Box Z3808(GX), Tampa, FL 13622

(Continusd on naxt pags)




48 PAPERMATE PENS §5.55 ppd with free discount brand
name suppdies st Brandname Supplées, 10861 Haydn O,
Boca Ralon, FL X458

PRINTED enveiopes as low as §15thousand. Froe Cata-
log. Save money, make money, Dealors wanted,
Box 2305, Dept. PO0T, East Liverpool, OH 43520, [216) 388-
8426,

RUBBER stamp catalog. §1.00 dedwctible firs
ardar, Star Stamp, 1720 N. Marshiield, Chicago, 60622

TYPE for prnting and stemps, Catalog $2.00 deductible.
Cuakar City Type, R.D. 3. Box 134, Homeybrook, PA 19344

TYPE and supplies. 100 page calalog 5200 deduciible
first ordar. Acrme Type, 1720 M. Marshiiald, Chicago,

MANUFACTURER of exclusive elactronic product needs
salesmen. Patrick Moltay, 4408 48th 51 Morh, SL

Patersburg, FL 33708

LEARN Sewing Machine Repairing Men Women
Lucrative Profita. Gresslin Correspondence School, Box
5104, Spancer, lowa 51301,

OWHN YOUIR OWN PRINTING SALES BUSINESS-EARN UP
TO $50,000'YR. See our ad in the Bargain Hunter secticn of
this jssue or call: 1-800-852-3830 M-F Sam io Bpm (e.a.1.)

BUSINESS OPPORTUNITIES

IMPORT-Export opportunity, profitable world-wide, mail
order busingss from home, without capital. We ship plan for
e rigk xamination. Expoersance un . Frag Report
Meilinger, Depl. AZT0C, Woodland Hills, Califomia 81367

350,000 INCOME OPPOATUNITY! Valuable FREE infor-
mation! Opportunity, P.O. Box 15121, Ardkngton, TX 76015

14847 HONG KONG-TAIWAN Products Cheap. Small
lots. Seme sampies free. Harbor, Box 1719PMI0, Yuba
City, CA 959092

MAKE YR DREAM COME TRUE. EARN 550,000 YEAR-
LY REPAIRING SMALL CRACKS N WINDSHIELDS NOT

$1,000'S POSSIBLE. FREE. Stamped ervelope: Progress,
Box B3248, Los Angeles, CA 80093,

MFWMSQMFHTFW ﬂHungwn.l.nd:l
R Proof  §1.00.  (Aefundable). Woodwin,

GUARANTEED! $1.00 Pound from “Junked” Tires!
{Stamp appreciated). La Valleys - 2B6PM, Wildwood, FL
326684

5225 DALY “CHROME PLATING™ Auto Parts, Motorcy-
cles, Inaxpensive, aasy, (Free) information: Chiome Phating,
Box 2285, Walidor!, Maryland 20604

$100's From 51000 Wood. Delails Plus Samphs 3500
Mgral, Box 5409, Alexandria Bay, NY 13607

BARCO Type Foundars. Type and Aubbor Stamps cata-
Iogue. Mail £2.00 refundabie on first order. P.O. Box 1011,
Barserviibe, BI10E

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewelry, Gold Testh, Rings.
Diamonds, Walches, Silver, Platinum, Mail Articles Today,
Free gifi with information, Chicago Gold & Precious Metals.
10 South Wabash, Dept. 258, Chicago, G080,

TAKE MO CHAMCES. Daal with aldest, most refiable firm
in oid gold business. Established in 1934, We buy Gold,
Silver, Plgtnuin, Dwarmonds, Highest Cash. Free Informa-
tion: Rose Indusirkes, 28-A Easi Madison, Chicago 80602

BUYING Gold, silver, forklifi contacts, silver solder, gold
and silver coins, G.F.. ALGP., gold plated slactronic scrap
and gyeglass frames. A L. Aefinars, 652 Myrtle 51., Elizabeth,
N, 07202, 201-353-5043.

JEWELRY, STONES, MINERALS

HIGH quality, precious gemslones-and-rocks-ovals and
tacetted-many types from all over world-including neck-
laces-sand $5.00 for list-relundable-Aock-Main, Box 159,
Wyckal, MN.J 07461

LET The Government Finance your small business
Grante/loans to $500.000. Free recorded message: TO7-449-
B600. (KI3)

HUGE PROFITS! LEARN VCA CLEANINGREPAIR
Award-Winning Video and Training Manual Raveals MOM-
EY-MAKING SECRETS! Prior Expanence Unnecessany. Free
Exciting Detalls: Viejo Publications. 5329 Fountain Ave_ Los
Angeles, O 90029

SPARE TIME EQUALS CASH. Saven different profitable
home businesses, Proven successful, money back guaran-
oo, aasy to Tollow instructions. $20. Literary Enrichmen,
P.0. Box 55, Temple, NH 03084

VEMDING MACHIMES, No salling Routes sam amarng
profits. “Big Catalogue FREE." Parioway Corporation, 1830
PMB Greanspring Orive, Timonium, Maryland 21083

MAKE HOMEMADE BOOKLETS. I've sarned $187,000
with minge. Free |nlormation. Falcon, PO, Box BE320.
Sewvarville, TH ITBE4

HEW! GROW EXPEMSIVE PLANTS. SELL FOR 2,000%
PROFIT. Free information. Growbie, Box 306-M10,
Seminary, M5 39479

FORMICA: Repair Bumed and Damaged Countenops
WITHOUT REPLACEMENT! Quick, easy 1o $5600/day.
Change Counteriop Colors WITHOUT REMODELINGI Mik-
lions of apartmants, homes pay profits immed|ately. Details
Frea! 206/256-9742. introductory Videotape $14. Renew-All,
Box SH00PC, Vancouver, WA 98668

MAKE Rubber Stamps. Highly Profitable. Froe detais
Stamper, P.0. Box Z2609 (GC), Tampae, FL 33822

SCREEN Print T-Ghirta. Inaxpensive kits. Free Dedails. T-
Printar, P.0. Box 23891 (GC), Tempa, FL 33623

AMATING! Over 100 businesses open o you! Easy start-
i, Idaal for beginnens! Free details: KDM, PO, Box 204,
Lincoln Park, Mi 48146

EARM £100's weakly working part lime at homa! We show
you how! No Expenencel Men] Women! Several immediate
opporunities! Mail §1: Finance Publications, Box 1678-(P),
Arvada, CO BOO0T

MONEYMAKING OPPORTUMITIES: How to start yousr own
profitable home business. Free miormation. Bristow
Asspciates, TH04 Sagabrook, Columbia. SC 28223

WHICH One Of Thesa 100 Opportunities Are For You?
Frea Book. 1-900-5353800, Ext 60 $2Min

HIGH Profits With Custom T-shirts And Caps. Transier
machines, supplies. Press, POB 22809 (GC), Tampa, FL
33623

TREASURE—Locate quaner mile away with ultra
senaitive locator—brochure ires. Research Products, Box
ITOETO-AMC, Tampa, Flofida 33688

AND id Coins, Jewelry, Gold Nuggets. New Patenied
Ravolutionary Device. Free Catalog. Gardenar Elecironics,
FIIW. N 35th Awve. Suite K. Phoanix, AZ 85017

FREE Brochures. Repair Alr Conditioning. Refrigeration,
Gas Healing, full insiructions. Doalos, Inc, 11252
Goodnight, Dafas, TX TE229.

0 - $60Hour, 8 Milllion Custormensfyr. SASE (long). VIP,
Box 125, Lewisiown, Ohie £3333

FREE inlogrmation Starter & Alernator Aebullding Box
422, Seymour, TH JT865

EARM £30 Hour, Learn WOR Repair, Mo Prior Exparisncs.
Free Details. NECC, Box 3043-P, Skokie, IL B00TE

PLASTERCRAFT ... Profitab Home Business 3000
Molds Available. Details. Lynnatte, 5261C Mentpark. Mantor,
Dhio 44080,

MAKE EXTRA MONEY DURING YOUR SPARE TIME] Eam
waakly commissiona showing our exciting line of Calandars,
Pena and olhar popular Advertising Gifts. Prampl, personal
service from AAA-1 firm. Our B151 year. Mo expenence
nacessary, Mo inwestment of Collections. Set your own
hours. Full Time Potentiall Write to: Richard Lowe,

MANUFACTURING COMPANY, Dept JPMCIO,
MNewtan, lowa 50208, 515-792-4138

LEARM Gold, Silver, Platinum Scrap Recycling Businesa.
Fres information: Racyching, Box 11216P, Rena, NV B8510-
1216

RECYCLE METALS. NO, NOT BEER CANS! Easy 5458
weakly! Free informaton. Recycler, Box 1214, Frankling
TH 3T065-1214

BIG MONEY REPAIRING AUTO WINDSHIELDS. 5

BATHTUR REGLATING, product sales, service and tran-
ing. Gall Unique Coatings Corp. (404) B45-D072

ALUMINUM SCRAP - Recycle Yoursell - MAKE UP TO
$25.00/POUND| FREE Information: Industrial - PR 1050, Box
127, Alexandria Bay, Now York 138607

$97,500 yearly “hidden” in your compubes? Yes! [Frea)
raport: Simpson, TT1PM, Baltle Ground, Washinglon 88604-
arr

TELECOMMUMICATIONS BUSINESS, START-UP PACK-
AGE $5.00. Foater, 17309 Melrosa, Southfield, Mich, 48075

TAKE PICTURES for profit. Camera Ventures, Box TT1,
Lamar, CO 81052

START A Midlian Dollar mail ocrder business. We drop-ship
2955 bast selling products. Lowes! balow wholesale prices,
Immediate dedivery. Specincular home business opportuni-
by. Free Boak SMC, 9401 De Soto Avends, Depl. 20-22,
Chatwarih, CA 8131 1-4091

MAILORDER Books. 1.000% Profit. Sectco, Box 1140,
Cloarwaber, FL 34617

SAVE 553 Your Name Sani To All Frea Opportunities in
Curreni  Popular Mechanics, Popular Science §1.00
Advanced Communications, P.O. Box 833, Marion, IL 62958

and Tree inlormation. Grubbs Glass Patch, P.O. Hu:t 243..
Monticello, AR 71855 501-367-5155 24 Hr

$500.00 FROM ONE SACK CEMENT! FREE Picture Proal.
BRINGO, Box 1092-M, Hesperks, CA B2345

BUMPERETICKER Printer. Cheap, simple, portabla. Free
details. Bumper, P.O. Box 22781 (GC), Tampa. FL 33622

PROFITABLE Gold Foll Printer, Personallre business
cards, pancils, maiches. Free details. Gold, P.O. Box 24908
{GC), Tempa. FL 33823

MAILDADER OPPORTUNITY: Stan prafitable home busi-
ness without exparience or cagital, Information free. Mail
Order Associntes Depl. 674, Montvale, B 07645

HOME Assarmbly Work Available| Guaranised Easy Mon-
2yl Froe Dedailsl Homewaorker, Box 520, Danville, NH 03818

MAKE High Profit, Hol Selling Licenss Plates, Skgns.
Vacumagic, P.0. Box 245868 {GC). Tampa, FL 33623

$400 daily recycling “Free Tires 7' Yes! [Frea) information:
Winans, 771PM, Battle Ground., Washingion S8604-0771

VINYL'S where the manay st Professionally repair, refin-
ish. recolor fumniiure. Quick, eesy. Two small $20 jobs & day
gam you 51,000 a month. Homes, cars, offices, restaurants,
unlimited customaers. Stan eaming after a few days practice
Details fresa. VIP, 2007 Monirose, Chicago, 60618

HYDRAULIC JACK REPAIR MANUAL, CATALOG $10.00.
HYDRALULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TAS20-4157

PLANG Tuning quickly learmad with home sudy courses
Diploma granted. Amaricen Tuning School, 17050 Toller
Dirive. Morgan Hill, Calif. 95017

80,000 ON 5 ACRE! New Hydroponics - mexpantig,
pleasant, prectical' Free information, Aobin's, Box 1214,
Franklin, TN 37065-1214

STOCK CLEARAMCE Sale of CopyrightReproductions
Rights 100's GuidesManuals. World-Trading, Box J068-T,
2800 Detemoni-1, Switzerand

MALORDER OPPOATUNITY Stant your own profilatse
homa business without exparience or capital GUARAN-
TEED. WRITE TODAY. Advanced
Communications, P.0. Box 833, Masian, IL 62858

MECHAMICALLY INCLINEDT HOME BUSINESS PAYS
$96.000 YEARLY. ALLIANCE-M, BOX 4410, ARLINGTON,
VIRGIMLA, 223204,

MAKE MOMEY NEXT WEEK from your hobby or intenest
Provede & simple, unusual serice. We've made 464,000
trom our inberast in pats. Free information. Holbby Advesory,
00 Towncentsr #305-PM, Laguna Miguel, CA 92877,

1004 MONTHLY Buy'ssll used cars (spare-time) FREE
Details. Autonet, 507 Qak Drive, Friendswood, TX 77546

[Continued on next page)
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BUSINESS OPPORTLUINITIES
M
5000 PLUS MONTHLY from government's best kept

money-making secrel. The Disability Consultant Fres
booklet 402-076-TATS.

3280 DAILY - Installing wirsless homa security sysiems
Huge demand. Free report Securs, Box 1058-PM,
Bellingham, W 98227

BECOME A REAL ESTATE APPRMSER. §100,000 PLUS
POTENTIAL. HOME STUDY. EARN PROFESSIONAL CEATH
FICATION. FREE LITERATURE. B00-223-4542 DEPT. RL127.

HOW To Maka $75,000 A Month| Aush SASE: Hendarson,
Bouw 3487, Hollywood, CA B00T8

SELF EVALUATION profiles home business success po-
tential. $1.00 PA&H. FREE extensive details several no non-
sanas home businesses included. Shanp Publishing, 2767A
Highland Divive, Carlsbad, CA 52008

SATISFACTION GUARANTEED Home Business
send SASE lo: MFH, P.0. Box 845, Drain, OR §7435

MAKE S400/51600 weskly Nea-marketing par-time. Dis-
cover my secrets. Avoid baginner's mistakes. Fres booklst,
Sumimry Fishedl, Box 62, Geneva, FL 32732

MAKE MOMEY REPAIRING WINDSHIELDS. DR
'WINDSHIELD, 2431 W. STUART, FORT COLLINS, CO 80528,

MAKE MONEY IN SPARE TIME. As & subscription sales
representathve lor leading national magazines, you can earm
rous commissions while leaming the art of selling,
Instructions and supplies wil be sant to you frea, Send this ad
with your name and address bo; POPULAR MECHANICS,
Dapt. AB-L, 250 W, Bith Bt., New York, NY 10018

MILLIONAIRE'S Monoymaking Secrets Revealed, JBF
Bookseller, 14818 Tylerfoots, Nevada City, CA 96950

SMALL Business Manual, $1205, G.L., Box 10122, Now
Brunswick, NJ 08006-0122

1000°S MAILORDER OPPORTUNITY PFLAM. Bookiet
$14.85. Advanced Consullants, Box S20628M, Allanta, GA
30062

WHOLESALE distributors, 3000 fast seliing products!
Catalog $3.00. Refundabla, BOS, Box 8, Paragon, Indiana
48188

EARN UP TO $30U00 AN HOUR making gold-wine jewsdry, |
haren, Tl tomch you. Froe revealing information. Ed Darr, box
3980, Tadihina, OK T45T1,

A NO MONSEMSE WAY TO S500.00 A DAY! 51.00 + SASE.
LA Inc., P.O. Bow 282, Cheboygan, Michigan 45721

24,000 IN BACKYARD! Growing new specialty planis
Start with $80. Free information. Growers, Box 888, Friday
[Hartsor, WA 58250

EARM 5500 WEEKLY MAILING LETTERS. Free Details
Ormega, Box £300-4, West Covina, CA 81791

STAAT your own Businesa al home. Free information.

Mills Company, 1474 Comaopolis Heights, Coraopolis, PA
15108

MAKE 515,000 MOMTHLY! Easy! No  Investment,
McDowed|, Box 5529-0, Digmond Bar, CA 31785

SELL BOOKS BY MAIL Tremendous profits! Wide sefec-
tion. Free information! Mascor 18, Box 8308, Sitver Spring,
MDD 20807,

MAKE thousands woskly! For info, Send $3 to: Todd High,
2632 Waveland Dv. NW., Cedar Rapids, lowa 52405

EXCELLENT incoma opportunity! Exciting Details, Fres!
Fraziars, Ing., Fair Haven, VT 05743

NEW PROVEN OPPORTUNITY 1o gain handsamsa income
through part-time or full time effort. A highly successful suto
defallar who has bullt an exclusfve, loyal clieniale n &
remarkably short pariod of time s prepared 1o outiine all the
simple iBchnigues and equinsmdents bo enable you io do the
same with practicalty no financial mwvestmeant, aside from
your time and effort, guarantesing you Indapendence in the
process. Send $2500 to: WHITKIND ASSOCIATES, Box
24041, Santa Barbara, CA 83121

FREE Sample. Miracle Palishing Cloth. 502% prefit plan
RAS, 1312-PM Washington, 5t Louls, MO 63103, [314) 241-
Hade

BO0% PROFIT SELLING INFORMATION BY MAIL! Free
mu. LSASE: Milark-2, BOOTE, Washinglon, D.C, 20091.

MAKE Pet sdontification tags, part-lime minimal invest-
miend, unique hdes, very profitable, for details send $4.55
Made to Order, P.O. Box 14, Tijeras, NM BT059

AMATING OFFER! Over 250 of Pure MALORDER
Socrptal You will be RICH! Detakisl Ermarald
Entmrprisen, Degt. B Box 1151, South Windsor, CT 06074

RECORD VIDEC TAPES ... Al Home $5.000
Possible. Mo Pomography. Frea Details. Write: CMS Video
Company, Depl 18, 210 Lomas Square-# 183, Birmingham,
AL 35218

SUCCESS-HAPPINESS-WEALTH Survival books help you
improve your life. Free Detalls. Joseph Capra Publishing.
2271-F Palmdale Blvd, Ste. B-24, Palmdabe, CA 93550

$500 in Your Mailbox Mext Week Amazing Home Pay-
check Program| Free Details; GC Industry, Box T3127-PX,
Washington, DT 20009

HOMEWORKERS needad by 180 companies! Directory,
§1. Drakestons. Box 1442888, Oklahoma City, OK 73113

999 HOME BUSINESSES, EASY! PROFITABLE! FREE
DETAILE. LSASE: MILARK-1, P.O. BOX 50073,
WASHINGTON, D.C. 20061-0073

AMATEUR Pholographers wanled! $1800 daily® Call 1-
BO0-230-36836 (S09%min] or Write: PASE - DB2 161
Lincolnway, Marth Aurora, IL 60542

158 POPULAR MECHANICS

525,000 per month in fwo years! LSASE Barry, 25350
Banfiage Dr. #98, Morens Valley, CA 92388

BE YOUR OWHN BOSS! Fres information, SASE, M. Burke,
P.O. Box 58447, Gintl, OH 45258

AVOID np-offs, wasied postage. Al business snd monay-
making opporfunities reviewed, this issue, report §5.00
CRE, P.O. Box 55134, Matairie, LA 70005

“ULTIMATE™ HOME BUSINESS OPPORTUMITY! Amazing
offar| BASE. CCM Enterprises, 8 Lalayetie Place, Aubum. NY
13021

F mzwmuamrm m#
ast !
Diogsl. 10G0MP, #B4013 - 2844 Bainbriage Ave., Bumaby, 5.0,
V5A 4TS

T8 HOTTEST money making reports. Free nformation,
South Valley Enerprise, I719-B-2 Wison, Sulie 445,
Bkersfiald, CA 9209

800,000 potential. MLM cpporunity. Those with fore-
sight get rich. 24 hour message. (519) 4528580,

RECOMDITION BATTERIES! Easily Earm Hundreds Weak-
Iy. Uniold Secrets. Fres information. Battery Ouliel. Box
3300M, Hickary, N.C. 28803,

BIG PROFITS! REPAIRING WINDSHIELDS and plate
giasa. 570,000 yearly, Cadl 1-800-441-4527 lor FREE detash.
Ginss Technology, Inc.. Depl. 10P. 434 Tumer D, Duranga,
COaam

MAKE 57,000 MONTHLY in froe boal business. 536 W, 14th
St "150, Traverse City, Wi 45884

OPERATE HOME BABY SHOE Bronzing businesa. Poten-
tind unlimited! Kits, Supplies, S1or Displays. FREE informa-
tion, 1-B00-835-3471

MAKE MONEY AT HOME WRITING SHORT FILLERS-
simple santences and paragraphs. Magazines will pay you
big monay! Ten kesson course plus lists of magazines and
tha rates that thay pay. Only §9.95 + §2.40 shAh. Money back
puarantos, Mountain View House, 1205 W, Elizabeth. Dept.
E-172A, Forl Coliins. CO 80521

MO-MONSENSE way 10 5500 & day §1. + SASE. L Carr,
Box 63, New Lyme, Ohio 44066

INSTRIBUTORS Wanted! Earn S50 profit every $8.00
sale, Dedmils! 'Weymer, Box 148PM10, Ashville, PA 18613

IMMEIHATE HOME INCOME! EXCELLENT PLANS! FREE
DETAILS: Malcomann Servicesa, Box 128, Timmina, Ontaria,
Cansds PAN-TCE

mmf.mmgm:m
booklel reveals sl FREE info. Money T8 E
Broadway Suits 133, Tucson, AZ 85710,

AMAZING PROFITS WHOLESALING! Five Successtul
Haeme Dpparunities. Froo distributor catalog and businass
plan. Hillon-Parks 14, 38 Provinos Lana, Barrington, Naw
Hampshin (3625

MAKE $50HRA WORKING EVENINGS OR WEEKEMDS in
your cwn slsctronics business. Send for fres facts, MIEP
Industry, Box 531, Bronm, NY 104510208

e

ALMOST EVERY HOME HAS A REFRIGERATOR.
and solling as a greal Hima

MLM axpiosion, sell a nutritional alternative to colfea,
tramendous T Hot new formules scientists'authors Durk
Pearson, & SBandy Shaw call now 1-801-3T5-0804 evenings
only

$582.50 PER HOUR GUARANTEED! Detalls SASE. TMHA,
Box 45, Swdley, VA 23182,

ASSEMELE PRODUCTS AT HOME. Many opportunifies
paying ngh m Profits pressnily avaliable without
investmant. Write: Businesses-8, Box 9008, Baldwin, New

- York 11570-6008

OWN YOUR OWN PRINTING SALES BUSINESS-EARN UP
TO $60,000/YR. See our ad in the Bargain Huntar section of
tha issue or call: 1-500-852-3839 M-F Sam fo Spm ja.s.L)

SECRETS ol how to start and operate your own profitable
business at homa. Fres information. Pacific People, Depl. A,
Fort C-17 R.A. #4, Ganges. British Columbia VOS 1ED

“SELL MONEY" Becoms & Loan Broker! Fres details
Dept. PM-Z18, Financial Planning, 210 Sth Avenua, Hew
York, 10010, (718} T68-6800 Ext. 200 [24Hrs.)

$1.000 WEEKLY AIR TOOL REPAIRING. instructions.
Parts and Tools Wholessle. Free Details. Box B34, Wichita
Falls, TX 76304

$4.000 WEEKLY haiping United Siates government. Mo
experience. DETAILS 1-8123-620-5473,

PREVENT FLAT TIRES!I EXTEND TIRE LIFE! Send £24.95
for product and marketing plan. Tire Saalants of America,
B206 Providence Road, Sulte 1200-322, Charlotte, NC 28277

READ Books for pay! Call 1-900-847-THTB [$0.88min) or
Write: PASE - ZE4, 1681 Lincolrway, North Aurora, IL 80542

BLASTING FOR CASH
GLASS Eiching by Sandblasting for home and commer-
clal docorative furnishings. Vary low start-up, Huge prodits!
Wo experionoe. FREE dotaits. Marveni, 1604 13th Paza,
Lymn Haven, FL 32444

mmmmmm#lmm
Order  Mow! Airvending, Dept PM-A0, Box 10528,
Anchorage. AK 98510

START your own wholesale Business. Giani catalog over
2500 It $3.00 refundable with firs! order. Medieys, Box
118, Limna, Tex TBEAS

$500.00 WEEKLY “Junked™ Batterks!!
Parl Time (Free) information, THUNDERVOLT, Box 808, Bay
City, Taxas 77404-0808

$10,000 MONTHLY Taking Photographs at Home! Work
only 5 Hours Weaklyl Call recorded message:
[303) BTd-B155.

heip.
Publishing, N313835 Dept. 10, Menomines, M 46855

FREE! MONEY SECRET. Make Thousancs Monihly Guar-
antped| Part Tima'At Home. 7 Profilable and Proven Busi-
rsssas, Mo prior sales exparience! Send Namae and Address
"immediziely.” M&M Publications, 31963 M. Emaraid Lane
5105, Castalc, CA 91384

MAKE §2.000 WEEKLY! Al Homa! Free Details: FALCOM,
Box #08-F10, Long Boach, CA 80801

HOW 1o sian profitable MAIL ORDER BUSINESS DOOK
offered $12.95: Cobb Publishing. 7 Switchbud Place #5182,
Suile 303, The Woodlands, Texas 77380, Money Back
Guaranisa

10N Legitimate ways 1o Make Money, §2. Exscutive
me1 tses, 1330 Prasidential Drive, #204, Columbus, Ohio
rd

$225 DAILY IN YOUR OWM BUSINESS] Amazing process
repairs stone chipped windshisids, Earn up to 376 per
rapair! Easy to leam| Home oparaled! Every aulo cwner =
polantial customer Send §2.00 for details. Norlech, P.O.
Box 1058, Sparta, NC 28875, 818-37T2-5779

FREE INFORMATION on starting several lucrative homa

businesses. Eagle One Enterprises, 14245 Veniura Sofie
101-P, Sherman Oaks, CA 91423

{Continued on next page)




BUSINESS OPPORTUNITIES
{Cantinued from preceding page)

MAIL FRALY Detsiled 236 Page Manual Will Show You
HOW TO SPOT MISLEADING MONEY-MAKING PLANS

3
|
|
|

SB0.000 plus yearly income, sasy one mAn operation
GCompiste program $19.85. Walnwright Emerprises, 70
South Sth 51, Warrenbon, VA 22186

§23,000 Monthly possible. Free information SASE. P.0O.
Box 1747, Divislon 2, Healdsburg, Ch 95448

EASY Businesa, Esrm §1,000's Weakdy. Frea detslis. Write
or send stamped addressed envelope: Toddco, 4218 W.
Qiive Avenue, Burbank, CA 91505

ADVERTISE FREE! 12,000 MagazinesNewspapars, $5.00
Direciory. Plus Do'sDon'ts, InstructionsExampiles. Box
4454, San Jose, CA 95129

MOMEY unlimited amounts o anyone, no credil check, no
payback. Send $200 and LSASE Pernie. 1547 Easiery
Terrace, Los Angeles, Ch 00026

FIAND TUMING ACADEMY, 1371TM Gaormania,

Algmandor, AR T2002. Proffable Home Course.

EASIEST BUSINESS OMN EARTH. Detsils. TMSPMZ, Box
54606, Phoants, Anrona BS076

= L P T —— L T S P T L L S Rm——

$325 DALY “CHROME PLATING" Auto Parts, Moborcy-
cles, Inexpensive, Easy, [Free) Information: Chinome, Bax
Z2B5-A, Waldor!, Maryland 20604

INDEPENDENCE with THE KEYS TO WEALTH. Fres Gitt,
Froa Detalls. Mark Gordon, 1454 Hoags Cormors Road,
Massau, MY, 12123

SMOKED Saimon Jerky Sall io taverns, grocary. liguor
stores. Fantasthc repeats. Send §10.00 for samples, full
information. Eagle Smokehouss, POB 4085 Soldotna,
Alasin 9659,

FREE catakog of Proven Money Making Home Businesses,
#10 SASE GAP, Box 157, Dracul. MA 01826

LOTTO BREAKTHROUGH finds best numbaers. Free inor-
mation. Parrina, Box 1721, Auburn, NY, 13021

WEALTH from prolitable home businessass Frae datails.
WAYMANCO, Box 22488, Louisville, KY 40252

ADVERTISE froa in 550 Magazines. §5.00. Directory, Box
11N, Atfanta, Georgia 20201

MILLIDNAIRE Mallordar Expert Rovaals Money-Making
Socrets. Free, exciting hour cassetto: Mel Powers, No.
Hollywood, California 916039,

GROW Hair 4 moniha, New Discovery! Box 1213-C, Makat|
1299, Phillppines

BORROW BY MAIL. 51,000 to §100,000, Detadls: BIPA
Publications, 55 John Street, PM1090, Metuchen, KJ 08840

MONEY Problams? Free Book describes Loans, Cash,
Gaovernmaenl Grants, other benalite, svallable io rdividusis
Wirite: Associates-AX, Box 9008, Baldwin, New York 11510-
]

BORAOW 550000 “Fast”. Any Purpose. Guamanbeed,
Capital, Box 561356-PM, Charlotie, MC 28256

LOANS] LOW PAYMENTS, Any purpose ... (516]-348-
1648 (Emample: $5000 Personal mmﬂr F 3k
manth). VisahasterCard,

CASH HOTLIME LOANS Up Ta Your Yearly Incoma. Fast
Approval With Prool Of Employmant! 713-621-2204.

BORROW 5100 - 5100,000! Fast! Confidentiall Glandaka,
Box 260279, Plano, TX 75036, 1-400-055-0081

EASY Money, Loans, Grants, Credit Carda. Governmant
Money? 1-800-288-3203

1-900-USA-VISA VisaMaster Card. Instani Prefiminary
Approval With This Calll Even With Poor Credit. $10 Fes.

HAIR-Loss Impossibla, Completa Information $3.85. JB,
POB 1482, Sault. Mi 40783

HATURAL inexpensive mathod overcomes HAIR LOSS
and BALDNESS! Exparience; resaarch created this simpls
effective systern. Manual 5500 Bordac, Box 380045,
Melbourne, FL I2036-0345

BORROW S500-5200,000 quickly! Nearty sveryone qualk-
fies! Free application: FSR, Box 10321, McLean, VA 22102
FREE MONEY! $300,000,000 Qiveaway, Neves repay. “Ev-
aryone Eligitle ™ MEW Bookle! $1.00 (Relundable).
Entrepransurs, Box 623724, Virginia Beach, VA 23462
LOANS BY MAIL. Froe Application! Guetzal Co., Depl.
PML. Box 537, Walls Walls, WA 95062

HAIRMECES Save § Write Perry King, 2730 Dctavia 5L,
San Francisco, CA 84123

HAIRPMECES-undatectable-save § - 30 yoars expaanence
formerty of Universal Studios. Geonge Arthur, 1800 E. Palm
Canyon Dr., Palm Springs, CA 92262, (619) 320-7615

OF INTEREST TO ALL

ELWVIS Prealey's Last Will and Teatarnent, Original Copy.
Camera Ready: 52500 WVerlla's PO, Box G73-PIO0,
Huchatisiown, M) 07840

IGOLDI! How to find, Mine, Process, Purily and Sall for
Groatest Profil. Send $1885 to: Clult Publishing, 1180
N.200W., Farmington, Utah 84025

PROFITABLE Godd Foll Printer. Personaliee business
cards, pencils, matchas. Free delalls. Gold, P.O. Box 24085
(G}, Tampa, FL 33623

SPARE TIME BUSINESSES that can make you rich, Froe
details. Ball's, Dept. PM-1, P.0. Box B, Clarendon, TX 79226
NEED MOMEY T Gel cash grants! Private giveaways. Loans
Inmail, Write: Grants, Box 5489-A4, Diamond Bar, CA 81765,

RELAX .. and GET RICH your EASY ROAD to RICHES.
Harbour Enderprises, P.O. Box 538, Edgowator Branch,

PROSPER in the 19908 Practical manuat tells how. Wnite
for free information. Franco Publishing, Drawer 4580C, Ei
Portal, CA 95316

WANT MOMEYT WANT SUCCESS? Laarn how. I's Easy!
Free detmils. Wallace, Depl. A, P.O. Box 62304, Virginia
Beach, VA 23462

ADVERTISE FREE in 2300 Magarines, Newspapers, Ra-
dia, Television. 55.95; Direclory, Box 1410704, Jacksan, M3
Lo

HOME GYM, Build Your Own And Sawe Huhdreds. For
Pians Sond $5.00 o Cad Payne, 319 E. Broadway, Attus. 0K
Tas

ICE Cream Maker, nalural joe cream in 15 minules)
Includes  recipes.  Satisfaction guaraniesd! $10.85.
Cloverliald Enterprises, 1118 Cloverfiald Dr., Pithsburgh, PA
15227

JOIN us! Exciling Detadls, Free! UFD Sociaty, Cedar, Fair
Haven, VT 05743

FINALLY] USE YOUR 80% WASTED MOTORFLEL
MORE EFFICIENTLY. Remarkably improve: mileage, ped-
Tormance, smissions chaaply. Several newly avsilable, sim-
pletechnologies. Easy iInstallations. Gas/diessl, Guarantesd.
Free datails: SASE Infopack/'catalog $5.00. Ervironment
Friendlies Vahlciea, Box 457-8, Trall, B.C. Canada VIR 4LT.

108 MOMEY SAVING TIPS A must for every household.
Send $4.00; Economy Enterprise, P.O. Box 750311,
Mamphis, Tennesses, 38175,

SSAVES APPLIANCE PARATS. Send for a list of discounted
parts. AN makes All Brands. Meflons Parts, P.O. Box 3824,
Sadam, Oregon §7306

EARN BIG PROFITS BEFORE XMAS Detalls: LTD's, Box
16437-PM, Greansboro, MG 27416

MANIMIZE YOUR GARAGE SALE PROFTS leam the
Inshdars sacrets. Free Detadls. Valley Distributors, P.O. Box
351, Dept. B, Voorheesville, NY 12186

LATEST moneymaking opportunity! Make (housands
monihs WITHOUT WORKING, WITHOUT LOSING MONEY.
Anyone can do i Confidential report$10 (cash fine): David
Pacile, Box 528, Timmins, Onlario, P4N GPT.

MEGABUCKS wideotaping woddings, events! Profession-
ol maches how o shoot for fun or profit. $6.00 1o: ARS
Enterprises, 800 Kimberon, Suite N14-PM, Phosnixviile, P&
18480 Fron Bonis Book!

E00-§500 WEEKLY, Assembly. Clerical Homewnrivers,
7706 Speadway, Tucson, AZ B5T10

SECURE your financial luture. Send §1.00 and sall ag-
dressed stamped envalops. J. Willkams, 82312 North Strest,
Jim Thomea, PA 18228

FREE PRAIVACY CATALDG. Cash income opportunities.
Hiding assets. Secret loans. Mew identity, Edan, Box B410-
PG, Fountain Valley, CA 2728

A Special Hesding of “CHRISTMAS GIFT SHOPPING" Will
B Mide Availate in our DECEMBER |ssue. ! You Feel Yaur
Product Would Maks a Greal Gift For The Holidey Season
Take Advininge Of This Special Ofier. Don't Dalay! Closing
Date For Decernber ssue |8 105

PROTECT YOUR CASHII Secrat waistband maney balt.
SMLAL $4.00. Tartivita Enterprises, P.0. Box 142, Atlantic
Highlands, N.L. 07716

GOLFERS: Get To Putt Like The Pro's, Send For The
Device. §5.00. Pavo Enter, P.O. Box 240 G, Morgan Hill, CA
85034,

HAMDYMAN sarn $40.00 hour. Book reveals LUCRATIVE
secreds of telephone business, AUSH 55.00 Phones, 43244
W_ 53rd Terrace, Mission, KS 86205

SUPPLEMENT your incomal 'Wrie: Zenon Enterprses,
Box GE26T, Warren, M1 480052-0267

CASH in on Big Benafiis! Learn 100 sure-fire mathods to
make money. Send $5.00 and request “Info Guide.” Ganeral
Services Co., Box 283-P, Folsom, PA 18033

DAUG RAID SEITURES! Buy dirt cheap. Cars, houses,
boats, mmm furniture. Seizures, Box 4309-A, Wes!
Cowina, CA B1TH

HOW TO BUY SURPLUS PROPEATY FROM THE DE-
PARTMENT OF DEFENSE. Complete guide. $4.85 Kaith
Dawvis Publishing. 2420 Appleton Dr., indianapolis, IN 46227

BORROW $500-340,0001 “Cvernight.” On Signature. Keep
indfinitaly] Action, Box 5486-A. Chamond Bar, CA 81765,

GET ViSA! MasterCard! Majority approved despite pasi
eredit! (Card sued Mew Era Bank, Somersel, M) “Fres"
inforrmation, call 24 hours 1-206-T74-2394, credil ext, PMOB.

BORROW BY MAIL Get S500-575,000

Cuckly. Maarly
Evaryone Cualifies! Send for Free Application. MUP Indusry,
Bax 531, Brorx, MY 10481-0531.

FREE MONEY! $300,000,000 Givesway. Grants, Mever
RAepay. Information $1.00. (Refundabla). Jakia, Box 3065
PM100, Seminole, Florkda 34642

BORROW $500 - §100,000.00. 96% Eliginde: Free Applica-
tion: Global: 24 Hour Service: (818) 3T8-8162

BORROW $50,000 “Crvernight”’ Any Purposa! Keoep Indafi-

nitely! Free details! Write: Martin, Box 1583-M, Salety
Harbor, FL 34885

SCAMDINAVIA-POLAND-USSR, Etc. Worldwide corre-
Tod simcars SCANNA, POB 4P,
Pittsford, NY 14534, [T16) 586-3170.

MESSAGE DREAMS arm possible. Dream booklet gives
practical guidelines in asking for and interprating such
dreams. One persen's axporsnces humbly affered for exam-
ples. 520 Hoaven's Gift Inc., Box 178, Lancasier, NY 14088

COLLEGE DEGREES, High School Diplomas Authentic
iooking novelty, Free Catalog. Dept PM-123, National
Cartificata, 210 51h Avenue, Mew York, 10010, (718) 768-8803
{24 Hours)

REMALING SERVICE
UNLISTED Address Discrest. Ramails $1.00, Frea details,
Meyers, T21 Church, Medina, New York 14103

FREE! REMAILERS LIST. AGENTS MEEDED. PS, Box
POBSE, San Antonio, TX TE229

SECURITY, Confidentially,. Detalls:  Consumer
Warshousa, 8333 Pacific #508, Stockiton, CA 95207
COMNFIDENTIAL Ramalibng, Recelving, Forwarding. Frea
Dedails. Uinited Aemailers, Box 36, Dept. P-5, Woodland, CA
#5655, Agenis wanied. Aequest Agent information,

AMATING DRINK CARRIER. Mever spills. Holds cups,
finest crystal $5.00. Panda Partners, 205 Burley, Rochestar,
NY 14612,

LEASE BY MAIL Any business equipmend, aula, trucka

elo., you need Free info. Diom Kattes, P.O. Box 438
Chester, PA 18013, 215-876-T787

BUYING Tungsan Carbide, Precious Metals B00-321-6914
Chifo 218-531-8399 Collect.

GOLD, Siver, Patinum, Maercury, Tantalom, Samples
Evaluated Free, Ore Assaying Servica, Call Wholeaale Termi-
nal Toll Free: 1-800-832-1010

{Continasd on nex! pags)
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LLTRA Potent, Mutritional alternative 1o steroids. 50 tab-
fots $23.00. John Bell, Box 437-5. West Columbia. Texas
TT4B8

OSTOMY Supplies. Insurance assignments accoepbed

$700,000 guarantesd via $10.00 sccess calls to Laser
Phonabank! Raserve Yours! 1-800-990-T867 Ext. 21 Canad|-
ans: 1-604-THS-2737

Frae dalivery, Inquine-order 1-800-8.20-TTE2.

DENTURES: ill-fitting, loose and HURTING you? Why
suffar? HELP AVAILABLE right in your own homa. Naw
soothing tissus conditioning redine ki with step-by-step
nstructions. Send money order for 52100 to: Denture
Serdcs, P.O. Box 383, Petersfield, Manitoba, Canada, RDC
2L0.

TEMDIMITES! Possible altematives to injections/surgary.
510,00 and LSASE. Ellison Enterprises, 2775 Antioch, Suite
218, Cumming, GA 30130

PSORIASIS Suftersrs Decouraged 7 Wride for Fres imgor-
tand information that is halping thousands. Pixacol, P.O. Box
116787-PM, Camoliton, T 75011

YELLOW Chocolate Chip Cookdes. SASE £200. Almant,
Box 206, Roy, WA 98580

OLD English Christmas Pudding family recips for five

Limited affer, Offer expires Dec1/90 get youms

today, Send §2 and BASE to; Pudding, 9008 Orchard Ridge,
Warnon, B.C. V1B 127 Canada

LOVE YOUR PETT Yummy and nuiritious recipe for easy
pet cookies. Send SASE and $3.00 to: Banjo, P.O. Box 7123,
Stuart, FL 34998

FREE GIFT
GAANDMA'S Secrel Aecipa. Home-made jally $4.00 ppd.
FMS, P.O. Box 151343, Arlington, TX 76015

DELICIOUS CHOCOLATE CAMDY, needhams 5300,
SASE Richard Silvius, 2258 Burnt Hickory Rd., Marietia, GA
J00E4- 1345

GRANDMA'S oniginal chocotabe chip cookies, 5200 Kam
Productions, POB 58, Haysville, K3 67060

WORK CLOTHES SAVE B shirls, panis, coveralls. Fres
folder, write: Galeo, 4004 Essi T1s! Siresl, Dapt P-10,
Clevaland, Ohio 44105

FREE Information-QIUALITY TESTED! COUNTER TOP
Water Filters, Purifiers-Poriable - Greal Gift! - Guaranisad.
Treatment. P.O. Box 306, Loyalhanna, PA 15861

M5 BACK!
BETTER THAN BEFORE!

DUR Latest Editian OF “TIPS DN HOW TO MAKE MONEY
THROUGH CLASSIFIED ADVERTISING™ ta Now Avallable
Through POPULAR MECHAMICS; The Malorder
sta. Thia informalive 24-Paga Booklet Wil Show You The
Do's And Don'ts OF Clasaified Advertising And How You Can
Mk H Wark For You, Bo Drder Today! Dnly $1.00 Plus
You'll Recoe A 32,00 Coupon Retundsble With Your First
DOrder, Send To: POPULAR MECHANICS CL Dwpt.
EG, 250 W. 55th St New Yorkl NY 10012

STOP DRINKING HAZARDOUS WASTES! Build Your Own
Waier Purifier. Professional Eaxsy Plans. Most Effective
Filtering Medium, Thousands Of Gallons, 1/2¢ Per Gallon
LEASE, £7.85: Purify Enterprises, P.0. Box 17528, Ralaigh,
N.C. 27619,

$50,000 Fast Mo Collateral Or Signature Required. Free
Dedmiln BM0-874- 7053

INDOOR GARDEMING! Greater yield than outdoors! Mins
mal maintenance! 51 for catalog and 35 Coupon. Migher
iald, 20211-P M.E. Wylie Ad, Camas, WA 8507,

HUGE SAVINGS Eliminate Dealer Markups. Frea Trial
Batterses Wholasale. Terma Arranged. Call Toll Free 1-800-
3231212 Or Write: Lioyds-PMGC, Rockford, IL 51110

GREEMHOUSES - Padwood Fibeiglass Kia, Hobby Com-
mercial sizes Fres Brochum. Gothic Anch Greenhouses,
Box 1564-P44, Mobite, AL I6837 (B00E28-4074)

FREE HEARING AID CATALOG- Save ¢ by mail Write:
" Moneylavers”, JBE5EPM-10 Apache Plume Or., Palmdale,
CA 53550

FREE Hearing Aid Calalog. All Modets. Huge savings! No
salesman will call. Rhodes, Dept 31, Brookpor, IL 62810
1-B00-468-3100.

ITE NEW! TS GDODN IT WORKS on mowers up 1o 45
cul. Save yoursalt tima and frustradion with no morme Ripping.
seraping, ramping, leaking or fioodng lawnmowers. Lise
TC's Undarmower Cleaner! Sand $0.95 to: TC's, Box 642,
Milas City, MT 58301

DADS" DIP, nutritious Mavoriul, versitile. Send $£3.00 and
SASE 100 Wenkal, 1950 Brinker, Ogden, Utah 84401

MUD PIE Deliclous PLUS FREE DESSERT RECIPE 53.00
SASE Roberl's Recipes. 501 Paradise Ave., Hamden, CT
514

ATTENTION shrimp lovars—iour authentic Maxican style
shrimp dishes. Send §12.50 SASE. P.O. Box 1853, Staten
tsland, Mew York 10313, Payable io John Dz

CHARLIE'S PLANKED BSALMOMN 5200 SASE HQJ
Enterprises, Box 66843, Burien, WA 38166

LIQUEURS booklet, homemade cordials, ideal gifta! 55.000
3000 Oid Adabama Road, Suite 118-142M, Alphareita, GA
3002

§4.00. Washingion Enterprise, P.0. Box 1483, Brewton, AL
36427

MOM'S award winning. never fasl pie crust $3.00 plus
SASE: vanBreeman, P.O. Box 7232, Burbank, CA B1510,

RECIPES, COOKING, ETC.

MAR order - Pipe and chewing tobaccos, rall your own
cigaratie lobacco and accessored. Free Catalog. Write:
Rivermont Tobaceo, P.O. Box 2707, Owensbom, KY 42302
2707 or call toll tree 1-800-451-6488

PIPES, Tobacco, Cigars, Accessories. Crver 50,000 pipes in
stock. Free 32 page color catalog. Call Carey's Smokeshop
Tall Free 1-800-09BRIAR.

DRIGINAL Polesh Racipes: Chruscikie, Plerogies, Golgbkl,
Maora Send $3.95 to: Maria Babdarz, 1536 N. Mashville Ave,,
Chicago, IL BOE3IE

TEN CHEESECAKES. Delcious. Tamalizing, Decadent!
54 95 5BR Enterprises, Box 331016, Fort Lewis, WA 86433

SECRET traditional European Recipes. Send §2.00 and
SASE tor Margaret's Recipes, P.0. Box 1733, Brantford,
Ontario, NIT-5VT Canada.

PEPPERMILLS We make the world's best. our lamous
PEPPERGUN and tha raw MAGNUM. Tom David Inc., Box
541-M, Maniuckel ksland, MA 02554

"EXPEFIMENTER™ LABORATORY CHEMICALS -
OLASSWARE, Cafalogue 5200 Established 1953
HAGENOW  LABORATORIES, 1302  Washinglon,
MANITOWOC, WISCONSIN 52220

INFORMATION On  swyhing  Ferguson  Research
Specialists, 80-16 Woodssde, Woodside, New York 11377,

HAVE an idea? Capyright il today! Complete Package 520
CashCo, POB 608PM, Commarce, GA 30529

BEST broad recipes: Banana, Date, Zuccini, §2 SASE.
Lewis, 1381 Plum Ave., Simi Valley, CA 33085

101 Famous Potato Recipes $6.55 Syringa Publishing
PO Box 6541-4, Botee, 10 BIT0T. 1D Residents Add 5% Sales
Tax.

JERKY RECIPE and meihod. inspired by the indian. Use
your own owvan Send SIOOSASE 1o Plainsman, Box
T20574, Norman, DK TX070-4426

BLACK Forest Chocolate Nut Cookies. $4.00 SASE. T.
Schrmidl, 827 North Vernon, Dearbarm, M 43128

REAL BEER BREAD Oulck Easy $3.00 SASE Wula, Star
RAouts, Barringion New Hampshire 03825

Huntington Station, NY 11748
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FAVORITE PARTY CASSERDLES. Eight recipes 83.00/
SASE: Lod, 41087P Mathlean S1. Fremont, CA 4538

BALSA Delicious and sasy §300 Cyndi, PO, Box 322,
Kayswille, Utah 84037

77T VEGETARIAN RECIPES, £700, plus $2.00 PAH.
Aichard Sikvus, 2258 Burni Hickory Rd., Mariatts, GA 30064-
1340

WINEMAKING, BEERMAKING, ETC.

FREE! LARGE INFORMATIVE CATALOG. Cotiage
Brewing, Box 1227-AA, Daytona Beach, Florida, X215

FREE BEERMAKING BOOK-Catalsg Fines! Equipiment,
ts, Fast Service! 919-020-4277. 5P Box TB4-P,
Chaped Hill, NC 27514

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALDG OF SUPPLIES. SEMPLEX, BOX 11476R,
MINMEAPOLIS, MINNESOTA 55411

BEERMAKERS OMLY! FREE
Williarn's, Biox 2185-M0, San Leandro, CA 4577

BEER. WINE make your own. Fres cataboeg, quality sup-
plies, axcellant fast service. Bear & Wine Hobby, 180 New
Boston Street, Woburn, Mass. 01801, 1-B00-523-5423

WINEMAKERS - BEERMAKERS - Free lllustrated Catalog
- Fast Service - Large Selection - VisaMasiercard - (816) 254
0242 - Kraus, Box TES0-L. independence, Missouri 84053

BEEAMAKERS-Winemakers Free Catalog Fast Serdce.
Frea Aecipes, Cellar-M, Box 33525 Seaftie, WA 88131
BO0-342-1871.

FREE CATALOG! GREAT PRICES! FAST SERVICE!
SEBASTIAN BREWERS SUFPLY, 1763 SUNRISE LANE,
SEBASTIAN, FL 32058. 1-407-588-6561.

BURGLAR ALARMS & HOME
PROTECTION

HOW to make your home mose burglar resistant. $10.00
phies §2.00 8'h. Gow Enterprises, P.0. Box 10453, Goldsboro,
MC 27532
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Popular Mechamcs plans

Traditional Gazebo, This octagonal gazebo will give your
vard an elegant look, mminiscent of the Victorian period.
It provides the perfect spot for outdoor entertaining, and
the lattice mol allows sunlight to filter into the gazebo,

Deck You Can Place Anywhere A beautiful, free-standing redwood Comfortable seats [ine the inside. Measums morme than eight

deck that either stands alone or that you can modify 1o fit your needs. It's feet across to provide plenty of rom for you and your
durable, won't decay, and provides more than 250 square feet of extra guests. (FL-1860-$9.95)

space for entertaining or just relaxing. Plans include detailed drawings
and bonus instructions for building a matching bench and planter,
(PL-16820—%6.95)

—F0Or more great plans,
send for our catalog.

Adirondack Lawn Furniture This traditional

From tool baxes to outdoor sheds, a doll cradle Adirondack furniture is as durable as it is attractive,
to bookcase wall, even a two-car garage or PVC Crafted of hardwood, each piece is carefully sanded,
furniture. Our catalog has these and hundreds then assembled with water-resistant glue, sealed

. l with wood preservative and painted—all to make
more from Pbpular Mechanics. On L $2.00. them withstand the rigors of outdoor use,

(PL-1751—55.95])

Send for your order today! Make check or money payable to
Popular Mechanics, Box 1014, Dept. 988, Radio City Station, New York, NY 10101
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781 WORLD CLASS SEDAN

Receive a six-page brochure detailing Buick's all-
new 1991 Regal Sedan. Read about its available
3800 tuned-port fuel injected V-6 engine, Buick
DynaRide, four-wheel power disc brakes, and
mare! The new Regal Sedan is in a class by itsail:
world class, Free

792 FOR TODAY'S WATER SPORTSMAN . . .
ProCraft's Procaster 190 is designed with the fea-
tures required by today's water sportsman. in-
cludes elevated “‘flippin style” deck, front and rear
storage, 2 rod lockers and many othér features.
Powered by a Mariner 150 outboard motor. NMMA
certified. Brochure gives detalls and specs. Free

793 SECURITY SYSTEM

Keepsafer, America’s #1 Do-1t-Yoursalf security
system. Wireless. Reliable. Expandable. Only re-
guires a screw driver for easy installation, Keep
your home and family safe with Schlage. Free

784 LOG HOME PLANNING GUIDE

AmerLink, America's log home company, offers
their Log Home Planning Guide featuring many ex-
citing standard designs and a wealth of color log
home photos. Inciudes information on custom de-
sign, seven different log profiles and more! $8.95

795 BRING WARMTH AND BEAUTY HOME

Give your home a special warmth, beauty and
openness with windows featuring Sungate coated
low-E glass from PPG. An sight-pape, color bro-
chure describes how you can relain indoor heat in
the winder and reduce solar heat gain in the sum-
mier while adding to the value of your home. Free

796 POCKET AND HUNTING KNIVES

Schrade Cutlery presents two catalogs - 0id Timer
Almanac and Shortline Catalogue featuring Otd
Timer, Uncle Henry, Apex, Lightweight and Scrim-
shaw series of fixed blade, folling and pocket
knives - all “Built To Last A Lifetime. " Free

797 TOWING & HITCH GUIDE

Choosing the right hitch for your tow vehicles is
easy with the U-Haul® Select A Hitch Guide. This
pocket guide is filled with helpful information on
how to select the correct hitch and towing package
for your vehicle and towing needs. Free

798 POPULAR MECHANICS

“PLANS AND IDEAS" CATALDG

Hundreds of ideas for tha do-it-yourselfer. Plans
for storage and mini-buildings, furniture, toys,
hovercraft, outdoor furniture, just about every-
thing. $2.00

799 FREE LIGHTER

Yours for participating in an importan! new nation-
al study seeking smoker's thoughts, feelings. Con-
fidential questionnaire and lighter. Free

800 SPACE-AGE LUBES

Pragressive Energy’s brochure features automo-
bile lubricants thal reduce enging temperature and
friction, thereby increasing HP and perlormance.
Also works in differentials, fransmissions and gear
boxes. Free

801 OUTDOOR POWER
Homelite® offers its 55-page catalog, Everything
¥ou Need To Get The Job Done Right. Over 100

outdoor power products, from walk and riding
mawers to blowers, ling timmers, tillers, chain
SAWS, pumps, generators, pressure washers,
space heaters and snow throwers. Free

B02 TOOL BOX

0ld wood tooltoxes are valuable, but It's hard to
find one in good condition. Build one yoursalf from
cherry or walnut and use it 1o store tools, hobly
collections, etc. Measures 20 %L = 12 3" H x
%" D. Plans: $5.95

803 NEVER-FOG BATHROOM MIRROR

Hoyne Industries introduces a new line of Thermo-
tron Never-Fog Bathroom Mirrars with thermal
heater technology to provide fog/steam free conve-
nience. Both plug-in and hardwire versions offer
easy installation using any 120 voit conmection.
Ower 25 ditferent shapes and sizes. Free brochure

£04 HOW TO FINISH WODOD

Color brochure features comprehensive, step-by-
step directions for wood finishing with WATCO
Danish Cil Finishes. Highlights include: color
chart, finishing tips and trouble shooting sugges-
tions. Free

805 THE PROTECTION YOU NEED

Protect your home with AT&T's Security System

8000, custom designed for the right level of wire-

less protection for your family and property. The

seff-rnonitored system offers a variety of protec-

:m services, and is professionally installed. Free
rochure

806 PROTECT YOUR HOME

Protect your home from costly damage caused by
maisture and harsh sunlight. The top name in met-
2l protection, Rust-cleum is known for sealing out
moisture and keeping its rich color. Now, Rust-
oleumn Wood Saver Paint is made with a unique pat-
ented formula that protects wood trim, doors,
fences, railings and outdoor furniture. 8-page
Homeowners guide, brochure and coupon. Free

807 LIFETIME FINISH

Liguid Glass Enterprises, Inc. proudly announces
3 new products-Liguid Glass Pre-Cleaner, Con-
noisseur's Choice Cleaner with Mink Ol and Wash
Concentrate-to complete its fine of high tech ap-
pearance chemicals for automotive, marine, air-
craft, and household uses. 8-page color brochurs,
sample pack kit, and ordering information. $1.00

B0S FINISHING TOUCHES

Tips on Wood Finishing 30-page brochure includes

details on beautifying and protecting new wood,

plus restoration techniques for old wood. Many

wood projects are outlined step-by-step with over

:ﬂ photographs plus color charts from Minwax Co.
ree

809 GUIDE TO INSULATION

A Homeowner's Guide To Insulation And Energy
Savings'’, 32-page color booklet gives instruc-
tions on where and how to insulate in an existing
home, in a remodeling project, and in a new home
construction. Also explains government insulation
recommendations. From Owens-Comning Fbeng-
las Corp. Free
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Even if your car isnt ailing now, AC-Delco parts can still help get it started and keep it going.
Because all AC-Delco replacement parts are designed to meet the performance and reliability standards a car requires.
So make sure yours receves routine checkups and quality AC-Delco parts. Its just the kind of mantenance
every car needs to help it live a long and healthy life. For the AC-Delco retailer nearest you, call 1-800-AC-DELCO.
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SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide

Fralip Moms Inc. 1980



